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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:

e  Familiarity with ODOT design policies, procedures and CADD Standards
e A working knowledge of Windows 7

o A working knowledge of MicroStation V8i SELECTseries 1

e 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.

Email: Please limit email usage to break times

Breaks: 15 Minutes per half day 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

Lunch: 45 Minutes

¢ 0@

©eee
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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/
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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
drive, usually the “i” drive, in the “ODOTstd” subdirectory.

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.

€ opot Directory Structure v07.06.28 E]‘;' @

Project Information - Add Folders to Previously Created Project Directories

Project Type: | Minor Project - [ Create bridge folders only

PID Number: [—— |~ Create wall folders only

Project Location - il atiedes

Folder name: I

| Se L]

e
QAT TR 2 ————
(L BentleyDownloads ? !

[ Corel ¥ ConSpar F H

3 dell IV MedinDash ¥ F

(L1 Documents and Settings IV RC-Pie

[ 11 T

CIFIXETS Wall Folders

(] Geoworkspaces EhRr e, I

(1 GPK-Class

[Java

[_J LEAP Software

CI Links b Add I Remove
Create Project Folders

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

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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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 alighments 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 alighment for the S.R. 185 relocation.

XJAMEP The existing ground profile along the proposed centerline of Jameson Road.
PJAMEP The proposed vertical alighment for Jameson Road.
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Exercise 1

In this exercise, we’ll create the Directory structure to house the training files, download the files from
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.

e ODOT Directory Structure v10.04.16 =
- Project Information————————— ~ Add Folders to Previously Created Project Directories
Project Type: ]Mino[ Project v I [ Create bridge folders only
PID Number: 12345 [~ Create wall folders only
-~ Project Locaton—————————— - Bridge Folders
Folder name: ]
I Se ﬂ
=T Add | Remove
Y GPKclass = \Gettralannic
&= DAR 7

v
[,_7 =1p

~Wall Folders
Folder name: ]

Add | Remove

Create Project Folders
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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
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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 to create a GEOPAK “Project” named 12345 and a new “User” using your name.

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

Plan View
Design File
Chain

Plan View: Pattern

Profile View
Design File
Existing Profile
Proposed Profile

Profile Location

Cross Section View
Existing Ground

DTM
Existing Ground TIN

SR185

12345BP001.dgn
CLPS185

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

12345BF001.dgn
XS185P
PS185P

Use the “Identify Cell” option
to set the parameters (open
the file 12345BF001.dgn to
identify the profile cell)

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

12345exgr.tin

JAMESON

12345BP001.dgn
CLPJAME

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

12345BF001.dgn
XJAMEP
PJAMEP

Use the “Identify Cell” option
to set the parameters (open
the file 12345BF001.dgn to
identify the profile cell)

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

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.

An example of Pattern Lines drawn at 25’ intervals along the Jameson Road is shown below.

\

\ ,

i

Y=
[
| £:=am,
88"
r ¥

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):

e Pattern by DGN
e 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.

ODOT Design Files v10.04.16 3]
Select Parent Folder | C:\GPKclass\DAR\12345 ?
Select Seed File 1:\ODOTstd\V8istd\seed\ODOTSeed2d.dgn

Category: GEOPAK Specific Basemap Files j Default Comment: | S.R. 185 Project Pattern Lines Annotation Scale: 20

File Name: Comments: Scale: Place Cell:
[~ Patterns, Shapes, Clips in One File \roadway\basemaps\ I I ;I
[ Clipping Borders \roadway\basemaps\ I I :_I
[ Digital Terrain Model Features \roadway\basemaps\ l l ;I
[~ Profile Motif File \roadway\basemaps\ I I I ;I
[V PatternLines \roadway\basamaps\12345KL001.dzgn I S.R. 185 Project Pattern Lines 20 I ;I
[~ Plan MotifFile \roadway\basemaps\ l l ;I
[~ Superelevation Shapes \roadway\basemaps\ I I I ;I
[~ CrossSection Cells (Channel) \roadway\basemaps\ I I ;I
[~ CrossSection Cells (MOT) \roadway\basemaps\ I I ;]
[~ Cross Section Cells (Roadway) \roadway\basemaps\ I I I ;I
|~ GEOPAKSite Basemap \roadway\basemaps\ I l I ;I
Create Files |

N

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.

4} Road Project: 12345_Design.prj [Z]
- Eile :Remember Options
Working Directory: | C:\GPKclass\DAR\12345\geopak | User: Training Job & 185 2|
Working Alignment Influence Runs -
Working Alignment | SRigs | [ Selecq [ Define ] [ Port Viewer ]
Existing | | l
Ground s s .
al | Bxdsting Ground Existing Ground | Vetical
Draw Pattem Cross Sections J ‘ Profile J Alignment
Coordinate B : - ‘
Geometry |
‘ Calculate Superelevation Proposed 3D
| Superelevation | Shapes | Cross Sections || Models
Horizontal |
Alignment ! ‘
‘
[ Cross Section
Plan View |— i Earthwork
Design 7 Sheets
Plan View Tabular i
| Quantities Summaries | i
Plan & Profile Limits of Reports & XS
Sheets Construction Quantities

The Select Run dialog, show below, is opened.

Run

_ Name  Tme |
Untitled 01/14/2009 14:25:18

Description

Untitled

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.
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New Run Name

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. The GEOPAK Draw Pattern Lines dialog box shown
below is opened.

2\ Draw Pattern Lines - JAMESON @ i::" @

Job: [185 | Q Chain: [FIRE v| I¥ Profie [ <Select> |

Beginning Ending

Left Offset(=): | | Left Offset(+): |
Station: [ 10+00.00 RS Station: | 16+57.43 |«

Right Offset(+): | Right Offset(+): [

| Increment ¥| [0.00 ] [] Skew Angle |
Level Symbology: | —8 —— [ Draw Pattem Lines l

The following dialog items are filled in with the values specified for the currently selected Working
Alignment Definition:

Job
Specify the Job number of the COGO data base containing the chain that will be used to draw
the pattern lines.

Chain
Specify the COGO chain that will be used to draw the pattern lines. The Chain name can be
manually entered or identified by the Select button.

The remaining dialog items are described on the following pages.

Profile

Specify the name of the Profile to be used when pattern lines are placed using the Control
Points-Vertical option described on the following page. The Profile name can be manually
entered or identified by the Select button.
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Left Offset(+), Right Offset(+)
These options are used to assign the distance, in Master Units, that the pattern lines will extend
to the left and right of the specified Chain. The distance is always specified as a positive value.

Beginning Station

Enter the Beginning Station along the specified COGO Chain to start the pattern lines. The
Beginning Station can be entered manually or identified graphically by using the Begin Station
button to the right of the key-in field.

Ending Station

Enter the Ending Station along the specified COGO Chain to start the pattern lines. The Ending
Station can be entered manually or identified graphically by using the End Station button to the
right of the key-in field.

The option button, shown below, allows the user to specify whether pattern lines will be drawn
along the chain at a user specified increment, at a single station, or at Horizontal, Vertical, or
Superelevation key-point locations. These options are described below.

MW [ SkewAngle [000 |
Even E— [ Draw Pattem Lines ]

Once

Control Points-Horizontal
Control Points-Vertical
Superelevation Transitions

Increment

The Increment option will draw the first pattern line at the Beginning Station and all
subsequent pattern lines at the user specified interval. For example, given a beginning
station of 35+90.72 and a distance of 50, the first pattern line is drawn at station
35+90.72, the second at 36+40.72, the third at 36+90.72, etc...

Even

The Even option will draw all pattern lines at a station divisible by the value keyed in for
the distance. For example, given a beginning station of 35+90.72 and a distance of 50,
the first pattern line will be drawn at station 35+90.72, the second at 36+00, the third at
station 36+50, etc...

Once

Pattern lines can be placed at a single user specified station by using the Once option.
When the Once option is selected, the Ending Station information is grayed and not
available for user input. Also the distance key-in field is unavailable. The Beginning
Station information is used to identify the station and offsets for the pattern line to be
drawn.

Control Points- Horizontal
Pattern lines will be placed at the key points along the specified COGO Chain (PC, PT, SC,
ST, etc.).
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Control Points- Vertical

Pattern lines will be drawn at the beginning (VPC) and ending (VPT) station for each
vertical curve in the specified COGO Profile. In addition, pattern lines are drawn at the
high point or low point for each vertical curve.

Superelevation Transitions

The current design file and any attached reference files are scanned for superelevation
shapes created with the specified Chain. A pattern line is drawn at the beginning and
ending of each superelevation shape. See Chapter 4, Superelevation, for more
information on superelevation shapes.

Skew

Pattern lines can be drawn at a Skew angle relative to the standard pattern line (perpendicular
to the baseline) as shown in the example below. Toggle on the Skew option and key in the
desired angle as show below. A positive Skew angle rotates the pattern line clockwise. A
negative Skew angle rotates the pattern line counter-clockwise.

2\ Draw Pattern Lines - JAMESON

Job: (185 | Q  Chain: [CLPJAME v ¥ Proile [<Selects \
Beginning i 5y
Left Ofset(+): [ 100 | o Offset) | ;
Station: [ 11+25.00 | «» Stz | 16+57.4
Right Offset(=): | 100 Right Offs
| Once ¥ [0c | Skew Angle [ 10.00
Level Symbology: I | [ Draw Pattem Lines ]

Level Symbology
The Level, Style, Color, and Weight for the pattern lines can be set by double-clicking the
symbology display as shown below.

Set Feature

Symbology
EEHGK Patterns I

.a)lor: | Bylevel v
Style: | (0) ByLeve v |

Weight: | (0) ByLeve v |

[ ok | [ Cancel |
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Each COGO chain for which you wish to extract cross sections will have its own set of Pattern
Lines and each set of Pattern Lines must have unique symbology. The levels in the table below
have been established for GEOPAK Pattern Lines.

Level Name ByLevel Color Bylevel Style BylLevel Weight
GK_Patterns 0 0
GK_Patterns2 1
GK_Patterns3 2
GK_Patterns4 3
GK_Patterns5 4

o O O o
O O ©O O o

If you opt to place the Pattern Lines for multiple alignments on the same level, be sure to
change the color of the pattern lines to make them unique for each COGO Chain.

Draw Pattern Lines
Select the Draw Pattern Lines button to initiate placement of the Pattern lines. GEOPAK Pattern
Lines are drawn into the current MicroStation design file using the settings of the GEOPAK Draw
Pattern Lines dialog.

An example of the pattern lines drawn at even 25' increments for Jameson Road, from station
9+50 to Station 16+00, is shown below.
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2.2.3 Pattern Lines in Intersection Areas

Cross sections and quantities within the limits of an intersection can be handled in a variety of ways.
One option is to delete the pattern lines within the limits of the intersection and add pattern lines at the
radius returns as shown in the example below.

o
'2! Draw Pattern Lines - SR185 @ 7 @
Job: [185 | Q  Chain: [CLPS185 AP PS185P ~|
Beginning E g
Left Offset(+): [ 100 ] ft Offset(+): [ ]

Station: | 67+27.16 = [ | so»
Right Offset(-): [100 ] R A |
[Once | | | [Oskewsnge [C00 |
Level Symbology: L

»
~

- - /\\%\‘\ .
N\

The Once option can be used to draw individual pattern lines at the desired locations. Earthwork
guantities within the limits of the intersection will need to be computed manually and added into the
cross section quantities.
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2.3 Working Alignment Definition: Pattern

From the Road Project dialog, select Define to access the Working Alignment Definition dialog shown
below. When the Pattern option is selected, the dialog changes dynamically as shown below.

W4} Working Alignment Definition: SR185 Ec
Plan View | By Design File
-P Horizontal Scale: | Vertical Scale: |
apes 7
Profile View Designfle: [ |Q
Location | v Name =
Cross Section View D . [: =
Existing Ground > =
Proposed Finish Grade O : |
e O [ |m
O wes [
T - Reset
O e[ [ Reset |
Placement: ‘—

Two options are available to designate which pattern line method is used for the alignment: By Design
File, or By Station.

2.3.1 By Station

When By Station is selected, the dialog dynamically changes as shown below.

7} Working Alignment Definition: SR185 Er
Plan View By Station
P Horizontal Scale: | 1 Vertical Scale: | 1 |
apes - L —
Profile View Begin Station: | 50+00
Location End Station: | 60+00
Cross Section View
Existing Ground [ By | |—2—5 l
Proposed Finish Grade Left Offset: ﬁDO
b Right Offset: | 100

When using this method, cross sections will be generated at the specified interval along the centerline
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. Use this option when you do not need
any kinked or skewed cross sections, or cross sections at odd stations.

The options are detailed on the following page.
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Horizontal Scale
Key-in the value for the Horizontal Scale for the cross sections. This should normally be 1 for
ODOQT projects.

Vertical Scale
Key-in the value for the Vertical Scale for the cross sections. This should normally be 1 for ODOT
projects.

Begin Station
Key-in the Beginning Station for the cross sections.

End Station:
Key-in the Ending Station for the cross sections.

Increment

The Increment option will draw the first pattern line at the Beginning Station and all
subsequent pattern lines at the user specified interval. For example, given a beginning station of
35+490.72 and a distance of 50, the first pattern line is drawn at station 35+90.72, the second at
36+40.72, the third at 36+90.72, etc...

Even

The Even option will draw all pattern lines at a station divisible by the value keyed in for the
distance. For example, given a beginning station of 35+90.72 and a distance of 50, the first
pattern line will be drawn at station 35+90.72, the second at 36+00, the third at station 36+50,
etc...

Left Offset
This option is used to assign the distance, in Master Units, that the pattern lines will extend to
the left of the specified Chain.

Right Offset

This option is used to assign the distance, in Master Units, that the pattern lines will extend to
the right of the specified Chain
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2.3.2 By Design File

When By Design File is selected, the dialog dynamically changes as shown below

i Working Alignment Definition: SR185 [E

Plan View 1&7[)65@” @eJ o e

Horizontal Scale: [ 1 1 Vetical Scale: [ 1 1

Shapes g e S —
Profile View Design File: 1ws\12345KLOD1.dgn Q
Location Lv Names: | GK_Pattems [a|
Cross Section View 0 i ]4, A
Existing Ground — o=

Proposed Finish Grade Colors: EByLeveI fa |
o Styles: [ ByLevel a

Weights: | ByLevel fa|

: [ - Reset
4 = o=
Placement: | ——

The By Design File option is used to define the symbology settings for Pattern Lines that have been
previously drawn in a MicroStation Design File. The following options are available:

Horizontal Scale
Key-in the value for the Horizontal Scale for the cross sections. This should normally be 1 for
ODOT projects.

Vertical Scale
Key-in the value for the Vertical Scale for the cross sections. This should normally be 1 for ODOT
projects.

Design File:
Key-in the name of the design file where the pattern lines have been drawn. The File button can
be used to select the name of the design file.

Match

The Match button can be used to graphically pick the pattern line elements from the design file
to set the correct symbology (LV Names, LV Numbers, Colors, Styles, Weights, Types) in the
Working Alignment Definition dialog box. Toggle on the symbology items that you wish to
match, select the Match button, and select one of the pattern lines. The values are read from
the pattern line element into the Working Alignment Definition dialog box as shown in the
example above.

Display
Select the Display button to highlight MicroStation elements matching the currently defined
symbology.
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Reset
Select the Reset button to clear the values specified for the symbology items (LV Names, LV
Numbers, Colors, Styles, Weights, Types).

Placement
Double click the symbology display to access the GEOPAK Set Feature dialog shown below. Use
this dialog to set the symbology for the placement of the pattern lines.

Set Feature

Symbology

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

[ ok

I

[ Cancel ]

Note: Each set of pattern lines for each alignment in your project must have unique symbology.
ODOT Standards include multiple levels for the placement of pattern lines. If there are not
enough levels available, pattern lines for multiple alignments can be placed on the same level by
setting the Color, Style, and Weight uniquely for each set of pattern lines.
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2.4 Extracting Existing Ground Cross Sections

2.4.1 Cross Section Design Files

When existing ground cross sections are generated by GEOPAK, the cross sections are drawn in the
active MicroStation design file. The cross sections should always be drawn in their own design file. The
ODOT_File.mvba application can be used to easily create a cross section design file using ODOT standard
design file names. See the ODOT CADD Engineering Standards Manual for information on standard
design file names.

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 cross section design file as shown below.

ODOT Design Files v10.04.16 (3]
Select Parent Folder | C\GPKclass\DAR\12345 ?
Select Seed File 1:\ODOTstd\V8istd\seed\ODOTSeed2d.dgn
Category: GEOPAK Specific Basemap Files _'J Default Comment: | S.R. 185 Annotation Scale: | 5
I~ Anon File Name: Comments: Scale: Place Cell:
[~ Patterns, Shapes, Clips in One File \roadway\basemaps\ I I ;I
[ Clipping Borders \roadway\basemaps\ I I _j
[~ Digital Terrain Model Features \roadway\basemaps\ I I ;I
[ Profile Motif File \roadway\basemaps\ I I ;I
[ PatternLines \roadway\basemaps\12345KL001.dzn I I ¢ ;]
[~ Plan MotifFile \roadway\basemaps\ I I Ce ;I
[~ Superelevation Shapes \roadway\basemaps\ I I ] ;I
[~ Cross Section Cells (Channel) \roadway\basemaps\ I I :_I
[~ CrossSection Cells (MOT) \roadway\basemaps\ l l ;I
[V iCross Section Cells [Roadway)! \roadway\basemaps\12345XC001.dzn I S.R.185 I 5 I ;I
|~ GEOPAK Site Basemap \roadway\basemaps\ I l I L]
Create Files |
I3

ODOT does not recommend placing the cross sections for multiple alignments in the same design file.
Create a separate design files for each set of cross sections.
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2.4.2 The Draw Cross Sections Dialog Box

From the Road Project dialog box, select Existing Ground Cross Sections to create a new existing ground
cross section run, or to access a previously created run.

I} Road Project: 12345_Design.prj =]
:File Remember 'Options

Working Directory: | C:\GPKclass\DAR\12345\geapak | User: Training Job#: 185 )
Working Alignment Influence Runs

Working Alignment | SR185

I [ Select J [ Define J [ Port Viewer J

Existing |
St Existing Ground Exist i
ol I g Groun: stingGround [ | Veical
[ Draw Pattem Cross Sections Profile Alignment
Coordinate ) - ‘
Geometry | |
} Calculate Superelevation Proposed 3D
|| Superelevation Shapes | Cross Sections || Models
Horizontal
Alignment |[——— ) ‘
i
Plan View |- = e haodk = Onss; g;chon
Design | S
Plan View Tabular | 2
‘ Quantities Summaries e  — \
Plan & Profile Limits of Reports & XS
Sheets Construction Quantities

The Select Run dialog box, shown below, is opened.

Run

~_ Name Time |
Untitled 12/10/2008 10:44:45

Description

Untitled

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:
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New Run Name

{Run Name: |

Description

Key-in the Run Name and Description for the new run. Select OK to create the new run.

Select the new run from the list box and then pick OK. The Draw Cross Sections dialog box shown below
is opened.

I} Draw Cross Sections - SR185 [;] =

Sl FAE S pste Onis

Al v | Chain: [CLPS185 v| [ Draw
[] DP Origin
XS Cells | Sufaces |
Pattem

By DGN File N
Design File: | C:\GPKclass\DAR\12345\roadway\basemaps\12: | Q

Levels: | GK_Pattems a O @

Colors: [Bylevel | @ [Jlne [J] Line Sting

Styles: | ByLevel a [ Match | Reset |

[¥] Weights: | ByLevel fa| Display

Scale Spacing

Horizontal: [ 1.000000 | Horizontal: [ 1000.000 |
Vettical: [ 1.000000 | Vettical: | 500.0000 |

Number of XS by Column: | 10

The dialog consists of a menu bar with three listings:

File
Standard file utilities to load, or save settings, plus a dialog exit option.

Edit
Options to save settings, clear lists, etc.

Update Options

User-defined options on how the software handles the redrawing of cross sections. The options
supported on the Update menu are shown in the exploded view below.
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I} Draw Cross Sections - SR185

File Edit | Update Options

Delete Existing Elements and Redraw
Delete Non-Modified Elements and Redraw
Draw on Top of Existing

Query

The options are toggled off / on by clicking on the option. The check to the left of the option
indicates the option is active. Only one option may be active at any given time. The options are
detailed below.

Delete Existing Elements and Redraw
When this option is activated, any existing ground lines previously drawn with this tool are
deleted and new ground lines are drawn.

Delete Non-modified Elements and Redraw

When this option is activated, only existing ground lines previously drawn with this tool that
have not been modified are deleted and new ground lines are drawn. Ground lines previously
drawn with this tool which have been modified are left intact.

Draw on Top of Existing
When this option is activated, any previously drawn ground lines are ignored and a new set is
drawn, resulting in two sets of ground lines.

Query
When activated, the user is prompted each time the Draw button is pressed, as shown below.

The user must select one of the three options and press the Apply button to commence
processing. Pressing the Cancel button closes the dialog with no subsequent processing. Note:
the user is prompted only if the design file contains a set of cross sections for the selected chain.

Information stored with the Working Alignment Definition is shared with the Draw Cross Sections dialog
box. The following information is taken from the active Working Alignment Definition:

Job Number
The GEOPAK COGO data base job number.

Chain
The name of the COGO Chain along which to extract cross sections.

! Draw Cross Sections - SR185
Firle Ediﬁ Updatepptions

Job Number [185 (w| ~Chain: [CLPS185 ]
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Two tabs on the dialog support the input data required to draw cross sections:

XS Cells
Information on this tab is used to define the location, scale, and spacing of the cross sections.

Surfaces
This tab is used to define the surfaces used for drawing cross sections. Multiple surfaces may be
drawn in a single processing.

The settings for each tab are detailed on the following pages.

The XS Cells Tab

When the XS Cells tab is pressed, the dialog dynamically changes as shown below.

XS Cells | Sufaces |

Pattem
| By DGN File v]

Design File: | C:\GPKclass\DAR\12345\roadway'\basemaps\12: | Q

Levels: | GK_Pattems la O a1

Colors: | ByLevel | @ [Jlne []] Lne Sting
Styles: | ByLevel @ [ Match | Reset |
[¥] Weights: | ByLevel | & I Display I

Scale Spacing

Horizontal: | 1.000000 | Horizontal: | 1000.000
Vertical: | 1.000000 Vertical: | 500.0000
Number of XS by Column:

Three options are available to define the cross section Pattern Line locations, as detailed below:

Pattern By Station
Use this option when no pattern lines have been drawn in the DGN file.

Pattem

LB‘)' mitation vE
Begin Station: | 50+00.00 ]
End Station: | 60+00.00
[Even  »| : [25.0000
Left Offset: | 100.0000 |

Right Offset: | 100.0000 |

Page 2-18 Chapter 2 — Existing Ground Cross Sections



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

Pattern By DGN File
Use this option when pattern lines have been drawn in the DGN file to represent the locations
where the cross sections will be extracted.

Pattem
‘ByDGNFie  wi

Design File: |C:\GPKcIass\DAR‘J2345‘\road\.\'ay\basemaps\12(} Q

Levels: | GK_Pattems |a O |
Colors: [Bylevel | @ [Jlne []] Line Sting
Styles: [ByLeveI | & [ Match ][ Reset ]
[¥] Weights: | ByLevel | & | Display

The Pattern Line information is read from the current Working Alignment Definition. If the
Pattern Line information has not been defined in the Working Alignment, the Match button can
be used to set the Pattern Line symbology as previously detained in this manual.

In Existing Only
This option draws existing ground cross section lines only for cross section cells that have been
previously drawn in the active design file. No other pattern requirements are needed.

Pattem

é Existing Only (% E

In
A= e

There are no Cross Section Cell to process

Scale
These values are used to specify the Horizontal and Vertical scales at which cross sections are to be
plotted.

Scale
Horizontal: |lQQOQQQ
Vertical: [ 1.000000

The ratio of the scales values is used to distort the vertical scale of the cross section relative to the
horizontal scale value. The actual horizontal scale of the cross sections is unaffected.
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Spacing

Spacing
Horizontal: {]Dﬁﬁ
Vertical: | 500.0000

Number of XS by Column: i'_‘l_D ]

Horizontal

This option enables the user to define the horizontal distance from the left edge of one cross
section cell to the left edge of the cross section cell in the adjoining column. Use of this feature
will prevent cross section elements associated with one cross section cell from overlapping the
cross section elements of cells in adjoining columns.

Vertical

This option enables the user to define the vertical distance separating GEOPAK cross section
cells. Use of this feature will prevent cross section elements associated with one cross section
cell from overlapping the cross section elements in the cell above or below it.

Number of XS by Column

Cross sections are placed in vertical columns. This field determines how many sections are
placed in each column.
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The Surfaces Tab

When the Surfaces tab is pressed, the dialog dynamically changes as shown below.

XS Cells | Surfaces I

} Type | Name Display Settings Method
ITIN  12345EXGRitin  Lv: XS_X Grou..\ Bylevel Triandles [
X
Details
[TinFile: % [12345EXGRtn | Q
Method: | Triangles +| Type: [Line v
Display Settings Filter Tolerances
[By Level Symbology ¥ [ ~=----=~ Horzontal: [0.1000 |
[< No Entries > | Variance: \ﬁaooﬂ\
Text Settings
[[] Blevation 9z Yo

The Surfaces tab is used to select the GEOPAK TIN file to be used as the source data to extract the
existing ground cross sections. Multiple surfaces from a variety of sources can be drawn in a single
processing.

Each surface to be drawn must be added to the list box. This is accomplished via the action/edit buttons
on the right side of the dialog. Cross section lines or line strings are drawn for each surface listed. When
the list box is populated, pressing the Draw button in the upper right corner initiates the processing.

Edit Buttons

Add

& 7o add to the list box, simply select the source TIN File, and then populate the Display
Settings, Filter Tolerances and Text Settings. Then press the Add button to the right.
Modify

Modify a line by highlighting the desired line in the list box, make the desired changes in the
fields directly below the list box, then press the Modify button.
Delete

X To delete a line from the list box, simply highlight the line to be deleted and press the

Delete button.

The lower half of the dialog box, encompassed in the Details group, is used to select each TIN File that
will be used to extract the cross sections and to specify the symbology. Once these Details have been
set, the Add button is used to add the information to the list box. Each item in the Details group is
described on the following pages.

Chapter 2 — Existing Ground Cross Sections Page 2-21



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

Tin File:
This key-in field is used to specify the name of the TIN File that will be used to extract the existing

ground cross sections. Alternately, users can press the Browse TIN File icon, located to the right of the
key-in field, to open the Select TIN File.

Method:

Two methods are supported to control how the triangle model is read to generate the existing ground
cross sections.

Triangle method

Given the intersection between a pattern line and a triangle side, all intersections between the
pattern line and the triangle side will be included in the creation of the ground line.

BreakLine method

Given the intersection between a pattern line and a triangle side, if each vertex of the triangle
lies on a break line the intersection of that triangle side will be ignored in the creation of the

ground line.
Triangle Method: BreakLine Method:
All triangle intersections are Tnanglg |ntersectlops betwegn S
included in the ground line. break lines are not included in N
T the ground line. \ ™G
.\'4\ \\
_Edge of Pavement ) : i %"
NN ~—\ y
NN AN
Center of Pavement N N A3 <
A — : —
Y - = \ i
\ : N B
Edge of Pavement il il \\
A \ \ - ) 2 g X

Type
Cross section lines can be drawn as Lines or Line Strings. We recommend using the Line String option.

Display Settings
The Display Settings group box is used to specify the symbology for the cross section elements.

Set the option to By Level Symbology, and then double click on the symbology graphic. This opens the
GEOPAK Set Feature dialog, wherein the symbology can be specified. The existing ground cross sections

should be plotted using following settings in accordance with the ODOT CADD Engineering Standards
Manual.

Level Name Color Weight Style
XS_X_Ground Line 2 (ByLevel) 1 (ByLevel) 2 (ByLevel)
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Set the option to By Feature to select an item from the Design and Computation Manager database
representing the existing ground cross section symbology. Select the Browse button to access the dialog
shown below. Select the X_EXGR feature as shown below.

) Select Design & Computation Payitem... Q@@

File Edit Settings Favorites Help

¢4 id Lok J[ Gese ]
&3 i \pr\ODOTstd\V8istd‘\geopak \road \ddb"\ODOT-V8&i.ddb
(£ Drafting Standards
(£ Cross Sections

X_EXCV  Excavation Limits
P_EPVT Edge of Pavement
P_SHDR Shoulder/Bem Paved

(1 Existing Plan View

(23 Proposed Plan View

(1 Parcels

(£ Profiles

€2 Pay ltems

Once the feature has been selected, it is available in the Display Settings item as shown below.

Display Settings

Text Settings

When the Elevation toggle is activated, the elevation of the surface at the baseline location is placed on
each cross section. The symbology for the text can be set by double clicking on the text graphic to open
the GEOPAK Set Feature dialog.

Filter Tolerances

Both Horizontal and Variance filter tolerances are considered together for each pair of cross section
segments. The middle point is deleted if both segment lengths are less than the Horizontal filter
tolerance and the projected distance between the mid-point and the chord between the two end points
is less than the Variance tolerance.

Void

If a cross section crosses a Void area in the triangle model, the Void Plot Parameters are used to define
how the cross section lines are drawn across the void. Double clicking on the element opens the
GEOPAK Set Feature dialog, wherein the desired parameters may be set. We recommend using the
values shown below to define the Void symbology.

Level Name Color Weight Style
XS_X_Ground Line 0 1 (ByLevel) 2 (ByLevel)
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Draw

After you have completed the GEOPAK Ground Cross Sections dialog box, select the Draw button to
initiate placing cross sections. The cross sections are placed in the currently active MicroStation design
file.

[] DP Origin '

Toggle on the DP Origin option to specify the location where the first cross section will be placed in the
design file.

An example of a GEOPAK Ground Cross Section is shown below.

GEOPAK places a control cell for each cross section as shown above. This cell is used by GEOPAK to
associate the cross section with the correct chain and station on the chain. These cells should never be
deleted.

We refer to MicroStation levels by the level name. Each level still has an associated level number. By
default, GEOPAK will place the cross section control cells on the level numbered 63. The level GK_Cells
has been defined in the ODOT DGN Library as level number 63 to contain the cross section cells. If there
is not a level numbered 63 in the design file or the DGN Library, GEOPAK will place the cross section cell
on level named “default”.
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2.5 Working Alignment Definition: Cross Section

After extracting the existing ground cross sections, add the existing ground cross section information to
the Working Alignment definition.

W4} Working Alignment Definition: SR185 EE
- [CA\GPI Fil

Plan View XS DGN File: | C:\GPKclass\DAR\ ile
Pattem
Shapes

Profile View Chain: | CLPS185
Location . i Eee——

Begin Station: | 50-0000R1 |
Existing Ground ion: | 80+1 U—U——_:]
Proposed Finish Grade B S LG

DTM

The Cross Section View item is used to identify the XS DGN File containing the cross sections. The Chain,
Begin Station and End Station are automatically read from the cross section cells in the selected design
file.

The Existing Ground item is used to designate the symbology of the elements that make up the existing
ground in the Cross Section View design file. Use the Match button to read the symbology by selecting
an element from the design file.

i Working Alignment Definition: SR185 E] 7
Plan View 3 p
bl Lv Names: | XS_X_Ground_Line | &J
Shapes [lyNombess] '@
meﬂfc\af;i: Colors: | ByLevel a
Cross Section View Sies: [Bylevel | O [ Match ]
Weights: | ByLevel a [ Dis
Proposed Finish Grade = ) ’ LBY w
DTM O e &l Reset
Placement; | =======

The Placement option is used to set the default symbology for the existing ground cross sections. The
values set here will be used in the Draw Cross Sections dialog box.
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2.6 Cross Section Navigator

The Cross Section Navigator tool is a quick and simple method of scanning through cross sections or
locating specific sections. It also includes tools for drawing cross section lines and setting active angles.

To access the cross section navigator, select Applications > GEOPAK Road > Cross Sections > Navigator,
or select the icon from the Road Tools palette as shown below:

IR

o
¥
ks
v

12

356 k

@Cross Sections: Cross Section Navigator]

The frame is resizable and dockable for ease of use. Within the title bar, the Chain name and the
Horizontal and Vertical scale of the cross sections is displayed.

Cross Section Navigator - CLPS185-Scale1H: 1V

Gooon  BINSHETERN . QT S-S ety

Station Display
The current station is displayed in a drop-down list as shown below. Note the station is display only and
is not a user input field. To go to a specific station, simply select the station from the list.

136+00.00 | ¢
L———a_,l
Stations A

36+00.00
36+25.00
36+50.00

37+00.00
37+25.00
37+50.00
37+75.00
38+00.00
38+25.00

If cross sections based on multiple chains are drawn within the file, all chains are listed and the desired
chain may be selected to access the cross sections. GEOPAK defaults to the first set drawn.
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m=q The Station Keyin option, selected by the icon at left, can be used to key in the station directly
instead of using the scrolling menu above.

Scrolling tools

The scrolling buttons enable the user to quickly scan both forwards and backwards within the cross
section range. The single arrows move forward (>) or backward (<) one section each time the button is
pressed. The double arrows move to the first section (<<) or last section (>>). The reset navigator (center
button on the dialog) returns the user to the first cross section; however, the entire section is placed on
the screen. Therefore, the relative window is not maintained.

SWAE P b

Drawing tools
Four tools are supported to assist the user in the placement of elements on cross sections. These include
(from left to right):

DP Offset Elevation

DP Delta Distance Slope
XS Active Angle Tool
Draw XS Line

The drawing tools are described on the following pages.

DP Offset Elevation
This dialog can be used to send a data point to MicroStation for an Elevation and Offset value

keyed in by the user, or to get the station and offset from the cursor in the MicroStation design
file.

I} DP Offset Elevation - CLPS185
Cursor

Elevation | 0.000 \

The example below illustrates placing a cell representing a drainage pipe at a user specified
elevation and offset using the MicroStation Place Cell command with the Send Data Point
function.
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I Place Active Cell =
s, Active Cell: [ DOC Q
Cross Section Navigator - CLPS185 - Scale 1H: 1V, Active Angle: | 00°00'00" -
EErRe IR I NSOl O
¥ Scale: [ 18.000000 4
"1} DP Offset Elevation - CLPS185
a
Elevation 935250 @l >< Elevatm L ?e; Scale
ive
Offset Offset B e
Dlmeﬁuwe | v]

[ Scale Multdine Offsets
[] Scale Dimension Values
[¥] Scale Annotations

The Get Cursor XS Position button is used to report the elevation and offset of the cursor
location within the MicroStation design file. Press the button, and then move the cursor on the
cross section. The information is displayed in the Cursor Elevation and Offset fields.

=, DP Offset Elevation - CLPS185
Elevation 988 250 E Eevatlon 1001 014
Offset |-15.000 Offset [-30502 |

DP Delta Distance Slope
In this dialog, the Horizontal Distance is specified in terms of master units. Supported options for

Slope include Rise:run, run:rise, slope (%), and slope (unit/unit). After setting the dialog, select
the MicroStation place line command and select the starting endpoint via a MicroStation data
point. To generate the other endpoint of the line, press the DP button in the dialog below.

! DP Delta Distance Slope - CLP... [=|[5|[X]
Delta Horizontal Distance | 0.000

§SIope(run:n'se) VE |r1.000 |-[1.000 |

XS Active Angle

Several Types of Active Angles are supported within this dialog, including: Slope options for
run:rise and rise:run, slope(%), slope (unit/unit) and Add 180. As each type is selected, the
remaining dialog dynamically changes to reflect the current selection. After setting the dialog,
press the Set AA button to set the Active Angle for use within the MicroStation command.

W} XS Active Angle Tool - CLPS185 EC

[Slope (unrise)  »| [1.000 | - [1.000 | | SetAA
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Draw XS Line

This dialog automatically calls the MicroStation place line command, and then uses the
information to place the line from the location specified by the user. The Delta Distance is
defined in terms of master units, i.e., feet or meters, and is measured horizontally. Slope options
include rise:run, run:rise, slope (%), and slope (unit/unit). Activating a toggle locks the current
data. A deactivated toggle allows for dynamic placement.

73 place XS Line

(0000 |

[/ Slope funzise) s| [1.000 |:[1.000 |

Profile Elevation
2 Selecting the Profile Elevation icon will open the Profile Elevation dialog shown below.
The Profile Elevation dialog will allow you to send a data point to any MicroStation
command using the elevation from a profile selected from the COGO database, and the offset
defined relative to an optionally selected COGO chain. The elevation is read from the profile at
the location where the current cross section intersects the selected profile.

Profile Name |
Profile Offset | 0.000 '1

Job Number

Specify the Job Number of the COGO database containing the chain that was used to
draw the pattern lines. The Job Number can be manually entered or specified with the
Select button.

Use Alt. Chain

Specify the name of the COGO chain that will be used to define the offset from the
center of the cross section when the DP Button is pressed. The chain name can be
manually entered or specified with the Select button. If Use Alt. Chain is toggled off
when the DP button is selected, an offset value of 0 is used for the location of the DP
sent to the active MicroStation command.

Profile Name

Specify the name of the COGO profile that will be used to define the elevation of the
data point that is sent to the active MicroStation command when the DP button is
selected. The Profile Name can be typed in or specified with the Select button.

Profile Offset
This field is used to specify a vertical offset, from the selected Profile Name, for the data
point sent to the active MicroStation command when the DP button is pressed. Positive
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values result in offsets above the selected profile elevation. Negative values result in
offsets below the selected profile elevation.

DP Button
Once the dialog is populated, pressing the DP button in the upper right corner of the
dialog will send a data point to the currently active MicroStation command.

Open View Control Dialog
Ii Selecting the Open View Control icon will open the XS View Control dialog shown below.
This dialog will allow you to “sync” multiple MicroStation views when the cross section
navigator scrolling tools are used.

[[] Window 3
[[] Window 4
[] Window 5
[] Window 6
[[] Window 7
[] Window 8

Note: Toggling on/off the individual views in the XS View Control dialog does not open the
corresponding MicroStation view window.
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Exercise 2

In this exercise we will draw the pattern lines and extract the existing ground cross sections for State
Route 185.

v' Use the ODOT_Files application to create a new design file to contain the pattern lines for S.R.
185. Draw pattern lines for S.R. 185 at even 50' increments along the centerline alignment. Each
pattern line should extend 100' to the left and right of the centerline chain.

v Delete the pattern lines in the intersection of S.R. 185 and Jameson Road.

v/ Add pattern lines on S.R. 185 at the radius returns in the intersection of S.R. 185 and Jameson
Road.

v' Update the Working Alignment definition for SR185 to reflect the settings for the pattern lines.
What is the name of the pattern line design file?
Which directory is the pattern line design file stored in?

v" Use the ODOT _Files application to create a new design file for the S.R. 185 cross sections.
Extract the existing ground cross sections for S.R. 185 in this file.

What is the name of the cross section design file?
Which directory is the cross section design file stored in?
v" Update the SR185 Working Alighment definition to include the information for the cross
sections.
Extra Credit

v" Draw pattern lines and extract cross sections for Jameson Road. Be sure to update the Working
Alignment information for Jameson Road.

Which design file should you use for the Jameson Road Pattern Lines?

Which design file should you use for the Jameson Road cross sections?
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3 Underground Utilities

3.1 Overview

Underground utilities, or other ancillary features such as right-of-way lines, can be drawn on cross
sections and profiles by use of the Draw Ancillary Features tool.

The underground utility location is represented on the cross sections or profile by placement of a cell or
a symbol. Text labels can also be drawn with the cells or symbols. An example of a sanitary line plotted
on the cross section is shown below.

It should be noted that not all utilities can be plotted on the cross section or profile as summarized
below:

e In Cross Section mode, only underground utilities that intersect the cross section Pattern Lines
are plotted on the cross sections at the offset and elevation where the utility line crosses the
Pattern Lines. Utility lines that run parallel to the pattern lines are not plotted on the cross
sections.

e In Profile mode, only underground utilities that cross the centerline that was used to extract the
profile are plotted on the profile. The utility location is represented on the profile by the
placement of a cell at the station and elevation where the utility line crosses the centerline
chain.

This chapter will focus on placing the underground utilities on the cross sections.

Chapter 3 — Underground Utilities




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

3.2 The Draw Ancillary Features Dialog

The Draw Ancillary Features dialog is accessed from the GEOPAK Road tool palette as shown below.

¥
B/
il
R"Y

1 Cross Section Navigator

Run Cross Sections

1
i®
(o) (=)

3 Draw Cross Sections from Surfaces

R
=

¢

Draw Cross Section Tabular Data

Draw Ancillary Features

e
4
e

N

4

s B
1 ||

Cross Section Labeling

I~

Cross Section Reports

15}

Earthworks

-
4+

Limits of Construction

%H
fan
o

Draw Cross Section Cells

NEN e

Q Shape Manager
W Draw Patterns by Station Range

E Draw Patterns from Cross Sections

R Cross Section Sheet Composition

Open as ToolBox

The application can also be accessed by selecting Applications > Road > Cross Sections > Draw Ancillary
Features from the MicroStation pull-down menu.

Once selected, the Draw Ancillary Features dialog box, shown below, is opened.
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"1} Draw Ancillary Features E]w FX]
 File Edir Update Options )
Hob; | IEE Q Label Scale: [1.00 | [ Draw |
Chain: | <Select> v | X Station Range
Begin: “n
View: | Profile v/
o | 2 —
Element Type | Elevation ' Display Settings Draw I

Intersecting Elements

| Chain v | | <Select> V]%
Cogo Profile: | <Select> v
[] Extract Elevation | | Vertical Offset: [0.00 |
TIN Fle I ! Q
Display Settings = :
[ Cel v | Q O|—

Scale: | 1.00 [] Apply Vertical Exaggeration
Justification: [Center Center v]

The Draw Ancillary Features dialog, shown above, is divided into four sections.

The top portion of the dialog is used to define the profile or cross sections that will be used to
plot the ancillary information.

The list box in the middle of the dialog is used to build a collection of ancillary features to be
plotted.

The Intersecting Elements portion of the dialog is used to define the elements that represent
the location and elevation of the ancillary data to be plotted.

The Display Settings section is used to define how the ancillary information will be plotted on
the cross sections or profile.

Each portion of the dialog will be described in detail on the following pages.
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Job
Specify the Job Number for the GEOPAK Coordinate Geometry database (GPK file) where the
Chain and Profile are stored.

Label Scale
Use this key-in field to set the scale for text labels placed with the ancillary information. Note:
This option is only used if the text setting is set to Scale, not Fixed.

Chain
Select the name of the Chain used to generate the cross section or profile cell.

View

This option is used to select either Cross Section or Profile for the placement of the ancillary
data. Note: When set to Profile, the list of available chains is taken from the GPK file specified
by the Job field. When set to Cross Section, the list of chains is determined by reading the cross
section cells in the active design file.

Station Range
Key-in the Begin and End stations for cross section or profile processing.

3.2.1 Intersecting Elements

The Intersecting Elements portion of the Draw Ancillary Features dialog, shown below, is used to define
the elements that represent the plan view location and elevation of the ancillary data to be plotted.

Intersecting Elements

[Chan [ [<Select>  BLEK
Cogo Profile: ‘ <Select> v |
[] Extract Elevation | | | Verical Offset: [0.00 |

Four options are available as detailed below:

Survey Chain
Level Symbology
Feature

Each option is described on the following pages.
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Chain

Select the Chain option to define the plan view location of the ancillary data by a COGO Chain. The chain
can be selected from the drop down list or graphically via the Identify Chain icon. When Chain is
selected, the default option for the elevation definition is a COGO Profile as shown below. Select the
desired Profile from the list.

{ Chain v | <Select> wl| IS

Afile | <Selects | '

Survey Chain

Select the Survey Chain option to define the plan view location of the ancillary data by a Survey Chain.
The Survey Chain can be selected from the drop down list or graphically via the Identify Chain icon.
When Survey Chain is selected, by default the elevation definition for the ancillary data is the Survey
Chain itself.

{ Survey Chain v | <Select> 2

T

Level Symbology
This option is used to define the plan view location of the ancillary data by locating elements drawn in a
MicroStation design file. The process will scan the selected DGN File to find elements matching the

specified level symbology.

[Level Symbology | 65—~ | [ Display

DGN File: | GPKclass\DAR\12345\roadway\basemaps\12345BU001.dan | Q '

To specify the symbology for the plan view elements representing the ancillary data location, select the
Symbology icon to access the Intersecting Element Symbology dialog box, toggle on the desired
symbology options, and use the Match button to select the utility line element from the plan view
design file.

2} Intersecting Element Sy... E]i’ @

Lv Names: | UT_X_Sanitary_Lin¢| &1
[] vNumbers: [ | @
Colors: | | a
Stes: [sanex | &
Weights: h J
O S =
[ Display ] [ Reset ]
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Feature

This option is used to define the plan view location of the ancillary data by locating elements drawn in a
MicroStation design file. The process will scan the selected DGN File to find elements matching the
symbology defined by selecting a feature from the Design and Computation Manager database.

! Feature v [ X_SANL |y

Select the Browse Feature button to open the Design and Computation Manager database. Select the
desired feature from the list.

Extract Elevation
Toggle on Extract Elevation to access the four options shown below.

Extract Elevation

TIN File: - Level Symbology
5 Feature
Display Settings - Adhoc Attribute

Each option is described below.

TIN

Select the TIN option to specify the TIN File that will be used to extract the ancillary data elevation. The
Vertical Offset option can be used to specify an offset above or below the TIN model for the ancillary
data. For example, to place a utility line with a depth of cover of 3’, set the Vertical Offset value to -3.

TIN File: 1C:"xGPKclass"xDAR‘-.‘l2345"~geopak\12345EXGR1in |Q

Level Symbology

Use this option to define the elevation of the ancillary data relative to a graphic element drawn in the
profile or the cross sections. The process will scan the profile or cross section to find elements matching
the defined symbology, and then apply the Vertical Offset to determine the elevation of the ancillary
data.

Extract Elevation % Level Symbology 2 Vertical Offset: \7275j

To define the profile or cross section element, select the symbology button to access the Extract
Element Elev Symbology dialog box.
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Feature

The Feature option works identically to the Level Symbology option with the exception that the
symbology for the profile and cross section elements is defined by a Feature in the Design and
Computation Manager Database rather than by level symbology.

Feature: | | ey

Adhoc Attribute
Scans the limits of the cross section or profile cell and uses any element with the specified adhoc
attribute. To use a depth of cover, set the Vertical Offset field.

Exract Elevation | Adhoc Attibute | Vertical Offset: [-250 |

——

3.2.2 Display Settings

The Display Settings section of the Draw Ancillary Features dialog is used to define how the ancillary
information will be plotted on the cross sections or profile.

Display Settings
8| o Ol——
Scale: [1.00 | [] Apply Vertical Exaggeration

Justffication: 'E?rieEi ‘

The ancillary data can be drawn on cross sections or a profile using the three options detailed below:

Cell

This option is used to place a cell on the cross sections or profile at the location of the ancillary data.
Key-in the Cell name in the dialog. The MicroStation configuration variable MS_CELLLIST is used to
define the cell libraries that will be searched if the cell is not contained in the currently attached cell
library.

Display Settings
G| la Of——
Scale: [1.00 | [] Apply Vertical Exaggeration

Justffication: W\} ]

To set the symbology for the cell, toggle on the option button to the right of the cell name field, and
then double click the Symbology box.

The Scale option can be used to specify the size of the cell. If the cell is placed on a profile or cross
section that was plotted with a vertical exaggeration, click on the Apply Vertical Exaggeration option.
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The orientation for the cell can be specified by use of the Justification options. The cell orientation is
relative to the station, offset (cross section View only), and elevation point where the cell will be drawn.

Symbol
When the option is toggled to Symbol, the Display Settings appear as shown below.
Display Settings
i"Smymbol X“E O v} Justification: iiééﬂ:fop v
[— | Width: [ Fixed V100 |
[ Height: | | |

The Symbol option is used to place one of the predefined symbols shown at right.
The justification for the Symbol can be set using the Justification options.

The level symbology for the Symbol can be defined by double clicking the Symbology box to
access the Symbol Symbology dialog box.

The Width and Height of the symbol can be defined using the Fixed or Adhoc Name options.
For more information on using the Adhoc Name option, see section 3.4.1.

Qe R —

Text
Select the Text option to place labels on the profile or cross sections.

‘Display Settings
[ Text vi| Sampie  Angle: [00000 |3 § ~
Label: |12" San

Double-click the Sample field to define the text symbology using the Text Symbology dialog box shown
at right below.

The text scale can be set as described below. Text Symbology

Select the TH/TW Fixed option to use the Th and Tw values

entered in the dialog. Célor: !
Weight: | {0) Byleveiv|
Select the Scale TH/TW option to apply the Label Scale value to i s
; ; Th: [0.140 | gy |
the Th and Tw values entered in the dialog. ‘ joial | '_ggmp le
Tw: 0140 |

. R: 3 31font31 v
The Traverse Offset and Radial Offset. values. are used to. ' (Soale THTW. % [1000 |
spequ the location of the text labels in relation to the utility Traverse Offset: 0200
location. Radial Offset: [ 0.000 )

[ ox | [ Cancel |
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Angle
The text can be rotated by specifying a rotation angle.

Label:

Use the Label field to enter the text string to be placed on the profile or cross sections. Several
calculated values can be entered into the Label field as shown below. Select the ? icon to show a
list of Computed Text values that can be inserted into the label.

i S

Y

insert Computed Text |
offset

elevation

depth

skew angle

chain

region

profile

survey chain

feature

intersecting station
intersecting region
reference elevation
numeric adhoc attribute
string adhoc attribute
unit adhoc attribute
quantity adhoc attribute
remarks adhoc attribute

3.2.3 The Draw Ancillary Features List Box

The list box in the center of the Draw Ancillary Features dialog box, shown below, is used to build a
collection of ancillary features to be plotted on the profile or cross sections.

EementT e | Elevation | Displ D raw | Cl
v:UT X\ [Tin=12345_ [ Symbol = Grde
Lv UT_X.\ Tin=12345.. Text =12"San ()

Once you have completed the Display Settings and the Intersecting Elements portions of the Draw
Ancillary Features dialog, the three buttons to the right of the list box are used to Add, Modify, and
Delete rows from the list box.

<) Add Element Set
Select this button to add the current settings as a new row in the list box. Multiple rows can be
defined to draw several ancillary features simultaneously.
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Modify Element Set
Use this button to modify the settings of the selected line in the list box. Select the line, make
the desired changes, then select Modify Element Set to apply the changes.

X Delete Element Set
Use this button to delete a line from the list box. Highlight the desired line, and then select
Delete Element Set.

3.2.4 File Options

The File options are used to Save and Load the Draw Ancillary Features Dialog settings. The default
extension is .afd.

3.2.5 Update Options

The four options are detailed below.

Tidare Opioes

Delete Existing Elements and Redraw
Delete Non-Modified Elements and Redraw

Draw on Top of Existing Elements

v Query

Delete Existing Elements and Redraw
When this option is activated, any ancillary data previously drawn with this tool is deleted and new data
is drawn.

Delete Non-modified Elements and Redraw
When this option is activated, any ancillary data previously drawn with this tool is deleted and new data
is drawn.

Draw on Top of Existing
When this option is activated, any previously drawn ancillary data is ignored and a new set is drawn,
resulting in two sets of ancillary data.

Query
When activated, the user is prompted each time Draw is clicked.

The user must select one of the three options and click Apply to commence processing. Clicking Cancel
closes the dialog with no subsequent processing.
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3.3 Cross Section Utility Processing Example

This section will demonstrate use of the Draw Ancillary Features dialog to draw a symbol and text
representing an existing 6” gas line on the cross sections with a 3.0’ depth of cover. The gas line location

will be read from MicroStation graphics. The elevation will be determined from the existing ground TIN
file provided with the Survey Data.

The dialog at left shows the settings to

"1} Draw Ancillary Features =] draw a symbol, representing the gas
File ti: UpdateOptions line, on the cross sections.
Job: [185 | Q Label Scale: [5.00 |
Chain: [CLPS185 v Station Range _ Tips:

s Begin: | 36+00.00 «»
View: | Cross Section :

Set the Vertical Offset to a negative
oo ] End: |80+11.00R2

value to place the symbol below the
TIN surface.

ings Draw |
Lv: UT ..\ Tin=12345_ [Symbol=Circle] @ |

X O o

Set the Justification to Center Top to
properly represent the Depth of

Cover.
Intersecting Elements

[Level Symbology | _~—€&— | [ Display

- The Width, and optionally the Height,
DGN File: (GPKcIass\DAR‘-J2345\r0adwa)"‘basemaps"-.12345BUDD1.dgn |Q

is entered in decimal feet.

Exract Blevation [TIN  %| Vertical Offset: [-3.00 |
TIN File: lC:\GPKcIass‘\DARU2345\geopak\12345EXGR.tin |Q After you have defined the first row
Display Settings with the settings to place the symbol,
[Symbol v OF Justification: |Center Top  +| be sure to select the Add Element Set
Width: | Fixed v[050 | button.
O [Foce | |

To configure the dialog to place a label for the 6” Gas line, take the following steps:

v' The settings for the Intersecting Elements portion of the dialog box are identical to the settings
used to place the Symbol. No changes need to be made.

v' Toggle the Display Settings item to Text.

v Set the symbology for the text placement using the Text Symbology dialog shown on page 3-8.

v' Key in the label for the text

v’ Select the Add Element Set icon to add the text item to the list.

The dialog will appear as shown below after the text item is added to the list.
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'a! Draw Ancillary Features [:J
File tdit  Update Options
lob: Q Label Scdl:
Chain: [CLPS185 [ [P fae
Begin: | 36+00.00 «“@»
View: | Cross Section |+
Ffset End: | 80+11.00R 2 @
Element Type | Elevation | Display Settings Dvaw | a

Lv UT_. \ Tin = 12345... Symbol Grcle

Lv:UT .\ [ Tin = 12345.. _2_ =
X

Intersecting Elements

Level Symbology —\F\l I Display l

DGN File: [GPKdass\DAR\12345\madway\basemaps\123458U001 dan ] Q

Btract Bvaton Vertosl Offse
TIN File: | C:\GPKclass\DAR\12345\geopak\12345EXGR tin |
Display Seftings

Text v|| Somple  Angle: s

Label: |6" Gas

After you have added rows defining the Symbol and Text placement, select the Draw button. An
example of the gas line utility as drawn on the cross sections is shown below.

O 6° Cos
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3.4 Processing Multiple Utility Lines of the Same Type

The Draw Ancillary Features dialog will allow you to locate multiple plan view utility lines for placement
on the profiles or cross sections. In the example below, two utility lines have been defined: a 4” Gas line,
an 8” Gas Line.

1} Draw Ancillary Features E]‘; @
File ¢ Update Options
Job: [185 Q Label Scale: [ 5.00
Chain: [CLPS185 T s s

View: | Cross Section v oy 3ﬂoj~-__l i
G End: [80+11.00R2 | «»
Element Type | Elevation | Display Settings | Draw |
Lv: UT_X Gas..\ Tin=12345.. Text =4"Gas
Lv: UT_X_Gas..\ Tin=12345... Symbol =Circle
Lv: UT_X Gas..\ Tin=12345.. Text =8"Gas

HEER
X O o

Intersecting Elements

[Level Symbology ] €= | [ Doy ]

DGN File: {GPKclass\DAR\12345\madway\basemaps\123458UDD1.dgn l Q
Extract Elevation | TIN | Vertical Offset: [-3.00 |
TIN File: | C:\GPKclass\DAR\12345\geopak\12345EXGR tin |

Display Settings
[Symbol v ’ O~ Justification: [Center Top  ¥|

Width: | Fixed vj033 |
[ Height: | I |

This works very well when the Intersecting Elements are defined using the Chain or Survey Chain
options. However, when multiple utility lines of the same type are processed using the Level Symbology
or Feature options to read plan view graphics for the utility line location, the potential for duplicate
symbols and text labels exists.

In the example above, each gas line has been defined by finding elements in the DGN File with
symbology matching the Level Symbology for an existing gas line on the level UT_X_ Gas. According to
ODQOT Standards, existing gas lines are drawn with the following symbology:

Feature Level Weight Line Code Color
Gas Line UT_X Gas 0 gasex 4

ODOT CADD Standards do not provide a way to differentiate the 4” gas line from the 8” gas line. In this
case, the Draw Ancillary Features dialog will plot each gas line on the profile or cross section as both a 4”
Gas line and an 8” Gas line as shown in the example below.
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The user has three options to resolve this problem:

Option 1: Copy and Delete

The user may elect to copy the plan view DGN File, delete one of the utility lines, and then
configure the Draw Ancillary Features dialog to process only the remaining gas line. After
processing the first gas line, the user must copy the plan view design again, delete the other
line, and process the remaining line.

Option 2: Temporarily Change Symbology
The user may elect to temporarily change the symbology of one of the gas lines so that they
have unique symbology.

Option 2: Adhoc Attributes

Adhoc attributes can be used to “tag” supplemental information to MicroStation elements. This
supplemental information can be read by various GEOAK functions and used for a variety of
applications. The Draw Ancillary Features dialog can be configured to read the Adhoc attribute
values from MicroStation elements and use these values to set the Symbol size and the content
of the Text label that will be placed on the profile or cross sections.

Using Adhoc Attributes, any number of plan view elements defining one utility type can be
processed simultaneously in one run without copying design files, or changing the element
symbology.

Adhoc attributes are assigned to MicroStation elements by use of the GEOPAK Design and
Computation Manager or the Adhoc Attribute Manager. The procedure to use Adhoc attributes
for ancillary data processing is detailed in the following sections.
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3.4.1 Drafting Utility Lines with Adhoc Attributes

Each item in the ODOT Design and Computation Manager Database that has been configured for an
existing utility line has been also been configured with the Adhoc attributes “SPAN”, "RISE” and “LABEL".
The SPAN and RISE attributes are used to designate the size for the symbol placed on the profile or cross
sections. The LABEL attribute is used to specify the text description that will be placed with the utility

line symbol on the profile or cross sections. The example below depicts the procedure to place an
existing 12” water line assigning a SPAN and RISE value of 1.0, and a text LABEL of “12” Water”.

T2 X_WLIN  Water Line

e W X_WLIN Water Line
V] Place Influence

Adhoc Aftibutes

[] New Element Only [  Draw COGO Element |

Numeric 1.0
String 12" Water

File Edit Settings Favorites Help

09!

(23 Sanitary

(3 Telecommunications

(3 Unknown ltems

[ Water
X_FHYD  Fire Hydrant
X_WGVL Water Gate Valve

B X WLIN Water Line

[>

X_WVNT Water Line Vent
X_WTMH Water MH
X_WTME Water Meter
X_WTSS Woater Service Stop
X_WTTX Text
(3 VG - Vegetation
(3 Proposed Plan View B
€3 Parcels

Note: The SPAN and RISE attributes must be specified in Master Units.

The Design and Computation Manager can also be used in Set mode to assign these Adhoc attributes to

previously drawn utility lines.

Set mode is used to set an existing MicroStation element to match the symbology of the selected Design
and Computation Manager Item. It can also be used to assign Adhoc attributes to previously drawn
elements as shown in the example above. See the ODOT GEOPAK Road 1 Manual, Chapter 5, for more

information on the use of the GEOPAK Design and Computation Manager dialog.
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3.4.2 Adhoc Attribute Manager

October, 2012

The Adhoc Attribute Manager is used to store, review and modify Adhoc attributes. The Adhoc
Attribute Manager can be accessed from the GEOPAK Road tool palette as shown below, or by selecting
Applications > Road > GEOPAK 3PC Adhoc Attributes from the MicroStation pull down menu.

Dgf_',’.;é 2 Active Chzin Control
DR
@ 3 Application Attribute Viewer

| ool -
ﬂzv@‘j 4 3PCAdHoc Attribute Manager

ey == OpenasToolBox

44|

The AdHoc Attribute Manager dialog, shown below, is opened.

1) AdHoc Attribute Manager E]“ @

File
oA R
Name | Type | Value |

X D

See the GEOPAK on-line help for complete details regarding the use of the Adhoc Attribute Manager.
The procedure to edit and set the Adhoc attributes for selected MicroStation elements is detailed

below.

v Use the Identify Element icon, as shown at right, to
select a MicroStation Element that has been previously
placed with or without Adhoc attributes assigned. Once
the element is selected, any Adhoc attributes stored
with the element are shown in the dialog.

1) AdHoc Attribute Manager E]! @

Name |Idenﬁfy Elementl | Value '

SPAN Nomerc _ 1.000000 _
RISE Numeic  1.000000 d
LABEL String 12" Water %
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v" To change the value of an attribute, select the attribute
Value from the AdHoc attribute Manager dialog and key 1} AdHoc Attribute Manager [2)[1/[X]

in the new value. _File
I . . B o’ lo\s « =
v Use the Set Attributes icon, as shown at right, to assign ;
the Adhoc attributes to a MicroStation element by Name ‘lue
selecting the element and accepting it. grsA; ﬂﬂﬁiﬁ }:5 a

5
LABEL X
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3.4.3 Processing Utilities with Adhoc Attributes

The Display Settings portion of the Draw Ancillary Features dialog can be configured as shown below to
read the SPAN and RISE Adhoc attributes to define the Width and optionally the Height of the Symbol to
be placed on the profile or cross sections.

Display Settings
| Symbol v O J Justification: | Center Top v
[E—— Width: [Adhoc Name %[ SPAN |

sl [ic

Note: If the SPAN and RISE values are the same, it is not necessary to define the Height item in the
Display Settings.

To place text labels using the LABEL Adhoc attribute, toggle the Display Settings to Text and select the
string adhoc attribute item as shown below.

Display Seftings
Text v|| Sampie  Angle: (00000 |% -
Label: ||

Inset Computed Text |
e e——g
offset

elevation

depth

skew angle

chain

region

profile

survey chain

feature

intersecting station
intersecting region
|reference elevation
numeric adhoc attribute
string adhoc attribute

unit adhoc attribute %

quantity adhoc attribute
remarks adhoc attribute

The Label field is populated with the information to use an Adhoc attribute to compose the label as
shown in the example below.

Display Seftings
IM | Sampis Angle: fﬁﬁﬁﬁ v G~

iLabel: | {ADHOC ATTRIBUTE - e, STRING}

Edit the text “insert name here” with the name of the Adhoc attribute as shown on the following page.
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Text Vi Sampls  Angle: (00000 |2

Label: | {ADHOC ATTRIBUTE = LABEL, STRING}

The Label field will appear as shown in the example below when you have completed the edit.

"4} Draw Ancillary Features

File Edit  Update Options
Job: [185  |Q Label Scale: [5.00
Chain: [CLPS185 Qs o e
Begin: | 36+00.00 “»
View: | Cross Section (¥
ofeet: [B00______] End: “

\Drew

Lv UT_X Wat.. \ Tin = 12345...  Symbol = Circle a

v: UT X Wat..\ | Tin = 12345... | Text = {ADHOC AT... “ &

Pl 0 Teekag
Ay o e e L
127 Water =
Intersecting Elements
Level Symbology %] € | [ Display
DGN File: | C:\GPKclass\DAR\12345\roadway’ 12345BU001.¢| Q
Exract Blevation | TIN v| Vetical Offset: [-3.00 |
TIN File: | C:\GPKclass\DAR\12345\geopak \12345EXGR tin la
Display Settings

(o || Sewi foge:[000%0 |2 @

Label: | {ADHOC ATTRIBUTE = LABEL, STRING}
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3.5 Exercise 3

The file 12345BU001.dgn contains the plan view graphics for a 6” Gas line and a 12” Sanitary line. Use
the Draw Ancillary Features dialog to place symbols and text for a 6” Gas line and a 12” Sanitary line on
the S.R 185 cross sections. Use the following settings to place each utility:

Utility Line  Plan View Definition Elevation
6” Gas DGN File = 12345BU001.dgn Depth of Cover = 2.0’
12” Sanitary DGN File = 12345BU001.dgn Depth of Cover = 3.5’

The 6” Gas line has been tagged with the Adhoc attributes SPAN, RISE, and LABEL. Use the processing
options to read the Adhoc attributes for the symbol and text placement.

The 12” Sanitary line has not been tagged with any Adhoc attributes. Process this utility line by keying in
the value for the Symbol Height and the Text Label.
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4 Superelevation

4.1 Overview

4.1.1 Disclaimer

Superelevation transition stations and cross slopes can be computed using the preference files provided
by ODOT, which are detailed in this Chapter. The user of these preference files should check all
computed values for accuracy. ODOT will assume no responsibility for the results obtained by use of the
provided superelevation preference files, or the accuracy of the calculations.

4.1.2 Superelevation Overview

GEOPAK supports several options for defining the pavement widths and cross slopes on the proposed
cross sections. The pavement width and cross slope is represented by a series of complex shapes, drawn
in a MicroStation file, which are tagged with the cross slope information.

A simple example of two pavement shapes is shown in the graphic below. Each shape represents one
lane of pavement. This example contains two lanes of pavement with the profile grade line defined at
the center of the pavement. The cross slope for each shape, -1.60%, is tagged at the end of the shape.

The pavement shape definition can be as simple as a single shape with slope specification on each end
of the shape, to a series of shapes representing multiple roadways, each with its own superelevation
transitions.

The most basic condition is the roadway where no superelevation transitions are required, i.e., the slope
for all pavements can be specified as a single value. In this case, the pavement cross slope can be
defined with the proposed cross section processing and no pavement shapes are required. Therefore,
this method is identified as “shapeless”.

Another option is the definition of superelevation transitions where roadways have a constant width
without tapers. In these areas, the Automated Superelevation tool can be used. Superelevation shapes
are generated based on a user-defined design speed and the geometry of the specified roadway. After
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processing the data, GEOPAK draws pavement representations as complex shapes into a MicroStation
2D design file.

The last option is the definition of superelevation transitions where roadways do not have a constant
width, i.e., gore areas, approach tapers, departure tapers, acceleration and deceleration lane tapers,
etc. In these areas, graphics elements within a MicroStation 2D design file are used to create complex
shapes which define the superelevation transitions.

A combination of these tools can be used within a project, or even within a single roadway. The
shapeless mode is excellent for widening and resurfacing projects where the existing cross slopes will be
maintained, while the automated method quickly generates automated shapes for more complex
roadways. Any area which cannot be defined via the automated method can be augmented by the
graphical method.

4.1.3 Shape Design Files

Superelevation Shapes for the entire project can be stored in the same design file. The ODOT_Files
application can be used to create the design file for the shapes as shown below.

ODOT Design Files v10.04.16 3]
Select Parent Folder C:\GPKclass\DAR\12345 ‘7
Select Seed File 1:\ODOTstd\V8istd\seed\ODOTSeed2d.dgn
Category: GEOPAK Specific Basemap Files _j Default Comment: | S.R. 185 Annotation Scale: 20
File Name: Comments: Scale: Place Cell:
[ Patterns, Shapes, Clips in One File \roadway\basemaps\ | | ;I
[ Clipping Borders \roadway\basemaps\ I I —,]
=i Digital Terrain Model Features \roadway\basemaps\ I I I ;I
[ Profile Motif File \roadway\basemaps\ I I I ;I
[~ PatternLines \roadway\basemaps\12345KL001.dgn | | I ;]
[ PlanMotifFile \roadway\basemaps\ | | I ;I
[V Superelevation Shapes \roadway\basemaps\12345K5001.dzn I S.R.185 I 20 l ;]
[~ Cross Section Cells (Channel) \roadway\basemaps) I I I ;I
[~ Cross Section Cells (MOT) \roadway\basemaps\ I I I :_I
[~ Cross Section Cells (Roadway) \roadway\basemaps\12345XC001.dzn | | I ;]
[ GEOPAK Site Basemap \roadway\basemaps\ | | | ;I
Create Files h |
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4.2 Shoulder Shapes - Are They Needed?

Usually, the paved roadway is shaped. This is true of the mainline lanes, but what about the shoulders?
It's usually better not to shape the shoulders, but to use GEOPAK criteria files to draw the shoulder
slopes on normal (non-skewed) cross section processing. This allows more flexibility to draw variable-
width shoulders, with cross slopes based on the adjoining mainline pavement slopes and standard
rollovers on superelevated areas. See Chapter 5 Proposed Cross Sections for a description of criteria files
and their use.

4.3 How to Shape

Now that the decision has been made on what to shape, the process is done in three parts. Let's review
the process in general and then look specifically at each step:

1. Automated superelevation computations, the first step in producing shapes, is used where a
standard width lane can be defined by two offsets from a defined alignment. In this step,
GEOPAK computes superelevation based on user-defined parameters and produces an
Autoshape text input file. This ASCII file can be modified if the user chooses to override the
computed superelevation values.

2. Process the Autoshape file created in step one to draw shapes into a MicroStation design file. If
desired, the automated superelevation step can be skipped and the Autoshape file can be
generated manually using any ASCII text editor. Regardless of how the Autoshape file is created,
there are several advantages of auto shaping:

o If the alignment changes, the obsolete shapes can be deleted and the auto-shaping can
be run in a minimum amount of time compared to graphics shaping.

e It can produce shapes faster than graphics shaping.

e The shapes are placed automatically.

e It produces fewer errors when processing proposed cross sections since it does not rely
on graphic lane lines, which are not as accurate as the parallel chains used in auto
shaping.

3. Once the processing of the Autoshape file is complete, other irregular areas such as tapers, turn
lanes, and gore areas can be shaped using the Shape Maker tool.

It is advisable to place the shapes in their own file, while referencing the plan view. See the ODOT CADD
Engineering Standards Manual for standard design file names. The ODOT_Files.exe application, available
from the ODOT CADD Support Website, can be used to create design files using the proper file naming
convention.

Before discussing how each tool is used, a discussion of the components of a shape needs to be
addressed.
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4.4 Components of the Shape

The GEOPAK Superelevation shapes are placed in the design file as complex shapes. They consist of a
series of connected elements (lines, line strings, arcs, and curve strings) that form a closed shape. The
elements that form the shape can be classified into two types:

Longitudinal Edges

Longitudinal Edges define the longitudinal breaks between slope areas. Typically the longitudinal edges
consist of only the roadway pavement lane width edges. A longitudinal edge could form a crown or a
lane line. Longitudinal lines will generally coincide with the roadway geometric elements (lane width,
edge of pavement) contained in the plan view MicroStation file.

Filler Lines
Filler lines define the limits of constant slope or the limits of superelevation transition. These lines are
radial to lane width edges except where some form of lane transition occurs.

Filler Lines % Longitudinal Edges
|

Filler Lines

A primary distinguishing factor differentiating longitudinal edges and filler lines is that filler lines always
represent a slope while longitudinal edges do not. If the shape represents a superelevation transition
section, each filler line represents a different slope.
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4.5 Shape Cluster Parameters

Every shape has four hidden attributes which cannot be seen by the user unless the GEOPAK Element
Attributes or Shape Analyst tools are used. All shapes with common attributes are defined as a
"cluster". These attributes include:

Baseline
The Baseline defines the GEOPAK chain representing the proposed alignment for a shape
cluster.

Profile
The Profile defines the vertical geometry for a particular roadway.

Tie

The Tie parameter is used to establish the location of the Profile relative to the Baseline chain.
The Tie can be defined as a constant offset, or as a variable offset by use of a COGO chain. Each
option is described below:

Tie defined by an offset

The Tie value represents a constant offset distance, measured from the Baseline chain,
to define a Profile Grade Line (PGL) location. Note: The profile is defined using the
centerline stationing. The Tie value is calculated from the baseline to the PGL location.

Tie defined by a PGL-Chain

The PGL-Chain option is used to specify a GEOPAK chain that defines the Profile Grade
Line (PGL) location. This option is only used when the offset distance from the Baseline
to the Profile location is not a constant value. For example, this option would be used
for a divided facility where the PGL follows the inside edge of pavement and the median
width is transitioning.

The Baseline, Profile, Tie and PGL-Chain parameters are interpreted by the proposed cross-section
software to determine the following:

1. Astationing reference expressed as a GEOPAK chain. The stationing reference is defined by the
Baseline parameter.

2. The Profile Grade Line (PGL). The PGL can be defined by either a PGL-Chain or the combination
of a Baseline and Tie. If the Tie option is used, the PGL-Chain cannot be specified.

3. Vertical geometry expressed as a GEOPAK profile. This is defined by the Profile parameter.

All shapes with common attributes define a shape"cluster." If any of the four elements are changed, it
defines a new cluster. For example, on a divided highway, one roadway has a proposed alignment NB,
profile NBPRO and a tie of 20. This is one cluster. A second cluster would be defined on the other side of
the roadway with a proposed alignment SB, profile SBPRO and a tie of -20. In practical terms, shapes
representing adjacent areas of pavement not separated by medians or other physical breaks will
typically belong to the same shape cluster. There is no limit to the number of shape clusters in a project.
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4.6 Dependent and Independent Shapes

There are two types of shapes, Dependent and Independent, which refer to how elevations on the
pavement surfaces represented by the shapes are calculated.

Dependent shapes

The starting elevation for the shape is determined directly from the profile. The software
computes the proposed profile and uses the information to draw the shape width and slope on
the cross section.

Independent shapes
The starting elevation for the shape is taken from the adjacent shape, not from the profile. A
right turn lane is an example of an independent shape.

Each cluster must have a minimum of one dependent shape. If two adjacent shapes straddle the PGL
location, either shape could be defined as a dependent shape. In this case, choose one of the lanes as
the dependent shape.

In cases where the dependent shape is not adjacent to the baseline, care must be exercised as shown in
the example below.

A
‘;2 [NDEPENDENT
DEPENDENT

PROFILE GRADE LINE

¢ f 1 2
— 1 JR 1

—_—
\Q Baseline Chain

The cross section pattern line intersects two shapes that refer to the same PGL, defined by a Tie of -20,
Profile and Baseline. Within this group of shapes only one shape can be a Dependent shape. The other
shape must be an Independent shape. The proposed cross-section software will first determine the
elevation at the Profile Grade Line (PGL). In the example above, the PGL coincides with the inside edge
of pavement so the elevation of the profile at this station is applied to point A. The elevation at point B
is determined by projecting the 1.56% grade across the width of the Dependent shape. The elevation at
point Cis determined by projecting the -1.56% grade across the width of the Independent shape. A
cross-section view for this example is shown on the following page.
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Baseline

¢

C

The elevations of the pavement surfaces would be determined differently if the PGL remained along the
inside edge of pavement but the assignment of Dependent and Independent shapes were reversed. This
case is illustrated below.

v
= DEPENDENT

PROFILE GRADE LINE

f
[o— 1

2
PR —
\W_ Baseline Cha

I'Q

in

In this situation, the PGL is not coincident with the edge of a Dependent shape. The rule applied by the
proposed cross-section software is to project the profile elevation onto the closest edge of the closest
Dependent shape. As shown in the cross-section below, the elevation at the PGL is projected to Point B
at a slope of -1.56%. The elevations at Points A and C are then determined by projecting the 1.56% and
the -1.56% grades across each shape.

¢ Baseline
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4.7 Transitional or Non-Transitional Shapes

Each shape also has two slope options, Transition or Non-Transition.

o The Non-Transition shape has a constant slope the entire length of the shape. These are
common in tangent sections of the roadway.

e Transition shapes have a different slope at each end of the shape and the software interpolates
between the two slopes.

The software defaults to a linear interpolation for its transitions which is the method ODOT uses.
However, the software also provides the options for an unlimited number of parabolic transitions.

NON-TRANSITION

TRANSITION

NON-TRANSITION

2 »

NON-TRANSITION TRANSITION NON-TRANSITION

In the example above, the left-hand and right-hand shapes start at a constant slope of -1.6%. The right-
hand shape then transitions from a -1.6% to +8.0% slope and the left-hand shape transitions from a -
1.6% to -8.0% slope. At the end, the left-hand shape is a constant -8.0% and right-hand shape is a
constant +8.0%. There is no visual representation as to whether the shape is a linear or parabolic
transition.

Note that the sign of the slope is important. A +1.6% slope is going up as it goes away from the PGL. A
slope of -1.6% is going down as it goes away from the PGL. A text label representing the slope (including
the negative sign if necessary) at each superelevation transition is drawn inside each shape. If the
MicroStation area fill view attributes option is active, the shapes appear filled.
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4.8 Superelevation Shape Manager Tools

GEOPAK provides a comprehensive set of shape tools to generate, evaluate, and edit superelevation
shapes. The shape tools can be accessed from the Road tool palette, or from the MicroStation pull down
menu by selecting Applications > Road > Cross Sections > Superelevation Shape Manager Tools. Once
selected, the Superelevation Shape Manager Tools palette shown below appears.

Superelevation Shape Manager Tools 3]

AR AR X

The tools in the Superelevation Shape Manager have the following functions:

| Automated Superelevation - Performs the superelevation calculations and stores the results in
' an ASClII file known as the Autoshape input file.

Autoshape Builder - Processes an Autoshape input file and draws the pavement shapes in the

specified 2D file.

¥

3

Shape Maker - The Shape Maker tool provides a graphical method for drawing irregular
pavement shapes.

v

Shape Analyst - The Shape Analyst tool provides information, such as cross slope, elevation,
etc., at any point on the shape.

=

Shape Profiler - The Shape Profiler tool provides elevations at user defined increments along the
shapes.

Shape Editor - The Shape Editor enables the user to edit the shapes including station ranges,
cross slope, etc.

Shape Selector - The Shape Selector tool is used to highlight or select shapes based on a wide
range of user queries or filters.

Shape Properties - The Shape Properties tool provides information on any GEOPAK shape. In
addition, this shape information can be modified on individual shapes or selections of shapes.

» R P @ 9

Shape to DTM - The Shape to DTM tool is used to read GEOPAK superelevation shapes to create
a DAT file for use in the Build Triangles tool in the DTM tool frame.
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4.9 Automated Superelevation

The GEOPAK Superelevation tools enable the user to quickly create, edit, and run an Autoshape input
file using a previously stored COGO alignment. The Automated Superelevation dialog can be accessed
from the Road Project dialog, or by selecting the Automated Superelevation icon from the
Superelevation Shape Manager Tools as shown below.

Manager T

Ens eo ¥2¥

Automated Superelevation I

If you are using the GEOPAK Project Manager, you will be prompted to select or create a Run. When the
command is selected, the dialog shown below is opened.

U\ Automated Superelevation - SR185 E] : @
File
- Station Range
Chain: W S
Begin: [35:9072 | «»

End: [80+11.16R2 | «»

Facility: | Undivided

L Selection: !,all._<;§§9§__!v
Left ] Right
Profie: [ <Select> %]

Tie: | Offset v Offset: [ 0.0000 |
% Slope | Offset Offset | Dependent | 5
X
.:_;;
Create Input File: | | Q

[ Generate Superelevation Transitions ]

In this dialog, the user selects which Preferences File is to be used for a given run, along with many
other parameters such as the Baseline, Profile, etc. When the Generate Superelevation Transitions
button is pressed, an Autoshape input file and a log file are generated. The log file, which has the same
name as the input file but with a .log extension, gives the user detailed information on the decisions and
computations made in the course of generating the input file.

The superelevation rates and transition stations which are written to the Autoshape input file should be

checked, and, if desired, modified. After reviewing the input file, the shapes are created by use of the
Autoshape Builder tool as described in Section 4.11.
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A description of how GEOPAK computes superelevation transitions is detailed below, followed by a
description of the components of the Automated Superelevation dialog.

4.9.1 Computation Process

This section describes the process used by GEOPAK to calculate the superelevation from an engineering
standpoint and explains how the various preference settings affect that process.

The following is a flow chart showing the major stages which take place in the process of calculating
superelevation in the order those stages take place.

EaHE Compute |ynadiust Adjust
—EE—X——E—9*>Compufe e € 2-Lane Ungdjusied, Length

Length Length For Width

Adjusted

Length
Compute |Unadjusted | Resolve | Adjusted vém;f | AU TSODE.
Stationing| Stationing | Conflicts | Stationing Pas Input File

Using the radius of each curve, superelevation rates (e) are computed.

e Using the computed e-value, Runoff Lengths are computed as if the roadway had only two
lanes. This Runoff Length is termed here Unadjusted Length.

e Using the Unadjusted Lengths, true Runoff lengths (Adjusted Lengths) are computed based on
the actual roadway widths (or number of lanes).

e Filler line stations are computed using the true Runoff lengths.
e Curve Conflicts are then checked and corrected if possible.

e Finally, filler line stations are written to the autoshape input file which is then used to create
roadway shapes in the design file.

Disclaimer

The ODOT superelevation preference files are provided to assist the designer in generating the
autoshape input file. Before processing the input file, it is the responsibility of the designer to review the
results for compliance with ODOT standards, and correct the results as necessary, before processing the
superelevation transition calculations.
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4.9.2 File Menu

The Automated Superelevation dialog supports several options from the File pull-down menu in the
upper left corner. These options are detailed below.

) Automated Superelevation - SR185 E]‘;f [g]
File |

Stton Rane
Preferences k 3 Chain: E_L—R§13_5___\_’_, ‘%’

Level Symbologyr Begin: [3;5* 72—_[ G
i q End: [40:2187 | «»

Exit

Directories
Selection of File > Directories opens a dialog that enables the user to view and change the four
directories used by GEOPAK Superelevation.

Superelevation File Directories

Preference Files Path: [i\ODOTstd\VBistd\geopak\voad\super'. | Q

& Files Path: |i\ODOTstd\V3std\geopak\road'supert. | Q

Length Files Path: [i\ODOTstd\V8istd\geopak\road\super,. | Q
#Autoshape Input Files Path | | @

Clear Al Default All
K

HI

Each of the four directories can be assigned a default value by the use of MicroStation
Configuration Variables. To the right of each field are buttons that allow the user to select a
directory by browsing or to restore the given directory to its default value. If the Configuration
Variable is defined, the Default button sets the directory to the value defined by the variable. If
not, Default button sets the value either to the GEOPAK\bin directory or the user's current
Working Directory. The four Configuration Variables are described below:

GPK_SUPER_PREFDIR
This variable is used to assign the default directory that GEOPAK will search for the
superelevation preference file. The variable has been defined as follows for ODOT personnel:

GPK_SUPER_PREFDIR = i:\ODOTstd\V8istd\geopak\road\super\
GPK_SUPER_EDIR
This variable is used to assign the default directory to search for e-computation .csv files. The

variable has been defined as follows for ODOT users:

GPK_SUPER_EDIR =i:\ ODOTstd\V8istd \geopak\road\super\
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GPK_SUPER_LENGTHDIR
This variable is used to assign the default directory to search for length-computation .csv files.
The variable has been defined as follows for ODOT users:

GPK_SUPER_LENGTHDIR = i:\ ODOTstd\V8istd \geopak\road\super\

GPK_SUPER_AUTOSHAPEINPUTDIR

This variable is used to assign the directory that will be used to write the Autoshape input files
and log files. Not setting this configuration variable would cause the tool to store the Autoshape
input file and the log file in the user's current Working Directory. This variable has not been
deined for ODOT users.

Preferences
Select File > Preferences to access the Superelevation Preferences dialog shown below.

(2§ Superelevation Preferences: ...r\ODOT2006_Undivided.sep Q‘E @

file
a2l = S
e I Runoff Length I Tangent Runout | Adjust Factors >
e Method: |Radius Table  v|
Table Name: |ODOT2006_RadiusThlesv | Q &
Speed Interpolation: l Linear v |
Radius Interpolation: | Linear v |

e Rounding Increment: | 0.100000 |

The Superelevation Preferences dialog gives the user control over every aspect of the
superelevation computation process. AASHTO Method V is available as a default, along with the
ability to employ user-defined lookup tables both for e (superelevation rate) and for runoff
length. User-defined equations may also be entered to compute these values. Options are
available for resolving the superelevation conflicts of reverse curves, compound curves, broken
back curves, and short curves.

Superelevation preferences are saved as an ASClI text file with an extension of .sep. Two ODOT
standard superelevation preference files are available as listed below:

i:\ ODOTstd\V8istd \geopak\road\super\ODOT2006_Divided.sep

i:\ ODOTstd\V8istd \geopak\road\super\ODOT2006_Undivided.sep
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These preference files require the following supporting files:
i:\ ODOTstd\V8istd \geopak\road\super\ODOT2006_RadiusTbl.csv
i:\ ODOTstd\V8istd \geopak\road\super\ODOT2006_RGtable.csv

Note: You do not need to access the Superelevation Preferences dialog unless you wish to edit
or review the settings of the ODOT preference files. See the GEOPAK on-line help for complete
information on the Superelevation Preferences dialog. Use of these preference files is detailed in
section 4.9.3.

Level Symbology
When File > Level Symbology is selected, the dialog shown below opens.

W) Superelevation sh... [= ][]

Dependent Shapes:

Independent Shapes: | sm—

This dialog is used to define the element symbology for the shapes. Float the cursor over the
symbology boxes to reveal the current settings for the Dependent Shapes and the Independent
Shapes. To change the values, double click on the Symbology box to open the GEOPAK Set
Feature dialog shown below.

Set Feature

Symbology
EHIGK Shapes )
Color: | Bylevel v

Style: |- (0) ByLeve v |
Weight: [——— (0) Byleve v |

[ oK I [Cancel]

The Level GK_Shapes has been defined for the placement of pavement shapes. The Color, Style,
and Weight parameters can be defined as desired by the user.
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4.9.3 Populating the Automated Superelevation Dialog

After setting the preferences, user directories, and shape symbologies, the next step is populating the
Automated Superelevation dialog. A sample dialog is shown below.

1} Automated Superelevation - SR185 E]‘;f [g]
File
Station Range
Chain: [CLPS185 (v J§
| | Begn: [35:9072 | «»
[ | End: [80+11.16R2 | «»
Preference File: Facilty: | Undivided (%]
e Selection: [Max 2029E | % L Selection: [allcases |
Left Right
Profile: | <Select> (]
Tie: | Offset v Offset: | 0.0000 |
% Slope Offset Offset Dependent | 5
X
";
Create Input File: | | Q
[ Generate Superelevation Transitions ]

Job
Key-in the Job number for the Coordinate geometry database where the desired chains and profiles are
stored.

Design Speed
Key-in the Design Speed to be used for computation.

Station Range
Chain - This drop down menu is used to select the COGO chain for which superelevation
transitions are to be calculated. This chain is also called the “Shape Cluster Baseline” in the
Autoshape input file.

Begin - When the chain is defined, GEOPAK populates the Begin station item with the beginning
station of the chain. To compute superelevation for part of a chain, adjust the station by keying
in a new Begin station value or by use of the DP button.

End - When the chain is defined, GEOPAK populates the End station item with the ending station

of the chain. To compute superelevation for part of a chain, adjust the station by keying in a new
End station value or by use of the DP button.

Chapter 4 — Superelevation Page 4-15



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

Preference File

The Preference File combo box is used to select which preference file will be used for the superelevation
computations. The Preference File item lists any .sep files found in the Preference Files Path (see the
Superelevation File Directories dialog on page 4-11). The following two preference files have been
configured for ODOT use:

e (ODOT2006_Divided.sep
e (0ODOT2006_Undivided.sep

ODOT2006_Divided.sep has been configured to compute superelevation transitions for four-lane
divided highways according to the January 2006 revision of the ODOT Location and Design Manual
Volume 1 — Roadway Design, Figure 202-5bE.

0ODOT2006_Undivided.sep has been configured to compute superelevation transitions for undivided
highways according to the January 2006 revision of the ODOT Location and Design Manual Volume 1 —
Roadway Design, Figure 202-5aE.

Once the Preference File is selected, the e Selection and L Selection combo boxes are populated
according to the selected Preference File. The user chooses the desired superelevation table from the e
Selection box. The following tables are available:

V= 2025l
4% eMax 202-9E \
|6% eMax 202-8E

Profile: |PS185|6% eMax 202-10E

——— LA X
Tie: J__Qf'f§e.t L eMax

Y]

e selection

The e Selection options are named according to the corresponding figure in the ODOT Location and
Design Manual Volume 1 — Roadway Design. Each of these options represents a Radius Table contained
within the following file:

i:\ODOTstd\V8istd\geopak\road\super\ODOT2006_RadiusTbl.csv

L selection

The L Selection is used to select the Relative Gradient Table to be used to compute the length of the
Tangent Runout. The following file has been configured to set the Relative Gradient values according to
the ODOT Location and Design Manual Volume 1 — Roadway Design, Figure 202-4E:

1:\ODOTstd\V8istd\geopak\road\super\ODOT2006_RGtable.csv

ODQOT uses the Relative Gradient values defined in Figure 202-4E for all cases. Using the ODOT
preferences, there is only one option for the L Selection dialog item.
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Facility
Facility determines whether the roadway cross section is to be Divided or Undivided.

Create Input File
Key in the name of the Autoshape input file that will be created. If no path is specified, the input file will
be saved in the current Working Directory. Note: This file is given a .inp extension.

Create Input File: | CLPS185_Superelevation.inp |Q

It is recommended that you use the name of the chain for the superelevation input file as shown in the
example above.

Generate Superelevation Transitions
After the Automated Superelevation dialog has been completed, select this button to generate the
Autoshape input file. See page 4-20 for an example of a completed Autoshape input file.

l Generate Superelevation Transitions E !

Left / Right tabs
Left Right
Profile: [PS185P v
Tie: vl Offset: [ 0.0000 ]

% Slope Offset Offset Dependent ‘

The area enclosed in the Left / Right tabs is used to define the shape clusters. If the Facility option is set
to Undivided, then the Left tab is for the left lane(s) while the Right tab is for the right lane(s). If the
Facility option is set to Divided, then the Left tab is for the entire left roadway, while the Right tab is for
the entire right roadway.

Profile

This drop down menu is used to select the COGO profile that will be used for the shape cluster.
All available profiles are displayed in the menu.
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Tie

The Tie value is used to specify the horizontal distance between the Chain and the Profile
location (PGL). This can be a constant Offset value or a tapering width specified by a PGL Chain.
Each case is discussed below:

If the distance is a constant value, toggle the Tie option to Offset. Key-in the Offset in the field
to the right. In the example below, the PGL is at the centerline so an Offset of 0 is used.

Te: [Offsst v Offset: [0.0000 |
If the horizontal distance between the Profile location (PGL) and the Chain is a varying distance,

then a chain must be defined in COGO designating the PGL location. Toggle the Tie option to
PGL Chain. Select the desired Chain from the option box on the right.

Tie: H’éLChaxn ;V\ Chain: {rivs;evl-ech ; \ ¥

An example of where this option would be used is a divided facility where the PGL follows the
inside edge of pavement and the median width is transitioning.

List Box Options

The list box at the bottom of the Automated Superelevation dialog is used to enter the parameters for
each lane in the proposed roadway.

1

| % Slope Offset Offset Dependent |

Lieoo  Jooooo  [2000 | = K&

‘ X
&

rr
| FF

|

|

% Slope

Cross slope in percent format of each shape in normal crown. A negative sign denotes the
roadway slopes down and away from the PGL. A normal crown section of 1.6% would, therefore,
be entered as —1.6.

Offset

Offsets define the width of each shape (usually a lane) by two offset distances from the
baseline. Note that tapers are not supported. Offset distances are negative if measured to the
left. Lane offset values are entered in terms of master units, i.e., feet or meters.

Dependency

Shapes can be either Dependent or Independent as detailed in Section 4.6. There must be at
least one dependent shape per cluster.
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Edit buttons

& New Lane
To add a line to the list box, press the New Lane button. The values for the % Slope, Offsets, and
Dependency can be edited by clicking on them as shown in the example below.

X Delete
To delete a line, highlight the desired line and then press the Delete button.

Z Quick Entry

When pressed, the dialog shown below opens. Populate the dialog with the desired data, and
then press the OK button to close the Quick Entry dialog and populate the main dialog. The
example below shows the Quick Entry dialog settings to define two 12' lanes with a normal
crown cross slope of -1.6%.

Total Number of Lanes: |2 |
Nominal Percent Slope |‘1‘§07i6 —\

Lok |

[ Cancel ]

After pressing the OK button, the Left and Right side tabs on the GEOPAK Automated
Superelevation dialog are populated as are shown below

NOTE: When the Quick Entry option is used, the Dependency for both shapes is set to
Dependent for Undivided roadways. Be sure to review the results and change the Dependency
as required.

An example for a 4 lane divided facility is detailed below.

In this example, the total median width is 40'. The PGL line follows the inside edge of pavement
so the Tie: is set to Offset with a value of 20' for each side (negative to the left). The typical
section for this lane configuration is shown below.

2 2 TIE=-20

TIE=20 2 ; 2

‘ _ L60% ’ L60%
[ DEPENDENT | INDEPENDENT |

PGL PGL

‘ _ 160% ‘ L60% ‘
[ moerenpenT | oEPENDENT |

£
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The completed Left and Right tabs for the GEOPAK Automated Superelevation dialog are shown
below. Note that the Left tab contains all the information for both pavement lanes on the left
side of the centerline chain. The Right tab contains all the information for the 2 pavement lanes
to the right of the centerline. Also note that each side, Left and Right, must contain at least one
dependent shape.

Left

[k | Right
Profile: [PS185P (]

Tie: [Offset v Offset: [-20.0000 |
E % Slope Offset Offset | Dependent [
fsooo 200000 2000 13 2|
{-1.6000 -32.0000 -44 0000 0

Left Right %
Profie: [PS185P (]

Te: (Ot B Offset: (200000 |
E?; Slope | Offset Offset |  Dependent :
i
{-1.6000 32.0000 440000 O

NOTE: If the Quick Entry option is used to populate the Left and Right list boxes, the sign for the
% Slope is not adjusted for multiple lanes. In the sample dialog below, a Nominal Percent Slope
of -1.6 is keyed in. This will result in the % Slope for each of the 4 lanes being set to -1.6. It is
necessary to adjust the sign of the % Slope from -1.6 to 1.6 on the GEOPAK Automated
Superelevation dialog, as shown above, to correct the sign of the slope.

v Rectify Lanes

This option is used to check the pavement lanes that have been entered in the dialog to
eliminate any gaps or overlaps between lanes, ensuring that one lane starts where the other
lane ends. For example, if one lane is set to 0 and 12, while the next lane is set to 10 and 24,
there's an overlap between 10 and 12. Clicking Rectify Lanes will leave the 0 to 12 lane intact,
and change the second lane to 12 and 26, maintaining the width of the second lane but
eliminating the overlap.

After the Automated Superelevation dialog has been completed, select the Generate Superelevation
Transitions button. Three things happen after the button is selected. First, the superelevation
transitions as computed by GEOPAK are written to the Autoshape input file specified by the user.
Second, the log file is written. Finally, the Autoshape Input File is loaded into the text editor running
within MicroStation. The GEOPAK Text Editor, loaded with a sample Autoshape input file, as shown on
the following page.
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) Text Editor: CLPS185_Superelevation.inp Q@

File Edit Criteria
Ded £§ BB <~ @

/* Superelevation Settings and Parameters:

Project Name: C:\GPKclass\DAR\12345\geopak\12345 Design.prj
[User: C:\GPKclass\DAR\12345\gecpak\projdbs\Training
|Run Name: SR185

Unit System is english.

Created input file "CLPS185_Superelevaticn.inp”.

Created activity leog file "CLPS185_Superelevation.leg”.
Created on Tue, Feb 17, 2008 at 12:37.

[Using Preference File "CDOTZ200&_Divided™

lUsing e Selection of "8% eMax 202-7E".

Using Length Selection of "all cases"

Using Design Speed of 55.000000.

A

zutc shape
job number = 185

zuto shape set

Line: 60 {Col: 13

This Text Editor dialog has a Create Superelevation Shapes icon at its top which allows the Autoshape
Input File to be processed. Autoshape Input files can also be processed from the Autoshape Builder as
detailed in Section 4.11.

The stations for all shape clusters should be checked for compliance with ODOT roadway design
standards before running the superelevation shape input file. If changes are necessary, the stations and
cross slopes can be edited with any ASCII text editor, or the GEOPAK Text Editor.

NOTE: If you use the Text Editor to modify the Autoshape input file, be sure to save the changes by
selecting File > Save before selecting the Create Superelevation Shapes button.

A sample Autoshape input file is shown below and continuing on the following page.

/* Superelevation Settings and Parameters:

Project Name: C:\GPKclass\DAR\12345\geopak\12345 Design.prj
User: C:\GPKclass\DAR\12345\geopak\projdbs\Training
Run Name: SR185

Unit System is english.

Created input file "CLPS185 Superelevation.inp".

Created activity log file "CLPS185 Superelevation.log".
Created on Tue, Feb 17, 2009 at 12:37.

Using Preference File "ODOT2006 Divided"

Using e Selection of "8% eMax 202-7E".

Using Length Selection of "all cases"

Using Design Speed of 55.000000.

*/

auto shape
job number = 185
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auto shape set

shape cluster baseline = CLPS185
shape cluster profile = PS185P
shape cluster tie = 0.0000

dependent shape
chain / offset

CLPS185 -12.0000
CLPS185 -0.0000
filler line station / slope
53+00.000000 -1.6000
60+74.981871 -1.6000
62+38.981871 -8.0000 /* Spiral PS18512B, Curve PS18512 */
71+12.796686 -8.0000 /* Curve PS18512, Spiral PS18512A */
72+76.796686 -1.6000
77+50.000000 R 2 -1.6000

auto shape set

shape cluster baseline = CLPS185
shape cluster profile = PS185P
shape cluster tie = 0.0000
independent shape
chain / offset
CLPS185 0.0000
CLPS185 12.0000
filler line station / slope
53+00.000000 -1.6000
59+92.981871 -1.6000
62+38.981871 8.0000 /* Spiral PS18512B, Curve PS18512 */
71+12.796686 8.0000 /* Curve PS18512, Spiral PS18512A */
74+51.270000 R 2 -1.6000
77+50.000000 R 2 -1.6000

Plot Parameters
Dependent Shape
lvname = GK Shapes
co = 40
1lc ByLevel
wt = ByLevel
Dependent Text
lvname = GK Shapes
co = 40
Independent Shape
lvname = GK Shapes
co = 87
lc = ByLevel
wt = ByLevel
Independent Text
lvname = GK Shapes
co = 87

Write shapes into dgn = C:\GPKclass\DAR\12345\roadway\basemaps\12345KS001.dgn
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4.9.4 Autoshape Input File Format

The Autoshape input file can be generated using the GEOPAK Automated Superelevation procedure or
the user may manually type the ASCII file independent of any automated calculations. If you use the
Automated Superelevation procedure, the Autoshape input file will contain a header similar to that
shown below.

/* Superelevation Settings and Parameters:

Project Name: C:\GPKclass\DAR\12345\geopak\12345 Design.prj
User: C:\GPKclass\DAR\12345\geopak\projdbs\Training
Run Name: SR185

Unit System is english.

Created input file "CLPS185 Superelevation.inp".

Created activity log file "CLPS185 Superelevation.log".
Created on Tue, Feb 17, 2009 at 12:37.

Using Preference File "ODOT2006 Divided"

Using e Selection of "8% eMax 202-7E".

Using Length Selection of "all cases"

Using Design Speed of 55.000000.

*/

The header is included as a comment and does not include any commands that will be processed. It is
not necessary to include a header in the Autoshape input file. Comments require a /* at the beginning of
the first line and a */ at the end of the last line.

The first two commands in the Autoshape file are shown below. The auto shape command is required to
tell the software what type of input file is being processed. The second line is used to identify the GPK
file that contains the chain and profile that will be used to generate the shapes.

auto shape
job number = 185

A new auto shape set must be established for each different shape cluster, every set of dependent
shapes, every set of independent shapes, every unique set of GEOPAK chain and offset combinations
and every unique parabolic transition option.
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The portion of the Autoshape input file shown below defines the pavement shapes for the left side of
the roadway (see the chain/offset values below).

auto shape set
shape cluster baseline = CLPS185

shape cluster profile = PS185P
shape cluster tie = 0.0000
dependent shape
chain / offset
CLPS185 -12.0000
CLPS185 -0.0000
filler line station / slope
53+00.000000 -1.6000
60+74.981871 -1.6000
62+38.981871 -8.0000 /* Spiral PS18512B, Curve PS18512 */
71+12.796686 -8.0000 /* Curve PS18512, Spiral PS18512A */
72+76.796686 -1.6000
77+50.000000 R 2 -1.6000

The number of created shapes is always one less than the number of specified “filler line stations”. Note
also that the region is specified for station 77+50. This is only necessary when the region is greater than
one. Also note that these shapes have been defined as Dependent shapes.

In this instance, 5 shapes are created for the left lane of SR 185. The shapes through the superelevation
transition into the curve are shown below. The first shape would consist of a constant -1.6% slope from

station 53+00 to station 60+74.98. The second shape would be a transition shape from -1.6% at station
60+74.98 to -8.0% at station 62+38.98.

Design Speed = 55 mph Lr=G*eq*W
Degree of Curve = 6° =213 *0.08 * 12
Ls =205’ =204.48'

Llt=G*enc*W
=213*0.016 * 12
=40.896'

75 Sta. 60+33.98
sC Sfa- 62+38.95

Lt=41.0'

Lr=205'

If you wish to override the superelevation values calculated by the GEOPAK Automated Superelevation
procedure, simply edit the ASCII file to include the desired filler line station / slope values.
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The next auto shape set defines the shapes for the right side of the roadway. Note that this shape set
has been defined as Independent shapes. The improper identification of shape cluster elements or the
improper classification of shapes as dependent or independent will result in incorrect proposed cross
sections.

auto shape set

shape cluster baseline = CLPS185
shape cluster profile = PS185P
shape cluster tie = 0.0000

independent shape
chain / offset

CLPS185 0.0000
CLPS185 12.0000
filler line station / slope
53+00.000000 -1.6000
59+92.981871 -1.6000
62+38.981871 8.0000 /* Spiral PS18512B, Curve PS18512 */
71+12.796686 8.0000 /* Curve PS18512, Spiral PS18512A */
74+51.270000 R 2 -1.6000
77+50.000000 R 2 -1.6000

The next grouping of lines represents the plot parameters for the shapes and associated text.

Plot Parameters
Dependent Shape
lvname = GK Shapes
co = 40
lc = BylLevel
wt = ByLevel
Dependent Text
lvname = GK Shapes
co 40
Independent Shape
lvname = GK Shapes

co = 87
lc = ByLevel
wt = ByLevel

Independent Text
lvname = GK Shapes
co = 87

The different parameters specified for dependent and independent shapes will be used by the software
for the complex shape elements as well as the area fill. Parameters which can be specified include level,
weight, line code, and color. Text parameters also include level, weight, line code, and color. Note that
font, justification and text size are not user-definable as they are determined by GEOPAK. The text
parameters are for the slope labels at each end of the shape.

NOTE: By default, the color for the text is set to the same value as the shape in the Autoshape input file.
If you have your MicroStation View Attributes set with “Fill” toggled on, the text will not be visible since
it is the same color as the shape. Changing the text color to something other than the shape color will
allow the text to be seen.

Chapter 4 — Superelevation Page 4-25



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

The last line of the ASCII Autoshape file dictates to the software the name of the MicroStation design file
where the shapes are to be drawn. This graphical file will serve as input when generating proposed cross
sections. Note: It is necessary to designate the path for the design file (either by a full path or a relative
path) if the file is not located in the Working Directory.

Write shapes into dgn = C:\GPKclass\DAR\12345\roadway\basemaps\12345KS001.dgn

Shapes are typically drawn in a separate design file containing only the shape elements. The shapes for
each alignment of your project are typically drawn in the same design file. This file must be created
before running the Autoshape input file. See the ODOT CADD Engineering Standards Manual for
information on standard design file names. Use the ODOT application ODOT_Files.exe to create design
files using file names according to ODOT Standards.

4.9.5 Autoshaping and Shifts

Autoshape sets cannot cross over a shift. Each Autoshape set represents a continuous pavement surface
offset from a PGL. A shift on the PGL within an Autoshape set will cause the road surface to move with
the shift, creating an abnormal pavement surface shape. The cross-hatched area in the figure below is
an example of a shift area.

10 /I/
1
\PIOO
20’
/—PGL
12 tane 12’ tane
3 K
12’ Lane i2° Lane
k
i2° Lane

For proposed cross section processing, two options are available to define the pavement cross slope in a
shift area:

e If no shape is present, the additional widening can be automatically drawn at the same cross slope
as the adjacent pavement lane by use of ODOT'’s pavement criteria. Criteria will be discussed in

Chapter 5.

e Or, ashape can be generated using the Shape Maker tool (see Section 4.12)
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4.10 Design Exceptions

Two COGO commands are supported which enable the user to force particular superelevation
parameters to a specified curve or spiral. These commands are typically used for special design
situations where a curve or spiral requires a specific rate of superelevation: (1) Where a curve or spiral
requires a specific rate of superelevation different from that normally calculated from the design speed
and alignment geometry, or (2) a design speed different than the project design speed is to be used to
compute the superelevation.

Store Rate of Superelevation

Formats: A) S CUR name S rate_of_super
B) S SPI name S rate_of_super

These key-in commands store a rate of superelevation with the specified curve or spiral. This command
is typically used for special design situations where a curve or spiral requires a specific rate of
superelevation different from the rate of superelevation normally calculated from the design speed. The
curve or spiral name must be defined in the alignment chain and the rate_of_super is expressed in
decimal values. If a Print Chain, Print Curve or Print Spiral command is issued subsequent to the store
rate of superelevation command, an additional line is added within the display to include the revised
rate of superelevation.

Examples:
S CUR PS18501 S 0.06
S SPI PS18501A S 0.05

To remove the specific rate of superelevation stored with a particular curve or spiral, store a
rate_of super=0.

Store Design Speed Command

Formats: A) S CUR name V design_speed
B) S SPI name V design_speed

These key-in commands store a design speed with the specified curve or spiral. This command typically
is applied to design circumstances where the design speed for a curve or spiral deviates from the
specified design speed. There must be a corresponding design speed within the active superelevation
table on each application of this command.

Examples:
S CUR PS18501 V 50
S SPI PS18501B V 40

To remove the design speed stored with a particular curve or spiral, store a design speed of 0.
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The COGO e and V values can also be assigned or modified using the COGO Navigator as shown below.

[ M Navigator(185) = |
Select Tools
NXBidd B

Elemert :

| Feature | Description | Select | P.C. Station | P.T. Station | P.I. Station | Tangent | Length | Radius | Detta | Degree of Curve & v |
PS18503 62+3898  71+1280  67+09.16  470.1827 8738148 9549297  52°25'440.. 6 0000 |
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4.11 Processing the Autoshape Input File

Previously generated superelevation Autoshape input files are processed using the GEOPAK Autoshape
Builder dialog box.

Superelevation Shape Manager Tools 3]

Autoshape Input File: [\CLPS185_Superelevation.inp } Q

[] Display Only
Superelevation Shape Level Symbology
[[] Ovenide Input File Level Symbology

[ Draw Superelevation Shapes ]

Use the Select Autoshape Input File button to browse the directory structure to select the desired
superelevation shape input file, or manually type in the name of the file.

Toggle on the Override Input File Level Symbology option to gain access to the two symbology settings
for Dependent Shapes and Independent Shapes. Double click on the Symbology box to set new values
for the level symbology of the shapes.

Select the Draw Superelevation Shapes button to initiate drawing the shapes. The shapes are drawn in
the design file specified within the input file. The Pavement Shapes are drawn into the MicroStation
design file specified in the input file. If Display Only is checked, the shapes are displayed but not written
to the design file.
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4.12 Shape Maker

The Shape Maker tool permits graphical and interactive creation of superelevation shapes. Interactive
shape creation is typically required only for those areas where the longitudinal edges of the shapes have
not been stored as GEOPAK chains or offset chains. The right-turn bay shown below is an example of a
shape that is typically created from the Shape Maker dialog. One side of this shape is a curve element
creating the right-turn lane. Since the taper element is not concentric to the baseline and since a
GEOPAK chain was never created for this transition geometry, Autoshape is unable to create the shape.

The Shape Maker dialog is invoked by selecting the Shape Maker icon from the Superelevation Shape
Manager Tools palette shown below, or by selecting Superelevation Shapes from the GEOPAK Project
Manager dialog.

The Superelevation Shape Maker dialog is shown on the following page.

Page 4-30 Chapter 4 — Superelevation



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

(24 Superelevation Shape Maker E]i @
[E:i Q Tolerance: 161?000_0_]
Shape Parameters :
Bseine: | Sobct> v Class: [ Dependent |
Profile: [ngled> v | Transition ID: | 0
[ Tie [ 0.000000 Symbology: |

|
[ |dentify Shape | Slope Label: " 2.3

Filler Lines 8
Method: By DP  v|

[] Transition Slope: | |__op |

|Manual v

The dialog is divided into three groups:

1) Shape Parameters
2) Filler Lines
3) Complete Shape

Before creating shapes, certain data must be provided in the Shape Parameters group box. The
Baseline, Profile, Tie/PGL Chain, Class, Transition ID and Symbology must be defined.

Once the parameters are set, Filler Lines must be defined for each shape. Filler lines must be drawn at
superelevation transition break locations and are created by one of three methods listed on the Filler
Lines group box.

The shape can be created by either one of three methods:

e Automatic
e Semi-automatic
e Manual

The shape creation method is defined at the bottom of the dialog box. The Draw button becomes
available once the minimum number of required filler lines has been defined. Press the Draw button to
create the shape.
The various parameters of the Superelevation Shape Maker dialog are described on the following pages.
Baseline
Select the COGO chain defining the horizontal geometry for which superelevation transitions are

to be calculated.

Profile
Select the COGO profile that will be used for the shape cluster.
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Tie

If the horizontal distance between the Profile location (PGL) and the Baseline Chain is a constant
value, key in the value in the Offset field. In the example below, the PGL is at the centerline so
type in an offset of 0.

PGL Chain

If the horizontal distance between the Profile location (PGL) and the Baseline Chain is a varying

distance, then a chain must be defined in COGO designating the PGL location. In this case, select
the name of the chain to be used in the PGL Chain field. An example of where this option would
be used is a divided facility where the PGL follows the inside edge of pavement and the median

width is transitioning. If the median width is constant, use the Tie option.

Class
The Class option is used to set the shape as either Dependent or Independent.

Transition ID
The software can compute either linear or parabolic transitions. ODOT uses linear transitions.
For linear transitions, set the Transition ID = 0.

Symbology
To review the current level symbology settings for the shape, float the cursor over the
Symbology item as shown below. Double-click the Symbology item to set the values.

Set Feature

Symbology

| Bylevl |
; (0) ByLeveiv |

Weight: [ (0) ByLeve v |

I

[ OK [Cancel ]

Slope Label
To set the desired symbology for the slope labels which are placed at the filler line locations of
the shape, double click on the Slope Label graphic to change the settings.

Identify Shape
To use the parameters of a previously placed shape, take the following steps:

e C(Click Identify Shape.
e Identify and accept a previously defined shape with a data point.

The Baseline, Profile, PGL Chain, Trans ID, and Tie parameters associated with the shape are
displayed on the Superelevation Shape Maker dialog and become active parameters.
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Filler Line Group Box

The Filler Line group box is used to define superelevation transition locations. At least one filler
line must be defined for a non-transition shape. Transition shapes require two filler lines. The
fields in the group box are detailed below.

Transition

A non-transition shape represents a pavement area of constant slope. By contrast, the transition
shape represents a change in the roadway pavement cross slope from one end of the shape to
the other end. When the toggle is turned off, a non-transitional shape is drawn. When toggled
on, a transitional shape is drawn.

Slope

Cross slope of the shape in percent format. The behavior of the Slope key-in field varies
according to the setting of the Transition toggle. If the Transition toggle is turned on, the Slope
key-in field will clear after each filler line creation. The Slope field will not clear the keyed in
value when the Transition toggle is turned off.

Method
Three methods are supported for identifying filler lines. Two different methods may be used for
the same shape.

» By DP |
By Line *\ DP
By Station |

To create a Filler Line By DP:

Activate the Transition toggle (if desired) and enter the Slope
Click DP

Select a Data Point for one end point of the filler line

Select a Data Point for the other end point of the filler line

O O O O

To create a Filler Line By Line

o Activate the Transition toggle (if desired) and enter the Slope

o Press the ID Line button, then select and accept a line representing the filler line. The
length of the line once selected will visually appear exaggerated in both directions
although the actual selected element in the active or reference MicroStation file is not
modified.
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To create a Filler Line By Station:

o Key in the Station value into the key-in field. The Station is applied to the GEOPAK chain
listed in the Baseline field in the Parameters group box. In lieu of typing, the Station
may be defined graphically by pressing the DP button and identifying a point on the
screen. The point is projected back onto the chain and the computed station is displayed
in the Station field.

o Activate the Transition toggle (if desired) and enter the Slope.

o Press the Create button. The software draws a line, extending 500 feet in either
direction, radial to the Baseline chain at the specified station.

Note that a region can be optionally specified. Regions denote the presence of station
equation(s) and are necessary only when the station value is not unique in the chain and the
station is located in a region other than region one. For example, 11+00 r 3 specifies station
11+00 in region 3.

Create
Action button which creates the specified filler line.

Delete

Pressing this button causes the most recently defined filler line to be visually removed and
eliminated from further consideration. If two filler lines were defined, pressing the Delete push
button twice eliminates both filler line definitions. Note this button appears only after a filler
line is identified.

Complete Shape
The bottom line of the Superelevation Shape Maker dialog controls the actual creation of the shape.
Three methods are available to compose the shape:

|_ b onua

Semi-Automatic I'

No one method will be used exclusively. Each method is suitable to specific design circumstances. In
order to promote the efficient creation of shapes and in order to ensure the integrity of the data serving
as input to the proposed cross section generation software, several general rules are listed on the
following page.

e Do not specify a series of MicroStation elements that can form more than a single closed path
when using the Manual method. If the Automatic method is used, the software will find the
smallest closed shape if there is more than one choice. The Semi-Automatic method will prompt
for the correct path allowing the user to determine the shape.

e Be sure that no cross section will cut across more than a single Dependent shape belonging to
the same shape cluster.
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e Be careful to properly distinguish between longitudinal edges and filler lines. Filler lines have
specific slopes stored as attribute data. Therefore, improper identification of longitudinal edges
and filler lines will result in incorrect proposed sections. When using the Automatic and Semi-
Automatic methods, be sure to define all filler lines before selecting the Draw button.

e The PGL associated with a shape cluster should not be interior to Dependent shapes. The shapes
should be constructed such that the PGL is coincident with the edge of the Dependent shapes or
lie exterior to the Dependent shapes.

e Care should be taken to properly specify Baseline, Profile, and either the Tie or PGL Chain fields
in the Parameters group box. Shapes with incorrect parameters will result in incorrect proposed
cross sections.

Manual Mode

The Manual mode applies to design situations where longitudinal elements forming the sides of shapes
can overlap and intersect. With this method, it is not mandatory that every longitudinal element
connect with every other longitudinal element at end points. The Shape Maker algorithm will
compensate for such element discontinuities and draw the correct shape.

Semi Automatic Mode

In some cases where the Automatic mode is not the best option, the Semi-Automatic method may be
used. In this case, the user selects the first element to belong to the shape, rather than a data point
inside the shape as with the Automatic method.

Automatic Mode

Automatic mode is the easiest way to create shapes with the Superelevation Shape Maker dialog. The
Automatic mode is, however, not applicable to all circumstances. For example, areas where there are
numerous lines which could form longitudinal elements may be more efficiently done with the Semi-
Automatic mode where the user can distinguish the correct elements defining the shape.
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Creating the Shape
The following example illustrates a complete sequence of operations necessary to create a shape with

the Automatic mode.

1. To create a shape for the entire right-turn lane, it will be necessary to define the longitudinal
edges of the shape. Place the graphics as shown below to form the longitudinal elements of the
shape to be made.

\\

6f

—————
_________

Place this element for use with the
Superelevation Shape Maker foal.

2. Adjust the parameters on the Shape Parameters group box as shown below. Set the shape Class
to Independent.

Shape Parameters

Baseline: [CLPS185  w Class:
Profile: [PS185P | TranstioniD: [0 |

| Tie /| 0.000000 | Symbology: i_
[ Identify Shape | Slope Label: } ©.3

Set the Level to GK_Shapes for the shape Symbology and the Slope Label.

3. Set the Filler Line settings as shown below. In this example, the filler line will be created at a
specific station and will be a superelevation transition line. Hence the Job No. and Station values
must be keyed in. Press the Create push button to draw the filler line. Once the Create button
has been pressed, the filler line will be drawn at the specified station.

Filler Lines
Method: | By Station | [64+30.00 | «»

Slope: | 8.0 ||_Create %
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4. The second filler line will also be created at a specific station and it also will be the other end of
the superelevation transition. Set the Filler Line settings as shown below. Once the Filler Lines
group box settings are satisfactory, press the Create button. Once the Create button has been
pressed, the filler line will be drawn at the specified station.

Filler Lines
Method: | By Station (v | [65+35.00 | «»
[¥] Transition Slope: | 3.0 Create | [ Delete

5. Set the option mode to Automatic in the bottom line of the dialog. With the filler lines in place,
press the Draw button in the lower right-hand corner of the Superelevation Shape Maker dialog.

Automatic v Radius: | 5.00000( l

6. The useris prompted to place a data point INSIDE the shape to be created. The software will
then seek out the smallest shape which includes the data point. As the software is searching for
the correct path, it will draw a circle with the radius value shown in the dialog above at each
vertex of the shape. These will be automatically removed when the shape is completed.

M Superelevation Shape Maker

Job Number: Q Tolerance:

Shape Parameters

Baseline: [CLPS185 (v Class:
Profie: [PS185P | Transtion!D: [0 |

[Tie "HO-DOOODO ‘ S "'gy:j
( Identify Shape ] Slope Label: | 23

Filler Lines
Method: [ By Station ~| [65-35.00 | «»

Transition Slope:

Radius: | .000000 |

¥

[ Automatic

The completed shape shown above is for the transition portion of the right-turn only lane. All the shapes
for the turn lane will be placed in Exercise 4.
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4.13 Shape Analyst

The Shape Analyst tool is used to display slope and elevation information on any point within a GEOPAK
superelevation shape. The information is displayed within the GEOPAK Shape Analyst dialog and can
also be written to the MicroStation design file.

The dialog is accessed by selecting the Shape Analyst icon from the Superelevation Shape Manager
Tools palette as shown below.

preieval e Mana

A G I >

1) Shape Analyst E]: @

!

EE |Q [ Display Only Cross Section
Elevation Information
Chain: | <Select> v/ PGLBlevation: | |
Profle: [ | PGL Slope : | \
Station ] Cross Slope :
Offset D_DDISD_DD—\ Longitudinal Slope : —]

Elevation : Flow Slope :

[] Edrapolate Fixed Slope : | 0,000000 | %
[ BySta/Offset | | DP | [ Oyamic |

|
|

Before using the Shape Analyst, it is advisable to check the user preferences. To access the User
Preferences dialog, select User > Preferences from the upper left corner of the GEOPAK Shape Analyst
dialog. These preferences are used to control which information will be drawn into the MicroStation
design file, and how it is displayed. The preferences can also be used to toggle on/off the ability to store
3D COGO points in the GPK file. The GEOPAK on-line help provides a complete description of the Shape
Analyst User Preferences dialog.

While most of the GEOPAK Shape Analyst dialog is display information, some user input is required as
detailed below.

Job
Specify the Job number for the COGO database where the chains and profiles are stored for the shapes.

Display Only

When active, a flow arrow and elevation text are displayed on screen but not written to the file. When
inactive, all text and graphics are placed in the file.
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Cross Section
When the toggle is not activated and a data point is issued within a shape, the elevation of the data
point and a flow arrow are displayed as shown below.

« Shape Analyst

User

Job: Q Display Only [[] Cross Section

Elevation Information

%92.44

Chain : PGL Elevation : | 992.54 5 4
Profile - PGL Slope :
Station : Cross Slope :
Offset : Longitudinal Slope :
Elevation : | 992.44 Flow Slope :

[] Bdrapolate Fixed Slope :
| By Sta/Offset N ( DP

When the toggle is activated, a line is placed through the data point, perpendicular to the shape cluster
baseline. In addition to the elevation and flow arrow placed at the data point, elevations and cross
slopes are displayed where the cross section line intersects any superelevation shape.

User

Job: Q Display Only Cross Section

Elevation Information

Chain : PGL Blevation : @]

Profile : PGL Slope :

Station : Cross Slope :

Offset : Longitudinal Slope :

Elevation : Flow Slope :
[] Extrapolate Fixed Slope :

[ BySta/OﬁsdIy\%l [ DP ] [ Dy;'aamicJ

Several fields are required in order to compute the shape information and are detailed below.

Chain
Shape cluster baseline used to create the shape. The chain is selected from the list of all chains
stored in the current coordinate geometry database.

Profile

Shape cluster profile. This is a display only field, populated by GEOPAK when the data point is
defined and the intersecting shapes are determined.
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Station / Offset

When the DP or Dynamic option is selected, GEOPAK automatically populates these fields by
projecting the data point onto the specified chain, and calculating the station and corresponding
offset.

When the By Sta/Offset option is selected, the station and the offset values in the key-in fields
are projected back onto the shape cluster baseline. The station and offset fields must be
manually entered.

Three options are supported to define the desired point as detailed below. The buttons are located at
the bottom of the dialog.

By Sta/Offset

The Station and Offset values shown in the key-in fields are projected back to the shape cluster
baseline and the elevation of the projected point is displayed. If the user keys in an Offset value
that is outside the limits of the shape, GEOPAK will extend the cross slope of the nearest shape
to calculate the elevation.

DP

Select the DP button and then issue a data point in the design file. The data point is projected to
the baseline Chain to compute the Station, Offset, and associated output information. After the
DP button is pressed, numerous data points can be entered without pressing the DP button
again. Each corresponding Station and Offset is displayed along with the associated output
information. If the data point is outside the limits of the shape, GEOPAK will extend the cross
slope of the nearest shape to calculate the elevation.

Dynamic

This button activates the dynamic mode. As the cursor is moved across the design file, any
momentary pause places the elevation and flow arrow in the MicroStation file and computes
and displays the analysis information. If the cursor is outside the limits of the shape, GEOPAK
will extend the cross slope of the nearest shape to calculate the elevation.

The right side of the Elevation Information section of the dialog contains the output information. This
information is display only and cannot be written to an output file. A brief description of these display
fields follows below:

Elevation
The elevation at the data point, dynamic point, or by Sta/Offset point location.

PGL Elevation
The elevation of the point, projected onto the PGL.

PGL Slope
The slope of the PGL at the projected point.
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Cross Slope
Slope from PGL to the data point. This is along the projection from the PGL to the data point.
When the data point is outside the shape, this field is blank.

Longitudinal Slope

The longitudinal slope at the data point, not the PGL. In areas of non-transition, this is identical
to the PGL slope. However, in transition areas, the transition affects the slope, therefore it is not
identical to the PGL slope. When the data point is outside the shape, this field is blank.

Flow Slope

Vector sum of the Cross Slope and Longitudinal Slope, indicating the actual slope at the point.
This is useful as a water flow indicator. When the data point is outside the shape, this field is
blank.
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4.14 Shape Profiler

The Shape Profiler tool provides elevations incrementally along the superelevation shapes, or the shape
slope can be projected to provide elevations along a user specified MicroStation element. Select Shape
Profiler from the Superelevation Shape Manager Tools palette to access the GEOPAK Shape Profiler
dialog shown below.

Chain: [CLPS185 v | [ Identify Shape ]

From Station : [35:80.72 | «»
To Station : FB—D:H_@_Rf__] @
| Even v| 25 |
Elevation Along: (m

[] Continuous Edrapolation ] Complex Chain

[ Identfy Element |

Before using the Shape Profiler, it is advisable to check the user preferences. To access the User
Preferences dialog, select User > Preferences from the upper left corner of the GEOPAK Shape Profiler
dialog. These preferences are used to control which information will be drawn into the MicroStation
design file, and how it is displayed. The preferences can also be used to toggle on/off the ability to store
3D COGO points in the GPK file. The GEOPAK on-line help provides a complete description of the shape
User Preferences dialog.

The fields at the top of the Shape Profiler dialog are detailed below.
Job
Specify the Job number for the COGO database where the chains and profiles are stored for the
shapes.
Display Only
When active, a flow arrow and elevation text are displayed on screen but not written to the file.

When inactive, all text and graphics are placed in the file.

Graphic Grade
Currently the only option supported. The elevations are drawn graphically in the design file.

The next group of fields relates to the superelevation shape. The fields are detailed below.

Chain

Page 4-42 Chapter 4 — Superelevation



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

Shape cluster baseline used to create the shape. The chain is selected from the list of all chains
stored in the current coordinate geometry database.

Identify Shape
Press the button, then select and accept the shape to be used for the grade computations.

From/To Station

After the shape has been selected, GEOPAK populates the From and To Station fields with the
stations of the filler lines or ends of the shape. If the graphic grade is not needed for the entire
shape, the DP buttons may be used to define the desired station range. Press the DP button,
and then identify a data point. The station is automatically adjusted to reflect the data point.
Users may also key in the desired stations.

Three options are supported to define the distance between the graphic grade points. They are detailed
below.

Even

The Even option is used to compute Graphic Grade points at the increment keyed in by the user
at every station that is evenly divisible by this value. Note: If the From Station is not evenly
divisible by the keyed in value, the first Graphic Grade point will be the first even station
divisible by the keyed in value greater than the From Station value.

Increment

The Increment option operates identically to the Even option with the exception that the
Graphic Grade points are computed incrementally along the chain starting from the From
Station.

Intersect

The Intersect option is used to create Graphic Grade points at every location where a user
selected MicroStation element intersects the edges of the pavement shapes. When Intersect is
selected, the Elevation Along option (described below) can only be toggled to Element.
Elevation Along

The Elevation Along option has two options: Shape or Element. Each option is described below.

Elevation Along Shape

Press the Identify Element button at the bottom of the dialog. Once the Shape has been
identified, the elevations and flow arrows are drawn along each longitudinal edge of the shape
at the specified interval from the filler lines as shown in the example below.
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7S Sta. 60+33.98

«. Shape Profiler E]
User
Job: Q [ Display Only

Graphic Grade v

From Station :
To Station : £
Elevation Along:
[] Draw 0% Slope

Chain : [CLPS185 w] [_Identfy Shape ]
“»

o &
~ S
.« i
< Cﬂ &
_ e G

Elevation Along Element

October, 2012

¢ sta. 52+38.98

Press the Identify Element button at the bottom of the dialog. Then select and accept any
MicroStation Element, i.e., ling, line string, curve, curve string, or complex chain. GEOPAK
calculates the elevations along the selected element. One sample is shown below. The identified
element can be within, or outside the limits of the selected shape. Any elevations outside the
shape are calculated by projecting from the edge of the shape at the superelevation slope.

7S Sta. 60+33.98

= Shape Profiler E] @
AL il
Job: Q [] Display Oriy

Con: (7585 ) (e )

From Station : “r

To Station : “»
F—
Blevation Along:

¢ sta. £2+38.98

Another option within the Elevation Along Element option is Continuous Extrapolation. Activate the
Continuous Extrapolation option, and then press Identify Element. Once first the element is selected
and accepted (the edge of pavement in the example below), a supplemental dialog is displayed, as

shown below.
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The general workflow is as follows:
e From the main dialog, toggle on Continuous Extrapolation.

Click Identify Element and ID an element along the edge of the shape where elevations at the
requested interval are desired

e At this point the Extrapolate To Next Element dialog pops up.

Extrapolate T... g

M Shape Profiler

User
- Non-Transitional Extrapolation  +
Job: Q (] Display Only 3 E
: Fied Slope:
Graphic Grade
| Radial To Baseline v/

Chain: [CLPS185 |~ ||_Identfy Shape |

From Stton : [53-0000 | &+
To Station: [60+74.98 | «»

ID Next Element |[] Complex Chain

B\

| Even v|[25 |
S
Continuous Extrapolation "] Complex Chain
n A A
» o <" o K

There are two modes, Non-Transitional Extrapolation and Transitional Extrapolation. Setting the option
to either Transitional or Non-transitional extrapolation determines the fields in the rest of the dialog as

shown on the following page.

Chapter 4 — Superelevation Page 4-45



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

«. Extrapolate T... E] «. Extrapolate T... [ZI

; Non-Transitional Extrapolation vE ; Transitional Extrapolation vE

Fixed Slope: From Slope:
IRadiaI To Baseline vl To Slope:
[t Bt J 5 oo (1 e St ) ol

In the Transitional Extrapolation, the From Slope and To Slope must be specified in the input fields. The
location where each slope is to be applied is defined graphically via the DP buttons. Then press the ID
Next Element button and identify the element to which the slope is projected. If the Complex Chain
toggle is active, the user may select a string of elements. If the toggle is not active, the user may select
only a single element.

Three options, Radial to Baseline, Radial from Element, Radial to Element, are presented to continue
extrapolation to the next element at the specified slope. If you want to continue extrapolating
elevations to another element, first key in the Fixed Slope. Next select one of the three options
controlling how the elevations are extrapolated. Finally pick the ID Next Element button and select the
desired element. An example is shown below.

s Shape Profiler

P Extrapolate T... ]:l

User

- Q ] Display Only '

Fuea Sope

Chain - W‘ W’m [ Radial To Baseline VI

From Station : “» ID Next Element |[] Complex Chain

To Station : “»
[Even v|[25 |
Elevation Along:

Continuous Exrapolation  [] Complex Chain

Identify Element

[ Non-Transitional Extrapolation vl

P & K

o 3 = Koo g

P ed Qv «” S0 >
Q - Q- %o %- l\ »

56
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4.15 Shape Editor

The Shape Editor tool enables the user to dynamically change parameters of a previously created shape.
This includes changing the station limits which dynamically moves and updates the selected shape and
the shape adjacent to the one being edited. The user also has the option to change the cross slope if
desired. When the Shape Editor tool is selected, the dialog shown below is opened.

 T———
and addead >
Shape Editor

To

Station: | «» Station: | |
% Slope: [o4oooooc]| Match Shape | % Slope: | 0.00000( |[ Match Shape

Apply

Job
Specify the Job number for the COGO database where the chains and profiles are stored for the shapes.

Tolerance
The Tolerance field is used to specify the acceptable gap size, in Master Units, between elements
forming the shapes.

Identify Shape
Press the Identify Shape button then select and accept a previously drawn superelevation shape. Once
accepted, GEOPAK populates the From and To group boxes with the data of the selected shape.

From/To

To modify the Station, you can simply key-in the new station value, use the DP button to graphically
identify the station, or use the Dynamic button to graphically select the station. The DP and Dynamic
options will both project the selected data point back to the baseline to determine the station. The
Dynamic button differs in that it will show a dashed line from the cursor to the base line and also
dynamically change the station in the dialog as you move the cursor.

% Slope

The cross slope of a shape can be edited by use of the % Slope option. Users can key-in the desired
slope, in percent format, or use the Match Shape button to set the shape slope to match an adjacent
shape.

Apply
After editing the dialog fields to the desired parameters, pressing the Apply button will edit the shapes.
The adjacent shapes are also changed to reflect changes in the Station or the % Slope as necessary.
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4.16 Shape Selector

The Shape Selector tool is used to highlight or select shapes based on a wide range of user queries.

i E Q Process: |View |1 »|

Fitter: | Baseline v| [= ] [<Select> (v

[ Hite | [ Select |

Job
Specify the Job number for the COGO database where the chains and profiles are stored for the shapes.

Process

Two options are supported for Process: View or Fence. If View is selected, all shapes in the current view
that match the Filter option are highlighted or selected. If Fence is selected, a MicroStation fence must
be placed prior to pressing the Hilite or Select button.

Filter
A variety of filters are supported, as shown at right. The filters are used to : “"'

L
determine which shapes are to be hilighted or selected. Depending on the PGL Chain
selected Filter option, the following operands are available: = (Class

Transttion 1D
Transtion T
> Greater than T:':n s
Less than From Slope
>= Greater than or equal to [T)‘;t%;e
<= Less than or equal to Delt: 5|2Z:/L
= Equal Al
I= No equal

After selecting the Filter, the field to the far right will change to reflect options appropriate for the
selected filter option.

Hilite

When the Hilite button is pressed, all shapes fulfilling the query are highlighted in the MicroStation
highlight color.

Select
When the Select button is pressed, the shapes are added to a MicroStation selection set.
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4.17 Shape Properties

The Shape Properties tool provides information on any GEOPAK superelevation shape. In addition, this
shape information can be modified for individual shapes or selections of shapes. When the Shape
Properties tool is selected, the dialog below opens.

1) Shape Properties Q O @
‘ * Shape Parameters
‘ Q @ | «le []Baseline: | <Select> |
Shape Properﬁesl [ Profile: @
[1PGLChan: [<Sobct> |
[] Transttion 1D: L:_]
D% [ooom |
OlCes:  [Doponded ]
O Fom Sope: [C000000 |

[ ToSlope: | 0.000C |

Lion

7 AN

[ D ][ Set |[ SetEntire Selection |

Job
Specify the Job number for the COGO database where the chains and profiles are stored for the
shapes.

The Shape Parameters group box contains numerous shape options. To use an option, activate the
toggle to the left of the parameter. If the Set option is used, the value must be entered prior to pressing
the Set button. If the ID feature is chosen, the fields are populated automatically when a shape is
selected.

Baseline
Shape cluster baseline used to create the shape.

Profile
Shape cluster profile used to create the shape.

PGL Chain
PGL Chain used to create the shape. If no PGL chain was specified when the shape was created,
this option will read “None”.

Transition ID
For ODOT roadway design, set this option to O for a linear transition.

Tie
The offset distance from the PGL baseline to the shape.
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Class
Class used to create the shape, either Dependent or Independent

From Slope
The cross slope (in percent) at the lowest station value of the shape.

To Slope
The cross slope (in percent) at the highest station value of the shape.

Three action buttons are supported at the bottom of the dialog and are described below.

ID

To populate the Shape Properties dialog with the attributes of a particular shape, press the ID
button, and then select and accept a GEOPAK superelevation shape. GEOPAK populates every
field where a toggle is activated.

Set

To set the parameters for a particular GEOPAK superelevation shape, activate the desired
parameters and populate the associated fields with the desired values. Then press the Set
button, select and accept the superelevation shape to be changed.

Set Entire Selection

If multiple shapes need to be changed, activate the desired parameters and values, define a
MicroStation selection set to include the shapes to be changed, then press the Set Entire
Selection button. Note that the selection set and populating the dialog can be done in either
order as long as both steps are complete before pressing the Set Entire Selection button.

TIP: You can use the GEOPAK Shape Selector tool (see Section 4.16) to select the shapes that you wish
to edit using the Shape Properties dialog. For example, let’s assume a group of shapes were created
using a Profile named PS185P. A design change causes you to create a new profile named A1PS185P.
Using the Shape Selector, you could select all of the shapes created with Profile = PS185P. Using the
Shape Properties tool, you can toggle on the Profile option and set its value to A1PS185P. Press the Set
Entire Selection button to change the selected shapes to use the new profile.
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4.18 Shape to DTM Surface

The Shape to DTM tool is reads GEOPAK superelevation shapes and creates a DAT file suitable for use in
the Build Triangles tool in the DTM tool frame.

W1} Shape to DTM Surface [= (51 |[X]
S— , ‘ lobi [lE | Q

cloveion Shovs Basoct Tooks o Chan: [Soee> ] ¢
i% m@@‘@%g@ meStation:[—]@»
‘Shape to DTM To Station: 7| @
[ Increment | [ 1.000000 |
Plot Elevation Text: | 12.34

Create DTM Data File

Data File: | Q
Mode: | Create VT Decimal: |2 bl

| J

Job
Specify the Job number for the COGO database where the chains and profiles for the shapes are stored.

Chain
Chain associated with the superelevation shape, i.e., the shape cluster baseline defined when the shape
was created.

From Station
Lower stationing to be used as the limits of the DAT file. Enter the station value or click DP and
graphically select.

To Station
Upper stationing to be used as the limits of the DAT file. Enter the station value or click DP and
graphically select.

Increment / Even

The interval of points to be used for the data file. When Increment is chosen, the value is added to the
From Station iteratively until the To Station is reached. When Even is chosen, the points are taken at
even values within the station range. For example, if the To Station is 10+10 and the value is 25,
Increment values are 10+10, 10+35, 10+60, etc., while Even values would be 10+25, 10+50, 10+75, etc.

Plot Text Elevation
When turned on, text is placed at each point to be included within the data file. Double click the text box

to set the symbology for the text.

Data File
Name of the data file to be created or appended.
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Mode
The file can be created or a previously created file can be used, in which case, the data created in this
procedure is appended to the original data.

Decimal
Number of decimal places to be used when creating the Data file.

Apply
Commence processing.
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4.19 Working Alignment Definition: Shapes

The Shapes category of the Working Alignment contains two options to specify the shapes, as described
below.

(4 Working Alignment Definition: SR185 E] 7

Plan View | By Search Criteria |
Pattem Design File: | 5\12345K5001.dan | Q

Profile View
Location

Cross Section View
Existing Ground
Proposed Finish Grade

DTM

=
Q

0oOoOoo00

|
|8 [ Resst
|

By Search Criteria
When using the By Search Criteria option, the user specifies the element symbology of the
desired shapes.

All In DGN
When the All In DGN option is selected, all shapes within the specified DGN file are used.
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4.20 Pavement Shapes and Intersection Areas

GEOPAK pavement shapes are an effective tool to define the pavement cross slopes and superelevation
transitions, however the radius return areas are not easily defined using shapes. GEOPAK Site can be
used to design the profiles for the radius returns and to complete the design of the intersection area.
The use of GEOPAK Site is beyond the scope of this training guide. A brief overview of the process is
provided below.

e Define the pavement shapes such that the through lanes of the main alignment carry through
the intersection area. Pavement shapes for turn lanes and for side roads are best stopped at the
radius returns, but experimentation with different stopping points for turn lanes and side roads
may yield desirable results depending on the intersection conditions.

e The GEOPAK Shape to DTM Surface tool can be used to export the shape information into a DAT
file that can be imported into GEOPAK Site.

e Import the DAT file into GEOPAK Site as a Roadway object. Add the following Elements to the
GEOPAK Site object:

o Add each Radius Return as a Boundary element.
o Add an Element for the side road centerline by using option to import a COGO Chain
and Profile into the Site Object.

e Use the Site Modeler Elements > Edit Profile tool to design the profiles for each radius return.

e Depending on the intersection conditions, it may be desirable to import a Break Line Element for
the edge of the traveled lane along the side road up to the intersection with the mainline shapes
and define a profile along these locations.

Some experimentation with GEOPAK Site is necessary to yield the best results. An example of the
contours generated by GEOPAK site for the S.R. 185 and Jameson Road intersection area is shown
below. In this example, defining the profile elevations along the radius returns was sufficient to produce
acceptable results.
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Exercise 4

Create a new design file for the superelevation shapes using the ODOT_Files application.
What is the name of the design file?
Which sub-directory is the file created in?
Using this section as a guide, generate the superelevation shapes for S.R. 185. Name the Autoshape

input file “SR185_Super.inp”. Use the following settings in the GEOPAK Automated Superelevation
dialog:

Job: 185

Design Speed: 55

Preference File: ODOT2006_Undivided
e Selection: 8.0% eMax 202-7E
Chain: CLPS185

Begin: 53+00

End: 77+50R 2

Facility: Undivided

L Selection: All cases

Profile: PS185P

For the Left and Right portions of the Automated Superelevation dialog, enter the lane configuration for
2-12’ lanes using a normal crown slope of -1.6%. Be sure to set one shape as Dependent, and the other
as Independent.

Using this section as a guide, generate the shapes for the right turn lane as described below using the
Shape Maker tool.

Shape Station Station Filler Line Filler Line Slope
Area From To Station Type (%)
1 63+50 64+30 64+30 Non- 8.0
Transition
2 64+30 65+35 (1) 64+30 (1) Transition (1) 8.0
(2) 65+35 (2) Transition ~ (2) 3.0
3 65+35 66+11.32 65+35 Non- 3.0
Transition

Update the Working Alignment Definition for S.R. 185 to include the shape information.
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Optional Exercise: Jameson Road Shapes

October, 2012

Set the active Working Alignment to Jameson Road. Using this section as a guide, create the
superelevation Autoshape input file for Jameson Road. Name the input file shape_jam.inp. Use the

following design parameters for Jameson Road:

Job:

Design Speed:
Preference File:
e Selection:
Chain:

Begin:

End:

Facility:

L Selection:
Profile:

185

25
ODOT2006_Undivided
4% eMax 202-9E
CLPSIAM

12450

15+85.30

Undivided

All cases

PJAMEP

For the Left and Right portions of the Automated Superelevation dialog, enter the lane configuration for
2-12’ lanes using a normal crown slope of -1.6%. Be sure to set one shape as Dependent, and the other

as Independent.

Using the Preference File ODOT2006_Undivided.sep with an e Selection value of 4% eMax 202-9E, no

superelevation is required for Jameson Road.

Use the Shape Maker tool to create the shapes for the taper areas at the beginning of proposed

Jameson Road as described below.

Shape Side Station Station

Area From To
1 Left 12+00 12+50
2 Right 12400 12+50

Shape Type

Dependent

Filler Line Type  Slope (%)

Non-Transition -1.6

Independent Non-Transition -1.6

Update the Working Alignment Definition for Jameson Road to include the shape information.
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The completed shapes for Jameson Road and S.R. 185 should appear similar to the shapes shown in the
example below (the colors may vary).
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5 Proposed Cross Sections

5.1 Overview

GEOPAK provides two methods for generating proposed cross sections as summarized below:

Corridor Modeling with Roadway Designer

Roadway Designer uses a template based approach to build a proposed surface. The processing and
editing is accomplished entirely in Roadway Designer and the completed cross sections are exported
from the design surface. Roadway Designer is advantageous for projects scoped to include a proposed
3D surface as part of the electronic deliverables. The use of Roadway Designer is not covered in this
training guide.

Cross Section Criteria Files

Criteria files can be used to draw the proposed roadway on the existing cross sections. Criteria files are
written using a simple programming language similar to Basic. Criteria files have the capability to
evaluate conditions using If-Then conditional expressions. Depending on the results of the conditions,
the software can draw different features.

Which option is used depends on the scope of the project. This training guide will cover the procedure
to generate cross sections processing Criteria files.

5.2 Criteria Files

A criteria file is a program, written in a simple programming language similar to Basic. Criteria files, and
the supporting documentation, are located in the following ODOT Standards folder:

1:\ODOTstd\V8istd\Geopak\Road\criteria

Each criteria file is used to draw an individual portion of the cross section. For example, the file PAVT . X
is used to draw the proposed pavement on the cross sections. Files for shoulders, curb, side slopes, etc...
are provided.

The ODOT Standard criteria files are provided as a convenience to ODOT’s internal and external
customers. It may be necessary for users of the criteria files to write or modify the criteria for their
specific project use. This training guide will not cover writing Criteria files. This guide will focus on the
procedure to process previously developed Criteria files.

The purpose of Criteria is not to draw all of the cross sections 100% correctly. There will always be cases

where the user will need to manually edit the cross section graphics to make modifications such as
changing the flow elevation of a ditch, or modifying a side slope to avoid interference with a utility
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location. Too often, criteria writers will spend time modifying criteria trying to cover all the cases, when
it would be more efficient to use criteria to draw 90% of the sections and graphically modify the other
10% to fit special cases.

The graphics drawn by the Criteria files are simple MicroStation elements. These elements can be
manually edited by the user as necessary. Graphical modifications must use only lines and line strings, as
arcs and curves are not recognized by the software for earthwork computations. Care must be taken to
connect any modified elements, as errors will result from gaps between elements. Modifications made
to the cross-sections will be reflected in the earthwork quantities.

5.3 Requirements for Processing Proposed Cross Sections

Before proposed cross sections can be processed, the following design considerations must be defined:
v" A COGO Chain representing the horizontal alignment.
v' A COGO Profile representing the proposed profile.

v Pattern lines representing the location of the cross sections must be established. (The Pattern
by Station option can be used in lieu of drawing pattern lines in the design file).

v Plan view graphics representing the proposed roadway.
v Existing ground cross sections.

v' Pavement Shapes. (An alternate “Shapeless” mode is also available and will be discussed in
greater detail in section 5.12-5.14).

v' Criteria files.

Each of these components of your proposed design is used to generate the proposed cross sections as
described in the following sections.
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5.4 Pavement Shapes

Pavement shapes are used to define the basic lane width and cross slopes for the proposed roadway.
When processing proposed cross sections, the first thing GEOPAK does is draw the top of proposed
pavement using the pavement shapes as a guide. The example below shows the top of the pavement,
drawn using two pavement shapes defining the left lane and right lane of the proposed pavement.

- 12.0° j: 12.0° -
Profite Grade
1,96 % .96 %

The COGO profile is used to establish the profile elevation for each cross section.

5.5 Plan View Graphics

Criteria files have the capability to use plan view graphics to locate proposed design features (i.e., edge
of pavement, shoulder, curb) by intersecting the design elements in the base map.

In the example below, two pavement shapes were drawn representing the pavement lanes to the
immediate left and right of the proposed centerline using the ODOT Standard criteria file PAVT . X. The
criteria found that the proposed edge of pavement line on the right side is outside the limits of the
pavement shapes. The additional pavement widening for a right turn lane was automatically drawn by
the criteria. The width of the turn lane is defined by intersecting the proposed edge of pavement line in
the plan view design file.

12.0° ¢ 12.0° 12.0"

Pavement Shape [ Pavement Shape 2 b Widening (No Shape) "

Edge of Pavft.

Edge of Pavt. Profile Grade da Dew e
=D 8.00 %
__________ / 8.00 % DO
S —— il —

e

————

Existing Ground -

Notice that the pavement in the example above is in a superelevated section. The criteria draws the
superelevation based on the cross slopes stored with the pavement shapes (see Chapter 4 Pavement
Shapes). The widening is assumed to maintain the same cross slope as the adjacent pavement shape,
therefore, if the design required a different pavement cross slope for the right turn lane, another
pavement shape would have been necessary.
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5.6 Variables

In order for ODOT'’s standard criteria files to be applicable to a wide variety of projects, variables are
used to define values that may change from project to project. The use of variables allows the criteria
files to be generic. There are two variable types that you will need to be aware of in order to process
standard criteria.

The first variable type is the Substitution String. These are variables that can be used to specify project
specific information rather than hard coding the values in the criteria itself. For example, one project
may have a pavement buildup consisting of four pavement layers. Another project may have only three
pavement layers. In order for the same pavement criteria file to successfully draw the correct number of
pavement layers for each of these projects, the criteria provides a variable for the user to define the
number of pavement layers to be drawn.

Another type of variable is the In DGN Variable. These variables allow the user to specify the element
symbology and the name of the design file containing the plan view graphics that the criteria will use to
draw a specific feature. For example, if the criteria needs to locate the existing edge of pavement, the
criteria developer can establish a DGN Variable for the existing edge of pavement. When processing the
criteria, the user must provide the values for the level, weight, color, and line code as well as the name
of the design file that contains the plan view graphics.

5.7 Inclusion Sequence

We previously stated that criteria files are written such that each individual file is responsible for
drawing only a specific component of the proposed cross section design. This allows the criteria files to
accommodate a wide variety of design scenarios. For example, a particular project may consist of the
following components:

v" Proposed Pavement

v" Shoulder

v" Side Slopes
When a criteria run is processed, the user will specify the individual criteria files that will be used to
draw each component. The order in which these components are specified is significant. Criteria files
must be included in the order that they will process from the centerline out. In other words, the

pavement criteria must precede the shoulder criteria which must precede the side slope criteria. Each
criteria file will start drawing where the previous criteria file ended.
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5.8 Left Side/Right Side Processing

Each side of a specific roadway may have different conditions. For example, the left side of our highway
may have the following design features:

v" Proposed Pavement
v' Type 2 Curb
v Side Slope

While the right side may have the following features:

v" Proposed Pavement
v' Type 2 Curb

v Sidewalk

v" Side Slope

GEOPAK allows for different conditions on each side of the roadway. During the setup of a criteria run,
criteria files must be independently defined for each side of the roadway.

When you specify the criteria files that are to be included for each side, you have the option to select
which side will be processed first. ODOT Standard criteria files have been configured to operate by
processing the left side first.

During processing, each cross section is processed individually. The criteria files specified for the left side
of each cross section are processed completely before processing on the right side begins. After the left
and right sides have been processed, the software moves on to the next cross section.

Since criteria processing occurs from the “inside out”, you might think that there will be separate criteria
files for the left side and the right side. For example, while processing the left side of the roadway, a
curb will be drawn from the right (inside) to left (outside). When processing the right side, the same
curb will need to be drawn from the left (inside) to right (outside). GEOPAK allows the same criteria file
to be used on the left and right sides by identifying the positive X direction as going away from the
center line and the negative X direction as going towards the center line. The Y direction is the same for
both sides, positive Y towards increasing elevation, negative Y towards decreasing elevations. The figure
below illustrates the convention:

side slope It side slope rt
Y i & r +Hy
+dx o X
-dy '\\ l -dy
\\
‘_ Pavement xs component
generated from shapes
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5.9 ODOT Standard Criteria Library

ODOT’s library of standard criteria files can be found in the following location:
i:\ODOTstd\V8istd\Geopak\Road\criteria

Each criteria file will have its own list of variables that the user must define according to the design
conditions for their project. Documentation for each criteria file is crucial in order for the user to
understand how each individual Criteria file works. This documentation can be found in the following
location:

i:\ODOTstd\V8istd\Geopak\Road\criteria\Doc
The ODOT Criteria library is provided as a courtesy to the consulting community. Requests from ODOT

personnel for new criteria files should be forwarded to the Office of CADD and Mapping Services. ODOT
does not specifically write criteria files at the request of external clients or customers.
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5.10 Criteria Processing Example

Now that we have an understanding of the basic criteria rules, let’s take a look at processing some of
ODOT’s standard criteria files.

Select Proposed Cross Sections from the GEOPAK Project Manager, as shown, below to access the Select
Run dialog shown below.

‘4! Road Project: 12345_Design.prj E] | @
_File Remember Options
Working Directory: [C:\GPKcIass\DAR\12345\geopak ] User: Training Job # 185 a)
Working Alignment Influence Runs -
Working Alignment | SR185 | [[Define | - [ Port Viewer |
Existing | | 1
Ground - . .
| I Existing Ground Existing Ground | | Vertical
‘ Oraw Pattem Cross Sections ‘ Profile I Alignment
Coordinate : ) -~ |
Geometry | |
} Calculate Superelevation Proposed 3D
) — Superelevation Shapes — Cross Sections , || Models
Horizontal -
Alignment |—— )
i J
| Cross Section
Plan View |- Eathwork [
Design | O Sheets
Plan View Tabular |
‘ Quantities Summaries | ‘
Plan & Profile Limits of Reports & XS
Sheets Construction Quantities
Hew.. . Time 4
Copy... 12/10/2008 11:05:13
Modify...
Delete
Description
Untitled

Create a new Run, as shown on the following page, or open an existing run.
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New Run Name

Run Name: | Example

Description: | Criteria Processing Example]

After creating the run, Select the Run name to access the Proposed Cross Sections dialog shown below.

! Proposed Cross Sections - Example

File

XS DGN File

Pattem

Existing Ground
Shapes

Shape Clusters

Define DGN Variables
Define Variables

Plot Parameters
Drainage

Selecting an item from the list box on the left of the Proposed Cross Sections dialog box will reveal a
group of associated parameters on the right side of the dialog. These parameters are described in the
following sections.
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5.10.1 XS DGN File
When XS DGN File is selected, the dialog changes as shown below.

i Proposed Cross Sections - Example E] @

File

XS DGN File XS DGN File: [ C:\GPKclass\DAR\1234! | Q
Pattem Tolerance: | 0.100000

Existing Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables

Plot Parameters
Drainage

The XS DGN File item is used to identify the MicroStation design file containing the existing ground cross
sections. If you have set up a Working Alignment Definition using the GEOPAK Project Manager, the XS

DGN File name is taken from the currently selected Working Alignment and automatically placed in the
Proposed Cross Section dialog box.

The Tolerance is the distance that each endpoint of the cross section elements must fall within to be
considered connected. By default, the Tolerance is set to a value of 0.1 Master Units.
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5.10.2 Pattern

When Pattern is selected, the dialog changes as shown below.

(24 Proposed Cross Sections - Example E]
SEle
XS DGN File [[] Use Working Alignment Definition
Pattem | By DGN File
Existing Ground )
Shapes Chain: | <Select> vl ¥
Shape Clusters Horizontal Scale: Vertical Scale:
Define DGN Variables DGN File: | Q
Define Variables %
Plot Parameters Search Criteria
Drainage 0 res: | |
O ers: | | @
O ors: | | =
O es: | | =
O hts: | |
O s | | =
[ Match ] [ Display ] [ Reset ]

The Pattern item is used to identify the method that was used to generate the existing ground cross
sections; By Design File or By Station. Toggling the option to By Station will change the dialog as shown

below:

(2§ Proposed Cross Sections - Example
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XS DGN File [] Use Working Alignment Definition
Pattem 3 By Station vE
Existing Ground "
Shapes Chain: [_<Se|ect> - v ] ,,DS
Shape Clusters Horizontal Scale: | 10 Vertical Scale: | 10
Define DGN Variables
Define Variables Begin Station: [ l “»
Plot Parameters .
Drainage End Station: | | «o»
[Increment »| [ 000 |
Left Offset:
Right Offset:
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If the Use Working Alignment Definition toggle is activated, the rest of the dialog is ghosted and the
pattern definition from the active working alignment is used. If the toggle is not activated, By Design File
or By Station can be selected. The rest of the dialog is a reflection of this selection. These parameters
should match exactly with those used to generate the original GEOPAK XS cells and existing ground.

‘4l Road Project: 12345_Design.prj E]
File Remember Options

Working Directory: IC:\GPKdass\DAR\12345\geopak ]
Working Alignment Influence Runs
\Vorking Alignment I SR185

User: Training Job #: 185 @ |
| [ Select ] [ Define ] [ Port Viewer ]

r:} Proposed Cross Sections - Example

File

XS DGN File Use Working Alignment Definition

By Station ¥
Existing Ground T
Shapes “han | <Select> | B

Shape Clusters Horizontal Scale; | 10 etical Scale [:
Define DGN Variables
Define Variables

Plot Parameters -
Drainage £nd Staton
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5.10.3 Existing Ground

When Existing Ground is selected, the dialog changes as shown below.

i Proposed Cross Sections - Example E]j @
il
XS DGN File [[] Use Working Alignment Definition
Pattem DGN File: | ey
Shapes Search Criteria
Shape Clusters O | |
Define DGN Variables [ | %
Define Variables O ! s
Plot Parameters O [ | &
Drainage 0 { } o
O [ | ‘&
O l | &
[ Match ] [ Display ] [ Reset ]

The Existing Ground item is used to identify the design file containing the ground cross sections and
their symbology.

When the Use Working Alignment Definition toggle is activated, the rest of the dialog is ghosted and
the existing ground definition from the active Working Alignment is used. If the toggle is not activated,
the Design File and Search Criteria must be specified to define existing ground.

The Design File option is used to specify the name of the MicroStation design file containing the existing
ground cross sections. If you do not include the full path for the design file, GEOPAK will use the current
Working Directory.

The group box for Search Criteria supports options to specify the element symbology of the existing
ground cross sections. Simply toggle on the desired parameter, and then press the Match button. You

may select as few or as many parameters to identify the existing ground lines as necessary.

Pressing the Display button displays all existing ground elements matching the current parameters.
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5.10.4 Shapes
When Shapes is selected, the dialog changes as shown below.

"1} Proposed Cross Sections - Example

File

XS DGN File [[] Use Working Alignment Definition
Pattem Allin DGN v

Existing Ground S
et |
Shape Clusters
Define DGN Variables
Define Variables

Plot Parameters
Drainage

The Shapes item is used to identify the pavement shapes that will be used for the criteria run.

When the Use Working Alignment Definition toggle is activated, the rest of the dialog is ghosted and
the shape definition from the active Working Alignment is used. When the Use Working Alignment

Definition toggle is not active, three options are supported to identify the pavement shapes: All in DGN,
Shapeless, and By Search Criteria.

Allin DGN
This option will search the specified design file for all shape clusters contained in the file.

By Search Criteria
Only shapes meeting the specified criteria will be used for processing.

Shapeless

No pavement shapes are to be used. See Section 5.11 for an example of processing shapeless
criteria.
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5.10.5 Shape Clusters

When Shape Clusters is selected, the dialog changes as shown below.

54 Proposed Cross Sections - Example

File

XS DGN File Chain | Tie/PGL | Profile |
Pattem

Existing Ground -
Shapes e

[ Scan |
Define DGN Variables

Define Variables Chain: | <Select> v | J¥ Profile:

Plot Parameters
Drainage Apply Profile at: | Tie s | 0.000000 |

[ Add ] [ Modfy | [ Delete | [ Up | [ Down |

Side Slope Conditions

Criteria Files

Name | Description

The Shape Clusters item is used to identify the criteria files that will be included for processing for each
pavement shape cluster. The dialog is divided into three distinct areas as shown below.

1. Shape Clusters
2. Side Slope Conditions
3. Criteria files

Each portion of the dialog is explained in detail on the following pages.
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Shape Clusters

Chain | Tie/PGL Profile

Scan
Chain: | <Select> v ,,,Dé’ Profile: [_<_S_elect> v

Apply Profile at: [ Tie »| [ 0.000000 ]
[ Add | [ Modfy | [ Delete | [ Up | [ Down |

The top right portion of the dialog, shown above, is used to identify which shape cluster you wish to use.
Select the Scan button to activate the List of Clusters dialog box shown below.

W4 List of Clusters

Chain | Tie/PGL | Profile
CLPS185  0.000000 PS185P
CLPJAME  0.000000 PJAMEP

This dialog box will contain a list of all the shape clusters meeting the search conditions defined by the
Shape item described on page 5-12. In the example above, the All In DGN option was used which
provides a listing of all the shape clusters in the design file.

Select the desired shape cluster from the list box. The values for the Chain, Tie/PGL and Profile are

carried to the Proposed Cross Sections dialog. Select the Add button to add the shape cluster to the list
box as shown below.

Chain Tie/PGL | Profile |
CLPS185 0.000000 PS185P

Chain: [CLPS185 v | J¥ Profile: [PS185P v

Apply Profile at: | Tie »| [ 0.000000 ]
[ Add{% [ Modfy | [ Delete | [ Up | [ Down ]

As an alternative to using the Scan button, you may simply select the Chain name, the Tie value and the
Profile name in the dialog fields as shown above.

The Modify button is used to modify the information for the selected shape cluster.

The Delete button is used to delete the selected shape cluster from the list.
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If multiple shape clusters are specified for simultaneous processing, they will process in the order
specified. The Up and Down buttons are used to change the order that the shape clusters are listed in
the dialog.

The Typical feature within proposed cross sections was originally developed in order to automate (as
much as possible) the development of cross sections for widening and resurfacing jobs, but it can also be
used with new construction. It enables the user to select a typical section from a cell library, and then
copies associated criteria files into the job directory. In addition, the criteria files are placed within the
definition of the "side slope It" and "side slope rt" statements. The results are that the user only has to
specify the project values for the given variables, then initiate the proposed cross section run. At this
time, no Typical applications have been developed for ODOT use.

The Thick option can be used to specify the symbology and thickness of each pavement layer to be
drawn beneath the GEOPAK pavement shapes. Since the pavement layers are drawn by ODOT's
standard pavement criteria file PAVT.X, there is no need to use the Thick option.

Side Slope Condition

The Side Slope Condition portion of the Proposed Cross Sections dialog is used to define the processing
conditions for the criteria run.

XS DGN File Chain |Tie/PGL | Profile

Pattem m% PS185P ;
Existing Ground
Srapes

[ Scan |
Define DGN Variables

Define Variables Chain: |CLPS185 v | J§ Profile: [PS185P v
Plot Parameters = ,
Apply Profile at: | Tie s/ | 0.000000 |

Drainage
[ Add | [ Modfy | [ Delete | [ Up | [ Down |

Side Slope Conditions

After a Shape Cluster has been selected, the Define button located under the Side Slope Condition
section of the dialog becomes available as shown above. Select Define to access the Conditions dialog
shown on the following page.
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"\ Conditions
: Side Slope LT v

O ’Sta!ion v[ < vl
{and v

O ’Station vi ’( vl
Land )

O ’Sta!ion v{ < v]
{and v

O ’Station v[ ’( v]
_and ~

O ’Sta!ion v[ < vl

( oK

The top of the dialog contains an option button to select the condition for which you wish to define
criteria. The options are shown below:

| b Side Siope LT
* Side Siope RT
Side Slope LTRT
Offset Minus Side Slope LT
Offset Minus Side Slope RT
Offset Plus Side Slope LT
Offset Plus Side Slope RT

The Side Slope LT and Side Slope RT conditions are used to define the criteria files for the Left and Right
sides of the pavement slopes separately. If the same list of criteria files is to be processed on both the
Left and Right side of the roadway, the Side Slope LTRT condition may be used.

Important: Always define the criteria for the left side first. The ODOT Criteria files have been designed
to process starting with the left side first.

The Offset Minus Side Slope LT, RT and Offset Plus Side Slope LT, RT options are no longer used. They
are only included on the dialog to provide compatibility with old criteria files.
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Several options are available to limit where the criteria will be applied as shown below.

! Conditions
[ Side Slope LT v]
‘and  Median Width b
Material Below

O Pavement Slope S v|
@ Elevation Difference

0 Delta Pavement Elevation | | < v|
ey Custom

See the GEOPAK documentation for information about how each of these limiting conditions is applied.
We'll take a look at limiting the Station range in the example below.

To limit the Station range that will be processed, take the following steps:
v' Toggle on the option to apply a limiting condition.
v Select the Station limiting factor.

v Select the desired relational operator. The options shown below are available:

I} conditions

[ Side Slope LTRT

| Station vi I

_and v >

O I Station v l

and v

v/ Key-in the station value. Up to five conditions can be defined using the and/or conditional
operators. An example using two conditions is shown below.

! Conditions

[ Side Slope LTRT

| Station | [>= w[53+00

| Station v| [<= v[77:50R2

v" Select the OK button to add the condition. Once the OK button is selected, the condition is
added to the Proposed Cross Sections dialog as shown on the following page:
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2 Proposed Cross Sections - Example

File

XS DGN File Chain | Tie/PGL | Profile

Pattem Typical
Existing Ground

Shapes Thick
[ Scan |

Define DGN Variables

Define Variables Chain: [CLPS185 v | I¥ Profile: [PS185P v

Plot Parameters
AR Apply Profile at: | Tie s/ | 0.000000 |

[ Add | [ Modfy | [ Delete | [ Up | [ Down |
Side Slope Conditions

LTRT where Station >=53+00and Station <=77+50R 2

J [ Modfy ] [ Delete ][ U ][ Down |

Criteria Files

Name | Description

The Modify button can be used to modify the station ranges defined for a condition.
The Delete button is used to remove the selected condition from the list.

The Up and Down buttons are used to move the selected side slope condition up or down in the list box.

Criteria Files

After the Side Slope Conditions are defined, the options on the Process Cross Sections dialog for adding
criteria files become available.

Side Slope Conditions
LTRT where itation >=53+00and Station <=77+50R 2

[ Define || Modfy | [ Delete | [ Up J [ Down |

Criteria Files
Name ! Description |
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To add criteria files for the currently selected condition, select the Add button at the bottom of the
Process Cross Sections dialog. The Criteria dialog shown below is opened.

M criteria =)=

Directory: iA\pr\ODO Tstd\V8istd\geopak \road\\criteria®: [m]
Files | Description A
building_limits x Building Limits =
const_limits x Construction Limit Labels

curb x Type 6 or 7 Curb

curb_grading x Grading behind curb according to Fig 307-6 of L&D Manualf...
curb_gutterx Curb & Gutter according to Standard Drawing BP-5.1

curb_wall x Preliminary Retaining Wall Design Behind Curb

define x Standard DGN Definitions for ODOT Criteria bl

Use the Select button to specify the directory where the criteria files are located.

ODOT Standard criteria files are located in the following folder:
i:\ODOTstd\V8istd\geopak\road\criteria

To add a criteria file to the Proposed Cross Sections dialog, select the file name from the Criteria list box

and push the To Criteria button. Continue selecting the required criteria files until you are finished. The

Done push button is used to dismiss the Criteria dialog box. The selected criteria files are added to the
Proposed Cross Sections dialog in the order selected, as shown below.

Criteria Files

Name Description |~
define x Standard DGN Definitions for ODOT Criteria =
pavtx Proposed Pavement - up to 6 layers - under shapes
sh301-8bx Shoulder Criteria for Index 301-8. Up to 6 shoulder layers
[ Add Tl Delete | | Up ] [ Down |

The order in which you specify the criteria files is significant. Criteria
files are processed in the order specified. See section 5.6 for
information on the criteria processing sequence.

Note:
The criteria file define.x is
required as the first criteria

file included for processing
in all criteria runs using
ODOT criteria files.

If you have inadvertently added criteria files to the list box in the
wrong order, the Up and Down buttons can be used to move the
selected criteria file up or down in the list box order.

The Delete button is used to delete the currently selected criteria file from the list.

The complete information for the Shape Clusters dialog is shown on the following page.
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o Proposed Cross Sections - Example E]
File
XS DGN File Chain | Tie/PGL | Profile
Pattem Typical
Existing Ground
Shapes Thick
=
Define DGN Variables
Define Variables Chain: [CLPS185 v | J¥ Profile: [PS185P v
Plot Parameters
Drokags Apply Profile at: | Tie +| [ 0.000000 |
[ Add | [ Modfy | [ Delete | [ Up | [ Down |
Side Slope Conditions

LTRT where Station >=53+00and Station <= 77+50 R 2

[ Define | [ Modfy | [ Delete | [ Up ] [ Down |
Criteria Files

Name | Description |A
define x Standard DGN Definitions for ODOT Criteria =
pavtx Proposed Pavement - up to 6 layers - under shapes
sh301-8bx Shoulder Criteria for Index 301-8. Up to 6 shoulder layers ¥
[ Add ] [ Delete | If Up Jl. Down )

In the example above, the LTRT option is used to define the Side Slope Conditions. Using this option, the
same list of Criteria Files will be processed for both the left and right sides of the cross section. To
process a different set of criteria for each side, separate Side Slope Conditions using the LT and RT
options must be defined.
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5.10.6 Define DGN Variables
When Define DGN Variables is selected, the dialog changes as shown below.

o4 Proposed Cross Sections - Example E]E' @

File

XS DGN File | Variable | DGN |
Pattem

Existing Ground

Shapes

Shape Clusters

Define Variables < | ¥
Plot Parameters

Drainage By file: [‘N*liv ] &

Variable Name: | | [ Level Symbology v

DGN File: | | Q
Search Criteria

O

\
O |
O |
O es: |
O |
O J
[

Match ] [ Display ] [ Reset ]

One of the most powerful aspects of criteria is the ability to read a plan view design file, determine the
roadway elements and then draw those features onto the cross sections. Define DGN Variables are used
to specify the symbology of the plan view elements that will be located by the individual criteria files.

For example, the ODOT Standard criteria file sh301-8.x has been written so that it will determine the
width of the shoulder by measuring the plan view graphics representing the shoulder. This allows the
criteria to draw the shoulder correctly for each cross section while accounting for varying widths or
tapers. In order for the criteria to locate the shoulder in the design file, it needs the following
information:

e The name of the file that contains the plan view graphical elements.

e The symbology (level, weight, color, line style) for the shoulder line.
Normally, the user would define the symbology for each Define DGN Variable used by the criteria by
using the Define DGN Variables option shown above. However, ODOT'’s standard criteria library has
been developed such that the definition of the DGN Variables is hard coded as a part of the criteria file

and therefore does not need to be defined by the user.

For example, the criteria file SH301-8. x includes instructions for the criteria to look for the proposed
shoulder using the following information:
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define_dgn "~SHOULDER IN DGN PR" \
dgn = "PROPOSED DGN FILE NAME" \
lvname = PV_P Shoulder \

wt = 1, ByLevel \
co = 6, ByLevel \
lc = 0, BylLevel

If the shoulder has been drawn according to ODOT standards, the criteria will locate all of the
MicroStation elements meeting the above search criteria and draw the shoulder onto the cross sections.
If the criteria is unable to locate any lines, arcs or curves meeting the definition, no shoulder will be
drawn.

The symbology information for Define DGN Variables has been hard coded in ODOT’s standard criteria
files since the symbology itself is an ODOT standard. The name of the design file that contains the plan
view graphics, however, will vary from project to project. For this reason, the design file name is not
hard coded in the criteria definition for the Define DGN Variables. Instead, ODOT’s standard criteria files
use a Define Variable to identify the design file name. This Define Variable, also known as a
“substitution string”, must be assigned the correct file name by the user. See Section 5.9.6 for
information on Define Variables.

Since all of the information for Define DGN Variables is included in the individual criteria files, there is
no need to fill out any information on the Proposed Cross Sections dialog for the Define DGN Variables
item.
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5.10.7 Define Variables

When Define Variables is selected, the dialog changes as shown below.

L Proposed Cross Sections - Example E]‘f @

File

XS DGN File Variable Value 4

Paﬁgm XS Annotation Scale 5

BExisting Ground PROPOSED DGN FILE NAME WA

Shapes number of layers <

Shape Clusters layer 1thickness 0.1042

Define DGN Varables layer 2 thickness 0.1458

Define Varnables layer 3thickness 03333 &

Plot Parameters

Drainage By file: !’Ajﬁ

Variable Name: | |
Value: | | Q

The Define Variables portion of the Proposed Cross Sections dialog is used to assign values for any
Substitution Strings that are found in the criteria files. Substitution Strings are used by the criteria
developer to specify values that will change from project to project. Consider the example below:

In the ODOT Standard criteria file SH301-8. x, a shoulder will be drawn adjacent to the proposed
pavement. The following criteria command can be used to draw the shoulder thickness:

draw dx=0 dy=-0.5

In this example, the shoulder thickness is hard coded to be 0.5 master units. This is not desirable since
the shoulder thickness may vary from project to project. In order to make ODOT'’s standard criteria files
generic, a substitution string has been used in the criteria as shown in the example below:

draw dx=0 dy=-"shoulder thickness”
By using a substitution string in the criteria, the user can now assign the value for the variable
”“shoulder thickness” atruntime. Using substitution strings, the same shoulder criteria file can be

used to accommodate a wide variety of design conditions.

Most of the variables in ODOT’s criteria files have been assigned default values. If a variable has been
assigned a default value, it will automatically show up in the list box, as shown above.
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The list of variables can be displayed by individual criteria file by use of the By File option as shown in
the example below. Select a criteria file from the list and only the variables for that file will be shown in
the list box. Select All to display all of the variables from all of the criteria files.

sh301-8bx
ss307-4x
xs_label x

Variables that are given default values in the criteria file are automatically carried to the Proposed Cross
Sections dialog as shown above. If the default value does not meet your project specifications, it can be
changed by using the Modify button. To change the default value for a variable, select the variable from
the Variable list box. Change the value in Value field. Select the Modify button. The new value for the
variable is now defined in the Proposed Cross Sections dialog box as shown in the example below.

i Proposed Cross Sections - Example

File
XS DGN File Variable
Paﬁgm XS Annotation Scale
Existing Ground PROPOSED DGN FILE NAME
Shapes umber of layers
Shape Clusters layer 1thickness
Define DGN Variables layer 2 thickness
Define Variables layer 3thickness
Plot Parameters
Drainage Byfie: (A1 ¥

Variable Name: i number of layers

Any variable that has not been assigned a default value must be given a value in order for the criteria to
process. Use the Select Variable Name button to scan the included criteria files for substitution strings
that have not been given default values.

By file: | Al v| 't
Select Variable Name

If all the variables have a default value assigned, the Select Variable Name Button is ghosted. If the icon
is not ghosted, that is an indication that there are undefined variables in one or more of the included
criteria files. The criteria run will not process if there is a variable that has been left undefined.

Choose the Select Variable Name icon to access the Undefined Variable Names dialog shown on the
following page.
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2} Undefined Variable Names E] i @
2 foreslope

3 prefemed traversable ditch backslope 307-11E
4 maximum traversable ditch backslope 307-11E
5 prefemed traversable ditch backslope 307-10E
6 maximum traversable ditch backslope 307-10E
7fill slope

[ To Var. Names [ Done ]

The dialog contains a list of any undefined variables. Each variable must be defined in order for the
criteria process to run. Select the variable name, and then choose the To Var. Names icon. The name of
the variable is carried to the Proposed Cross Sections dialog as shown below.

Variable Name: | clear zone distance |

Walue: [ 45 |

| Add %

The variable is added to the list of defined variables. Continue to define each variable until the
Undefined Variable Names dialog is empty.

Criteria Documentation

Each variable has been named as descriptively as possible; however the name of the variable is not
always obvious as to what the setting controls. For example, the variable “number of layers”is
used to set the number of pavement layers to be drawn. In other cases, the name of the variable is not
so obvious. For example, what is the variable “terminate slope” used for? It might not be used for
what you think. Users should review the documentation for each individual criteria file to ensure that
the variables are set correctly to achieve the desired results.

Tip: Use the By File option to sort the variables by the Criteria File when reviewing the documentation.
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5.10.8 Plot Parameters
When Plot Parameters is selected, the dialog changes as shown below.

i Proposed Cross Sections - Example E] ]

eElle

XS DGN File

Pattem Cross Section Lines: |
Existing Ground
Shapes Text

Shape Clusters [] Line Text

Sauphs

Define DGN Variables 5 [ pools
Define Variables [] Station Text 2ot
Paupds

[] Baseline Name Text
Drainage

Plot
Pavement Thickness [1.0

e
Fill Gaps between Clusters
Transition Definition I Apply Shape Transition Codes vl
Intersect between Clusters
[] Process Clusters as Indicated
[[] Remove Skewed Effect
[] Process Only Sections with Existing Ground
Pavement Shapes

The options are described on the following pages.

Cross Section Lines

Cross section lines representing the width and cross slope of the pavement shapes are automatically
drawn onto the cross section. The Cross Section Lines item is used to control the symbology for these
lines if the symbology is not defined in the criteria.

Cross Section Lines: |-

Text
n Text

ODOT’s Pavement criteria files have been configured to draw the top layer of the pavement shapes on
the level XS_P_Pavt_Surface.
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Text

Text
[] Line Text

[] Station Text
[] Baseline Name Text

i

The Line Text, Station Text and Baseline Name Text items are not normally used for ODOT projects. All
of the labeling functions are typically accomplished by the criteria files.

Plot

Plot
[] Pavement Thickness

[] Fill Gaps between Clusters

[[] Transition Definition [A
[[] Intersect between Clusters

[] Process Clusters as Indicated

[[] Remove Skewed Effect

Process Only Sections with Existing Ground
[] Pavement Shapes

The Pavement Thickness item is used to draw a second set of lines beneath the GEOPAK pavement
shapes at the thickness value specified in the adjacent key-in field. Since ODOT'’s standard criteria files
for pavement draw the proposed pavement, there is no need to have GEOPAK automatically draw this
set of lines and this option should normally be toggled off.

Fill Gaps Between Clusters is used for divided highway situations.

The Transition Definition item may be used to apply a different superelevation transition method to the
GEOPAK pavement shapes. With this option toggled off, a linear superelevation transition will be
maintained. This option should always be toggled off for ODOT projects.

Intersect Between Clusters is used for divided highway situations and will not be covered in this class.

By default, shape clusters are processed starting with left side first, regardless of the order in which the
clusters are specified. With Process Clusters as Indicated toggled on, the clusters will be processed in
the order that they are specified. This option should always be left toggled off when using ODOT
Standard criteria files.

Remove Skewed Effect

GEOPAK draws proposed cross section elements sensitive to skew angles. Depending on the
circumstances, the designer may not want to use this skew angle. The easiest explanation for this effect
is an example.
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When the pattern line is skewed to a plan

Shape Cluster Baseline view element or the edge of a shape,
& PGL GEOPAK determines the angle between
7 EOP the pattern line and the plan view
element or shape edge as shown in the
12" —se—12"—> graphic at left.
\ It will then use that angle for drawing
Pattern Line 7 subsequent criteria commands In this
Skew Angle example, if the criteria specifies drawing a

6:1 fill slope, GEOPAK will draw a flatter
slope based on the degree of the skew
angle. In this case, the cross section will
be drawn accurately, as the 6:1 slope
would assume being perpendicular to the
edge of pavement.

Taper

The problem arises when subsurface layers are drawn after the skew effect has been encountered. In
this case, the skew effect is applied to the slope of the subsurface layers. As a result, the subsurface
layers would not be parallel the surface, even when the criteria dictated for GEOPAK to do so.

Process only Sections with Existing Ground
Toggle this option on to process only cross section cells with existing ground lines drawn.

Pavement Shapes
Toggle this option off. The pavement is drawn using the ODOT criteria files.
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5.10.9 Drainage

When Drainage is selected, the dialog changes as shown below.

1} Proposed Cross Sections - Example

File

XS DGN File [] Draw Drainage Components

Pattem Project Database: l } Q
Existing Ground )
Shapes Drainage DGN File: | e
Shape Clusters
Define DGN Variables
Define Variables

Plot Parameters

To draw the drainage components onto cross sections, activate the toggle at the top of the dialog. In
addition, the drainage project (*.gdf) and its path must be specified. The file where the drainage project
is drawn must be specified, including the path. The file names may be manually entered or selected via
the Files button.
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5.10.10 Processing the Criteria Run

After you have defined all of the parameters on the Proposed Cross Sections dialog, you are ready to
process the criteria run. Select Files > Run from the Proposed Cross Sections dialog to access the dialog
below.

4} Proposed Cross Sections - Example E] ‘"

Save Settings

Export...

Define Variables
Plot Parameters
Drainage

1} Proposed Cross Section
Qutput
{Tolog File & |Templog ]

[] Pause On Each Section
[] Criteria Viewer Apply
[] Disable View Update

GEOPAK will send information to the screen as the cross sections are processed. This information may
also be optionally saved to a Log File as shown in the example above.

The Pause On Each Section option is used to specify whether GEOPAK should stop after each cross
section is drawn.

The Criteria Viewer option is used in criteria development and will not be covered in this training guide.
The Disable View Update option is used to process the criteria run without displaying the cross section
graphics as the sections are processed. This option is useful to speed up processing for long cross section

runs.

Select Apply to initiate processing of the cross section run. The processing information is displayed in
the Process Cross Sections Display dialog as shown on the following page.
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4} Process Cross Sections Display

1. ..\roadway\basemaps\12345BP001.dgn

2. ..\roadway\basemaps\12345XC001l.dgn

3. C:\GPKclass\DAR\12345\rcadway\basemaps\12345KS001 . dgn

4. C:\GPEclass\DAR\12345\rcadway\basemaps\12345XC001 . dgn

5. C:\GPEclass\DAR\12345\rcadway\basemaps\12345KL001 dgn

Station = 36+00.00, Regicn =1

[] Criteria Viewer [] Disable View Update

Pause On Each Section [[] Maintain Relative Window

If the Pause on Each Section option is toggled on, pressing Continue will process the next cross section.
Select Abort Run to end the processing.

After all of the cross sections have processed, select Next Run to return to the Proposed Cross Sections
dialog or select Exit to end the proposed cross sections routine.

1} Process Cross Sections Display

(XS-W-STACUT1 Station 79+75.00 is ocut of the limits of profile PS185P
Cross-section NOT plotted

Station = 80+00.00, Region = 2

$XS-W-STAQUTZ, station = 80+00.00 out of profile PS185P limits

XS-W-STACUT1 Station 80+00.00 is ocut of the limits of profile PS185P
Cross-section NCOT plotted

Station = 80+11.00, Region = 2

$XS-W-STAQUTZ, station = 80+11.00 out of profile PS185P limits

XS-W-STACUT1 Station 80+11.00 is ocut of the limits of profile PS185P
Cross-section NOT plotted

TASK COMPLETED

Normally, the cross-sections will be run several times in order to produce the desired results. When
GEOPAK draws proposed features on large numbers of cross-sections, the files get large very quickly.
Practicing good file maintenance will allow the user to process the sections faster, and use a minimum
amount of space on the computer. Here are a couple of tips to facilitate processing criteria:

v’ Delete the proposed features before re-running the criteria. Don't just write on top of the last

run. Be careful not to delete the GEOPAK cells (level GK_Cells), the existing ground line (level
XS_X Ground_Line), or any underground utilities.
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v' At the end of a session, use the MicroStation Compress command.

v If the results of the criteria run are undesirable, you can use the MicroStation Undo command to
clear out only the proposed cross section graphics that were placed during the criteria run.

Tip:

To facilitate deleting proposed cross section elements after a
criteria run, without deleting previously drawn cross section
elements, use the MicroStation Lock command to lock elements in
the cross section design file that you do not want to delete before
processing the proposed cross sections.

First select the desired elements, and then select Edit > Lock to
lock the selected elements.

Now you can use the Select All command to select all the elements
in the design file, and then use the Delete command. The locked
elements will not be deleted.
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5.11 Updating the Working Alignment Definition

The symbology for the proposed cross sections graphics is defined in the criteria files to meet the
standards defined in the ODOT CADD Engineering Standards Manual. The symbology of the elements
that make up the proposed finish grade must be added to the Working Alignment Definition. Select
Define from the Road Project dialog to access the Working Alignment Definition dialog shown below.

" Road Project: 12345_Design.prj
File Remember Options
~ Working Directory: | C:\GPKalass\DAR\12345\gzopak | User: Training Job#: 185 )
Working Alignment Influence Runs
Working Alignment | SR185 |

[ Select ] [ Deﬁneig [ Port Viewer ]

Working Alignment Definition: SR185

Pigs Yo Lv Names: [X5_P_Subgrade X< &1
Shapes [y Numbers: [ o
Profile View : |———| :
Location Colors: | 2Bylevel | &
Cross Section View Styles: | 0,ByLevel &
Existing Ground Weights: [:ZByT a
Proposed Finish Grade ] B
DTM O yes: | |

The Proposed Finish Grade item supports options to specify the element symbology of the proposed
cross sections. Simply toggle on the desired parameter, the press the Match button.

The elements which comprise the Proposed Finished Grade are placed on the following levels when
using ODOT’s criteria files:

XS P Ditch Bottom

XS P Finished Grade
XS_P_Subgrade
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EXERCISE 5A - Criteria Processing using Shapes

In this exercise, we will use the following ODOT Standard criteria files to process cross section on S.R.
185:

define.x
pavt.x
xs_label.x
sh301-8b.x
ss307-4.x

VAN NI NN

The documentation for the criteria files listed above is available in the following folder:
1:\ODOTstd\V8istd\Geopak\Road\criteria\Doc

After you have reviewed the criteria documentation, answer the following questions:

1. What is the role of define.x ?

2. What is the inclusion sequence for the criteria files listed above?
Side Slope LT Side Slope RT

U b WN B
u b WN PP

3. Given the pavement buildup below, answer the following questions:

58 5|8
L3 \3 Q| O
| Q oy >
RN v Q
W |y W
4.00% 1.56%
-1 —
0.5 | &
T‘ L /74 /% 7 4”
Pavement Which variable(s) control the What is the default Which criteria file
Layer thickness of each layer? value for this variable? defines the variable?
Layer 1
Layer 2
Layer 3
Layer 4
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4. Which criteria file defines the values for the shoulder layer thicknesses?

5. Which criteria file defines the values for the shoulder step widths?

Pavement Which variable(s) control the What is the default Which criteria file
Layer shoulder step widths? value for this variable? defines the variable?

Layer 1
Layer 2
Layer 3
Layer 4

6. Which variable is used to control the size of the text annotations placed on the cross sections?

7. Process the cross sections for S.R. 185 from station 53+00 R 1 to station 77+50 R 2 using the criteria
files and pavement buildup shown on the previous page.

8. Update the Working Alignment Definition to include information for the Proposed Finished Grade.

An example of a finished cross section is shown below.
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5.12 Shapeless Criteria Processing

GEOPAK pavement shapes are used to define the lane widths, pavement cross slope and superelevation
transition stations for the proposed pavement. In some cases, such as a pavement resurfacing project
where the existing pavement cross slopes will be maintained, it is desirable to develop criteria files that
do not rely upon pavement shapes. Some of ODOT's standard criteria files are designed to operate in
Shapeless mode. See the criteria file documentation to determine how each file operates.

5.12.1 5.11.1 What Is Needed To Process Shapeless Criteria?

Before Processing Shapeless Criteria the following items must be defined:

v" A COGO chain representing the alignment to be processed.

v' A Vertical Alighment.

v Pattern lines defining the location of the cross sections.

v’ Existing ground cross sections.

v’ Criteria files.

v" Plan view graphics representing the design features the criteria files need for processing.
5.12.2 Processing A Shapeless Criteria Run

Processing a shapeless criteria run is almost identical to processing criteria using pavement shapes as
described in section 5.9. When processing shapeless criteria, all the dialog functions should be
completed as described in section 5.9 with the exception of the Shapes and Shape Clusters items.

Toggle the Shapes item to Shapeless mode as shown above to specify that you wish to process a
shapeless criteria run.

K Proposed Cross Sections - Example2 E] ': @

File

XS DGN File [] Use Working Alignment Definition
Pattem [ Shapeless vl
Existing Ground T """"'_'_%

hapes
Shape Clusters
Define DGN Variables
Define Variables
Plot Parameters
Drainage

When processing shapeless criteria, the Shape Clusters item is used to identify the Chain and Profile
that will be used for processing and to identify the criteria files to be used.

Chapter 5 — Proposed Cross Sections Page 5-37



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

) Proposed Cross Sections - Example? E] 0 @
e
XS DGN File Chain | Tie/PGL | Profile
Pattem LP5185 PS185P -
Existing Ground
Srapes
Define DGN Variables
Define Variables Chain: [CLPS185 v | J§ Profile: [PS185P v
Plot Parameters 3 .
Diaiags Apply Profile at: [ Tie +| [0.000000 |
| Mdi\{)[Modﬁy] [ Delete | [ Up | [ Down |
Side Slope Conditions
Criteria Files
Name | Description

In shapeless mode, the chain and profile name list boxes are used to identify the Chain and Profile that
will be used for processing.

v" Choose the chain from the COGO database that you wish to use for this criteria run.
v Select the profile that you wish to use for the criteria run.
v' Set the Apply Profile at: option to the desired value.

After you have identified the Chain, Tie and Profile to be used for the criteria run, select the Add button
to add this information to the Proposed Cross Sections dialog as shown above.

The remaining components of the Proposed Cross Sections dialog should be completed as described in
Section 5.9.
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Exercise 5B - Shapeless Criteria Processing

In this exercise we will process the ODOT criteria file pavt_exist.x in shapeless mode to draw the existing
pavement on the cross sections.

The documentation for pavt_exist.x is available online at the following URL:

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

After you have reviewed the criteria documentation, create a new proposed cross section run to draw
the existing pavement with the following parameters:

e Use a pavement thickness of 1.25".
e Process all the cross sections (do not put any station limits on the criteria conditions)

e In order to draw the existing pavement on all the sections, which profile should you use for
processing?

An example of the completed cross section is shown below.
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5.13 Processing Multiple Shape Clusters

Divided highways are represented by multiple shape clusters defining the left and right roadways. An
example of the shape clusters for a divided highway with a 40’ median is shown below.

LS Ste. 7107 69

ST Sta. 73122.59

1

—

7t

-

HY OF 'Sirpd 84
s YT
WORL Vi

B

In this example, the same Chain and the same Profile are used for both the left and right shape clusters.
The profile is applied on the inside edge of pavement for each shape cluster. The left shape cluster has a
Tie value of -20. The right shape cluster has a Tie value of 20.

The Shapes item in the Proposed Cross Section dialog has been defined as All in DGN. Selecting the Scan
button reveals two shape clusters as shown in the List of Clusters dialog below.

24 List of Clusters

Chain | Tie/PGL | Profile |
CLPS185  -20.000000 PS185P
CLPS185  20.000000 PS185P

Close

GEOPAK process all cross sections by starting on the left side of the left most shape cluster. When
adding the shape clusters to the Proposed Cross Sections dialog, be sure to add them to the dialog so
that the left most cluster is listed first as shown on the following page.
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Chain | Tie/PGL | Profile

LP5185 -20.000000
CLPS185 20.000000 PS185P

Chain: |CLPS185 v | J§ Profile: [PS185P v

Apply Profile at: [ Tie (v [-20.000000 |
| Add | | Modfy | [ Delete | [ Up | | Down |

The next step is to define the criteria files that will be used on the left and right side of each shape
cluster as shown in the example below.

i Proposed Cross Sections - 4-Lane [3
ieEle

XS DGN File Chain | Tie/PGL | Profile

PE:ttem 4 LPS185 -20.000000 [ PS185P Typical

isting Ground CLPS185 20.000000  PS185P

[ Scan |

Define DGN Variables

Define Variables Chain: [CLPS185 v | J¥ Profile: [PS185P v

Plot Parameters

Do Apply Profile at: [ Tie v [-20.000000 |

| Add | [ Modfy | [ Delete | [ Up | [ Down |

Side Slope Conditions

LT where Station >=53+00 R 1and Station <=77+50R 2
RT where Station >=53+00R 1and Station <=77+50R 2

| Define ][ Modfy | [ Delete | [ U ][ Down |

Criteria Files

Name | Description ot
define x Standard DGN Definitions for ODOT Criteria =)
pavtx Proposed Pavement - up to & layers - under shapes
sh301-8bx Shoulder Criteria for Index 301-8. Up to 6 shoulder layers ¥

[ Add ] [ Delete ] [ Up ] [ Down ]

The complete list of criteria files for this example is defined as shown on the following page:

Chapter 5 — Proposed Cross Sections Page 5-41



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

Criteria for Shape Cluster
shape cluster baseline = CLPS185
shape cluster profile = PS185P
shape cluster tie = -20.000
side slope LT where Station >= 53+00 R 1 and Station <
include I:\V8std\Geopak\Road\criteria\define.x
include I:\V8std\Geopak\Road\criteria\pavt.x
include I:\V8std\Geopak\Road\criteria\sh301-8b.x
I
I

77+50 R 2

include I:\V8std\Geopak\Road\criterialss307-4.x
include I:\V8std\Geopak\Road\criteria\xs_label.x

side slope RT where Station >= 53+00 R 1 and Station
include I:\V8std\Geopak\Road\criteria\pavt.x
include I:\V8std\Geopak\Road\criteria\sh301-8b.x

A
Il

77+50 R 2

Criteria for Shape Cluster

shape cluster baseline = CLPS185

shape cluster profile = PS185P

shape cluster tie = 20.000

side slope LT where Station >= 53+00 R 1 and Station <
include I:\V8std\Geopak\Road\criteria\pavt.x
include I:\V8std\Geopak\Road\criteria\sh301-8b.x
include I:\V8std\Geopak\Road\criteria\med304-1.x

77+50 R 2

side slope RT where Station >= 53+00 R 1 and Station
include I:\V8std\Geopak\Road\criteria\pavt.x
include I:\V8std\Geopak\Road\criteria\sh301-8b.x
include I:\V8std\Geopak\Road\criterial\ss307-4.x

77+50 R 2

A
I

An example of the completed cross section is shown below.
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6 Cross Section Labeling

6.1 Overview

The Cross Section Labeling tool is used to automate the composition and placement of cross section
labels. This interactive tool permits the creation of very simple to complex labels using many of the
following features:

e Numerous Computed Text Inserts permit standardized computed values to be incorporated into
labels. These standardized 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, and drainage
features.

e User Text Inserts allow user defined text strings to be included in the label. These User Inserts
can be customized to allow frequently used labeling terms to be saved for repeated use.

e Standard shapes can be placed around.

e Standard leader lines and leader line terminators can also be used to create the desired label
formats.

e Frequently used labels can be stored as Label Styles for subsequent recall. The complete label,
including computed text inserts, user inserts, shapes, 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 Cross Section Labeler dialog, shown on the following page, is accessed by selecting Applications >

GEOPAK Road > Cross Sections > Labeling from the MicroStation menu bar or from the Road tool
palette as shown on the following page.
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""" When Cross Section Labeling is selected, the Cross
Section Navigator and the Cross Section Labeler
dialogs shown below are opened.

et e

ke

For details on the Cross Section Navigator, see page 2-
26.

TN

)
7
33
-

%2
wie -
B/

i

1 Cross Section Navigator

-

Run Cross Sections

B
b b

3 Draw Cross Sections from Surfaces

he
=

Draw Cross Section Tabular Data

N 3
¥
AN

|-

F?%%

|t

Draw Ancillary Features

Cross Section Labeling

1o

X
Cross Section Reports

Earthworks

|co

+
4

Limits of Construction

}‘
o

¥

Draw Cross Section Cells

W) B s 4a

Q Shape Manager
W Draw Patterns by Station Range

E Draw Patterns from Cross Sections

R Cross Section Sheet Composition

Open as ToolBox

B P AERERES R

4l Cross Section Labeler - Style: ...\v8.11\bin\def_xs.Isf -> Unnamed Style E]
StyleFiles Options Scale Tools

Text l Params. | Shape | Leader | Rotate | Styles |
(3) Computed Inserts () User Inserts

Navigator Station

1145000 (o ke

Plan View X Coordinate bl
Plan View Y Coordinate | [ Space ] [ Retum ]
XS Elevation
XS Elevation (At. Units) = [ Cear | [ Delmt |
Label Feature XS Station

S XS Partial Station
-+ 7 XS Offset v

Not Available

( Place Label |
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6.2 The Cross Section Labeler Dialog

6.2.1 Text Options

The first tab within the Cross Section Labeler dialog is the Text option.

#1) Cross Section Labeler - Style: ...\v8.11\bin\def_xs.Isf -> Unnamed Style Al=.9
Styleiilgs Options Scale Tools
Text | Params. | Shape | Leader | Rotate | Styles |
(® Computed Inserts () User Inserts
Navigator Station ot Tas
11+50.00 S
Plan View X Coordinate o
Plan View Y Coordinate [ Space ] [ Retum J
XS Elevation
XS Elevation (At Units) 3 [ Cear | [ Deimt |
Label Feature XS Station
S XS Partial Station [ Place Label J
-+ Jatm, XS Offset v
Not Available

Navigator Station (display only)

This displays the current cross section station for which the computed inserts are to apply. To navigate
through the cross sections, use the Cross Section Navigator. See Chapter 2, section 2.6, Cross Section
Navigator, for a complete description of the Cross Section Navigator tool.

Label Feature
Two options are available to label individual data points, or cross section elements, as described below.

Data Point Location

_+_ This option is used to place labels corresponding to a single data point location, such as
a station and offset. Press this button, then issue a data point on the screen to identify
the point to be labeled.

Select XS Element

™ This option is used to label cross section elements, such as the length of a cross section
i segment. Press this button, then select the GEOPAK or MicroStation element to be
labeled.

The power of the labeling tools is their use of computed text inserts. Based on the element type being
labeled (i.e., point or line), there are numerous values which can be computed and included in a label.
Once these inserts are added to a label, these values are automatically recomputed for subsequent
elements identified.
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Computed Inserts or User Inserts

Two options are supported: Computed Inserts and User Inserts. The Computed Inserts are values
computed by the labeler for various elements such as points, lines, arcs, the GEOPAK coordinate
geometry database, or drainage features. The User Inserts are user defined ASCII files containing
commonly used words. In lieu of typing, the user simply selects the word from the list.

Computed Inserts

Based on the element type being labeled, a list of available inserts that can be computed for the
element will be displayed. This list will change depending on whether the Identify Element Data Point
Location or Select XS Element button has been selected.

To use a Computed Insert, first highlight the desired variable. The computed value is then displayed in
the field below the list of text inserts. If the value cannot be computed because of missing information
or computing error, the value will be shown as "Not Available" or "Error".

Double-clicking the Computed Insert adds it to the label at the current cursor position in the label
editing field at the upper right portion of the dialog. Note: The number of decimal places for the label
must be selected before double-clicking the Computed Text item.

W1} Cross Section Labeler - Style: ...\v8.11\bin\def_xs.Isf -> Unnamed Style A=
StyleFiles Options Scale Tools
R =
Text | Params. | Shape | Leader | Rotate | Styles | [29:7965
(® Computed Insets () User Inserts
Navigator Station e T
11+50.00 S
Plan View X Coordinate N
Plan View Y Coordinate [ Space ] [ Retum ]
XS Elevation
XS Elevation (Alt. Units) n [ Clear J [ Delimit J
Label Feature XS Station
; XS Partial Station | Place Label ]
= A I o
29.7365 [4 ]

Note: If the value of a computed text insert is manually edited, it loses the intelligence of a computed
label, becoming inserted text.
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User Inserts

If the User Inserts toggle is active, the dialog displays a list of commonly used words stored in a user
defined file. 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 ASCII text insert
files are located in the default GEOPAK directory. There is no limit to the number of text insert files that
can be developed by the user. However, they may only be used one at a time.

O Computed Inserts

User Insert Options
= | 852t 2

e When the User Insert toggle is active, the icons for file
Begin P manipulation are displayed. The far left icon edits the current text
Bridge file, while the second icon opens an insert file. The third icon (disk)
Construction = . . . .
Earthwork saves the current file, while the fourth icon is the Save As....
Ezzemem option. The last two icons sort the current insert file in ascending
R/t v or descending alphabetical order.

Label Edit Field
:ffﬁé_:_ifzfi;zf;___l_: The Label Edit Field, located in the upper right portion of the dialog,
OFF. = 29.74 rT| reflects the text in the current label. Labels can be constructed by any

combination of Computed Text, Inserts, User Inserts, or manually
typed text strings.

| [ Space ] [ Retum ]
[ Clear ] [ Delimit ]
[ Place Label ]

Space
Press to add a Space within a label. A single space is added with each pressing of the button.

Return
Press to add a Return within a label and move to the next line down.

Clear
Press to clear the entire label from the label display window.

Delimit
Press to place a delimiter between lines.

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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6.2.2 Parameters Options

When the Params. tab is selected, the dialog changes dynamically, as shown below, to control the Text
Preferences / Symbology for the label.

1) Cross Section Labeler - Style: ...\v8.11\bin\def_xs.Isf -> Unnamed Style E] 0 [Z]
_Styleﬁi_l_es Q_ptions §c_a|e Tools
Text | Params. | Shape | Leader | Rotate | Styles | lffi\é_:_ﬁﬁ:;g?;_“l_.
Text Preferences / Symbology Sample Output R e i
o [0110_| g Rezr |
Width: [0.140 | o e e
Line Sp.: [0.140 | B2
Fort: [[.’1 31 font21 “’i STA. = [1+50.00 [ Space ] [ Retum ]
Level: [XS_P_Annotation v OFF. = 29.74 RT|| [ cexr | [ Deimt |
Color. [_Bylevel ) [ Place Label ]
Weight: | (1) Byle'v |
£ 9 & =9

These options are used to set the text parameters and symbology for the label. The four icons at the
bottom of the dialog have the following functions.

By Current
Select this icon to have GEOPAK determine the active MicroStation symbology (level, weight, color
and style) and populate the dialog accordingly.

By Element
Select this icon to select a previously drawn MicroStation element, and populate the dialog with its
element symbology.

LY

By D&C Symbology
Select this icon to use a D&C Manager item to set the element symbology.
=)

Set All
Select this icon to have GEOPAK read the current settings (level, weight, color and style) within the
Params. tab, and populate the Shape and Leader tabs accordingly.
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6.2.3 Shape Options

When the Shape tab is selected, the dialog dynamically changes as shown below.

1) Cross Section Labeler - Style: ...\v8.11\bin\def_xs.lIsf -> Unnamed Style
gatyieblesS Uptiona8 ele S Jonty

Text | Params. | Shape | Leader | Rotate | Styles | fzﬁé-:-ﬁﬁif:———lw
§hape Preferences : Sample Output OFF. = 29.74 BT i
«“EHoo e o o
AR R B e
Offset: | 0.07 || STA. = 11+50.00 [ Space ] [ Retum ]
Level: [XS_P_Annotation + | OFF. = 29.74 RT [ Cexr | [ Delmt ]
Color: [ _Bylevel v
Style: @E 909 [ Place Label ]
Wegt: [—— Blev] &0

Shape Preferences

Several shapes are supported in addition to a shapeless option. Selection of a shape draws the selected
shape around the label. The shape is proportional to the size of the label. As the label gets larger, the
shape is expanded to fit.

Shape Offset
The distance from the edge of the text to the shape

Symbology

Options are provided to set the Level, Color, Style and Weight for the shape. The same four icons as
described on page 6-6 are available to set the symbology.
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6.2.4 Leader Options

When the Leader tab is selected, the dialog dynamically changes as shown below to control the type of
leader and leader terminator.

1) Cross Section Labeler - Style: ...\v8.11\bin\def_xs.Isf -> Unnamed Style E] 7' [Z]
_Styleﬁi_l_es Q_ptions §c_a|e Tools
Text | Params. | Shape | Leader | Rotate | Styles | lffi\éf_ﬁffof?'_“l_.
LeaderType ‘Ten'ninator Sample Output iOFF. : 291".;2 ;It i
no 0] — > |
2 [Ear
Symbology_ ] STA. = 11+50.00 [ Space ] [ Retum ]
Level: |XS_P_Annotation | OFF. = 29.74 RT -
ol ByLevel = [ Clear ] [ Delimit ]
Style: | OBylev| 9 § [ Place Label ]
Weight: |——— () Byle'v| Ly 59

Leader Type

Four leader types and 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 AT (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

Options are provided to set the Level, Color, Style and Weight for the shape. The same four icons as
described on page 6-6 are available to set the symbology.
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6.2.5 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.

"} Cross Section Labeler - Style: ...\v8.11\bin\def_xs.Isf -> Unnamed Style Al=.9
VSterii_Ivers Options  Scale Ioolsv
Text | Params. | Shape | Leader | Rotate | Styles | STA=, = IIHS0200% |
Sample Output ---d-e-l-i-m-i-t---1-:
Text Angle OFF. = 29.74 RT

Cument Angle: | 0.000 |

)6 Element Angle

STA. = 11+50.00 [ Space J [ Retum ]

Alignment Angle:
OFF. = 29.74 RT [ Cear | [ Delimt |
Set Angle By -
(DP ] [Bement] [ AA ] [ Place Label |

Current Angle
Select this icon to place a label at the current angle.

Element Angle
Select this icon to set the label angle according to the angle along a MS graphic element.

Alignment Angle
Select this icon to rotate a label, either before or during placement, at an angle relative to a Chain. This
icon is used by the Plan View Labeler only and is not available for the cross section labeler.

Set Angle By
Three options are supported: DP, Element and AA (Active Angle.) These buttons are used in the Text
Angle commands above.
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6.2.6 Styles Options

When the Styles tab is selected, the dialog dynamically changes as shown below to create a new label
style, or modify or reuse previously defined Label Style.

#1) Cross Section Labeler - Style: ...\v8.11\bin\def_xs.Isf -> Unnamed Style (=13
Style Files Options Scale Tools
Text | Params. | Shape | Leader | Rotate | Stles | [5T2: = Ia%Son00* ‘
; [-—-d-e-1-i-m-i-t---1—|
ltem Selector Style Preview |oFF. = 29.74 RT

(3 Point Labels
2 Element Labels

| [ Space ] [ Retum ] _
[ Clear ] [ Delimit ]
| Place Label |

XD

| Node and Shape Only (v

One of the most useful tools of the labeler is its ability to store labels. The computed and text inserts,
shapes, leaders, element and text parameters of the label can all be stored under a unique name
enabling the user to create a complete library of labels to use in subsequent sessions. The styles are
stored in *.Isf files. Some default files for cross section (def_xs.Isf) are delivered with the GEOPAK
software.

New style files can be created, opened, and saved via the Style Files pull-down in the upper left corner
of the main dialog. With each Style file, a hierarchical 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. Invoking these utilities can be accomplished via
icons or push buttons.

New Style

To create a new style, begin by creating and placing the label. The label can be a copy or modification of
another style, or a totally new label. Once the label is placed, highlight the folder where the new style is
to be stored. Once a folder is highlighted, the new style button is un-ghosted. Next, press the New Style
button, which invokes the Create Style dialog shown on the following page.
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Create Style Type in the values for the Style Name and the Style Scale. The Style
Scale should be set according to the Text Size entered in the Text tab.
In the example, the text height and width were set to a value if 0.14
master units. When the label is recalled for placement, the scale for

the cross sections can be set within the Cross Section Labeler which
will be applied to the Style Scale to determine the text size for the
placed labels.

/ GFF, = 29.74 RT

Style Name: [ TRAINING |

Siyle Scale: | 1.000 |

[ ok | [ Cancel |

Select OK to add the style to the current Style File as shown in the
dialog below.

To use a style that has already been stored in a Style File, simply select the style name, select either the
Data Point Location or Select XS Element icon on the Text Tab, identify the data point location or
MicroStation element to be labeled, and then select Place Label to place the label.

I} Cross Section Labeler - Style: ...\v8.11\bin\def_xs.Isf -> TRAINING - Active E]; @
VSteriiIVers Options V§:aler 19"'5,
[ =
Text | Params. | Shape | Leader | Rotate | Styles | [STR2 = Lripoepos
: A |=—--d-e-l-i-m-i-t---1-:
i Style Preview |oFF. = 29.74 RT
(7> Labels ¥
(&> Point Labels X
[A] ElevOff B
[A] PVNEOf = Ji+
STA. = 115000 ff [ spoce ] [ Betm ]

(8 Flement {els BEF 23 T4 BT [ Clear ] [ Delimit ]
(e (pde Sy [t ]
Scale : 1.00 &

| Node and Shape Only (v |

Once a Style item has been selected, icons are available for the following functions.

Select Style Item
¢ Pressing this icon makes the highlighted style the active style.

Delete Style Item
¥ Pressing this icon deletes the current highlighted style.

Copy Style Item

Select the style to be copied, and then press the Copy Style Item icon. A copy of the style is
fa created.
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Rename Style / Category
To rename a style or category, simply highlight the item to be renamed, and then press the
Rename icon, invoking the dialog below.

Change the name, and then press the OK button. The display list is dynamically changed to
reflect the new name.

Refresh Style List
& Torefresh the Style List, simply press the Refresh icon.

Create Style Category
This icon is available if a Category is selected in the Item Selector list box. To create a new
category, simply press the Create Style Category icon, invoking the dialog below.

Type in the name of the new category, and then press the OK button. The category is added to
the bottom of the label list.

Delete Style Category
This icon is available if a Category is selected in the Item Selector list box. To delete a

category, simply select the category and then press the Delete Style Category icon.

Update Style

[ Labels
[ Point Labels
[A] ElevOff
[A PVNEOff

[A] TRAINING

3 Element Labels

[ Update Styie..[
Scale : 1.00

After modifying a style, the user may want to save the current modifications. Simply press the Update
Style button to invoke the dialog depicted below. Both Before and After labels are shown, so the user
can easily discern the changes.

Important: 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, press the New Style button, assign a new name and scale, and save.
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6.2.7 Pull-Down Menu Options

The Cross Section Labeler menu bar options include:
Style Files - file utilities to create, open and save stored Style files containing 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 - Currently only one tool is supported, Label Updater. It updates any label containing
computed text inserts as per user options (i.e., all labels, those within a fence, etc.

Style File Options

Styleif;leﬁ\ Options Scale Tools
I New... &3

Open...
Save

Save As...

Exit

.\bentley\zseopak\v8.11\bin\def_xs.1sf

In order to un-ghost the entire Style Files pull-down menu, the tab must be set to Styles. Styles are
layouts of commonly used labels, each stored with a user-defined name, leaders, computed text inserts,
etc., for easy retrieval. These are stored in *.Isf files which default to the ...geopak\bin directory.
Standard options are provide to create New style files, Open existing files, Save or Save As style files.
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Options

[ Options | scale  Tools

I Minimize Dialog N

Use Reference File CoorMates

Label Tools

Label Viewer

The options below are supported under the Options pull-down menu.

Minimize Dialog
When the Place Label button on the main dialog is pressed, toggling this option will minimize the main
labeling dialog to allow for easier label placement.

Label Tools

The Label Control tool frame contains a variety of useful tools during the actual placement of labels. It is
resizable and dockable, so it can be open, yet out of the way during placement. As it is an independent
tool frame, the main labeler dialog can be minimized while the Label Control is active. The twelve tools
are detailed below.

Cross Section Label Control

" 2 F, O 4 o OB m A

RR% Rotate Label to Active Angle
Select this tool to rotate a label, either before or during placement, to the active angle.

% Rotate Label By Element Angle
Use this toll to rotate a label to the angle of a selected MicroStation graphic element.

:%* Rotate Label by Two Data Points
¥ Use this tool to rotate a label to an angle between two data points.

@ Rotate Label 180
Use this tool to rotate a label 180 degrees from the current rotation of the label.

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 Data Point Location button located on the main dialog.
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=~ Identify Element
This button is a shortcut for the Select XS Element button on the main dialog.

I Edit Label
Once a label has been placed with any of the GEOPAK labelers, it can easily be edited. Select this
button, and then select the label to edit. GEOPAK populates the dialog, including all tabs, with the
information on the selected label. The label can be modified as desired, then placed again.

_@ 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. Select this button, and then the label from which to extract. GEOPAK loads the style, and
all required element and text parameters into the dialog.

Place Label
This button is a shortcut for the Place Label button on the mail dialog.

Restore Label Dialog
When the main dialog is minimized, pressing this button restores the main dialog to full size.

Label Viewer

When the Label View option is active, the Label View dialog is always
visible on the screen. When the Minimize Dialog option is activated, the
Label View dialog at left is invoked whenever the Place Label button in
the main dialog is pressed. A single label can be placed by pressing the
Place Label button (if not already pressed in the main dialog), then a
data point is placed 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.

STA. = 1+50.00
OFF. = 23.74 RT

[ Place Label ]
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Scale

[ scale | Tools

|
|| Change Scale. k

When Scale > Change Scale is selected, the dialog shown below is opened.

Scale Style

Curment Scale: 1.000
New Scale:: | [HIIE |

[, OK ] [Cancel]

This tool 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 5 scale cross section sheet, changing
the scale from one (1) to 5 would set the size of all the items contained in the label to the correct scale.

The options under the Tools pull-down menu are not supported by the Cross Section Labeler.
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7 Earthwork Quantities

7.1 Overview

GEOPAK provides the capability to calculate earthwork quantities from cross section elements or from
DTM volume differences. In this training class, we will focus on generating earthwork quantities from
the final cross sections.

In order to compute earthwork, GEOPAK requires:
e A MicroStation design file containing proposed cross-section and existing ground lines
e A GEOPAK job number and baseline (only required if the baseline has station equations)

GEOPAK computes earthwork using the average end area method by reading and interpreting the areas
between the existing ground and the proposed finished grade on the cross sections. This approach
affords the user maximum flexibility in that it is immaterial whether the cross section elements were
created entirely by GEOPAK or were created, or modified, using generic MicroStation commands.
GEOPAK can compute earthwork volumes from any reasonable graphical representation of a cross
section.

GEOPAK is extremely flexible when computing earthwork, using several types of excavation and fill,

numerous material types (known as soil types), and different shrink/expansion factors. In order to tell
the software how to compute earthwork, a thorough understanding of these concepts is necessary.
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7.2 Creating an Earthworks Run

From the Road Project dialog box, select Earthwork to access the Select Run dialog box shown below.

Eo&]

2} Road Project: 12345_Roadway.prij

:Elle”:Remerber - Options
.Working Directory: | C:\GPKClass\12345\geopak | User: training Job#: 185  .J
Working Alignment Influence Runs -
Working Alignment | RIS | [ Select ] [ Define ] [ Port Viewer ]
Existing |
Ground o . -
| | Existing Ground Existing Ground | Vetical
Draw Pattem Cross Sections Profile I Alignment
Coordinate 3 ~ |
Geometry | |
‘ Calculate Superelevation Proposed 3D
P ——— Superelevation Shapes | Cross Sections || Models
Horizontal 1 :
Alignment |——
1‘ Cross Section
Plan View — | Eathwok |
e ‘ Sheets
Plan View Tabular |
Quantities Summaries |
Plan & Profile Limits of Reports & XS
Sheets Construction Quantities

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 on the following page.

Run

_ Name Time |

Untitled 12/04/2008 12:08:21

Description
Untitled
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New Run Name

{Run Name: [ SR185

Description

Key-in the Run Name and an optional Description. Select OK to initiate creation of the new run.
In the select Run dialog box, select the new run from the list box and then pick OK to open the new run.
The Earthwork dialog box shown below is opened.

7} Earthwork - SR185

File

XS DGN File

Soil Types

Earthwork Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lanore Areas

Sheet Quantity

Chapter 7 — Earthwork Quantities Page 7-3



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

7.3 Configuring the Earthwork Dialog Box

After you have opened an earthwork Run, the Earthwork dialog box shown below is displayed.

2} Earthwork - SR185

File

XS DGN File

Soil Types

Earthwork Shapes
Qutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

Ignore Areas

Sheet Quantity

Select an item from the list box on the left side of the dialog to access the various parameters of the
earthwork run. A description of the items in the Earthwork dialog box can be found in the following
sections of this document. See the GEOPAK documentation for additional information.
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7.3.1 XS DGN File

When XS DGN File is selected, the dialog will change as shown below:

1\ Earthwork - SR185

L

XS DGN File XS DGN File: | C:\GPKClass\12345\roadway't | Q
Soil Types Tolerance: | 0.100000 |
Earthwork Shapes ) ; -

Output Format Vertical Search Distance: | 500.00 l
Add/Subtract Volume Baseline: | CLPS185 l
&gr&'g :\:’”“mem Begin Station: | 53:00.00R1 |
Ignore Areas End Station: | 77+50.00 R 2 \
Sheet Quantity

If you have set up a Working Alignment Definition with the GEOPAK Project Manager, the following
information is taken from the currently selected Working Alignment and automatically placed in the
Earthwork XS DGN File dialog box:

XS DGN File - The name and location of the design file containing the cross sections.
Baseline - The name of the Chain representing the Horizontal Alignment.
Begin Station - The beginning station of the cross sections found in the specified XS DGN File.
End Station - The ending station of the cross sections found in the specified XS DGN File.
The remaining items are given default values as described below:

The Tolerance item defines the maximum distance between the endpoints of two MicroStation
elements for them to be considered connected.

The Vertical Search Distance is used to define how far above and below each cross section axis
GEOPAK will search for MicroStation elements that make up each individual cross section. By
default, GEOPAK places existing ground cross sections horizontally 1000 master units and
vertically 500 master units apart. These values are specified when the existing ground cross
sections are initially generated.

Note: If you elected to change the value for the Distance Between Cross Sections Vertical item

when you generated the existing ground cross sections, it will be necessary to assign the same
value for the Earthwork Vertical Search Distance item.
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7.3.2 Soil Types

When the Soil Types item is selected, the dialog box will change as shown below:

W} Earthwork - SR185 =3

File

XS DGN File Sail Type ftems |
oil Types

Earthwork Shapes

QOutput Format

Add/Subtract Volume

Centroid Adjustment

Skip Areas

Ignore Areas Search Crteria

Shioot Gty [[] Use Working Alignment Definition

Class | Existing Ground v|

Soil Type: [ ]

Multiplication Factors

Roadway Excavation: 1”1‘065

Subsoil Excavation: | 1.000

Fill: [1.000

oooooo

[ Match | | Display | | Reset |

The Soil Types portion of the Earthwork dialog is used to define any number of soil types to be
computed by GEOPAK. Each Soil Type is given a user defined name. At least two Classifications are
necessary to define a Soil Type. The available Classifications are shown below:

Existing Suitable
Existing Unsuitable
Muttiplicz  Proposed Finish Grade
Proposed Undercut

Soil Type:

The Class is extremely important, as it dictates which Soil Type materials are re-used and which
materials are not.

Existing Ground
This Class is used to define the elements that comprise the existing ground line. The elements
defining the existing ground must be contiguous between the proposed tie down points.

The soil type name specified with the existing ground is important as it is the default excavation

material. Only one default cut material may be specified. This material is computed by the
software in areas where the proposed finish grade is below the existing ground.

Page 7-6 Chapter 7 — Earthwork Quantities



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

Existing Suitable

Materials defined as this type will be removed down to the proposed subgrade. Any portion of
this material that is below the proposed subgrade will be left in place and not tabulated in the
earthwork quantities.

Existing Unsuitable

Materials defined as this type will be completely removed. Portions of an Existing Unsuitable
material below the proposed subgrade will be removed and backfilled. The areas beneath the
proposed subgrade that are to be backfilled will be automatically included in the Fill quantities
for the cross section, but are not automatically included in the excavation quantities.

Proposed Finished Grade

For ODOT projects, the proposed finish grade is defined to include the bottom of the proposed
pavement, shoulders, curb and gutter, side slopes, top of proposed ditches, etc. The software
must be able to contiguously draw from the centerline to the touchdown point using these
levels.

The soil type name specified with the proposed finish grade is important as it is the default fill
material. Only one default material may be specified. This material is utilized by the software in
areas where the proposed finish grade is above the existing ground.

Proposed Undercut

The proposed undercut is used to define undercuts or subcuts. It is important to remember that
the soil type name you assign for the proposed undercut is not the material being removed, but
what the area will be backfilled with. The material being removed is computed as part of the
default excavation unless it is an existing suitable or unsuitable material.

Excavation Limit

Excavation limits are short lines drawn onto cross sections to tell the software where to stop
removing existing unsuitable or suitable material. They have no direct correlation to proposed
features, except that the removals normally end at the outside edge of proposed construction.

Excavation limits are required whenever existing suitable or unsuitable classifications are
specified. See section 7.6.2 for more information on Excavation Limits.
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In this example, we will define a Soil Type named “203-EARTH” representing the cut and fill volumes for
the cross sections.

The soil type 203-EARTH will be defined by the existing ground and the proposed finished grade. Take
the following steps to define the Existing Ground:

v' Select Existing Ground from the Class drop down menu as > Bdsling Ground
Existing Suitable

. Soil Type:
shown at rlght. Existing Unsuitable
Multiplicz  Proposed Finish Grade
v Key-in the Soil Type name 203-EARTH Roadway | oposed Underaut

v' Toggle on the Use Working Alignment Definition item under
the Search Criteria section of the dialog box, as shown below.
The Criteria Status section in the lower right portion of the dialog box is updated to reflect the
values assigned in the current Working Alignment Definition for the Existing Ground.

If you have not assigned values for the Existing Ground item in the GEOPAK Project Manager, do
not toggle on the Use Working Alignment Definition item. In this case, it will be necessary to
manually assign values for the Lv Names, Weight, Colors, Styles and Types shown under the
Search Criteria portion of the dialog box.

v Key-in the values for the Multiplication Factors, also known as shrink/swell factors if desired.
The default values are 1.0.

v Select the Add button to add Existing Ground to the Soil Type Items list box as shown below:

W4} Earthwork - SR185 =3

Elle
XS DGN File Soil Type ltems
Earthwork Shapes
QOutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas
lgnore Areas Search Ciiteria
Sheet Quantity Use Working Alignment Definition
Class | Bxisting Ground v/
Soil Type: |203-EARTH \ Lv Names: XS_X_Ground_Line
Multiplication Factors Lv Numbers:
—— Colors: Bylevel
Roadway Excavation: | 1.000
S E— Styles: Bylevel
Subsoil Excavation: | 1.000
Weights: Bylevel
Fil: [ 1.000
e Types: 34
[ Add L\\&l[ Delete | [ Modfy |
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The steps to define the Proposed Finish Grade are the same as those used to define the existing ground,
and are summarized below:

v Select Proposed Finish Grade from the Class drop down menu.
v Use the same Soil Type name as the Existing Ground.

v' Toggle on the Use Working Alignment Definition item under the Search Criteria section of the
dialog box as shown below, or define the Search Criteria manually.

v Select the Add button to add Proposed Finish Grade to the Soil Type Items list box as shown
below:

1\ Earthwork - SR185 E] : @

File
XS DGN File Soil Type ftems I
Existing Ground
Earthwork Shapes
QOutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas
Ignore Areas Search Criteria
Sheet Quarntty Use Working Alignment Definition

Class [ Proposed Finish Grad V|

Soil Type: [ 203-EARTH | Lv Names: XS_P_Finished_Grade.>
Muttiplication Factors Lv Numbers:
o Colors: 2.Bylevel &
Roadway Excavation: ﬁDDD ‘
s AT Styles:  0.Bylevel i
Subsoil Excavation: | 1.000
Weights: 2 Bylevel |
Fill: | 1.000
: Types: 34

[ Add ] [ Delete ] [ Modfy ]
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7.3.3 Earthwork Shapes

When Earthwork Shapes is selected, the dialog box changes as shown below:

1} Earthwork - SR185

File

XS DGN File [] Draw Earthwork Shapes ‘7
Sail Types [] Stratify Shape Color

Earthwork Shapes

Qutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas
Ignore Areas
Sheet Quantity

The Earthwork Shapes item is used to draw MicroStation Shape elements in the cross section design file
representing the cut and fill areas.

Toggle the Draw Earthwork Shapes option on to draw shapes in the MicroStation design file specified by
the XS DGN File item.

Double-click the Parameters symbology box to access the GEOPAK Set Feature dialog, shown below. The
level XS_P_Earthwork_Shapes has been defined for placement of the earthwork shapes.

Set Feature

Symbology
EEHXS P_Earthworc_ShEY
Color: M ByLevel v
Style: | (0) ByLeve v |
Weight: | (0) ByLeve v |
[ OK I [ Cancel ]

With the Stratify Shape Color option toggled on, GEOPAK will draw each cut and fill area using a
different color. GEOPAK assigns (in ascending numerical order) each material type two colors, one for
cut and one for fill. An example of the shapes drawn for cut and fill areas is shown below:

Soil Typer 203-EARTH Soil Type: Z03-EARTH
FiLL fecolor = 1} Fill realor=11—

Soil Typer 203-EARTH
Excavation (color=0)
Soil Type: 203-EARTH
Excavation fcolor=0;
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7.3.4 Output Format

When Output Format is selected, the dialog box will change as shown below:

I\ Earthwork - SR185 A=

File
XS DGN File | [ Accumulate Adjusted Volume Column
|Soil Types [] Accumulate Unadjusted Volume Column
| Earthwork Shapes S
Ioutout Format [[] Caleulate only between Excal@tfrj Limits
| Add/Subtract Volume End Area Decimal Places |1 &/
|Centroid Adjustment
|Skip Areas Common Exc
|lgnore Areas
i.Sh eet Quantity Subgrade Exc -
7 - Subsoil Exc

Fil

When earthworks are processed, GEOPAK generates an earthwork log file that is used to report the
guantities for the cross sections. The Output Format options are used to define how the earthwork
guantities are reported in this log file.

The log file is an ASCII file. A portion of the a file is shown below:

Material Name End Areas Unadjusted Adjusted Mult Mass
Station Volumes Volumes Factor Ordinate
(sq. ft.) (cu. yd.) (cu. yd.)
53+00.000 203_EARTH
Common Exc 72.7 0 0 1.00
Subgrade Exc 0.0 0 0 1.00
Subsoil Exc 0.0 0 0 1.00
Fill 33.0 0 0 1.00 0
53+25.000 203_EARTH
Common Exc 58.6 61 61 1.00
Subgrade Exc 0.0 0 0 1.00
Subsoil Exc 0.0 0 0 1.00
Fill 31.1 30 30 1.00 31

Excavation and fill quantities are reported for each cross section. By default, three classifications of
excavation volumes are listed in the GEOPAK Earthwork Log file. These excavation classifications are as
follows:

e Common Excavation
e Subgrade Excavation
e Subsoil Excavation

In some cases, the designer may not wish to separate the excavation quantities into separate
classifications. The output format can be changed to combine the excavation quantities into one listing.
For example, if the user desires to combine all three excavation classifications into an earthwork listing
consisting of just cut and fill, press the < or > arrows until the desired option is displayed.
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Excavation
Fill

With Excavation and Fill specified, the excavation quantities are combined as one item in the Earthwork
Log file as shown in the example below:

Material Name End Areas Unadjusted Adjusted Mult Mass
Station Volumes Volumes Factor Ordinate
(sq. ft.) (cu. yd.) (cu. yd.)

53+00.000 203_EARTH

Excavation 72.7 0 0 1.00
Fill 33.0 0 0 1.00 0
53+25.000 203_EARTH
Excavation 58.6 61 61 1.00
Fill 31.1 30 30 1.00 31

Options for reporting the excavation and embankment quantities include:

Common Exc, Subgrade Exc, Subsoil Exc, and Fill
Excavation (Common and Subgrade), Subsoil Exc, and Fill
Excavation (Common and Subsoil), Subgrade Exc, and Fill
Excavation (Subgrade and Subsoil), Common Exc, and Fill
Excavation (all types) and Fill

Accumulate Adjusted Volume Column
When activated, an additional column is added to the earthwork report where the adjusted volume of
each excavation and fill, for each material, is cumulatively totaled.

Accumulate Unadjusted Volume Column
When activated, an additional column is added to the earthwork report where the unadjusted volume of
each excavation and fill, for each material, is cumulatively totaled.

Calculate Only Between Excavation Limits

Another option within this dialog is Calculate Only Between Excavation Limits. In this option, the use of
excavation limits is to demarcate earthwork processing. This is extremely useful in projects where
earthwork is staged, or a separate quantity for each roadway in a multiple alignment scenario is
necessary. When the toggle is activated, all earthwork calculations, not just existing removals, are
restricted to user-defined excavation limits.

End Area Decimal Places
From O to 4 decimal places may be set for the output values.
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7.3.5 Add/Subtract Volume

When Add/Subtract Volume is selected, the dialog box changes as shown below:

7} Earthwork - SR185 E]El‘i]

File
XS DGN File [[] Process Add/Subtract Volumes
Soil Types i Class Soil Type | Station Volume |
Earthwork Shapes
Qutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas
lgnore Areas < |
Sheet Quantity = =
Soil Type 203EARTH v
Station: | ‘ Add l
Earthwork Operation [ Common Exc v
Volume: | \ [ Modify ]

The Add/Subtract Volume item is used to specify quantities to be added to or subtracted from the
GEOPAK earthwork calculations. This procedure involves the following steps:

v" Toggle on Process Add/Subtract Volumes if you wish to define additional earthwork volumes to
be added to, or subtracted from, the GEOPAK Earthwork calculations.

v Select the soil type using the Soil Type option button. The soil types defined for the run are
available in the option button.

v Select the EW Operation that you want to have the quantity added to or subtracted from. The
available options are Common Exc, Subgrade Exc, Subsoil Exc and Fill.

v Key-in the Station and the Volume you wish to add, or subtract, at the specified station.
Subtracted volumes should be entered as negative numbers. The station does not necessarily
have to be at a cross section station. However, it must be within the specified station range.

v" Select the Add button to add the station and volume to the List box.

To modify data, highlight the line to be modified. Change the desired value, and then press the Modify
button. The change is reflected in the list box.

To delete a line, highlight the line to be deleted, and then press the Delete button. The line is deleted
from the list box.

There is no limit to the number of defined Add/Subtract Volumes.
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7.3.6 Centroid Adjustment

When Centroid Adjustment is selected, the dialog box changes as shown below:

W) Earthwork - SR185 E)5/&X

gl

XS DGN File
Soil Types [] Centroid Adjustment
Earthwork Shapes

Qutput Format
Add/Subtract Volume

Skip Areas

lgnore Areas

Sheet Quantity

Earthwork volumes are calculated by averaging end areas and then multiplying these averaged areas by
the distance between two successive cross sections, as measured along the baseline. If the bulk of the
earthwork areas are located predominantly to either the left or the right of the baseline, an error occurs
in the volume calculations for all non-tangential portions of the baseline. This error can be negligible, or
substantial, depending on the degree of baseline curvature as well as the distance to which cross section
areas are offset from the baseline.

The Centroid Adjustment option invokes a procedure that adjusts volumes based upon the lateral offset
between the centroid of the cross section end areas and the baseline. This procedure involves the
following steps:
e Acentroid is calculated for each cross section.
o An offset between the centroid and the baseline is computed for each cross section.
e Between two successive cross sections, the individual centroid offsets are averaged. A
concentric chain, offset by this averaged distance, is then calculated. The longitudinal distance

along this chain between the cross sections is determined.

o The resultant volume is then determined by multiplying the end area average by the adjusted
longitudinal length, along the concentric chain.
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7.3.7 SKip Areas

When Skip Areas is selected, the dialog box changes as shown below:

"L} Earthwork - SR185 A=
Elle
XS DGN File [] Process Skip Areas
Soil Types Begin Station End Station
Earthwork Shapes
Qutput Format
Add/Subtract Volume
Centroid Adjustment
ip Areas
lanore Areas
Sheet Quantity
BegnStaons ||
L
[ Add | [ Delete | [ Modiy |

The Skip Areas item is used to define a station range where earthwork quantities are computed, but are
not included in the grand totals for the earthwork run. This procedure involves the following steps:

v Toggle on Process Skip Areas to have GEOPAK omit earthworks calculations for the specified
station range.

v" Key-in the Begin Station and End Station for the skip area. If the baseline has station equations,
the regions must be included.

v' Select the Add button to add the station range to the list box.

To modify data in the list box, highlight the line to be modified. Change the desired value, and then
press the Modify button. The change is reflected in the list box.

To delete a Skip Area in the list box, highlight the line to be deleted, and then press the Delete button.
The line is deleted from the list box.

There is no limit to the number of defined Skip Area station ranges.
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7.3.8 Ignore Areas

When Ignore Areas is selected, the dialog box changes as shown below:

W\ Earthwork - SR185 Al=_J

File

: XS DGN File Process Ignore Areas

éSoil Types Begin Station End Station
|Earthwork Shapes 66+50.00R 1 67+00.00R 1
{Output Format

| Add/Subtract Volume
|Centroid Adjustment

| Skip Areas

lonore Areas |

EShee't Quantity

Begin Station: | 66+50.00 R 1 \

End Station: [67:00.00R1 |
[ Ad | [ Delete | [ Modfy |

The Ignore Areas option is used to define a station range where no quantities will be computed. This
option differs from the Skip Area option in the following way:

e Earthwork quantities are computed for the station range defined as a Skip Area, but not
included in the Grand Total.

The Ignore Areas option involves the following steps:

v Toggle on Ignore Areas to have GEOPAK omit earthworks calculations for the specified station
range.

v/ Key-in the Begin Station and End Station for the area to be ignored. If the baseline has station
equations, the regions must be included.

v' Select the Add button to add the station range to the list box.

To modify data in the list box, highlight the line to be modified. Change the desired value, and then
press the Modify button. The change is reflected in the list box.

To delete an Ignore Area, in the list box highlight the line to be deleted, and then press the Delete
button. The line is deleted from the list box.

There is no limit to the number of defined Ignore Area station ranges.
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7.3.9 Sheet Quantity

When Sheet Quantity is selected, the dialog box changes as shown below:

1) Earthwork - SR185 E]f X

iElle

XS DGN File [[] Write Sheet Quantities File
Soil Types ASCII File: | lQ
Earthwork Shapes ) 7 ] Pt
Output Format Decimal Places |0 | Total Quantity Length | 10 % |
Add/Subtract Volume —
Centroid Adjustment Column | Sail Type Earthwork Operation | Quantity Type =~
Skip Areas
Ignore Areas
{Sheet Quantity

[1 ] v | Common Exc % | End Area v + v

[ Ad | [ Delete | [ Modfy |

Earthwork quantities can be written directly onto cross sections sheets. A two step process is required:

1. An ASCII text file is produced from the earthwork calculations. This ASCII text file contains the
area and/or volume quantities that are to be written onto the cross section sheets.

2. The sheet quantities can be placed on the cross section sheets using one of two options:

o The GEOPAK Cross Section Sheet Layout utility can be configured to read the Sheet
Quantity ASCII file to place the appropriate text onto the cross section sheets.

e An ODOT VBA Application can be used to place the sheet quantities directly in the cross
section cell design file. The quantities are displayed on the cross section sheets, along
with the cross section graphics, using reference attachments.

Regardless of the method used to place the quantities on the cross section sheets, a Sheet Quantity File
must be generated as described below.

The dialog box items are discussed below:

Write Sheet Quantities File
Toggle on Write Sheet Quantities File for GEOPAK to create the ASCII text file containing the
earthwork quantities.

ASCII File

Key-in the name of the ASCII File that you wish GEOPAK to write the earthwork quantities into. If
you use the Select button to browse the directory structure for an existing file name, GEOPAK
will overwrite the file that you select with the new values for this earthwork run.
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It is recommended you use the name of the COGO chain used to generate the cross sections in
the filename as shown below.

Write Sheet Quantities File
ASCII File: [ CLPS185_Earthwork bd Q|

The remaining items in the dialog box are used to define which volumes you would like to include in the
ASCII File containing the earthwork calculations. The instructions to set up the ASCII File to contain Cut
End Areas, Fill End Areas, Cut Volumes and Fill Volumes are as follows:

Including Common Excavation (Cut) End Areas in the Earthwork ASCII File

We will store the cut end areas in column one of the earthwork ASCII File.
v" Toggle the Columnitemto 1
v" Toggle the Decimal Places option to 0 for projects in English units

v" The Total Quantity Length option button is used to define the column width for each earthwork
type stored in the ASCII File. The default value of 10 should be sufficient

There are three option buttons located at the bottom of the dialog box which allow the user to define
the Soil Type, Earthwork Operation and Quantity Type. Take the following steps to define the Common

Excavation end areas:

v Select the Soil Type. The soil types that you have previously defined for the run will be available
in the left most option button. The soil type 203-EARTH is the only type defined in this example.

v The next option button is used to select the desired Earthwork Operation. For this example,
select Common Exc.

v" The Quantity Type can be selected using the next option button. For this example, select End
Area.

Select the Add button to include the Common Excavation End Area in the list box, as shown below:

Decimal Places [O*VI Total Quantity Length \E’

‘ Column | Soil Type | Earthwork Operation | Quantity Type +/- H
1 203-EARTH  Common Exc End Area -
|1 %[ 203EARTH %[ Common Exc  +| End Area v+ vl
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Including Fill End Areas in the Earthwork ASCII File

We will store the Fill end areas in column two of the earthwork ASCII File.
v' Toggle the Column item to 2.
v' Toggle the Decimal Places option to 0 for projects in English units.

v The Total Quantity Length option button is used to define the column width for each earthwork
type stored in the ASCII File. The default value of 10 should be sufficient.

There are three option buttons located at the bottom of the dialog box which allow the user to define
the Soil Type, Earthwork Operation and Quantity Type. Take the following steps to define the Fill end
areas:

v Select the Soil Type. The soil types that you have previously defined for the run will be available
in the option button. The soil type 203-EARTH is the only type defined in this example.

v The next option button is used to select the desired Earthwork Operation. For this example,
select Fill.

v' The Quantity Type is selected using the next option button. For this example, select End Area.

Select the Add button to include the options set above for the Fill End Area in the list box as shown
below:

Decimal Places [0—;| Total Quantity Length 1‘0—7:‘{
Column | Soil Type | Earthwork Operation | Quantity Type +- |
1 203-EARTH  Common Exc End Area +
2 203-EARTH  Fil End Area +

9+ 9

v/ End Area

|2 v| 203EARTH & [Fil
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Including Common Excavation (Cut) Volumes in the Earthwork ASCII File

We will store the Common Excavation volume in column three of the earthwork ASCII File.
v" Toggle the Column item to 3.
v' Toggle the Decimal Places option to 0 for projects in English units.

v' The Total Quantity Length option button is used to define the column width for each earthwork
type stored in the ASCII File. The default value of 10 should be sufficient.

There are three option buttons located at the bottom of the dialog box which allow the user to define
the Soil Type, Earthwork Operation and Quantity Type. Take the following steps to define the Common
Excavation Unadjusted Volumes:

v Select the Soil Type. The soil types that you have previously defined for the run will be available
in the left most option button. The soil type 203-EARTH is the only type defined in this example.

v" The next option button is used to select the desired Earthwork Operation. For this example,
select Common Exc.

v" The Quantity Type is selected using the next option button. For this example, select Unadjusted
Volumes.

Select the Add button to include the options set above for the Common Excavation Unadjusted Volumes
in the list box as shown below:

Decimal Places [0 (v Total Quartity Length |10 \v|
Column | Soil Type | Earthwork Operation | Quantity Type + |
1 203-EARTH  Common Exc End Area +

2 203-EARTH  Fil End Area -

3 203-EARTH  Common Exc Unadjusted Volume +

‘\37: E;ZH(}S-EARTH viucommon Exc VH Unadjustedvalumes VH + v]
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Including Fill Volumes in the Earthwork ASCII File

We will store the Fill Volume in column four of the earthwork ASCII File.
v" Toggle the Column item to 4.
v' Toggle the Decimal Places option to 0 for projects in English units.

v' The Total Quantity Length option button is used to define the column width for each earthwork
type stored in the ASCII File. The default value of 10 should be sufficient.

There are three option buttons located at the bottom of the dialog box which allow the user to define
the Soil Type, Earthwork Operation and Quantity Type. Take the following steps to define the Fill
Unadjusted Volumes:

v Select the Soil Type. The soil types that you have previously defined for the run will be available
in the left most option button. The soil type 203-EARTH is the only type defined in this example.

e The next option button is used to select the desired Earthwork Operation. For this example,
select Fill.

v" The Quantity Type is selected using the next option button. For this example, select Unadjusted
Volumes.

Select the Add button to include the options set above for the Fill Unadjusted Volumes in the list box as
shown below:

Decimal Places |0 | Total Quartity Length | 10 |
Column | Soil Type | Earthwork Operation | Quantity Type +/- |
1 203-EARTH  Common Exc End Area +
2 203-EARTH  Fil End Area +
3 203-EARTH  Common Exc Unadjusted Volume <+
4 203-EARTH  Fill Unadjusted Volume +

|4 +| 203-EARTH

v | Fill || Unadjusted Volumes VH + v
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Sheet Quantity File Format

When the earthworks run is processed, the Sheet Quantity file is written to the current Working
Directory. The first few lines of the file are shown below.

000000000000 1111111111 2222222222 3333333333 4444444444
53+00.000/1 73 33 0 0
53+25.000/1 59 31 61 30
53+50.000/1 44 33 47 30
53+75.000/1 35 40 36 33
54+00.000/1 29 42 29 38
54+25.000/1 29 40 27 38
54+450.000/1 32 34 28 35

The first row of the output file is a header row containing the column numbers. Each subsequent row of
the file contains the following information as defined in the Earthworks dialog box:

Column O - The station and region number
Column 1 - Cut end area for the station

Column 2 - Fill end area for the station

Column 3 - Cut unadjusted volume for the station
Column 4 - Fill unadjusted volume for the station

The procedure to include the sheet quantities on the cross sections sheets is detailed in the next
chapter.
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7.4 Processing an Earthworks Run

After you have configured the various options of the Earthwork dialog box, you are ready to have
GEOPAK calculate the earthwork quantities. From the GEOPAK Earthwork dialog, select File > Run. This
will bring up the following dialog box:

2\ Earthwork
Qutput
[To Log File | [CLPS185_Earthworklog |

[[] Pause On Each Section

active Chect Apply
[] Disable View Update

An option button is available to allow the user to choose to send error messages to the Screen Only or
to save error messages in a Log File. To save a log file, select To Log File and key-in the name for the file.
The log file will be saved in the Working Directory that has been assigned for the project.

The Pause on Each Section option forces the earthworks process to stop at each cross section as it is
processed.

As the earthworks are processed, GEPOPAK cycles through the cross sections. The Disable View Update
option will speed up processing the earthwork quantities without waiting for the MicroStation view to

update.

Select Apply to begin the earthwork calculations. The following dialog box opens:

‘4! Process Cross Sections Display E] 0 @
COMPUTING EARTHWORKS FOR BASELINE = CLPS185 A_
COMPUTING EARTHWORKS FOR JOB = 185
FORMING LIST OF XSCELLS
BEGINNING EARTHWORKS CCOMPUTATION
=}

Materizl Name End Areass Unadjusted Adjusted Mult Mass
Station Velumes Velumes Factor Ordinate
{sqgq. £t.) {cu. yd.) (cu. yd.)
REGICON = 1
53+00.00 203-EARTH
Excavation €3.9 s} 0 1.00 =5
Fill 33.0 s} 0 1.00 0 v
[] Criteria Viewer [] Disable View Update
Pause On Each Section [[] Maintain Relative Window

As the cross sections are processed, the status is displayed in the GEOPAK Process Cross Sections Display
dialog box, as shown above. When processing is complete, the options Exit or Next Run become
available for the user to choose from.
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7.4.1 Diagnosing Problems

As the cross sections are processed, GEOPAK expects the elements that make up the Existing Ground
and the Proposed Finished Grade to connect as a continuous string of elements. If there is a gap in the
elements that make up one of the Soil Types, GEOPAK will alert you of the problem as shown in the
example below.

! Earthwork Error Message Q =

] ge!
Station = 53+00.00
XS-W-DANGPROP Proposed finish grade element between points:
59.5934, 11.0465and
60.0170, 10.9053
does not connect with any other element at:

XValue |59.593393 Y-Value [ 11.046469

[ Redo | [ Skp | [ SkipAl | [ Abot | [ DP

In this example, one of the Proposed Finish Grade elements does not connect with another element.
The DP button can be used to find the location where the problem occurs as follows:

v" Select the MicroStation Zoom In command

v' Repeatedly pick the Earthwork Error Message DP button until you zoom in close enough to see
the problem.

4 Earthwork Error Message

Emor Message
Station = 53+00.00 @
XS-W-DANGPROP Proposed finish grade element between points: =

59.5834, 11.0465and 3

60.0170. 109053

does not connect with any other element at: il
XValue 59593393 | YValue [11.046469 |  |™" = mmeeeeen | S

[Redo][Skjp][SldeI][Abod][DPQ """"""""""""

In the example above, the ditch backslope does not tie to the existing ground within the specified
tolerance. Use the MicroStation Extend Element to Intersect command to resolve the problem.

After the graphics have been corrected, select the Earthwork Error Message Redo button to continue
processing the earthwork quantities.
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Exercise 7

Using this Chapter as a guide, compute the earthwork quantities for S.R. 185.

e Save a Sheet Quantities file

e Save an Earthworks Log File

o What folder are these two files written to?

e  Which file contains the grand totals for the earthwork quantities?
o What is the total excavation for the project?
o What is the total embankment for the project?
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7.5 Undercut

Undercuts are used to define any proposed component which is not part of the finished grade. This
includes undercuts, proposed topsoil placement, or aggregate quantities.

The ODOT standard criteria file undercut.x can be used to draw undercut on the cross sections. An
example of the undercut is shown below.

Undercut Surface
Level = XS_P_Undercut2

Undercut Bottom /
Level = XS_P_Undercut

According to GEOPAK earthwork guidelines, proposed undercuts must connect to another proposed
undercut or proposed finished grade, not to existing ground. For this reason, it is necessary to define
two proposed undercut layers. One layer will be the proposed undercut layer (level XS_P_Undercut)
and the other layer will define the limits of undercut removal (level XS_P_Undercut2).

When processing an earthworks run with undercut, all of the Earthwork dialog box functions should be
completed as described in the previous sections of this guide with the exception of the Soil Types items.

From the Soil Types portion of the Earthwork dialog box, take the following steps to define the
symbology of the elements that will make up the first Proposed Undercut layer:

v Select Proposed Undercut from the Class option button as shown on the following page.

v Type in 203-EARTH for the name of the Soil Type. When defining the soil type name for the
undercut, it is important to remember that the soil type is not the material being removed, but
what the area will be backfilled with. The material being removed is computed in the default
excavation unless it is defined as an existing suitable or unsuitable material.

Since there is no item in the Working Alignment Definition for Proposed Undercut, it will be necessary
to manually assign values for the Level, Weight, Colors, Styles and Types shown under the Search
Criteria portion of the dialog box. Take the following steps:

v" Toggle on these items under the Search Criteria section of the dialog box.

v Press the Match button. The software prompts you to identify and accept an element. When

accepted, its symbology is added to the Search Criteria and all elements which match the search
criteria are highlighted. To clear the current search parameters, press the Reset button.
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v" Toggle on the Common Excavation Only option, if desired (see the notes at the end of this
section about this option).

v" Key in the values for the Multiplication Factors, also known as shrink/swell factors, if desired.
The default values are 1.0.

v After you have defined the parameters for the Proposed Undercut, select the Add button to add
the Proposed Undercut to the Soil Type Items list box, as shown below:

W4} Earthwork - SR185 =3

File
XS DGN File Soil Type ftems [
Existing Ground
Earthwork Shapes Proposed Finish Grade
Qutput Format Proposed Undercut
Add/Subtract Volume
Centroid Adjustment
Skip Areas
lgnore Areas Search Criteria
Sheet Quartty Common Excavation Only

Class | Proposed Undercut  +| Do Not Include In Mass Ordinate

Fill: [ 1.000

Soil Type: |203-EARTH | Lv Names: [XS_P_Undercul | a
Multiplication Factors ers: | |k

Colors: | 8 | &

Roadway Excavation: | 1.000 | [
Subsoil Excavation: | 1.000 e [O [ &

u = HE e
Weights: |2 | a

|

e |
Match ] W’splay ] [ Reset ]

| Add ] [ Delete ] [ Modfy |

(D0 EEO

The steps to define layer two of the Proposed Undercut are the same as the steps used to define the
first layer, with the exception that you must pick the undercut elements from level XS_P_Undercut2.

v Select Proposed Undercut from the Class option button.

v' Type in 203-EARTH for the name of the Soil Type.
Since there is no item in the Working Alignment Definition for Proposed Undercut, it will be necessary
to manually assign values for the Level, Weight, Colors, Styles and Types shown under the Search
Criteria portion of the dialog box.

v" Press the Reset button to clear the current search parameters.

v' Toggle on the items under the Search Criteria section of the dialog box as shown above. Press

the Match button. The software prompts you to identify and accept an element. When

accepted, its symbology is added to the Search Criteria and all elements which match the search
criteria are highlighted.
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v" Toggle on the Common Excavation Only option. if desired (see the notes at the end of this
section about this option).

v' After you have defined the parameters for the second Proposed Undercut, select the Add
button to add the Proposed Undercut to the Soil Type Items list box. as shown below:

W\ Earthwork - SR185 Bl
| File

XS DGN File Soil Type ltems |

Bxisting Ground

Earthwork Shapes Proposed Finish Grade

Qutput Format Proposed Undercut1

Add/Subtract Volume Proposed Undercut2

Centroid Adjustment

Skip Areas

lgnore Areas Search Criteria

Sheet Quanty Common Excavation Only

Class | Proposed Undercut %/ Do Not Include In Mass Ordinate

Soil Type: | 203-EARTH | Lv Names: | XS_P_Undercut2 | a
Multiplication Factors - s | | ‘=
v Colors: | 8 fa |
Roadway Excavation: < il :0 : -
v ; 2

Subsoil Excavation: e
Weights: |1 | &
Fil: [1.000 X _
O Types: | |
| Match | | Display | | Reset |

| Add | [ Delete | [ Modiy

| the Soil Type Items list box, the software will place a number 1 after the first Proposed Undercut and
will add a number 2 to the second Proposed Undercut as shown above.

An example of the shapes drawn for the undercut is shown below.

Soil Type: 203-EARTH
Excavation feolor = 0/

Soil Type: 203-EARTH
Fill tcolor = I

%7

Soil Type: 203-EARTH
Undercut feolor = I
Tabulated as Excavation and Fill
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7.5.1 Undercut Quantities

If the Earthwork dialog components are completed as described in this section, the undercut quantities
will be included in both the excavation and fill quantities. That is, the area of the shape for the undercut
will be counted once for the cut quantities and again for the fill quantities. An example of the quantities
reported in the earthworks log file is shown below:

Material Name End Areas Unadjusted Adjusted Mult Mass
Station Volumes Volumes Factor Ordinate
(sq. ft.) (cu. yd.) (cu. yd.)

REGION = 1
64+00.00 203-EARTH
Excavation 277.5 236 236 1.00
Fill 189.1 162 162 1.00 0

Mass ordinate for 203-EARTH = 546

The undercut quantities can be split as a separate excavation value by use of the Common Excavation
Only check box. Turning this option off, and changing the Output Format, will separate the undercut
excavation areas as a separate subgrade excavation quantity. Take the following steps:

From the Soil Types option, select the Proposed Undercutl item
Toggle off the Common Excavation Only option

Select the Modify button to accept the change

Repeat these steps for the Proposed Undercut2 item

W1} Earthwork - SR185 =3

AN

File
XS DGN File Soil Type ftems [
Bxisting Ground
Earthwork Shapes Proposed Finish Grade
Qutput Format Proposed Undercut 1
Add/Subtract Volume Proposed Undercut2
Centroid Adjustment
Skip Areas
lgnore Areas Search Ciiteria
Sheet Quantty [] Common Excavation Only
Class | Proposed Undercut v[ Do Not Include In Mass Ordinate
Soil Type: | 203-EARTH \ Lv Names: | XS_P_Undercut | &
1 -
Multiplication Factors O ‘ |
PR Colors: | 8 (]
Roadway Excavation: | 1.000 = | ‘
: P — Styles: |0 | &
Subsoil Excavation: | 1.000
Weights: ] 2 | &
Fil: [1.000
O 1 |
L Match J LDispIay J [ Reset J
[ Add ] [ Delete | [ Modfy |
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Next change the Output Format for the

earthwork quantities. Take the following steps:

v" From the Output Format item, use the < or > buttons to set the output as shown below:

1) Earthwork - SR185 E]E @

File
XS DGN File [] Accumulate Adjusted Volume Column
Soil Types [[] Accumulate Unadjusted Volume Column
Earthwork Shapes T
[] Caleulate only between Excal/?tﬂw Limits
Add/Subtract Volume End Area Decimal Places |1 %]
Centroid Adjustment
Skip Areas Common Exc
lgnore Areas
Sheet Quantity Subgrade Bxc —
Subsoil Exc ’
Fill

When the earthworks quantities are processed, the earthwork log file will now report the undercut
excavation as a separate subgrade excavation quantity, as shown in the example below. The backfilling
of the undercut area is still included in the Fill quantity for the soil type.

Material Name
Station

REGION = 1
64+00.00 203-EARTH
Common Exc
Subgrade Exc
Subsoil Exc
Fill

Mass ordinate for 203-EARTH = 546

End Areas Unadjusted Adjusted Mult Mass
Volumes Volumes Factor Ordinate
(sq. ft.) (cu. yd.) (cu. yd.)

163.9 136 136 1.00
113.6 100 100 1.00
0.0 0 0 1.00
189.1 162 162 1.00 0
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Including the Undercut in the Sheet Quantities

When the Sheet Quantity option is selected, the Earthwork dialog box will appear as shown below:

¥Z Earthwork - SR185 A=)

File
XS DGN File Write Sheet Quantities File
Soil Types ASCII File: | CLPS185_Earthwork bd |Q
Earthwork Shapes . ———1 . 0 Gl
Output Format Decimal Places |0 v | Total Quantity Length | 10 v
Add/Subtract Volume - 7 . - 1
Centroid Adjustment Column | Soil Type Earthwork Operatior Quantity Type +/-
Skip Areas 1 203-EARTH Common Exc End Area +
lgnore Areas 2 203-EARTH Fill End Area +
3 203-EARTH Common Exc Unadjusted Vol... <+
4 203-EARTH Fill Unadjusted Vol... +
[1 +| SPEC_BENCH v Subsoil Exc % End Area v+~
[ Add ] | Delete | [ Modfy |

In addition to the columns previously defined for 203-EARTH quantities, it may be necessary to define
additional columns to account for the undercut quantities as discussed below.

Case 1: If the Soil Type items for the undercut were defined with Common Excavation Only toggled on,
the excavation quantities for the undercut are included with the quantities reported for the Common
Excavation and no additional steps are necessary.

Case 2: If the Soil Type items for the undercut were defined with Common Excavation Only toggled off,
the excavation quantities for the undercut are tabulated separately and must be combined with the
Common Excavation values for the sheet quantities. Take the following steps to combine the quantities:

Column 1

The excavation for the undercut is reported as Subgrade Excavation. This value must be added to the
203-EARTH Common Exc value, which has been previously defined in Column 1 of the ASCII File, to
tabulate the total excavation area for the cross section. To add the end area for the undercut to the 203-
EARTH Common Excavation End Area, take the following steps:

Toggle the Column item to 1

Toggle the Decimal Places item to 0

Select a value of 10 for the Total Quantity Length

Select the Soil Type “203-EARTH”

Toggle the Earthwork Operation item to Subgrade Exc

Toggle the Quantity Type to End Area

Toggle the +/- option to +. This is used to add together values defined for the same column
Select the Add button to add the item to the list

AN N NN N Y RN

The excavation value for the undercut is included in the list as shown on the following page.
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Column Soil Type | Earthwork Operation | Quantity Type +/- l
1 203-EARTH Common Exc End Area +
2 203-EARTH Fill End Area +
3 203-EARTH Common Exc Unadjusted Vol... +
4 203-EARTH Fill Unadjusted Vol... +

Column 3

Column 3 has been previously defined to contain the Common Exc Unadjusted Volume. To add the
volume items for the undercut to the 203-EARTH Common Exc volume, take the following steps:

Toggle the Column item to 3

Toggle the Decimal Places item to 0

Select a value of 10 for the Total Quantity Length

Select the Soil Type “203-EARTH”

Toggle the Earthwork Operation item to Subgrade Exc

Toggle the Quantity Type to Unadjusted Volume

Toggle the +/- option to +. This is used to add values defined for the same column together
Select the Add button to add the item to the list

AN NN N Y NN

The excavation value for the undercut is included in the list as shown below.

Column Soil Type | Earthwork Operation | Quantity Type +/- |
1 203-EARTH Common Exc End Area +
1 203-EARTH Subgrade Exc End Area +
2 203-EARTH Fill End Area +
3 203-EARTH Common Exc Unadjusted Vol... +
4 203-EARTH Fill Unadjusted Vol... +

Column 2 and Column 4

There is no need to define additional items for the Fill quantities in Columns 2 and 4. GEOPAK
automatically includes the subgrade excavation areas in the fill quantities for the cross sections.

After defining the Sheet Quantity items, continue to process the earthworks run as defined previously in
this training guide. The quantities contained in the ASCII file will now account for the undercut end areas
and volumes.
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7.6 Special Benching

Special benching should be used whenever the designer anticipates that there will be a stability problem
and/or weak soils are present in an existing slope. See the Geotechnical Bulletin GB 2 for more
information on special benching.

When special benching is required, the designer must draw the benching manually. At this time, there
are no criteria files provided by ODOT to draw the special benching.

The level Xs_P_Special_Benching is provided to draw the benching. An example is show below.

.

Special Benching

N
™

N

As shown in the example above, the elements drawn to designate the special benching must be drawn
so that they connect to the existing ground to form a closed shape.

Tabulation of the earthwork quantities by GEOPAK will be described in the following pages of this
section.

7.6.1 Functional Classes

In addition to the functional classes discussed earlier, GEOPAK allows users to designate specific areas as
suitable or unsuitable materials. Areas designated as unsuitable, such as the special benching area, must
be backfilled with a suitable material.

When the earthworks are computed, unsuitable areas are computed as part of the excavation quantity
and also as part of the fill since these areas must be filled with a suitable material.
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7.6.2 Excavation Limits

Excavation limits are designated by drawing lines on the cross sections which define the horizontal limits
of existing suitable or unsuitable material. Excavation limits are required by GEOPAK whenever existing
suitable or unsuitable classifications are used.

A sample cross section with excavation limits drawn is shown below.

The following rules apply when using excavation limits:

1. Excavation limits must be used in pairs on the cross sections. An odd number of limits is not
supported.

2. The limits must be drawn as line elements. Line strings, curves, curve strings, etc. are not
supported.

3. Excavation limits must intersect the existing ground line. In cases where the suitable or
unsuitable areas are not defined as closed shapes (e.g. muck or rock), the excavation limits must
intersect these elements to form a closed shape.

The level Xs_P_Excavation_Limits has been designated for drawing the excavation limits.

The ODOT criteria file Excavation_Limits.x can be used to draw the excavation limits at a set offset on
the cross sections. See the criteria documentation on the ODOT CADD Support website for details.
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7.6.3 Configuring an Earthworks Run for Special Benching

To compute earthwork quantities for the special benching areas, the earthworks run must be configured
to compute the cut and fill quantities as previously described.

Soil Types

In the Earthwork dialog box, select the Soil Types item. The previous definitions for the Existing Ground
and the Proposed Finished Grade are saved in the Earthwork Run as shown below:

"1} Earthwork - SR185 AEG

File
XS DGN File Soil Type ftems |
Existing Ground
Earthwork Shapes
Output Format Proposed Finish Grade
Add/Subtract Volume
Centroid Adjustment
Skip Areas
Ignore Areas Search Criteria
Sheet Quantity

Class | Existing Unsutable v

Sol Type: | SPEC_BENCHING | Lv Names: | XS_P_Special_Benchin| &1
Muttiplication Factors O l | T
: v Colors: | BylLevel | &

Roadway Excavation: | 1.000 LBy [
_ e Styles: | ByLevel | a

Subsoil Excavation: | 1.000

Weights: | ByLevel | a

Fill: | 1.000 e
o Types: (3-4 | &
[ Match ] [ Display ] [ Reset ]

[ Add ] | Delete | [ Modfy |

Two additional classes must be defined in the Soil Types portion of the Earthwork dialog box to
compute the special benching area; one to define the special benching and another to define the
excavation limits. Take the following steps to define the elements which make up the special benching:

v Select the Existing Unsuitable option from the Class drop option button

v" Use a new Soil Type name to compute the special benching. The name “SPEC_BENCHING” is
used in the example above.

v" Define the symbology for the special benching items.

v' Select the Add button to add the Existing Unsuitable item to the list of Soil Type Items.

Take the following steps to define the Excavation Limits:
v’ Select the Excavation Limit option from the Class drop down menu.

v Define the symbology for the excavation limit elements.
v Select the Add button to add the Excavation Limit item to the list of Soil Type Items.
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The settings for the Excavation Limits are shown below.

2\ Earthwork - SR185 E] - @

ks
XS DGN File Soil Type ltems |
Existing Ground
Earthwork Shapes Existing Unsuitable
QOutput Format Proposed Finish Grade
Add/Subtract Volume Excavation Limit
Centroid Adjustment
Skip Areas
Ignore Areas Search Criteria
Sheet Quantity
Class [ Excavation Limit v]
| 3Tt | Lv Names: | XS_P_Excavation_Limit:| &1
o O s: | | i
[f50 ] Colors: | ByLevel | &
[: Styles: | ByLevel | &
:' Weights: | ByLevel | a
Types: |3 ] |
[ Match ] [ Display J [ Reset ]
| Add | | Delete | | Modfy |
Earthwork Shapes

When computing earthwork quantities using multiple soil types, it is advisable to toggle on the Stratify
Shape Color option. This option is used to the draw various cut and fill areas using unique colors in the
cross sections.

Using the order within the Soils Type dialog, GEOPAK assigns (in ascending numerical order) each
material type two colors, one for cut and one for fill. Color assignments initialize at zero, regardless of
the color defined in the plot parameters of the Draw Earthwork Shapes symbology box.

7} Earthwork - SR185

File

XS DGN File Draw Earthwork Shapes |
ook Dok Stratify Shape Color

Earthwork Shapes

Qutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas
Ignore Areas
Sheet Quantity
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Double-click the Parameters symbology box, to the right of the Draw Earthwork Shapes toggle, to
access the Set Feature dialog box shown below.

Set Feature

Symbology
XS _P_Eathwork_ShiRal

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

The level XS_P_Earthwork_Shapes has been designated for the placement of the Earthwork Shapes.

Output Format

The Output Format portion of the Earthwork dialog box is used to define how the quantities will be split
in the earthworks log file. When the Output Format option is selected, the Earthwork dialog will appear
as shown below:

1} Earthwork - SR185 E] = @

File
XS DGN File [] Accumulate Adjusted Volume Column
Soil Types [[] Accumulate Unadjusted Volume Column
Earthwork Shapes D
[] Caleulate only between Excav?tﬁn Limits
Add/Subtract Volume End Area Decimal Places  [1 ]
Centroid Adjustment
Skip Areas Excavation
Ignore Areas .
Sheet Quantity Subsoil Exc

Fil

Use the < > arrows to scroll through the available options to select Excavation, Subsoil Exc, and Fill, as
shown in the example above.

Note: Even though Excavation Limits are required when computing earthworks including Existing
Suitable or Existing Unsuitable areas, it is not necessary to toggle on the Calculate only between
Excavation Limits option unless you specifically want to restrict the computation to the excavation limits
for staged construction estimates, or to separate quantities for multiple alignments shown on the same
cross section.

When the earthwork quantities are computed, the excavation, fill, and special benching areas are drawn
similar to the example below. The colors may vary depending on the number and order of the Soil Type
items defined for the earthworks run.
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. Soil Type: SPEC_BENCHING
Soil Type: 203-EARTH Excavation, Color = 2

Excavation, Color = 0

SQI'/ Type: 203-EARTH
Fill, Color =1

9z

Soil T pe: SPEC_BENCHING
Subsoil Exc, Color = 1

The quantities are split by the Soil Types in the earthwork log file as shown in the example below:

Material Name End Areas Unadjusted Adjusted Mult Mass
Station Volumes Volumes Factor Ordinate
(sq. ft.) (cu. yd.) (cu. yd.)

REGION = 1
53+00.00 203-EARTH
Excavation 71.6 0 0 1.00
Subsoil Exc 0.0 0 0 1.00
Fill 67.8 0 0 1.00 0
Mass ordinate for 203-EARTH = 0
SPEC-BENCHING
Excavation 0.9 0 0 1.00
Subsoil Exc 34.8 0 0 1.00
Fill 0.0 0 0 1.00 0
Mass ordinate for SPEC-BENCHING = 0

The special benching area beneath the proposed pavement will be excavated, and then backfilled. The
guantities reported in the Log file must be added together to compute the end areas for the x-sections:

Excavation Quantities
The Excavation quantity for the cross section is determined as follows:

203-EARTH Excavation + SPEC_BENCHING Excavation + SPEC_BENCHING Subsoil Exc = Total
Fill Quantities
The Fill area reported for the soil type 203-EARTH is the total for the cross section. The GEOPAK

earthwork process will automatically include the SPEC_BENCHING Subsoil Exc quantity, which is
to be backfilled, in the 203-EARTH total.
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Including the Special Benching in the Sheet Quantities

When the Sheet Quantity option is selected, the Earthwork dialog box will appear as shown below:

1) Earthwork - SR185 E]:'

File

XS DGN File Write Sheet Quantities File
Soil Types ASCII File: | CLPS185_Earthwork bt |Q
Earthwork Shapes ) ——1 . o aal
Output Format Decimal Places |0 | Total Quantity Length [ 10 |
Add/Subtract Volume 7 7 1 :
Centroid Adjustment Column | Soil Type Earthwork Operatior Quantity Type +/- |
Skip Areas 1 203-EARTH Common Exc End Area +
lgnore Areas 2 203-EARTH Fill End Area +
3 203-EARTH Common Exc Unadjusted Vol... <+

4 203-EARTH Fill Unadjusted Vol... +

[1 W] SPEC_BENCH %] Subsol Exc ]| End Area B

[ Add ] | Delete | [ Modfy |

In addition to the columns previously defined for 203-EARTH quantities, it is necessary to define
additional columns to account for the special benching quantities as discussed below.

Column 1

The excavation for the Special Benching is reported as two values, for Excavation and Subsoil Excavation,
as previously detailed. Both of these values must be added to the 203-EARTH Common Exc value, which
has been previously defined in Column 1 of the ASCII File, to tabulate the total excavation area for the
cross section. To add the end area items for the Special Benching to the 203-EARTH Common Excavation
End Area, take the following steps:

Toggle the Column item to 1

Toggle the Decimal Places item to 0

Select a value of 10 for the Total Quantity Length

Select the Soil Type “SPEC_BENCHING”

Toggle the Earthwork Operation item to Common Exc

Toggle the Quantity Type to End Area

Toggle the +/- option to +. This is used to add together values defined for the same column
Select the Add button to add the item to the list

Toggle the Earthwork Operation item to Subsoil Exc

Select the Add button to add the item to the list.

AN NI N NN N Y N NN

The excavation values for the Special Benching are both included in the list as shown below.
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| Column | Soil Type Earthwork Operatior Quantity Type |+/- |
1 203-EARTH Common Exc End Area +
1 SPEC_BENCHING Common Exc End Area +
1 [SPEC BENCHING| Subsoil Exc  [EndArea [+ |
2 203-EARTH Fill End Area +
3 203-EARTH Common Exc Unadjusted Vol... +
4 203-EARTH Fill Unadjusted Vol... +

Column 3

Column 3 has been previously defined to contain the Common Exc Unadjusted Volume. To add the
volume items for the Special Benching to the 203-EARTH Common Exc volume, take the following steps:

Toggle the Column item to 3

Toggle the Decimal Places item to 0

Select a value of 10 for the Total Quantity Length

Select the Soil Type SPEC_BENCHING

Toggle the Earthwork Operation item to Common Exc

Toggle the Quantity Type to Unadjusted Volume

Toggle the +/- option to +. This is used to add values defined for the same column together
Select the Add button to add the item to the list

Toggle the Earthwork Operation item to Subsoil Exc

Select the Add button to add the item to the list

AN NI N N NN Y N NN

The Unadjusted Volume items for the Special Benching are added to the list as shown below.

Column | Soil Type | Earthwork Operatior Quantity Type /- N
1 SPEC_BENCHING Subsoil Exc End Area +
2 203-EARTH Fill End Area -
3 203-EARTH Common Exc Unadjusted Vol... +
+

SPEC_BENCHING Common Exc Unadjusted Vol...
- SPEC_BENCHING | Subsoil Exc Unadjusted Vol... |+ [

4 203-EARTH Fil Unadiusted Vol.. =+ |

Column 2 and Column 4

There is no need to define additional items for the Fill quantities in Columns 2 and 4. GEOPAK
automatically includes the subsoil excavation areas in the fill quantities for the cross sections.

After defining the Sheet Quantity items, continue to process the earthworks run as defined previously in

this training guide. The quantities contained in the ASCI!I file will now account for the special benching
end areas and volumes.
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7.7 Concrete Removal

The ODOT criteria file pavt_exist2.x is used to draw the existing pavement on the cross sections. The
criteria file can also be configured draw concrete removal areas as shown in the example below.

Asphalt Pavement and Shoulders

Concrete Removal

In this example, the quantities will be tabulated as follows:

The earthwork will be computed using Item 203 Excavation and ltem 203 Embankment
The existing asphalt pavement will be removed using Item 202 Pavement Removal, Asphalt
The existing concrete pavement will be removed using Item 202 Pavement Removal

The backfill of the existing pavement removal will be paid for using item 203 Embankment

Each of these material types must be defined as a Soil Type in the GEOPAK Earthworks dialog box.

7.7.1 Soil Types

The Excavation and Embankment have been defined using a soil type named “203-EARTH” as previously
defined in this document.

Additional soil types must be defined to form a closed shape for each Soil Type that is used to define the
existing pavement. Soil Types are defined identifying the elements that make up the bottom of each soil
type definition. The symbology of the elements that make up the top of each soil type do not need to be
defined.

The existing asphalt and concrete removal will be defined as unique soil types using the elements
identified below.

Bottom of Asphalt Pavement and Shoulders

——————————————— ANV SRR R U RN DGR O

Bottom of Concrete Pavement

Chapter 7 — Earthwork Quantities Page 7-41



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

The ODOT standard criteria file pavt_exist2.x has been configured to draw the existing pavement
elements shown above using the following symbology:

Level Color Weight Style
Asphalt Pavement and Shoulders XS_X_Pavt 0 0 3
Concrete Pavement XS_X_Pavt 36 0 3

7.7.2 Defining the Asphalt Pavement Soil Type

The Soil Type for the existing asphalt pavement is defined as shown below:

W4} Earthwork - CONC Al=].3

File
XS DGN File Soil Type ltems l
Existing Ground
Earthwork Shapes
Qutput Format Proposed Finish Grade
Add/Subtract Volume Excavation Limit
Centroid Adjustment
Skip Areas
lgnore Areas Search Criteria
Sheet Quantity

Class [ Existing Suitable v

Soil Type: | ASPHALT \ Lv Names: | XS_X_Pavt | &
Muttiplication Factors O ] [
Colors: | 0 |

Roadway Excavation: UOOO e ] [
; B T Styles: |3 | &

Subsoil Excavation: | 1.000

i (1000 | Weights: |0 | &

il: | 1. :
o Types: |3 | a
[ Match ] [ Display ] [ Reset ]

[ Add | | Delete | | Modfy |

v Select the Existing Suitable option from the Class drop down menu, as shown above, to define

the asphalt pavement elements.
v Define a new Soil Type name for the concrete removal. The name “ASPHALT” is used in the
example above.
v Define the symbology for the asphalt pavement.
v Select the Add button to add the Existing Suitable item to the list of Soil Type Items.

Note: The elements that make up the bottom of each soil type are the key elements that must be

singled out in the symbology list. It is not necessary to define the symbology for the elements that make

up the top of the soil type.
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7.7.3 Defining the Concrete Removal Soil Type

The Soil Type for the concrete removal is defined as a new soil type as shown below:

v
v

Notes:

W4} Earthwork - CONC Al=].3

File
XS DGN File Soil Type ltems l
Bxisting Ground
Earthwork Shapes Existing Suitable
Output Format
Add/Subtract Volume Proposed Finish Grade
Centroid Adjustment Excavation Limit
Skip Areas
lgnore Areas Search Criteria
Sheet Quantity

Class | Existing Unsuitable |

Soil Type: | CONCRETE J Lv Names: | XS_X_Pavt | a
Muttiplication Factors O 1 | ‘=
Colors: | 36 fa|

Roadway Excavation: | 1.000 o [ |
: = Styles: |3 | &

Subsoil Excavation: [ 1.000

Weights: ]0 ] fa|

Fill: | 1.000 ?
= Types: [3 | a
[ Match ] [ Display ] [ Reset ]

[ Add | | Delete | [ Modfy |

Select the Existing Unsuitable option from the Class drop down menu.

Define a new Soil Type name for the concrete removal. The name “CONCRETE” is used in the
example above.

Define the symbology for the concrete removal item.

Select the Add button to add the Existing Unsuitable item to the list of Soil Type Items.

It is only necessary to define the symbology for the bottom of the CONCRETE soil type. GEOPAK always
identifies areas by the elements that constitute the bottom of a closed area.

Unsuitable materials that are removed below the proposed pavement will always be backfilled using the
Common Fill material, which has been previously defined as the Soil Type 203-EARTH.
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7.7.4 Defining the Excavation Limits

Excavation Limits are required whenever the Existing Suitable or Existing Unsuitable items are used.
Take the following steps to define the Excavation Limits:

v’ Select Excavation Limit from the Class option button.
v Define the symbology for the excavation limit elements.

v Select the Add button to add the Excavation Limit item to the list of Soil Type Items.

The settings for the Excavation Limits are shown below:

W4} Earthwork - CONC Bt

File
XS DGN File Soil Type ftems I
Bxisting Ground
Earthwork Shapes Existing Suitable
Output Format Existing Unsuitable
Add/Subtract Volume Proposed Finish Grade
Centroid Adjustment
Skip Areas
lgnore Areas Search Criteria
Sheet Quantity
Class [ Excavation Limit v]

Type: [CONCRETE | Lv Names: | XS_P_Excavation_Limit:| &1

o ] bers: | | ‘i
Colors: | ByLevel | &

tion: [1.000_] . :
Styles: | ByLevel | &

] Weights: | ByLevel | &
Types: |3 | &

[ Match ] [Display ] [ Reset ]

| Add | [ Delete | [ Modfy |
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7.7.5 Processing Notes

The concrete removal areas can interface with the proposed cross section in one of three conditions, as
detailed below:

Case 1: The proposed finished grade is below the existing pavement. The asphalt and concrete removal
areas are totally enclosed by the excavation for the proposed cross section.

Soil Type: 203-EARTH Soil Type: ASPHALT
Co}‘nmglrf Excavation (co=0/ f Excavg%on fco=2}

985.9 985.9

CONCRETE Removal (co=4)

In the example above, three shapes are drawn on the cross section.

An example of earthwork quantities reported in the Earthwork Log file is shown below:

Material Name End Areas Unadjusted Adjusted Mult Mass
Station Volumes Volumes Factor Ordinate
(sq. ft.) (cu. yd.) (cu. yd.)
56+50.00 203-EARTH
Common Exc 63.4 55 55 1.00
Subgrade Exc 0.0 0 0 1.00
Subsoil Exc 0.0 0 0 1.00
Fill 0.0 0 0 1.00 -15
ASPHALT
Common Exc 18.2 17 17 1.00
Subgrade Exc 0.0 0 0 1.00
Subsoil Exc 0.0 0 0 1.00
Fill 0.0 0 0 1.00 2
CONCRETE
Common Exc 36.7 34 34 1.00
Subgrade Exc 0.0 0 0 1.00
Subsoil Exc 0.0 0 0 1.00
Fill 0.0 0 0 1.00 2
Mass ordinate for CONCRETE = 475

The values reported in the Earthwork Log file are split by Excavation, Subsoil Excavation, and Fill for
each Soil Type. In Case 1, everything is in cut so all the values are reported as Excavation quantities.

The areas for the ASPHALT Excavation and the CONCRETE Excavation are not included in the total for the
203-EARTH Excavation.
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Case 2: The concrete removal, asphalt removal, or both are bisected by the proposed finished grade.

Soil Type: 203-EARTH Soil Type: ASPHALT Soil Type: 203-EARTH
Fill tco=u Excavation (co=2) Excavation fco=0)

Soil Type: 203-EARTH
Fill tco=U)

991.6 \
Soil Type: CONCRETE Soil Type: CONCRETE

Soil Type: 203-EARTH 4
Excavation fco=0} Excavation (co=4) Subsoil Exc {co=ll

i/

In the example above, eight shapes are drawn on the cross section delineating the earthwork areas. The
values are reported in the Earthwork Log file, as shown below:

Material Name End Areas Unadjusted Adjusted Mult Mass
Station Volumes Volumes Factor Ordinate
(sq. ft.) (cu. yd.) (cu. yd.)
55+25.00 203-EARTH
Common Exc 29.8 26 26 1.00
Subgrade Exc 0.0 0 0 1.00
Subsoil Exc 0.0 0 0 1.00
Fill 35.0 38 38 1.00 -237
ASPHALT
Common Exc 16.0 14 14 1.00
Subgrade Exc 0.0 0 0 1.00
Subsoil Exc 0.0 0 0 1.00
Fill 0.0 0 0 1.00 -223
CONCRETE
Common Exc 13.2 9 9 1.00
Subgrade Exc 0.0 0 0 1.00
Subsoil Exc 23.5 24 24 1.00
Fill 0.0 0 0 1.00 -223
Mass ordinate for CONCRETE = 305

Notes about the quantities:

e The portion of the concrete pavement beneath the proposed cross section is reported as a
“Subsoil Exc” item.
e The total concrete removal area for this cross section is obtained as follows:

CONCRETE Excavation + CONCRETE Subsoil Exc = Total Concrete Removal

e Had the proposed cross section intersected the asphalt removal area, the quantities for the
ASPHALT item would have been split between the ASPHALT Excavation and Subsoil Exc items.

e The 203-EARTH Fill end area automatically includes the Subsoil Exc totals for the ASPHALT and
the CONCRETE soil types. There is no need to add the Subsoil Exc values to the 203-EARTH Fill
area to obtain the total.

e The ASPHALT Soil Type has been defined as an Existing Suitable material. As such, any portion of
the material that is below the proposed subgrade is left in place. If you wish to have the
ASPHALT removed, and subsequently backfilled, the ASPHALT Soil Type would need to be
defined as an Existing Unsuitable material.

Page 7-46 Chapter 7 — Earthwork Quantities



October, 2012

Ohio Department of Transportation, GEOPAK Road Training Guide

Soil Type: 203-EARTH
Fill rc}égu

Soil Type: ASPHALT
Subsoil Exc tco=l

Case 3: The proposed finished grade is above the existing pavement. The asphalt and concrete removal
areas are both beneath the proposed cross section.

Soil Type: 203-EARTH
Excavation fco=0)

174

In the example above, four shapes are drawn on the cross section. The shapes for the asphalt and
concrete removal areas are drawn with the same color as the fill area.

The excavation and fill values are reported in the earthworks log file as shown below.

Material Name

60+00.00 203-EARTH

Common Exc
Subgrade Exc
Subsoil Exc
Fill
ASPHALT
Common Exc
Subgrade Exc
Subsoil Exc
Fill
CONCRETE
Common Exc
Subgrade Exc
Subsoil Exc
Fill

Mass ordinate for C

End Areas Unadjusted Adjusted

NJOoOoJd

ONOOo

oo OO

Mass

Factor Ordinate

T

N

.00
.00
.00

Y

Notes about the quantities:

The ASPHALT Subsoil Exc and the CONCRETE Subsoil Exc totals are included in the 203-EARTH Fill

Even though the ASPHALT soil type has been defined as an Existing Suitable material, it must be
removed to get to the Existing Unsuitable CONCRETE soil type that is below it.
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7.7.6 Earthwork Log File: Grand Summary Totals

The Earthwork Log file includes a summary total, as shown in the example below:

GRAND SUMMARY TOTALS
Material Name Unadjusted Adjusted Mult
Volumes Volumes Factor
(cu. yd.) (cu. yd.)
203-EARTH
Common Exc 5795 5795 1.00
Subgrade Exc 0 0 1.00
Subsoil Exc 0 0 1.00
Fill 10972 10972 1.00
ASPHALT
Common Exc 513 513 1.00
Subgrade Exc 0 0 1.00
Subsoil Exc 839 839 1.00
Fill 0 0 1.00
CONCRETE
Common Exc 602 602 1.00
Subgrade Exc (0] 0 1.00
Subsoil Exc 2206 2206 1.00
Fill 0 0 1.00

Additional notes about the totals:
These notes apply to the Grand Summary Total, as well as the totals for the individual cross sections.
e The 203-EARTH Fill total includes the ASPHALT Subsoil Exc and the CONCRETE Subsoil Exc totals.

o If the backfilling of the existing concrete pavement removal is to be included with Item 202
Pavement Removal, it will be necessary to adjust the 203-EARTH Fill values as follows:

203-EARTH Fill = CONCRETE Subsoil Exc = 203-EARTH total

If the existing asphalt pavement is also to be backfilled using item 202, include it in the adjusted
total as follows:

203-EARTH Fill - CONCRETE Subsoil Exc — ASPHALT Subsoil Exc = 203-EARTH total

o The total ASPHALT removal volume is obtained by adding the ASPHALT Excavation and ASPHALT
Subsoil Exc values together.

e If the ASPHALT is to be removed as part of the 203 Excavation, the values must be added
together as follows:

203-EARTH Excavation + ASPHALT Excavation +ASPHALT Subsoil Exc = Total Excavation

e The total CONCRETE removal volume is obtained by adding the CONCRETE Excavation and
CONCRETE Subsoil Exc values together.
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7.7.7 Including the Concrete Removal in the Sheet Quantities

When the Sheet Quantities option is selected, the Earthwork dialog box will appear as shown below:

I\ Earthwork - CONC E]‘_,; @

gElls

XS DGN File Write Sheet Quantities File
Soil Types ASCII File: | CLPS185_Earthwork txt |
Earthwork Shapes B —
Output Format Decimal Places [D_v1 Total Quantity Length | 10 v
Add/Subtract Volume - : - ‘
Centroid Adjustment Column Soil Type Earthwork Operatior Quantity Type +/- |
Skip Areas 1 203-EARTH Common Exc End Area +
Ignore Areas 2 203-EARTH Fill End Area -
Sheet Quantity 3 203-EARTH Common Exc Unadjusted Volume +

4 203-EARTH Common Exc Unadjusted Volume +

[1 »]ASPHALT  +|Common Exc | End Area v + vl

[ Add ] | Delete | [ Modfy |

In addition to the columns previously defined for 203-EARTH excavation and fill quantities, it may be
necessary to define additional columns to account for the asphalt and concrete removal, depending on
how you wish to tabulate the quantities for your project.

Column 1

In the example above, Column 1 has been previously defined to contain the Common Exc End Area for
the Soil Type 203-EARTH.

If the existing asphalt pavement is removed using Item 202 Pavement Removed, Asphalt, there is no
need to make adjustments to the sheet quantities.

If the existing asphalt pavement is to be removed as part of the 203 Excavation item, the total
excavation area for the cross section is computed as follows:

203-EARTH Common Exc + ASPHALT Common Exc + ASPHALT Subsoil Exc = Total Excavation

Take the following steps to add the ASPHALT Common Exc End Area to the list:

Toggle the Column item to 1

Toggle the Decimal Places item to 0

Select a value of 10 for the Total Quantity Length

Select the Soil Type “ASPHALT”

Toggle the Earthwork Operation item to Common Exc

Toggle the Quantity Type to End Area

Toggle the +/- option to +. This is used to add values defined for the same column together
Select the Add button to add the item to the list

AN VA NN NN
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Next, add the ASPHALT Subsoil Exc End Area to the list:
v" Toggle the Earthwork Operation item to Subsoil Exc.
v" Select the Add button to add the item to the list.

Both items are now included in the list, as shown below:

| Column | Soil Type Earthwork Operatior Quantity Type |+/- |
1 203-EARTH Common Exc End Area +

'1 ASPHALT Common Exc End Area
|--
|2 203-EARTH Fill End Area

[3 203-EARTH Common Exc Unadjusted Volume +

!4 203-EARTH Common Exc Unadjusted Volume +

Column 2

Column 2 has been previously defined to contain the 203-EARTH Fill End Area. As stated previously, the
Fill quantity includes the areas for the ASPHALT and CONCRETE Subsoil Exc totals. If these areas are to
be backfilled using ltem 203 Embankment, no additional computation is necessary.

If the pavement removal is to be backfilled using Item 202, then these areas must be subtracted from
the 203-EARTH Fill total. Take the following steps to subtract the ASPHALT Subsoil Exc area:

Toggle the Column item to 2

Toggle the Decimal Places item to 0

Select a value of 10 for the Total Quantity Length

Select the Soil Type “ASPHALT”

Toggle the Earthwork Operation item to Subsoil Exc

Toggle the Quantity Type to End Area

Toggle the +/- option to (-) to subtract the item from other values defined for the same column
Select the Add button to add the item to the list

AN NN N YN

Next, add the CONCRETE Subsoil Exc End Area to the list:
v' Select the Soil Type “CONCRETE”
v' Toggle the Earthwork Operation item to Subsoil Exc
v Select the Add button to add the item to the list as shown below

Both items are now included in the list as shown below.

| Column | Soil Type Earthwork Operatior Quantity Type | +/- |~

|1 ASPHALT Common Exc End Area +

E1 ASPHALT Subsoil Exc End Area +

i2 203-EARTH Fill End Area +
ASPHALT Subsoil Exc End Area

_-

(3 203-EARTH Common Exc Unadjusted Vol... + &
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Column 3

Column 3 has been previously defined to contain the Common Exc Unadjusted Volume for the Soil Type
203-EARTH.

If the existing asphalt pavement is removed using Item 202 Pavement Removed, Asphalt, there is no
need to make adjustments to the sheet quantities.

If the existing asphalt pavement is to be removed as part of the 203 Excavation item, the total
excavation volume for the cross section is computed as follows:

203-EARTH Common Exc + ASPHALT Common Exc + ASPHALT Subsoil Exc = Total Excavation
Take the following steps to add the ASPHALT Common Exc Unadjusted Volume to the list:

Toggle the Column item to 3

Toggle the Decimal Places item to 0

Select a value of 10 for the Total Quantity Length

Select the Soil Type “ASPHALT”

Toggle the Earthwork Operation item to Common Exc

Toggle the Quantity Type to Unadjusted Volumes

Toggle the +/- option to (+) to add values defined for the same column together
Select the Add button to add the item to the list as shown below

AN N NN NN

Next, add the ASPHALT Subsoil Exc Unadjusted Volume to the list:

v' Toggle the Earthwork Operation item to Subsoil Exc
v" Select the Add button to add the item to the list as shown below

Both items are now included in the list as shown below.

| Column | Soil Type | Earthwork Operatior Quantity Type +/- |~

{2 ASPHALT Subsoil Exc End Area

|2 CONCRETE Subsoil Exc End Area -

‘-3 203-EARTH Common Exc Unadjusted Volume +
ASPHALT Subsoil Exc Unadjusted Volume  +

x- ASPHALT Unadjusted Volume -

203-EARTH Common Exc Unadjusted Volume =
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Column 4

Column 4 has been previously defined to contain the 203-EARTH Fill Unadjusted Volume. As stated
previously, the Fill quantity includes the volumes for the ASPHALT and CONCRETE Subsoil Exc totals. If
these areas are to be backfilled using Iltem 203 Embankment, no additional computation is necessary.

If the pavement removal is to be backfilled using Item 202, then these volumes must be subtracted from
the 203-Earth Fill Unadjusted Volume total. Take the following steps to subtract the ASPHALT Subsoil
Exc volumes:

Toggle the Column item to 4

Toggle the Decimal Places item to 0

Select a value of 10 for the Total Quantity Length

Select the Soil Type “ASPHALT”

Toggle the Earthwork Operation item to Subsoil Exc

Toggle the Quantity Type to Unadjusted Volume

Toggle the +/- option to (-) to subtract the item from other values defined for the same column
Select the Add button to add the item to the list

AN NN N Y NN

Next, add the CONCRETE Subsoil Exc End Area to the list:

v' Select the Soil Type “CONCRETE”
v" Select the Add button to add the item to the list as shown below

Both items are now included in the list as shown below.

| Column | Soil Type Earthwork Operatior Quantity Type | +/- |
3 203-EARTH Common Exc Unadjusted Volume  +
?3 ASPHALT Subsoil Exc Unadjusted Volume  +
3 ASPHALT Common Exc Unadjusted Volume +
4 203-EARTH Common Exc Unadjusted Volume +
4 ASPHALT Subsoil Exc Unadjusted Volume -

_ CONCRETE _| Subsoil Exc Unadjusted Volume |- | v

After defining the Sheet Quantity items, continue to process the earthworks run as defined previously in
this training guide. The quantities for the ASCII file will now include the concrete removal end areas and
volumes.
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8 Seeding Quantities

8.1 Overview

GEOPAK provides the capability to calculate seeding quantities from cross section elements and save
them to an ASCII text file. GEOPAK currently does not provide the capability to place seeding quantities
from the seeding report file onto the cross section sheets.

8.2 Generating Seeding Quantities

To generate a seeding report, select Reports and XS Quantities from the Road Project dialog to access
the XS Report dialog shown on the following page.

4} Road Project: 12345_Design.prj E] ] @
Hie Remember  Oyitians ¢
Working Directory: | C:\GPKclass\DAR\12345\geapak | User: Training Job#: 185  [J

Working Alignment Influence Runs
Working Alignment | SR185 |

[ Select ] [ Define J [ Port Viewer ]

Existing | | l
Ground Existing Ground Exiti i
| i g Groun: stingGround [ | Veical
| Draw Pattem Cross Sections Profile ] Alignment
Coordinate ‘, ) | _ |
Geometry | |
1 Calculate Superelevation Proposed 3D
| Superelevation | Shapes | Cross Sections || Models
Horizontal :
Alignment |- — =l ‘
Plan View = o Rk 1= Cl'OSsi Section
Design 5 e el
Plan View Tabular | :
Quantities Summaries | ‘
Plan & Profile Limits of Reports & XS
Sheets Construction Quantities
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Select Seeding from the XS Report dialog to access the Seeding Report dialog shown at right below.

1) Seeding Report

Q Cument Station: |
Blue & Red Top Chain: | <Select> v

Clearing Begin Station: | | | |
End Station: [ | | ‘
Search Criteria

DTM Input Existing Ground Line: -,__.m | Display
DTM Proposed 3D Proposed Finish Grade: -qu-l | Display
HEC-2 Candidate Seeding Elements: -pm | Display

Closure

WSPRO

HEC RAS _
[[] Max Allowable Slope: | 1.0000 | - [6.0000 | |Rise:Run  (v]
e [] Subtotal Spit Slope: [ 0.0000 | - [0.0000

Profile Grade [ Increr | Sub Every: [TOE(;D_'D( First Sub at: :

Radial Staking Scale Factor: [ 1.00000 Label: | SF
RT40 [ ByPass Segments | [  Addtional Distance via Station |
Seedng Report Decimal: |2 v| [ Additional Distance ... ]

k [] Pause on Each XS

ASCII File: | |
[ A,,w ]

XS List

[] Hilte

Information stored in the GEOPAK Project Manager Working Alignment Definition can be shared with
the Seeding Report dialog box. The following information is taken from the active Working Alignment
definition:

v" Job - The GEOPAK COGO data base job number.

v" Chain - The name of the COGO Chain from which to extract seeding quantities.

v/ Beg Station - The station of the first cross section available for the selected chain.

v" End Station - The station of the last cross section available for the selected chain.

v Existing Ground Line - The symbology for the cross section elements that make up the existing
ground.

v" Proposed Finish Grade - The symbology for the cross section elements that make up the
proposed grade.

The remaining dialog box items are described below.
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Report Decimal

The Report Decimal (number of decimal places for the slope distance values) options range
from zero to six. All area calculations are based upon this rounded value.

Candidate Seeding Elements

This section is used to define the symbology of the cross section elements that will be used by
GEOPAK to calculate the seeding quantities. Press the Match button. The software prompts you
to identify and accept an element. When accepted, its symbology is added to the Candidate
Elements dialog as shown below.

ODOT's criteria files place graphics that can be used as the Candidate Seeding Elements on the
following levels:

o XS_P_Finished_Grade
o XS_P_Finished_Grade_Seeded
o XS_P_Ditch_Bottom

EEX

Lv Names: | XS_P_Finished_Gra| &1
L 1

Colors: [2Bylovel | &

I} candidate Elements

Styles: [O?yVLgygl |

Weights: | 1-2.ByLevel al

[ Match %[ Display ][ Reset ]

KEEXEDO

Max Allowable Slope

This option dictates the maximum slope that will be included in the calculations. For example, if the
Maximum Allowable Slope is set to 2:1 (Run:Rise), then a cross-section element with a slope of 1:1 will
not be included in the calculations. Two key-in fields are provided for the values and an option button
specifies Run:Rise or Rise:Run. If this option is desired, simply activate the toggle to the left.
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Subtotal Split Slope

This feature (when activated by the toggle to the left) will split the area quantities based on the
provided slope. For example, if the specified Subtotal Split Slope is 3:1, then the area quantities will be
split into areas steeper than 3:1 slope and areas flatter than or equal to a 3:1 slope.

Subtotals are provided at the user-defined intervals defined by Sub Every key-in field. The Incr or Even
option button specifies whether the distances should be calculated along the alignment or whether the
distances should be rounded to the even station. The First Sub At key-in field identifies the first subtotal
station as well as the station from which subtotals are calculated.

Scale Factor

Scale Factor: iWOTfﬁﬁhi Label: TS'?T

By default GEOPAK will report seeding areas in square feet. For ODOT plans the seeding areas should be
reported in square yards. This can be accommodated by use of the Scale Factor option. To force
GEOPAK to report seeding areas in square yards, change the Scale Factor and Label settings to those
shown above.

ByPass Segments
Pressing the ByPass Segments opens the dialog shown below:

(2§ ByPass Segments E]‘E @

[] Right Slopesin Cut: | 0 |
[] Left SlopesinFill: {0 7}
[] Right Slopesin Fill: [0 i

[ 0K ] [ Cancel ]

Any combination of the four options can be activated via the toggle(s) to the left. To determine whether
the cross-section is in Cut or Fill, the software examines the segments that tie to existing ground. When
the software encounters a condition that has been activated, it will ignore the specified number of
segments at the tie down point that extend towards the centerline.
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Additional Distance
Pressing the Additional Distance push button opens the following dialog.
I} Additional Distance Cont... E]i @

[} Rounding Distance from Cut: | 0.
[[] Addtional Seedingin Cut: | 0.(

[J Addtional Seeding in Fill: | 0.0000(

( oK

Any combination of the three options can be activated via the toggle(s) to the left. To determine
whether the cross-section is in Cut or Fill, the software tests segments that tie to existing ground. When
the software encounters an activated condition, it will add (or subtract if the value is a negative number)
the specified horizontal distance value (in master units) to the measured distance on the cross-section.

Additional Distance via Station

If the additional seeding is not consistent throughout the project, pressing the Additional Distance via
Station button invokes the dialog shown below, where Additional Distances can be specified by station
range, right, left, or right and left.

4} Additional Distance Seeding [Z]‘E @
Filg
Begin Station End Station | Width Side |
a
X
Begin Station: | | width: [0.000000 |
End Station: | | Side: [Left v/

Key-in the desired stations and Width, and then select the Side option. Press the Add button, which
populates the list box. To modify a line, highlight the line, which populates the edit fields. Make the
desired change, and then press the Modify button. The list box updates to the edited data. To delete a
line, simply highlight the line, then press the Delete button.
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Pause on Each XS

[] Pause on Each XS

An option for processing sections one at a time may be used by activating the Pause on Each XS toggle.
When activated, GEOPAK will process the first section, display the cross-section on the screen (within
the limits of the cell), and display the station in the Current Sta display field located at the top of the
dialog. The elements specified in the search criteria are also highlighted. To continue to the next cross-
section, simply press the Apply button on the bottom of the dialog.

ASCII File

ASCII File: | CLPS185_Seeding txt lQ

At the bottom of the dialog, you can specify the name of the ASCII file to be generated. The designer has
the option of keying in the file name, or upon selection of the File button, the Files dialog will appear,
allowing the designer to select the desired file. The file will be placed in the working directory, if a full
path is not specified. If the specified file name already exists, the file will be overwritten with no warning
message given.

Apply

| Apply J

When the dialog has been completed, simply select the Apply button to begin the report generation. A
portion of the seeding report is shown on the following page.
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Page# 1
SEEDING REPORT
NUMBER OF LEFT CUT SLOPES TO BE BYPASSED =0
NUMBER OF LEFT FILL SLOPES TO BE BYPASSED =0
NUMBER OF RIGHT CUT SLOPES TO BE BYPASSED =0
NUMBER OF RIGHT FILL SLOPES TO BE BYPASSED =0
ROUNDING DISTANCE FROM CUT SLOPE STAKE = 0.00 Ft
MAXIMUM ALLOWABLE SLOPE FOR SEEDING/SODDING = kkkx
ADDITIONAL SEEDING LEFT SIDE = 0.00 Ft
ADDITIONAL SEEDING RIGHT SIDE = 0.00 Ft
ADDITIONAL SEEDING IN CUT = 10.00 Ft
ADDITIONAL SEEDING IN FILL = 10.00 Ft
SUBTOTALS EVERY 500.0000 Ft BEGINNING AT STATION 53+00.000 R 1 METHOD INCR
SCALING FACTOR = 0.11111 WITH LABEL [ sY ]
STATION SLOPE DISTANCE AVERAGE SLOPE DIST AREA sY SUBTOTAL A R E A sY
LT RT LT RT LT RT BOTH LT RT BOTH
(TOTAL)
53+00.000 R 1 35 42 0 0 0
( 77) 35 42 97 117 214
53+25.000 R 1 34 42
( 76) 34 42 94 117 211
53+50.000 R 1 33 42
( 75) 33 43 92 119 211
53+75.000 R 1 33 43
( 76) 33 43 92 119 211
54+00.000 R 1 32 42
( 74) 32 42 89 117 206

The report is separated into columns with the various quantities. For ODOT cross section sheets, the
SLOPE DISTANCE (TOTAL) and the SY BOTH values are to be shown on the final cross section sheets.
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8.3 Adding Seeding Quantities to the Cross Section Sheets

When cross section sheets are generated, GEOPAK provides the ability to add the earthwork quantities
to the cross section sheets by reading an earthworks report file. However, GEOPAK does not provide the
capability to automatically place seeding quantities on the cross section sheets directly from the seeding
report. The following options are available to place the seeding quantities on the cross section sheets:

e The seeding quantities can be added to the Earthworks report, using an ODOT provided
program, and subsequently placed on the cross section sheets. This procedure is detailed in
Chapter 10 of this guide.

e Users can manually place the seeding quantities on the cross sections sheets using MicroStation

commands as detailed below.

8.3.1 Manually Placing Seeding Quantities on Cross Section Sheets

The first two stations from a sample seeding report are shown below.

STATION SLOPE DISTANCE AVERAGE SLOPE DIST AREA sY SUBTOTAL A R E A sy
LT RT LT RT LT RT BOTH LT RT BOTH
(TOTAL)
53+00.000 R 1 35 42 0 0 0
( 77) 35 42 97 117 214
53+25.000 R 1 34 42
( 76) 34 42 94 117 211

For ODOT cross section sheets, the SLOPE DISTANCE (TOTAL) and the SY BOTH values are to be shown
on the final cross section sheets.

Placing the End Width Quantity

The quantity at station 53+00 R 1 under the heading "SLOPE DISTANCE" represents the seeding end
width for the "LT" and "RT" sides of the cross section. Directly beneath the individual left and right side
guantities is the (TOTAL) quantity for the station. This quantity should be placed on the cross sections in
the End Width column as shown in the example on the following page.

Placing the End Area Quantity

The quantity at station 53+00 R 1 shown under the heading “SY Both” represents the seeding area
between stations 53+00 R 1 nd 53+50 R 1. This quantity should be placed in the cross section in the SQ.
YDS. column as shown in the example on the following page.
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Exercise 8

Using the chapter as a guide, generate the seeding quantities for S.R. 185.
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9 Limits of Construction

9.1 Overview

Two options are available to plot the construction limits in the plan view basemap file. Each option has
advantages and disadvantages as described below:

GEOPAK Limits of Construction

Construction limits can be automatically plotted in the plan view design file using the GEOPAK Limits of
Construction command. This command is used to locate the tie down points where the proposed cross
section graphics meet the existing ground line. The offset from the cross section centerline to the tie
down point is measured and a line is placed in the Plan View design file using these offsets.

Advantages
e The construction limits are generated directly from the tie down points of the proposed
cross section graphics. Manual edits to the cross sections are automatically accounted
for when the construction limits are processed.

Disadvantages:

e Typically construction limit lines are shown an additional four feet outside the tie down
points. Unfortunately, the GEOPAK Limits of Construction command cannot
accommodate placing the construction limit lines an additional distance from the tie
down points. It is necessary to use the Move Parallel command to offset the
construction limit graphics after they have been plotted in the plan view basemap.

Criteria “Key Point” Text

ODOQT's side slope criteria files place a piece of text on each cross section at the construction limit
location. The offset of these text elements can be read from the cross sections to generate a COGO
chain representing the construction limit line. The GEOPAK Design and Computation Manager can be
used to plot the construction limit chains in the plan view basemap.

Advantages:

e The construction limit text is placed at an offset from the tie down point. The offset
value is defined during the criteria processing. There is no need to use the Move Parallel
command to modify the construction lines in the plan view once then have been
plotted.

Disadvantages:
o If the cross section graphics are manually edited the user must also modify the location
of the key point text. The text must be moved carefully as the text origin must fall
directly on the existing ground line in order for GEOPAK to recognize it.

The method used is a matter of personal preference. Each method is presented in the following
sections.
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9.2 GEOPAK Limits of Construction

The Limits of Construction dialog is accessed from the Road Project dialog as shown below.

1! Road Project: 12345_Design.prj

Fils Remember Options.

Working Directory: | C:\G?Kclass\DAFN 2345\geopak

Working Alignment Influence Runs

EIEX

User: Training Job & 185

Working Alignment | SR185

| [ Select ] [ Define ] [ Port Viewer ]

Existing
Ground

Coordinate
Geometry

Horizontal
Alignment

Plan View
Design

Existing Ground 1*,

Plan & Profile
Sheets

| Bsting Ground Vertical
Draw Pattem Cross Sections Profile Alignment
‘ |
Calculate Superelevation Proposed 3D
| Superelevation Shapes | Cross Sections || Models
| Cross Section
Earthwork Sheets
Plan View Tabular (i =
Quantities Summaries | ‘
Limits of Reports & XS
Construction Quantities

|

It can also be accessed by selecting Applications > Road > Cross Sections > Limits of Construction. After
creating a new Run, the dialog below is opened.

2} Limits of Construction - CLPS185

Job
Chain

Begin Station
End Station
Plan DGN File

Curmrent Station:

185 | Q
. [CLPS185 v
5300

EIEX

Tolerance: | 0.10000(

- [36+00.00R 1

| [53:00R1 |

- [80+11.00R 2

| [77:50R2 ]

: [Wadway\basemaps\lZSdSBPODl.dgn ]Q

-

Existing Ground Line: 4., A5 | Display

Proposed Finish Grade: =

[ Display

[ Plot Parameters

] Radius of Display: @DDODDD

Tie Down Option: | Outer Tie Downs (v

Apply

l

The following dialog items are read from the current GEOPAK Working Alignment definition:

v Job - The GEOPAK COGO data base job number.

v Chain - The name of the COGO Chain from which to extract seeding quantities.
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v/ Beg Sta - The station of the first cross section available for the selected chain.
v" End Sta - The station of the last cross section available for the selected chain.
v" Plan DGN File — The name of the design file used to plot the construction limit lines

v’ Existing Ground Line - The symbology for the cross section elements that make up the existing
ground.

v" Proposed Finish Grade - The symbology for the cross section elements that make up the
proposed grade.

The remaining dialog items are described below:
Plot Parameters

The Plot Parameters item is used to define the symbology for the construction limit lines
plotted in the Plan DGN file.

2} Plot Parameters for Limits E]i@
Cut ﬁll Transitiqn

Place Construction Limt | Offset from CL v

Svrrrnnnn e

[ Label Plot Parameters ]

[ Cancel ]

Separate symbologies can be set for the construction limit lines to designate whether the cross
sections are in Cut, Fill, or transitioning between the two. For ODOT projects, the symbyology
should be set as follows:

Level RW_P_Const_Limits
Color ByLevel
Style ByLevel
Weight Bylevel

Tie Down Option
Two options are provided. Set this to Outer Tie Downs for most ODOT projects.

Tie Down Option: | Outer Tie Downs v[

Apply
Select Apply to initiate the process. The construction limit lines are drawn in the Plan DGN File.

Chapter 9 — Limits of Construction Page 9-3



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

The construction limits are drawn as individual line elements in the plan view design file with the
endpoints of the lines defined by the cross section tie down point offset from the centerline.

Typically, construction limits are shown an additional four feet outside the tie down points. The
MicroStation Move Parallel command can be used to move the construction limit lines an additional
four feet from the centerline. Since the construction limits are placed as a series of line elements,
connecting the lines as a complex chain will make it easier to move the construction line as one element
rather than moving the individual line segments. Take the following steps to create a complex chain
from the construction limit lines and move the resulting complex chain by the four foot construction
limit offset.

v Set the MicroStation Active Level to RW_P_Const_Limits
v Select the MicroStation Create Complex Chain command using the settings below. Pick the first

line segment of the construction limit lines, accept the element. The Automatic Method will
automatically make a complex chain out of all the connected elements.

{) Create Complex Chain ELM H
Niethod
Max Gap

: | 0.0100 Line
[] Simplify geometry Level: RW_P_Const_Limits

v" Select the Move Parallel command. Use the Miter Mode to move the construction limit line
four feet parallel as shown below.

¢ Move/Copy Parallel @;‘g ><
Di 40000 | e
[] Use Active Attributes
[] Keep Original
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9.3 The Profile Grade Report

The GEOPAK Profile Grade Report can be used to search the cross sections design file for the key point
text in order to generate a COGO chain and/or profile. COGO chains are generated by measuring the
offset from the centerline of the cross section to the origin of the “key point” text. Profiles are
generated by measuring the cross section elevation at the origin of the “key point” text.

9.3.1 Criteria “Key Point” Text

ODOQT’s side slope and median criteria files are configured to place text at specific “key points” along the
proposed cross section lines as shown in the figure below.

990. 16

55+50.00
990. 42

The marked point numbers are the same on the left and right side of the cross sections. Points on the
left side are appended with the letter “L”. Points in the median are appended with the letter “M”. Points
on the right side are appended with the letter “R”. The “key point” text is placed on the following level:

XS P Text MarkedPoint.

The marked point numbers are as follows:

Point Location Point number
Edge of graded shoulder 10

Inside edge of ditch 33
Center of ditch 34
Outside edge of ditch 35
Backslope break point 36

Proposed to existing ground 37
Construction limits 40

In order for the GEOPAK Profile Grade report to function properly, the marked point text must fall on
the cross section graphics within a user specified tolerance. If the user has made some edits to the
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proposed cross section graphics, to move the ditches or change the backslope for example, the marked
point text must me moved along with it in order to be used to store chains or profiles in COGO using the
Profile Grade report.

9.3.2 Processing the Profile Grade Report

The Profile Grade Report is accessed from the GEOPAK XS Report dialog box. To access the XS Report
dialog box, select Reports & XS Quantities from the Road Project dialog as shown below:

2} Road Project: 12345_Design.prj @ O @
File Remember Options
* Working Directory: | C:\GPKclass\DAR\12345\geopak ]
Working Alignment Influence Runs
Working Alignment | SR185 |

User: Training Job #: 185 L)
[ Select ] [ Define ] [ Port Viewer ]

Ground Bisting G i .
il I g Ground Existing Ground | | Vertical
| Draw Pattem Cross Sections Profile J Alignment
Coordinate
Geometry | |
Calculate Superelevation Proposed 3D
— Superelevation Shapes | Cross Sections || Models
Horizontal
Alignment |- =
Plan View ] L Earthwork Crosssh tS:;ction
Design X S
Plan View Tabular |
l Quantities Summaries | |
Plan & Profile Limits of Reports & XS
Sheets Construction Quantities

N

The XS Report dialog has a variety of cross section reports. Each report is detailed on the GEOPAK on-
line help. This chapter will focus on the Profile Grade Report. Select Profile Grade to access the Profile
Grade Report dialog shown on the following page.
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User

Blue & Red Top
Clearing
Closure

DTM Input
DTM Proposed 3D

) Profile Grade Report

Q_ Cument Station: | 53+00

Chain: [CLPS185 v | Profile | <Select> v
Begin Station: | 36+00.00R1 | [53+00 |
End Station: | 80+11.00R2 | [77+50 R 2 |

Search Criteria

Existing Ground Line: -’__,m..:l | Display

Proposed Finish Grade: -pm-ql | Display

HEC-2
A Report Options:
Lo o
- [] Store Horizontal Alignment
Profile Grade
k‘ Beginning Point Number:
e O tetcan[ ]
O] RentChan: | |
[] Store Vertical Alignment
Slope Stake [] Lef Profile:
Staking Detail | Station Design Alignment v|
WSPRO [] Right Profile: :]
[ Station Design Alignment V]

XS List
[[] Pause on Each XS
ASCII File: | CLPS185_Seeding bt e}

Apply

[] Hilite

[

When the Profile Grade Report dialog is opened, information stored with the GEOPAK Working
Alignment is shared with the Profile Grade Report dialog box. The following information is taken from
the active Working Alignment:

v Job Number - The GEOPAK COGO data base job number.

v Chain - The name of the COGO Chain that was used to extract the cross sections.

v’ Existing Ground Line - The symbology for the elements that make up the existing ground line.

v" Proposed Finish Grade - The symbology for the elements that make up the proposed finish
grade.

The remaining dialog items are described on the following pages.
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Beg Sta/End Sta

GEOPAK determines the beginning and ending station from the cross sections within the MicroStation
file. They are noted below the chain and placed in the key-in areas. If these defaults are used, the report
is generated for the entire file. However, if a report for a smaller range is required, the user can simply
key in the required beginning and/or ending station.

Three options are supported in the center of the dialog:

» Criteria Elements
Search Text , |
Offset k '

e The Criteria Elements option uses graphic cross section elements to store a chain and/or profile
by finding the low points along the proposed cross section

e The Search Text option uses text placed during the proposed cross section processing to store
chains and/or profiles.

e The Offset option creates a profile for any given chain and offset value.
Use the Search Text option to store a chain at the location of the construction limits by reading the

criteria Key-Point text. When the Search Text option is selected, the center portion of the dialog
dynamically changes as shown below.

Report Options: §'~§e-a4rch Text ;/ﬂ“

Search Text
Text | Chain Profile Preference |
fa|
h
X
Text: | | JI$ | Station Design Alignment q
O ‘ | Station Chain: [CLPS185 |

=

The Store Text item is used to identify the marked point text for which you wish to search for in the
cross section design file. For this example, we will search for the text 40R to store a chain representing
the construction limits on the right side of the cross sections.

Two options are available to control how the new chain and/or profile will be stationed as described
below.

Sta Design Alignment - With this option selected, you can only store a COGO profile, not a

COGO chain. The stationing of the Chain listed in the top of the dialog will be used for the new
profile.
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Sta Text Alignment - With this option selected, you can store a COGO chain and/or profile. The
chain and/or profile will be stored with a beginning station of 0+00. When Sta Text Alignment is
selected, the dialog dynamically changes to allow the user to store a chain as shown below.

The Add button is used to add the Text, Chain, Profile and Preference to the list box as shown below.
Once a group of text parameters has been added to the list box, you can use the Delete or Modify
button to remove the text item from the list, or to modify the value of the selected item.

Report Options: [ Search Text v

Search Text
Text |Chain ____|Profle | Preference |
40R CON185R Text Alig
[l
X
Text: | 40R | ¥ | Station Text Alignment ¥
O i | [ Store Chain: [CON185R |

Beginning Poirt Number: | CN0D1 !

The Beginning Point Number field is used to identify the first point number for the stored COGO chain.
Points will be stored incrementally for the total number of cross sections processed.

IMPORTANT!!! If you select a point number that already exists in the COGO database, the points will be
overwritten without notification, even if the COGO Redefine option is toggled off.

The ASCII File option is used to specify the name of the file that will contain a list of the COGO
commands used to store the chain.

There is one important limitation of the Profile Grade Report that we must consider before processing.
This function was written with the assumption that the user would always be searching for text that lies
on the Proposed Finished Grade. In the case of construction limits, the text 40L and 40R are outside the
Proposed Finished Grade and lie on the existing ground line. In order for the Profile Grade Report to
pick up the text 40L and 40R you need to change the symbology settings for the Proposed Finished
Grade to be the same as the Existing Ground Line.

Select the Proposed Finish Grade item from the Search Criteria group to define the symbology for the
Proposed Finished Grade.

Search Criteria

Existing Ground Line: - A = | Display '

a D | Display

Proposed Finish Grade: =

Set the symbology as shown on the following page.
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) Proposed Finish GradeE] 7 @
Lv Names: | XS_X_Ground_Line | &

B —
Colors: | ByLevel |
Styles: | ByLevel fa|
Weights: | ByLevel fa |

[ Display ][ Reset ]

Select Apply to begin processing. After processing, the following dialog will appear.

. The process has been completed

New profiles and/or chains are stored in the COGO database. In this example, one chain was stored
representing the location of the construction limits for the right side of the cross section. The chain can
be plotted in the plan view design file using the Design and Computation Manager as shown on the
following page.
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Place Influence

|  DrawCOGO Element |

Draw COG... [=]

pehle R ECiti Settingss favoyites T Help

T = —— Flement Type: lChains Vl
g id ¢ 2%
: Select Chain to Draw |
&3 i \pr\ODOTstd\V8istd \geopak \road"\ddb"ODOT.ddb . CLPJAME
[ Drafting Standards CLPS185
(23 Cross Sections CLXJAME
(22 Existing Plan View CLXS185
[ Proposed Plan View CON185|
(3 BD - Buildings F&
(2 BR - Bridges
£ DR - Drainage
2 DT - DTM and Grading

€1 GE - Geometry & Stations
(3 GT - Geotechnical
€2 HY - Hydraulics
C2 LT - Lighting
(3 MT - Maintenance of Traffic
(£ PM - Pavement Marking
(£ PV - Pavement
£ RD - Roadway
@ RW - Right-of- Way

(3 CL Right-of-Way

(71 Easements

B P_CNSL Construction Limits

ey P_LARW Right-of-Way Fee with Limitation of Acce
& P_RWAY Right-of-Way Fee
P_WAGL Work Agreement Limits

b ol

After selecting the Construction Limits item, as shown above, select Draw COGO Element to access the
Draw dialog shown on the right. Toggle the Operation to Chains and select the name of the chain that
you would like to plot using the Construction Limits symbology. The construction limits are plotted on
level RW_P_Const_Limits.
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9.4 Exercise 9

Use the key-point text 40R and 40L to save two COGO chains representing the construction limits.

e According to Section 305.2 of the ODOT CADD Engineering Standards Manual, what should you
assign as the Beginning Point Number?

e According to Section 305.2 of the ODOT CADD Engineering Standards Manual, what should you
assign as the name for the COGO chains representing the construction limits?

e Plot the construction limits in the file 12345bp001.dgn using the D&C Manager.
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10 Cross Section Sheets

10.1 Overview

The GEOPAK Cross Section sheet layout command provides a tool to generate cross section sheets from
cross section graphics. Each cross section is referenced into the sheet design file to compile the cross
section sheets.

As the sheets are processed, the earthwork quantities can be included on the sheets. Most ODOT
projects require cross section sheets early in the design process, before the quantities have been
generated. GEOPAK does not provide an automated way to add, or update, the quantities to the sheets
once they have been generated. The only method GEOPAK provides to update the quantities is to
reprocess the sheets, discarding the previous sheet design file(s).

ODOT has provided three MicroStation Visual Basic applications to assist the user with preparing the
cross sections for the sheet clipping process. These tools can be used to include the earthwork and
seeding quantities on the sheets without the need to reprocess the sheets. These applications are
summarized below:

ODOT_CombineQuantities.exe

This application is used to read GEOPAK Earthworks and Seeding quantity output files to
combine the quantities in one text file that can be used to place the earthwork and seeding
guantities on the cross sections.

ODOT_XSBoundary.mvba

This application is used to draw a boundary element on the GEOPAK Cross Section cells. The
boundary element is useful to define the clipping limits of each cross section when clipping the
cross section sheets using GEPOPAK. Additionally, the boundary element contains insertion
points for cross section quantities.

ODOT_XSQuantities.mvba

This application is used place earthwork and seeding quantities in a cross section boundary
element created using the ODOT_XSBoundary.mvba application. The quantities are read from
the file created using the CombineSeedine.exe application.

These applications are documented in detail on the ODOT website:

http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/MicroStation%20Applications/ODOT XS Utilities.pdf

Each application is briefly summarized on the following pages.
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10.2 ODOT_XSBoundary.mvba

The ODOT_XSBoundary.mvba application is used to draw a boundary around a GEOPAK Cross Section
similar to the one shown in the example below.

,,,,,,,,,,,,

The boundary element is drawn at the width of a standard ODOT Cross section sheet cell and includes
columns for the cross section quantities. The bounding element is intended to be used when clipping
cross section sheets to set the XS Search Criteria limits for each cross section. This is explained in further
detail on page 10-18.

When clipping cross section sheets with GEOPAK, there are several advantages to using a bounding
element to define the XS Search Criteria:

= Using a bounding element allows you to define the XS Search Criteria symbology for only one
element rather than selecting each element that is drawn on the cross sections.

= Any cross section that does not have a bounding element will not be included on the final cross
section sheets. This allows you to easily control which sections actually appear on the completed
sheets without deleting cross sections or cross section cells.

= The boundary element is beneficial when drawing and labeling graphics in the cross section cell
design file to ensure that your new graphics will fit within the reference file clipping limits of the
cross sections on the completed sheets.

=  Cross section quantities can be imported into the cross section cell design file using the
ODOT_XSQuantities.mvba application, and subsequently referenced to the cross section sheets.
This allows users to easily update earthworks and seeding quantities without re-clipping the
cross section sheets.

To run ODOT_XSBoundary.mvba, select ODOT > XS Utilities > XS Boundary from the MicroStation pull
down menu, or key in the following command in MicroStation:

vba load ODOT_XSBoundary.mvba;vba run xsBoundaryMain

The dialog shown below will appear.
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XS Boundary 09.04.17

— Bounding Element Limits ‘

Job: v
{* By Elevation { By Delta

Chain: | CLPS185 vl
Upper Elev: 990
qq | 4 | H| b | bb| Lower Elev: 980

Station: | 53+00.00 vl Horiz. Offsat: I—O'
XS Scale:l 5 vl |

™ Draw Grid
* | ¥ Pause on Each Section

4ir 4]

Draw XS Boundary |

The XS Boundary element is initially displayed as temporary graphics using a weight zero dotted line.
When the Draw XS Boundary button is selected, the boundary is drawn in the file as shown below, using
the following symbology:

Level Name = XS_P_Boundary
Color=131
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Tip:

The vertical limits of the clipping border will determine the vertical extent of each cross section on the
completed sheets. With this in mind, the clipping limits don’t necessarily have to be set as tightly as
possible on each cross section. You can allow some extra space to control how many cross sections will
appear on the completed sheets. For example, on a 5-scale cross section sheet, there are 21 horizontal
grid lines encompassing 105’ of vertical cross section space per sheet. If you wish to place three cross
sections on each cross section, draw the boundary elements with no more than 35’ vertically for each
cross section. If you wish to have four cross sections on a sheet, draw each border with a vertical extent
of 25’. Etc...
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10.3 ODOT_CombineQuantities.exe

Chapter 7 — Earthwork Quantities details the process to generate cut and fill quantities for the cross
sections. The resulting quantities are output to an ASCII text file that can be used to place the quantities
on the cross section sheets when the sheets are clipped.

GEOPAK also provides the capability to generate seeding quantities as detailed in the Chapter 8 —
Seeding Quantities. The seeding file is not in a format that can be included on the cross section sheets.

ODOT_CombineQuantities.exe is used to read the seeding quantity output file and append these
guantities to the earthworks text file. With the quantities combined into one file, both the earthwork
and seeding quantities can be included on the cross section sheets.

The application can be accessed from the MicroStation pull down menu by selecting ODOT > XS Utilities
> Combine Quantities. The dialog shown on the following page is opened.

w. Combine Quantities v09.04.17 Q@@

Seeding file: |\geopak\CLPS185_5&&dhglm File
E arthwork file: |geopak\CLPS185_Earlhwork.txt File

Output file: |geopak\CLPS 185_Combined.tst File

Apply |

Select the GEOPAK Seeding File and the Earthwork File to combine. Key-in the name of the Output file
to be created by the application. Select Apply to append the seeding quantities to the earthwork
guantities and generate the new output file. An example of the combined quantities is shown below:

000000000000 1111111111 2222222222 3333333333 4444444444 5555555555 6666666666

53+00.00/1 73 33 0 0 56.90 0
53+25.00/1 58 31 61 30 55.71 157
53+50.00/1 44 33 47 30 54.90 154
53+75.00/1 35 40 36 34 55.90 153
54+00.00/1 29 42 29 38 54.03 152
54+25.00/1 29 40 27 38 53.06 149
54+50.00/1 32 35 28 35 50.51 143
54+75.00/1 39 25 33 28 48.26 138
55+00.00/1 49 17 41 20 46.05 131

The seeding quantities are appended in column 5 and 6 as shown above.
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10.4 ODOT_XSQuantities.mvba

This application is used place earthwork and seeding quantities within the limits of the cross section
boundary elements created using the ODOT_XSBoundary.mvba application. The quantities are read
from an ASCII text file created using the GEOPAK Earthwork computation process, or created by
combining GEOPAK Earthwork and Seeding quantity files by use of the CombineSeeding.exe application.

To run ODOT_XSQuantities.mvba, select ODOT > XS Utilities > XS Quantities from the MicroStation pull
down menu, or key in the following command in MicroStation:

vba load ODOT_XSQuantity.mvba;vba run xsQuantityMain
The dialog shown below will open.

XS Sheet Quantities v09.04.17

Job: | 185 v| chain: | CLPS185 Ll File: |

lstaﬁon CutEnd Area L”Fill End Area L”CutVqume L”Fill Volume L” g Widt ;”

9 [V Pause on each section

Select the ASCII text file containing the quantities. The file is assumed to be in the same format as a
GEOPAK Earthworks ASCII file as shown in the example below:

000000000000 1111111111 2222222222 3333333333 4444444444

53+50.00/1 66 33 0 0
54+00.00/1 50 41 108 69
54+50.00/1 53 34 96 69
55+00.00/1 72 17 116 47
55+50.00/1 90 5 150 21
56+00.00/1 115 0 190 5
56+50.00/1 141 0 237 0
57+00.00/1 159 0 278 0

The first row is assumed to be the header row and contains the column id information. The remaining
rows are assumed to contain the cross section quantities.

Column zero is assumed to contain the station and region as shown in the example above.
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The ASCII file can contain either 4 or 6 columns containing the cross section quantities. The contents of
each column are user definable, but it is recommended that you follow the guidelines detailed in the
Chapter 7 — Earthwork Quantities.

If an ASCII file is opened containing 6 columns of quantities, the dialog will appear as shown in the
example below.

XS Sheet Quantities v09.04.17 3
Job: | 185 v| chain: | CLPS5185 LI File: | C:\GPKdlass\DAR|12345\geopak\CLPS 185_Combined. txt

000000000000 1111111111 2222222222 3333333333 4444444444 5555555555 6666666666  a

2

53+25.00/1 53 31 61 30 56 158

53+50.00/1 44 3 47 30 55 156

53+75.00/1 35 40 36 34 56 156

54+00.00/1 29 42 29 38 54 156

54+25.00/1 29 40 27 38 53 150

54+50.00/1 32 35 28 35 50 144

54+75.00/1 39 25 33 28 49 139

55+00.00/1 49 17 41 20 47 133 |
l Station CutEnd Area l.” Fill End Area l.l lCut Volume l.” Fill Volume l.” Seeding Width l.” Seeding Area l.l

9 IV Pause on each section Draw Quantities |

The quantity values contained in columns 1, 2, 3, and 4 are user definable when the original earthworks
quantity file is generated with GEOPAK. The ODOT GEOPAK Road 2 training guide recommends defining
the columns in the following order:

Column 1 = Cut End Area

Column 2 = Fill End Area

Column 3 = Cut Volume

Column 4 = Fill Volume
Columns 5 and 6 were generated using the ODOT_CombineQuantities.exe application and contain the
following values:

Column 5 = Seeding End Width
Column 6 = Seeding Area

If the order of the quantities contained in the columns does not match the values | v”F
listed above, the user has the option to define the contents of each column using the Cut End Area

. Fill End Area
drop down menu below each column as shown at right. Cut Volume

Fill Yolume
Seeding Width
Seeding Area

Draw Quantities

Draw Quantities |
—'

Page 10-6 Chapter 10 — Cross Section Sheets



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

When the Draw Quantities option is selected, the quantities are drawn on the currently selected cross
section. The points placed within the cross section boundary are used as the insertion points for the
guantities as shown in the example below.

XS Sheet Quantities v09.04.17 @

sab: [ 185 <] chan: [[cpsiss =] Fie: [ CiiGPKdess DAR\12345\ge0paKCLPS 185 Cambined. txt

28 50
54+75.00/1 39 25 33 49 139
S5400.00/1 B 7 i a7 133 =

| staton CutendArea v|[FilEndArea v[[cutvolume — v[[Filvoume  v|[SeedngWidth ~][Seedngarea ]

_‘?J ¥ Pause on each section |

If a set of quantities has been previously placed for the cross section(s) using this application, the
previously placed quantities will be automatically deleted from the cross section(s) when the Draw
Quantities button is selected.
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Exercise 10A - Cross Section Boundaries

In this exercise we will prepare the cross sections for the sheet clipping process.

1. Draw boundaries for the cross sections from station 52+00 R 1 to station 78+00 R 2 using the
ODOT_XSBoundary.mvba application.

As you place the clipping borders, keep in mind that these borders will be used to define the
vertical limits of each cross section on the completed sheets.

2. Use the ODOT_CombineQuantities.exe application to combine the earthwork and seeding files
into one new file.

3. Use the ODOT_XSQuantities.mvba application to place the quantities on the clipping borders.

The completed sections should have a boundary element with quantities as shown in the example
below.
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10.5 Cross Section Sheet Design Files

Before processing the cross sections, the user must create a new design file for the cross section sheets.
Use the ODOT_Files.mvba application to create the new sheet design file.

The application can be accessed by selecting ODOT > File Management > New Design File from the
MicroStation pull down menu.

ODOT Design Files v10.04.16 3]
Select Parent Folder C:\GPKclass\DAR\12345 l‘
Select Seed File 1:\ODOTstd\V8istd\seed\ODOTSeed2d.dgn
Category: Roadway Sheets j Default Comment: I S.R.185 Annotation Scale: ISi
[~ Anon File Name: Comments: Scale:  Place Cell:
[~ Title Sheet \roadway\sheets\12345GT001.dgn I I T LI
[~ SchematicPlan \roadway\sheets\ I ;l
[ Typical Sections \roadway\sheets\ I ;I
[ General Notes \roadway\sheets\ I —v]
[~ General Summary \roadway\sheets\ ] ;I
[~ Maintenance Data \roadway\sheets\ I LI
[~ subSummary \roadway\sheets\ I ;‘
[~ Calculations/Computations \roadway\sheets\ I ;I
[~ Planand Profile or Plan \roadway\sheets\12345GP008.dzn I _v]
[~ Profile \roadway\sheets\ ] ;I
[ Quantity Table \roadway\sheets\ I ;I
[~ Superelevation Table \roadway\sheets\ I ;l
[~ Pavement Detals \roadway\sheets\ I ;I
[ Intersection/interchange Details \roadway\sheets\ I LI
[~ Guardrazil/Barrier Details \roadway\sheets\ ] ;I
[~ Drive Details \roadway\sheets\ I ;I
[~ Miscellaneous \roadway\sheets\ I ;‘
[~ FencingPlan \roadway\sheets\ I ;I
[~ CrossSection Layout Plan \roadway\sheets\ I LI
[~ GradingPlan \roadway\sheeats\ I ;I
\roadway\sheets\12345¥5001.dzn | S.R.185 I 5 I No Cell Ll
Create Files L} |

Cross section sheets should always be processed into the Sheet Model of the newly created design file.
If you use the ODOT_Files.mvba application to create the sheet file, the Sheet model will be set as the
active model. If you create the file yourself, be sure to open the design file and select Files > Models to
set the sheet model as the active model, and then select File > Save Settings.
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10.6 Processing Cross Section Sheets

10.6.1 Preparing the XS Cell File for Processing

The cross section sheet clipping process uses reference files to display the cross sections on the
completed sheets. The levels that are turned on in the cross section cell design file will be turned on in

the sheets. Before processing, be sure to turn on/off the levels you wish to display on the cross section
sheets.

The following table lists some of the levels that should be turned off before processing the cross section
sheets. This is not a complete listing; there may also be other levels that you may want to turn off.

GK_Cells XS_P_Pavt_Surface
XS_P_Boundary XS_P_Shoulder_Surface
XS_P_Earthwork_Shapes XS_P_Text_Info
XS_P_Finished_Grade_Seeded XS_P_Text_MarkedPoint

XS_P_Pavt_Layers

10.6.2 Cross Section Sheets

The Cross Section Sheet function can be accessed by selecting Applications > Road > Cross Sections >
Cross Section Sheet Composition from the MicroStation pull down menu, the GEOPAK Road tool
palette, or the Road Project dialog as shown below.

4} Road Project: 12345_Design.prj E] O @
File Remember Options
* Working Directory: | C:\GPKclass\DAR\12345\geopak |
Working Alignment Influence Runs
Working Alignment [ SR185

User: Training Job #: 185 8|
J [ Select ] [ Define ] [ Port Viewer ]

Existing 1
Ground Bxistin - .
g Ground ExstingGround | | Vertical
Draw Pattem Cross Sections Profile J Alignment
Coordinate |
Geometry |
‘ Calculate Superelevation Proposed 3D
—_— Superelevation | Shapes R Cross Sections || Models
Horizontal
Alignment
Plan View ! L Earthwork Crossi S:tction
Design e
Plan View Tabular |
| Quantities Summaries | |
Plan & Profile Limits of Reports & XS
Sheets Construction Quantities
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After creating a new run, the Cross Section Sheet Composition dialog shown below is opened.

-
M Cross Section Sheet Composition: odot.xssl =1l —

File

Active Cross Section Sheet: (5 Scale, 1-Column, Extended Width v | | Layout Sheets

XS DGN File = XS DGN File: | sdway\basemaps\12345XC001.dgn | Q
Sheet DGN File ) -

Sheet Dimensions / Cell XS Baseline:

XS Search Criteria E Begin Station: | 52+50.00 R 1

Sheet Stack Orientation : ST

Sheet Stack Columns —! B e 500 A2

Margins and Spacing

Station Labels

Offset Labels i

The left side of the dialog contains a list of parameters required to process cross sections into sheets.
When each parameter is selected, a graphic explanation of the parameter appears in the lower left
portion of the dialog and key-in fields for each variable appear to the right.

The various parameters, and the settings necessary to generate cross section sheets according to ODOT
specifications, are described on the following pages.

10.6.3 File Menu

The File menu on the Cross Section Sheet Composition dialog has several choices, as shown below.

Sheet

Load V7 InputFile...

Save Settings

Scale Cross Sections

Layout Sheets

Bit

Each option is described below:
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Sheet Library

The parameters for the Cross Section Sheet Composition dialog can be saved in a Sheet Library.
The Sheet layout configuration can be saved and recalled for future use. Sheet libraries have a
default extension of .xssl. Options are available to create a New sheet library, Attach an existing
library, or Save a library.

The sheet library ODOT.xssl has been configured for use with ODOT'’s standard cross section
sheet cells. This library can be obtained from the ODOT website. For ODOT users, the library is
located in the following directory:

1:\ODOTStd\V8iStd\geopak\road\sheet_library\odot.xssl

Sheet
Options are available to create a new sheet, delete a sheet, or update a sheet to the current
settings.

Load V7 Input File...

To use a cross section sheet input file from a previous version of GEOPAK, create a new sheet,
select Load V7 Input File and select the old sheet input file. The input file is used to populate the
corresponding dialog fields.

Save Settings
This option is used to save the dialog settings for the current sheet run

Scale Cross Sections

/1) GEOPAK - Scale Cross Sections (Design)

""""" [7 345\roadway\basemaps\Scaled 12345XC001 danf Q
[0 |

Horizontal Scale:
Vertical Scale: [71;_{)9 ]
[] Scale Graphic Cells

[ Scale Cross Sections ]

This option is available to adjust the horizontal and vertical ration of the cross sections. The
scaled sections are created in the file specified by the Output DGN File Name field.

Layout Sheets
This option starts the cross section sheet processing. This is the same as selecting the Layout
Sheets button on the face of the Cross Section Sheet Composition dialog.

Exit
This exits the cross section sheet application, but does not exit MicroStation.
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10.6.4 XS DGN File

When the XS DGN File option is selected, the Cross Section Sheets dialog will appear as shown below.

W} Cross Section Sheet Composition: odot.xssl

File
Active Cross Section Sheet: |5 scale - Extended Width v| | Layout Sheets
XS DGN File & XS DGN File: | sdway'\basemaps'\12345XC001.dgn | Q
Sheet DGN File g
Sheet Dimensions / Cell XS Baseline: |(CLPS185 b
XS Search Criteria Begin Station: | 52+00.00R 1
Sheet Stack Orientation i [——
Sheet Stack Columns __ Eid tort 78+00'0ﬁ2—1
Margins and Spacing
Station Labels
Offset Labels

The parameters for the XS DGN File option are described below.

Active Cross Section Sheet
After attaching the ODOT cross section sheet library, the Active Cross Section Sheet option will
display the sheet layout options shown below.

5scale - Bdended Width [ I Layout Sheets l | [
Sheet Name Sheet Description |
5 scale 5 Scale Cross Sections

10 scale 10 Scale Cross Sections

20 scale 20 Scale Cross Sections

5 scale - Bxdended Width 5 Scale Cross Sections

10 scale - BExtended Width 10 Scale Cross Sections \

20 scale - Extended Width 20 Scale Cross Sections

The three Extended Width options are used when clipping sheets using XS Boundary elements.
For each of these three options, the width of the clipping area has been extended to include the
seeding and earthworks quantity columns within the reference boundaries for each cross
section.

XS DGN File

This key-in field is used to specify the name of the design file containing the original cross
sections. The file name can be typed in manually or selected by use of the Select XS Design File
icon.
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XS Baseline

This drop down list is used to select the baseline chain for the cross sections to be processed.
Note: The XS Baseline list is generated by reading the cross section cells contained in the file
specified by the XS DGN File key-in field. This is not a list of chains in the GPK file.

Begin Station

Key-in the Begin Station for cross section sheet processing. This option defaults to the lowest
stationed cross section, for the selected XS Baseline chain, in the file specified by XS DGN File. If
a partial processing is desired, simply type in the desired station.

End Station

Key-in the End Station for cross section sheet processing. This option defaults to the highest
stationed cross section, for the selected XS Baseline chain, in the file specified by XS DGN File. If
a partial processing is desired, simply type in the desired station.
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10.6.5 Sheet DGN File

When the Sheet DGN File option is selected, the Cross Section Sheet Composition dialog will appear as
shown below.

1\ Cross Section Sheet Composition: odot.xssl E]‘ @
Elle
Active Cross Section Sheet: |5 scale - Exended Width M ] [M
XS DGN File Il Sheet DGN File: | C:\GPKclass\DAR\12345\r0adway" | Q
heet DGN File S By —
Sheet Dimensions / Cell Horizontal Scale: LJ
XS Search Criteria Vertical Scale: | 5.00 |
Sheet Stack Orientation
Sheet Stack Columns L Sheet Placement Point
Margins and Spacing o
Station Labels Lower Left X (mu): | 0.000000 | op
Offset Labels o Lower Left Y {mu): I_DWODO |

Detach Existing Sheets before Processing

L1 EJE]
D D] D Atachment: | One Sheet Per Model v
i o

Sheet DGN File

Use this field to specify the name of the MicroStation design file where GEOPAK will compose
the cross section sheets. GEOPAK does not create this file. The file must be created prior to
processing.

Section 302 of the ODOT CADD Engineering Standards Manual specifies that plan sheets should
be placed in the Sheet Model of the design file. Take the following steps to ensure that the cross
section sheets are placed in a sheet model:

e Use ODOT_Files.exe to create the cross section sheet design file. The cross section sheet file
will automatically be set with the sheet model as the active model.

If you elect to create the sheet file manually, take the following steps after creating the file:
1. Open the cross section sheet design file. The file will contain two Models, one Design
Model and one Sheet Model. Select File > Models to access the Models dialog.

2. Double-click the Sheet model to make it the active model.
3. From the MicroStation pull-down menu select File > Save Settings.
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Horizontal Scale
Vertical Scale
These key-in fields are used to specify the scale for the cross section sheets.

Sheet Placement Point

The option is used to specify the X,Y coordinate location for the first cross section sheet. All
other sheets will be placed in relation to this point. For ODOT projects, we recommend using the
default values of 0,0.

Detach Existing Sheets before Processing

This option is only used when you elect to process cross section sheets into a design file that
contains cross section sheets previously generated by GEOPAK. When this is toggled ON, any
reference files that were attached in a previous run are detached and replaced with new
references. Also any graphics from a previous run are deleted and replaced.

Attachment
Three options are provided to control how the sheets are placed in the cross section sheet

design file.
¥ All Sheets In Active Model k
One Sheet Per Model

One Sheet Per Model / Display All

Each option is described below:

All Sheets in Active Model - When using this option, all sheets are placed in the active
model of the sheet design file.

One Sheet Per Model - Each sheet is placed in its own model. The models will be named
XS_SHEET_sheet_#. Nothing is placed in the active model of the sheet design file.

One Sheet Per Model/Display All - Each sheet is placed in its own model. The models
will be named XS_SHEET_sheet_#. All sheets are attached to the active model of the
sheet design file as references.

Section 302 of the ODOT CADD Engineering Standards Manual specifies that each sheet of the
plan shall be contained in its own design file when submitted to the Department. The GEOPAK
Attachment options above do not provide the capability to generate each cross section sheet in
a separate design file.

For ODOT plans, we recommend using the All Sheets in Active Model option. The ODOT
program ODOT_XSSplitSheets.mvba application can be used to split the sheets into separate
design files for digital submissions.
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10.6.6 Sheet Dimensions / Cell

When Sheet Dimensions/Cell is selected, the Cross Section Sheet Composition dialog will appear as
shown below.

1} Cross Section Sheet Composition: odot.xssl E] E E]
File
Active Cross Section Sheet: |5 scale - Extended Width v \ I Layout Sheets

XS DGN File A Sheet Dimensions
Sheet DGN Fie Widh: (3400 | Height: [2100 |

heet Dimensions / Cell e =
XS Search Criteria
Sheet Stack Orientation Place Sheet Cell
Sheet Stack Columns 3 Library: | ODOT_Sheets.cel [EeX
Margins and Spacing =
Station Labels Name: "CARE)SS l
Offset Labels ] Scale: | 1.00 | [ Piace as Shared Cell

................... Sheet Offset from Cell Origin

l l X Offset: [ 2.00 | YOffset: [050 | o»
Sheet Cell Placement

1 My [ Place Sheet Cellin XS Sheet File v

The options have been configured to produce cross section sheets compliant with ODOT standards and
should not normally be changed by the user.

Sheet Dimensions

The Width and Height values for the cross section sheet cells. These dimensions are multiplied
by the Horizontal Scale and Vertical Scale options on the Sheet Design File option to set the
scale for the cross section sheet cells.

Place Sheet Cell

These options are used to specify the cell Library and cell Name for the cross section sheet cell.
The Scale is multiplied by the Horizontal Scale and Vertical Scale values on the Sheet Design File
option to set the scale for the cross section sheet cells. The Sheet Offset from Cell Origin values
are used to specify the location where the cross section data will be placed on the sheet cell.

Sheet Cell Placement

The sheet cells are normally placed using the Place Sheet Cell in XS Sheet file option for ODOT
projects.
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10.6.7 XS Search Criteria

When the XS Search Criteria option is selected, the Cross Section Sheet Composition dialog will appear
as shown below.

1} Cross Section Sheet Composition: odot.xssl E] E" [g]
File
Active Cross Section Sheet: |5 scale - Extended Width v \ I Layout Sheets

XS DGN File A XS Element Search Criteria

Sheet DGN File Lv Names: | XS_P_Boundary |
Sheet Dimensions / Cell ) X5 P

XS Search Criteria O ‘ |
Sheet Stack Orientation Colors: [ 131 | &
Sheet Stack Columns = l l
Margins and Spacing O |
Station Labels | ts: | {
Offset Labels s ] ‘ [ =
,_ _ _ _ _ _ _ ﬁ : ,. [ Match ] [ Display ] [ Reset ]

" U SENN S '?:

PR R PR Vettical Range [[] Horizontal Search

! j o __"LL.LJ_} - 9: Lower Limit: [1_009074\ ft Offset Li!
________ 5 Upper Limit: UQQ.DD | ght O (01 ]

These options are used to specify the vertical extents of each cross section which, in turn, determines
the clipping limits for cross section reference attachments. Note that the XS Search Criteria is only used
to set the vertical extents of each cross section on the completed sheets. The horizontal limits are set in
the Margins and Spacing item.

XS Element Search Criteria

The XS Element Search Criteria option is used to specify which elements in the cross section will
be used to define the vertical limits of each cross section.

If you are clipping sheets using the cross section boundary element using one of the Extended
Width sheet types, use the boundary element to define the search criteria as shown above.

Note: This option is not used to specify which elements will be visible in the cross section
references. The search criteria should not be defined to include the cross section cells.

Vertical Search Range
The Lower and Upper Range Limits are used to define the maximum vertical search range for

each cross section. GEOPAK will search for elements meeting the XS Search Criteria within the
limits of the Vertical Search Range.
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10.6.8 Sheet Stack Orientation

When the Sheet Stack Orientation option is selected, the Cross Section Sheet Composition dialog will
appear as shown below.

1} Cross Section Sheet Composition: odot.xssl Q 7: @
File
Active Cross Section Sheet: |5 scale - Extended Width v 1 I Layout Sheets

XS DGN File o Sheet Stack Orientation: | Vettical 1w
Sheet DGN File : D mee——=
Sheet Dimensions / Cell Horizontal Spacing: [200 |
XS Search Criteria Vertical Spacing: QOD

heet Stack Orientation : ’j
Sheet Stack Columns B Number of Sheets per Column: |3
Margins and Spacing
Station Labels
Offset Labels o]

Wi

Herizental St

Sheet Stack Orientation

Cross section sheets can be stacked either vertically or horizontally. The ODOT sheet
configurations have been defined for Vertical orientation as shown above.

Horizontal / Vertical Spacing

These values are used to specify the distance between successive cross section sheets, from top
to bottom when stacking is Vertical, from right edge to left edge if Horizontal stacking is used.

Max Number of Sheets per Column

By specifying the maximum number of sheets in the stack, the software will place each row or
column with the specified number of sheets. The Cross Section Sheet configurations within
ODOT.xssl have been configured with a default value of 3 as shown above.
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10.6.9 Sheet Stack Columns

When the Sheet Stack Columns option is selected, the Cross Sections Sheet Composition dialog will
appear as shown below.

1} Cross Section Sheet Composition: odot.xssl Q 7: @

File
Active Cross Section Sheet: |5 scale - Extended Width v 1 I Layout Sheets

XS DGN File 2l ® Single Stack Baseline X Offset: [ 15.17 \
Sheet DGN File v —
Sheet Dimensions / Cell O Double Stack : =Cge (000 |
XS Search Criteria (O Triple Stack “dge Offset: |
Sheet Stack Orientation L ﬁ
Sheet Stack Columns = O Quadnple Stack - : : I4
Margins and Spacing
Station Labels
Offset Labels o]

Four options are supported: Single Stack, (one column per sheet), Double Stack (two columns per
sheet), Triple Stack (three columns per sheet), and Quadruple Stack (four columns per sheet).

Baseline X Offset
The distance from the left edge of the sheet to the zero offset of the cross sections. The baseline
of the cross section cell defines the zero offset.

Col 2/3/4 Left Edge Offset

When the cross sections are to be placed in Double Stack, Triple Stack, or Quadruple Stack
mode, the zero offset of the left-hand stack of cross sections is determined by the Baseline X
Offset. The center of the right-hand stack of cross sections is located a distance from the left
edge of the sheet to the Second Column XS Stack Offset.

Page 10-20 Chapter 10 — Cross Section Sheets



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

10.6.10 Margins and Spacing

When the Margins and Spacing option is selected, the Cross Section Sheet Definition dialog will appear
as shown below.

2} Cross Section Sheet Composition: odot.xssl [D ] @
File
Active Cross Section Sheet: |5 scale - Extended Width v I Layout Sheets

XS DGN File A Cross Section Clip Limits
Sheet DGN File i = ;
Sheet Dimensions / Cell I Minimum Spacing From Top: I_H}D:|
XS Search Criteria _ Minimum Spacing From Bottom:
Sheet Stack Orientation . :
Sheet Stack Columns = Sl
Margins and Spacing Right Clip X Offset: | 30.50
Station Labels

Offset Labels |

Minimum Spacing Between Sections: | 0.00
Maximum Vertical Size:

When using ODOT.xssl, the values for the Margins and Spacing portion Cross Sections Sheet Composition
dialog have been configured to conform to the dimensions of the ODOT standard cross section sheet
cells and should not be changed by the user.
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10.6.11 Station Labels

When the Station Labels option is selected, the Cross Section Sheet Definition dialog will appear as
shown below.

2} Cross Section Sheet Composition: odot.xssl E] @
File
Active Cross Section Sheet: |5 scale - Extended Width v ] I Layout Sheets
XS DGN File Al [ Label Stations
Sheet DGN File
Sheet Dimensions / Cell Plot Parameters: | “' o ~
XS Search Criteria v
Sheet Stack Orientation Stat bel X Offset 10 | 14.17
Sheet Stack Columns = —!
Margins and Spacing Station Labe ffset 2 0 !
Station Labels e
Offset Labels o] 1ation Lat 00

The options in the Station Labels portion of the Cross Sections Sheet Composition dialog are used to
define the symbology and offsets for Station Labels placed on the cross section sheets. For ODOT
projects, users will typically place station labels in the cross section cell design file by use of the ODOT
standard cross section criteria file XSLABEL.X, therefore, the Label Stations option should normally be
left toggled off.
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10.6.12 Offset Labels

When the Offset Labels option is selected, the Cross Section Sheet Definition dialog will appear as shown
below.

I} Cross Section Sheet Composition: odot.xssl E] 7 @
File
Active Cross Section Sheet: |5 scale - Extended Width v ] [M
XS DGN File b Label Offsets
Sheet DGN File
Shest Dimensions / Cell Plot Parameters: | Somple
XS Search Criteria :
Sheet Stack Orientation Offset Label Y Offset 1:
Sheet Stack Columns — !
Margins and Spacing | 6 gt 2 ‘ ] !
Station Labels -
Dt Labels __d S b e 1000 |

Offset Labels can be placed at the top and bottom of the cross section sheets by defining the Offset
Label Y Offset 1 and Offset Label Y Offset 2 values.

For ODOT projects, users will typically place offset Labels at the bottom of the cross section sheets, but
not at the top. When using ODOT.xssl, the values for the Offset Labels portion Cross Sections Sheet
Composition dialog have been configured to conform to the dimensions of the ODOT standard cross
section sheet cells and should not be changed by the user. The offset labels are placed on the level
SH_Data.
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10.6.13 Elevation Labels

When the Elevation Labels option is selected, the Cross Section Sheet Definition dialog will appear as
shown below.

1} Cross Section Sheet Composition: odot.xssl E] 7 E]
File
Active Cross Section Sheet: |5 scale - Extended Width v ] I Layout Sheets
Sheet Dimensions / Cell ) Label Elevations
XS Search Criteria
Shest Stack Orientation Plot Parameters: | Wll =
Sheet Stack Columns :
Margins and Spacing Elevation Label X Offset 1:
Station Labels
Offset Labels 5 Blevation Label X Offset 2: | 2767 y
Elevation Labels R
Earthwork Quantity Labels V| Blevation Increment {mu): | 5.00

[] Add Top Elevation Label

[] Add Bottom Elevation Label

Elevation Labels can be placed at the left and right sides of the cross section sheets by defining the
Elevation Label X Offset 1 and Elevation Label X Offset 2 values.

For ODOT projects, users will typically place elevation labels at both sides of the cross section sheets.
When using ODOT.xssl, the values for the Elevation Labels portion of the Cross Sections Sheet
Composition dialog have been configured to conform to the dimensions of the ODOT standard cross
section sheet cells and should not be changed by the user. The offset labels are placed on the level
SH_Data.
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10.6.14 Earthwork Quantity Labels

When the Earthwork Quantity Labels option is selected, the Cross Section Sheet Composition dialog will
appear as shown below.

Cross Section Sheet COII‘IpOSItIOII. odot.xssl \

File

Active Cross Section Sheet: [5 Scale, 1-Column, Extended Width v | | Layout Sheets

Sheet Stack Orientation o [7] Label Earthwork Quantities
Sheet Stack Columns

Margins and Spacing ID XOffset Y Offset Display Plot
Station Labels r 1 2845825 2 Sample
Offset Labels 2 2904125 2 Sample
Elevation Labels = 3 2962425 |0 Sample
Earthwork Quantity Labels 4 3020725 O Sample
Sheet Labels — 5 029165 2 Sample ]
Digital InterPlot > 6 0.87498 0 Sample

Earthwork Quantity File
|:\pr\ethomas\SS2Refresh\DAR\12345\geopak \CLPS | &

When using the cross section boundaries, the cross section quantities will be placed in the cross section
design file and referenced into the sheets. In this case there is no need to configure the Earthwork
Quantity Labels item.

In cases where the boundary elements will not be used, the Earthwork Quantity Labels item can be
configured to place the quantities in the sheet design file as detailed below.

Earthwork quantities that have been generated by GEOPAK (see Chapter 7) are saved in an ASCI| text
file. To place these earthwork quantities on the cross section sheets, toggle on the Label Earthwork
Quantities option and then key-in the name of the Earthwork Quantity File or select the file via the
Select Earthwork Data File icon. A portion of a GEOPAK earthwork quantity file is shown below:

000000000000 1111111111 2222222222 3333333333 4444444444

53+50.00/1 66 33 0 0
54+00.00/1 50 41 108 69
54+50.00/1 53 34 96 69
55+00.00/1 72 17 116 47
55+50.00/1 90 5 150 21
56+00.00/1 115 0 190 5
56+50.00/1 141 0 237 0
57+00.00/1 159 0 278 0
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The first line of the file designates the column numbers. Column O represents the station and the region
number. The content of the remaining columns is user definable and can contain many different values.
In this example, column 1-4 were defined for the earthwork run as follows:

Column 1 = Cut End Area

Column 2 = Fill End Area

Column 3 = Cut Volume

Column 4 = Fill Volume

Each column of the Earthwork Quantity File can be placed on the cross section sheets at user defined
offsets as shown below.

[¥] Label Earthwork Quantities

30.20725

Sample

pie

ID XOffset Y Offset Display Plot
1 2845825 2 Sample ‘
2 2904125 2 Sample ‘
3 2962425 0 Sample
4 0 ‘
2 B |
= |

Earthwork Quantity File:
C:\GPKClass\DAR'12345\geopak \CLPS185_Earthwor | Q

The selected earthworks file contains five columns as shown on the previous page. Within the dialog,
the ID number corresponds to the column number defined on the first line of the Earthwork Quantity
File. Using ODOT.xssl, columns 1-4 will be placed on the cross section sheets but column 0, representing
the cross section station, is not plotted on the cross section sheets.

In addition to the four columns defined for the earthwork quantities, column ID 5 and 6 have been
configured with the proper offsets for seeding quantities. In the example above, column ID 5 and 6 are
both ghosted since these columns are not contained within the file earthwork185.txt.

If the selected earthworks file included seeding quantities, Columns 1-6 are defined as follows.

Column 1 = Cut End Area
Column 2 = Fill End Area
Column 3 = Cut Volume
Column 4 = Fill Volume
Column 5 = Seeding End Width
Column 6 = Seeding End Area

Select the combined earthwork and seeding file. Column ID 5 and 6 are now un-ghosted and will be
placed on the cross sections at the offsets shown on the following page.
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Label Earthwork Quantities

ID XOffset Y Offset Display Plot
1 2845825 2 Sample =
2 2904125 2 Sample ]
3 2962425 0 Sample (]
4 3020725 O Sample
5 029165 2 Sample
6 0.87498 0 Sample =
Earthwork Quantity File:

c:\GPKClass\DAR\12345\geopak \CLPS185_Combine: | Q

The Display option is used to set symbology for the earthwork and seeding quantity text placed on the

cross section sheets. Double-click the word “Sample” to access the EW Quantity Label dialog, as shown
below.

EW Quantity Label

Text Preferences g
Set Justification

Th: [ 0.140 [

Tw- 3\ Samp/e

R: (23 31font31 v
[Scale TH/TW: | [1.000 |

Angle: | 0.000° >
Format
Prefix Suffix

L 1 [ ]
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10.6.15 Sheet Labels

When the Sheet Labels option is selected, the Cross Section Sheet Composition dialog will appear as
shown below.

1\ Cross Section Sheet Composition: odot.xssl E] @
kil
Active Cross Section Sheet: iS scale - Extended Width v | | Layout Sheets
Sheet Stack Orientation b Name Label! X Offset | Y Offset Disg
Sheet Stack Columns :
Margins and Spacing a
Station Labels X
Offset Labels
Elevation Labels
Earthwork Quantity Labels
Sheet Labels L
Digital InterPlot ¥ < | s
Neme:[ | Type: [Shect Number|¥]
X Offset: | 0.000000 | Y Offset: | 0.000000 | «»
Label: | \
Display: S';mp/e

The Sheet Labels item can be used to place various labels on the cross section sheets. These labels can
include title block information such as the beginning and ending station for each sheet, or the County-
Route-Section label.

The labels are placed as text elements on top of the cross section sheet cell and cannot be placed using
the Enter Data fields in the cell. This is not desirable since ODOT’s programs for sheet numbering and
sheet indexing search the Enter Data fields for the values. For this reason, the Sheet Labels item will not
be used.

The ODOT application ODOT_XSSheetLabels.mvba can be Split XS Sheets
used to complete the title block information after the

sheets have been clipped. The application can be accessed Sheets Found: | 32 i

from the ODOT pull-down menu by selecting ODOT > XS ~ Qutput File Name
Utlllt!es > XS Sheet La.nbels.. When the program is accessed, B b W
the dialog shown at right is opened.

Next File Number: 035

For more information on the application, select the Help e
icon on the dialog.

Process Sheets
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10.6.16 Digital InterPlot

When the Digital InterPlot option is selected, the Cross Section Sheet Composition dialog will appear as
shown below.

2} Cross Section Sheet Composition: odot.xssl

File

Active Cross Section Sheet: |5 scale - Extended Width

Sheet Stack Orientation » [[] Create Digital InterPlot Plot Set
Sheet Stack Columns o s S —
Margins and Spacing PS File: [ CAGPKclass\DAR\12345\geopakiunt |, [J
Station Labels Sheet Type [ Prass Secho
Offset Labels

Elevation Labels
Earthwork Quantity Labels
Sheet Labels

Digital InterPlot

R

This option can be used to generate a Digital InterPlot Plot Set. ODOT does not currently use Digital
InterPlot.
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10.6.17 Layout Sheets

After you have configured the parameters of the Cross Section Sheet Composition dialog, select Layout
Sheets to initiate the process.

An example of a completed cross section sheet is show below.

CROSS_ SECTIONS

The ODOT MicroStation Visual Basic Application ODOT_XSSheetLabels.mvba can be used to complete
the cross section sheet title block information. The application is located on the MicroStation menu by
selecting ODOT > XS Utilities > XS Sheet Labels.

Fs »
XS Sheet Labels v11.07.15 (o)
“ anon C Anoff 9|
| [V Annotate Station to Station limits |V Route Name: | S.R. 185
[V Clear Overlapping Offset Labels [V County-Route-Section: | DAR-185-1.234
[V Add Seeding Column Totals [V Calculated By: | AAA
[V Add Earthwork Column Totals [V Checked By: | BBB
[V Turn Off Unnecessary XS Levels
XS Sheet Cell Used: | CROSS vl Process

For more information on this application, select the Help icon.
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10.6.18 Post Processing Considerations

XS Ground Lines

Notice that the existing ground line extends through the quantity columns on the completed sheets.
Users may wish to partial delete the ground line in the original cross section cell file so that it falls within
the limits of the border element as shown in the example below.

Offset Labels

Since the horizontal clipping limits of the sheets has been extended to include the quantity columns, and
extra Offset Label is drawn on the lower left and lower right of each cross section sheet. These labels
should be deleted. This extra label, which should be deleted, is at the lower right of the cross section
sheet, as shown in the example below.

Note: These labels can be removed using the ODOT_XSSheetLabels application showno n the previous
page.
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Match Lines and Cross Sections

When clipping cross section sheets, GEOPAK does not provide the capability to automate match lining
cross sections that extend beyond the width of the cross section sheet. Users can manually create match
lines for specific cross sections as needed and use the boundary element to control the vertical limits of
each cross section as it is referenced into the cross section sheets.

In the example below, the cross section will extend into the quantity columns on the right side of the
cross section sheets.

Use the boundary element with a grid to facilitate breaking up the cross section into a match line
segment as shown in the example below.

The boundary element is used to define the vertical extents of the cross section on the completed sheet.
The example on the following page shows the cross section on the completed sheet.

Page 10-32 Chapter 10 — Cross Section Sheets



October, 2012

s8l.19
61+00.00
§77.77

e ~"Z an v |47

Ohio Department of Transportation, GEOPAK Road Training Guide

Jn

Note: The elevations on the side of the cross section sheet are placed by GEOPAK for the vertical extent
of the boundary element. In the case where match lines are included within the clipping limits of these
elevations must be manually edited to reflect the correct elevation values of the match line segment.

Reference Levels

The ODOT_XSBoundary.mvba application places
boundary elements, and optionally grid lines, in
the cross section cell design file that should not be
displayed on the cross section sheets. Before
clipping the cross section sheets with GEOPAK, be
sure to turn off the following levels and Save
Settings:

SH_Major_Grid_Line
XS_P_Boundary

Note: ODOT’s cross section criteria files place
elements on several other levels in the cross
section cell design file that should not be
displayed on the completed cross section sheets.
Some of these levels are shown in the example at
right. It is up to the user to review the levels
shown in the cross sections to turn on/off the
appropriate levels for the cross section sheets.

Level Display

AEERIERIER vewoispe <]
\@ IE §>°[n0ne] v m

88273¢C001.dan, Design

Name

Default
GK_Cells

RW X Fee RW

SH_Text
UT_X_Gas
UT_X_Gas_Text
XS_P_Annotation
XS_P_Boundary
XS_P_Earthwork_Shapes
XS_P_Finished_Grade
XS_P_Finished_Grade_Seeded
XS_P_Pavt_Layers
XS_P_Pavt_Surface
XS_P_Shoulder_Surface
XS_P_Subgrade
XS_P_Text_Info
XS_P_Text_MarkedPoint
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10.7 Preparing XS Sheet Files for Electronic Submission

When cross section sheets are generated using the All Sheets in Active Model option, the sheets are
plotted in the design file similar to the example shown below.

Section 304.4 of the ODOT CADD Engineering Standards Manual states that each sheet of the completed
plans shall be contained in separate design files when submitted to the Department. The ODOT
application ODOT_XSSplitSheets.mvba can be used to split the cross sections into separate design files.
The application is located on the MicroStation menu by selecting ODOT > XS Utilities > XS Split Sheets.

Split XS Sheets

Sheets Found: Scan

Output File Name

PID Number: 12345

Next File Number: 035

First File Name: 12345XS035.dgn

Process Sheets

For more information on this application, select the Help icon. After processing the sheets with this
application, a new design file is created for each sheet. The Title and Comments fields for the sheets are
populated with information from the sheet as shown below.

Address || ) C:\GPKdass\DAR\12345roadway \sheets

Folders X | Name = Title Comments
2 ) GPKdass ~ || 88 12345x5002.dgn Roadway Cross Sections S.R. 185 - All Sheets in 1Mod
= 3 DAR | 8 12345%5003.dgn CROSS SECTIONS S.R. 185 STA. 52+75,00 TO STA. 53+25.00
2 £ 12345 #] 12345%5004.dgn CROSS SECTIONS S.R. 185 STA. 53+50.00 TO STA. 54-+00.00
@ ) admin 4] 12345X5005.dgn CROSS SECTIONS S.R. 185 STA. 54+25.00 TO STA. 54+75.00
@ &) aerial || 8] 12345%5006.dgn CROSS SECTIONS S.R. 185 STA. 55+00,00 TO STA. 55+50.00
@ £ geopak ] 12345X5007.dgn CROSS SECTIONS S.R. 185 STA. 55+75.00 TO STA. 56+25.00
@ ) geotechnical ] 12345%5008.dgn CROSS SECTIONS S.R. 185 STA. 56+50.00 TO STA. 57+00.00
8 &) roadway 4] 12345%5009.dgn CROSS SECTIONS S.R. 185 STA. 57+25.00 TO STA. 57+75.00
() basemaps ] 12345%5010.dgn CROSS SECTIONS S.R. 185 STA. 58+00.00 TO STA. 58+50.00
) docs #] 12345%5011.dgn CROSS SECTIONS §.R. 185 STA. 58+75.00 TO STA, 53+25.00
() engapps &) 12345%5012.dgn CROSS SECTIONS S.R. 185 STA. 53+50,00 TO STA. 60+00.00
) images 4] 12345X5013.dgn CROSS SECTIONS S.R. 185 STA. 60+25.00 TO STA. 60+75.00
) photos #8] 12345%5014.dgn CROSS SECTIONS S.R. 185 STA. 61+00,00 TO STA. 61+50.00
) ] 12345X5015.dgn CROSS SECTIONS S.R. 185 STA. 61475.00 TO STA, 62+25.00
© spreadsheets #]12345%5016.dgn CROSS SECTIONS S.R. 185 STA. 62+50.00 TO STA. 63+00.00
® £ row 4] 12345%5017.dgn CROSS SECTIONS S.R. 185 STA. 63+25.00 TO STA. 63+75.00
® [ standards #] 12345%5018.dgn CROSS SECTIONS S.R. 185 STA. 64+00.00 TO STA. 64+50.00
© structures ] 12345X5019.dgn CROSS SECTIONS S.R. 185 STA. 6447500 TO STA. 65+25.00
@ ) survey 4] 12345%5020.dgn CROSS SECTIONS S.R. 185 STA. 65+50,00 TO STA. 66-+00.00
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Exercise 10B

Using this section as a guide, generate the cross section sheets for S.R. 185.
1. Use the ODOT_Files application to create the new cross section sheet design file.
What is the name of the cross section sheet design file?
Which sub-directory is this file created in?

2. Configure the Cross Section Sheets dialog and process the sheets using the All Sheets in Active
Model option.

3. Use the application ODOT_XSSheetLabels.mvba to fill in the title block information.

4. Separate the cross section sheets into separate design files using ODOT_XSSplitSheets.mvba.
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