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Description

This advanced level course provides instruction in the use of GEOPAK, MicroStation, and the
Florida Department of Transporation (FDOT) Computer Aided Design and Drafting (CADD)
standard resources and applications for roadway design. The advanced course follows typical
roadway design workflow to instruct students on how to produce and present cross-section
sheets and quantities for roadway projects.

This course will utilize the Civil Engineering Suite GEOPAK to complete roadway design.

Topics Covered

GEOPAK DTM Tools

Existing Ground Profile

Existing Cross Sections

Proposed Profile and Active Chain Control
Superelevation Shapes

Proposed Cross Sections

Borehole Navigator

Earthwork

Cross Section Sheets

Cross Section Reports

Prerequisites

e FDOT MicroStation Essentials - Part | (CE-11-0114)
FDOT MicroStation Essentials - Part Il (CE-11-0115)
e FDOT Basic GEOPAK for Roadway Designers (CE-11-0099)

Duration: 16 Hours

Professional Credit Hours: 14 PDHs

Copyright © 2011 by Florida Department of Transportation
All rights reserved
For information about this and other CADD training courses, publications, videos, and Frequently Asked Questions, visit the
Engineering/CADD Systems Office of the Florida Department of Transportation on the world-wide web at
http://www.dot.state.fl.us/ecso/
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1 DIGITAL TERRAIN MODEL TOOLS

OBJECTIVES

The objectives of this session are:
e Overview of Digital Terrain Model (DTM) tools
e  Extracting an Existing TIN File
e  Checking and Displaying a TIN File
e  Correcting for Voids

e  Updating the Working Alignment

OVERVIEW

Digital Terrain Models (DTM) are generated from a wide range of data sources including MicroStation
elements, survey data, GEOPAK cross sections and GeoGraphics project data. An Extract utility is
included to facilitate the retrieval and formatting of MicroStation graphical elements, classified as
contours, random points, break lines, voids, islands and boundary points. GEOPAK offers a multitude of
tools for creating, editing and performing tasks using DTM’s. DTM’s utilize Data Points and break lines
in order to generate a computer model of the ground.

The surveyor generally supplies the designer with a 3D MicroStation file that contains a DTM consisting
of a network of graphic triangles. The designer processes the contents of the DTM file using the tools
supplied by GEOPAK to extract information and create a .DAT file. A .DAT file is a data file that contains
the information used for triangulation. It is an intermediate file and compiles the information extracted to
use as points to triangulate with, thus creating a Triangulated Irregular Network (TIN) file. Many
GEOPAK tools throughout the design process use a .TIN file.

ACCESSING DTM TooL

The user accesses all DTM tools from the DTM toolbox. From the DTM toolbox, the user has the option to
open the individual tools using the toolbox icons or to open a menu bar that contains the commands
organized by function.

Settings  Extract Build Edit Drape Load Reports Analysis  Utilities
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Chapter 1 DIGITAL TERRAIN MODEL TOOLS - Overview

e From the Project Manager Road Project dialog, click the Existing Ground icon.

| 4 Road Project: sr817.p

File Remember Options

L L sty User: JDoe  Job#: 791 O
Working Alignment Influence Runs

Working Alignment | BL817

[Select ] [ Define ] [ Port Viewer ]

Existing | |
Ground L . -
_‘ Draw Pattem ‘_‘ Existing Ground ‘ Existing Ground Vertical

Cross Sections Profile Alignment

Coordinate | |
Geometny

Calculate Superelevation ‘ Pmposed ‘J ao
] | Superelevation Shapes Cross Sections Modelz
Horizontal
Alignment

Plan View Eathwork | —— Cro;iS;dion
Design S

Plan View Tabular
Quartities Summaries

I
Flan & Profile Limits of F{eports &X5
Sheets Construction Quantities

e From the MicroStation menu, select Applications > Road > DTM Tools

e From the Road Tools toolbox, select DTM Tools.

Road  []
& =
e

i‘ii DTM: DTM Tools

ACCESSING DTM MENU BAR

The DTM menu bar contains all the tools GEOPAK has available for working with DTMSs; organized on
menus by their general function. The user will find all DTM menu bar tools on the DTM toolbox, but new
users usually find it easier to remember where the tools are located when using the menu bar.

e Onthe DTM toolbox, click the DTM Menu icon.

DM (=]
K
Mnu Bar: DTM Menu|
++ m

rr)T H’\p

ettings  Extract Build Drape Load Reports Analysis
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DTM TOOLS FOR ROADWAY DESIGNERS

In general, roadway designers use only a few of the GEOPAK DTM tools. Their use is normally limited to
extracting data from a 3D design file and building a TIN model for use with GEOPAK’s other tools. This
manual only covers those tools commonly used by roadway designers. For more information on DTM tools
not covered in this manual, see the help files delivered with GEOPAK.

EXTRACT GRAPHICS

Extract Graphics gathers data from the 3D design file provided with the survey of the project. This design
file, normally provided to the designer in the form of a graphical triangle file, can also be in several other
formats. Extract Graphics can mine the needed data from any of the various types of files. The product of
Extract Graphics is a DAT file. The DAT file simply contains XYZ coordinates of the data contained in
the 3D design file.

ACCESSING EXTRACT GRAPHICS

From the DTM menu, select Extract > Graphics.

File Mame: | site.dat

Fil= type: | Binany
File open: [Create
Feature: |Spats
Mode: |Edraction
Search Criteria
0] Lv MNames:
] Lv Numbers:

[l Colars:

[l Styles:
[l Weights:
[l Types:
Cell Mame: Crigin
[ Match ] [ Display ] [ Reset ]

Extract
Apply

OVERVIEW OF EXTRACT GRAPHICS

File Name Specifies the name of the DAT file created or appended.
File Type Two options are available: Binary and ASCII.

Binary Thege files have a smaller file size than an ASCII file, containing the same data, but
cannot be read or modified by the user.

ASCH These files contain the data in a format read or modified in any text editor. The benefit of
an ASCII file is that the user can check for and correct any errors in the data.
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File Open

Create

Append

Feature

Breaks

Stroking

Boundary

Contours

Void

Specifies the method used for accessing the DAT file.

This generates a new file with a specified file name. Create also overwrites existing files
with the same File Name, which prompts a warning that the file exists and gives the user
an opportunity to choose to overwrite or not.

This adds the data to an existing DAT file.

Specifies the type of feature used in the field. The 3D MicroStation design file
represents these features. The DAT file is created based on these features.

Spots are points that have no functional relationship to any other point. Random survey
shots in open terrain would be an example of random spots. Point elements such as cells,
circles, and text strings are typical MicroStation elements used to define spot elevations.
Lines, line strings, and other longitudinal elements are equally valid. GEOPAK creates a
spot elevation for each vertex of each longitudinal element.

This designates linear features such as edges of pavement, ditch bottoms, ridges, etc.
Any longitudinal element defines as a break line. GEOPAK automatically segments
circular arcs in a manner consistent with the arc radius. When selected the dialog
changes to include a Stroking icon, which will access the DTM Stroking Options dialog.

Stroking
L DTM Stroking O... (= e S
B

Curve Stroke Tolerance:i | 0.00000

Minimum Linear Distance:

This is a process of automatically adding new shots to the DTM input file by
interpolating new shots from the linear and curves sections of the data. This dialog
allows you to control the spacing of these new shots in both a linear and curve mode.

These are constrains the external boundary of the triangulated model. Triangles are not
created outside the boundary polygon. In addition, any point data outside the boundary
polygon will be ignored. A boundary polygon must start and finish with the same point.
In addition, the boundary polygon must be continuous within the data file.

Special feature intended for use if the source MicroStation elements represent digitized
or otherwise created contours. Use of this feature insures the integrity of the contour
strata in the subsequent DTM. Processing of a DTM with contours classified as spot
elevations invariably results in a DTM that, if subsequently contoured, will not match the
original extracted contours. When selected the dialog changes to include a Stroking icon
as described above.

These areas are closed shapes to demarcate areas of missing data or obscure areas. No
point or break data located within the void area is utilized and no triangles are created
inside the void areas. The Void coordinates are included in the triangulation and void
lines between successive void coordinates insert as drape lines on the TIN surface.
Therefore, they do not change the slope or elevations of the TIN surface.
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Island

Graphic
Triangles

Drape

Void

Break

Void

Mode

Search
Criteria

Match

Display

Reset

Extract

Apply

Used to place triangulated data within a void, i.e., islands in the middle of rivers, lakes,
etc.

Extracting as triangles maintains the sides of each triangle in addition to the vertices.
Using spots utilizes the vertices, but not the triangle sides. By survey at (FDOT), survey
commonly provides Graphic Triangles to design and used to create the DAT file.

In the drape void, the void coordinates are not included in the triangulation. Voids are
inserted post triangulation. The void coordinates and lines drape on the TIN surface.
Even though a user must provide an elevation for the Drape Void vertices, the user
elevations changes to the elevation of the TIN surface at the XY Drape Void coordinate
position.

A void utilizes the elevations of each vertex, while the void lines between successive
void coordinates insert as break lines. Therefore, break voids change the slope and
elevations of the TIN surface.

The Extraction mode determines XYZ data directly from the coordinate values of three-
dimensional MicroStation elements. The Interpolation mode, by contrast, derives XYZ
data by locating spot elevations on longitudinal MicroStation elements and
interpolating. Hence, the Interpolation mode applies to both two-dimensional as well as
three-dimensional MicroStation files as long as a Z-coordinate reading can be
ascertained from the spot elevations.

The Search Criteria specifies the symbology and attributes of the elements to gather data.

This determines the Search Criteria by selecting elements from the design file.

This highlights all elements matching the Search Criteria. Display visually verifies the
defining of all intended elements in the Search Criteria.

This clears all definitions in Search Criteria.

Extract specifies the limits of the design file that are to be processed. Complex Chain
will extract data from a specified complex chain. Selection Set will extract data from a
group of elements contained in a selection set. Fence processes all elements contained in
a MicroStation fence. View 1 through View 8 will process all elements displayed in the
selected view.

This commences the extraction process. Completely fill out the dialog and make sure
that the View, Fence or Selection Set is set prior to selecting Apply.
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BUILD TRIANGLES

Build Triangles uses the DAT file to create a binary file containing the TIN model.

ACCESSING BUILD TRIANGLES

e Fromthe DTM menu, select Build > Build Triangles.

TIN File:
Dizsalve Option:

Process

OVERVIEW OF BUILD TRIANGLES

Data File
TIN File

Dissolve Option

None

Sliver

Side

Process

Specifies the DAT file used to create the TIN file.

Specifies the name of the TIN file created.

Dissolve Option eliminates the long, thin triangles along the edge of the TIN model,
resulting from the triangulation process. These triangles are a by-product that is not
indicative of the actual terrain.

Does not apply any dissolving to the model and leaves these extra triangles.
Selection applies a formula to remove some of the extra triangles.

Selection eliminates any triangles, which has a side longer than a user specified
length. This option, in effect, makes each side of a triangle a break line and will not
triangulate across any triangle side thus retaining the integrity of the original triangle

file.

Process begins the triangulation process. When processing is complete, a message
displays in the MicroStation status bar.

The recommended Dissolve Option is Side. This creates a more accurate duplication of the existing TIN
with the fewest extraneous triangles. Using this method, no leg of an existing triangle crosses with a new
triangle, insuring the integrity of the new TIN. Florida Department of Transportation (FDOT) provides
a tool accessible from the FDOT2008 Menu called Find Longest Side that scans the existing triangles in
the DTM design file and calculates the length of the longest triangle side. The Side Dissolve Option uses
this length. The exercises cover this in detail.

1-6
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LoAD DTM FEATURES

Load DTM Features is used to display the contents of the TIN model or DAT file. Load DTM Features is
useful for checking the accuracy of the TIN model by overlaying it on the actual graphical triangles
delivered with the survey.

ACCESSING LOAD DTM FEATURES

e Fromthe DTM menu bar, select Load > Load DTM Features.

File

Load File: Q

Display Preferences

Load: [ Display Only [7] Graphic Group

Feature Level Color |Weight| Style | Display
Spots Default 0 0 0 OFF

Break Lines  Default OFF
Extd Contours  Default QOFF
Yoids Default OFF
|zlands Default OFF
Holes Default QOFF

(]

OVERVIEW OF LOAD DTM FEATURES

File

OPen  \will open a previously saved Load DTM Features preference file (*.Ipf).

Save  gelect to save the dialog settings into a preference file (*.Ipf). If a preference file has
already been loaded then using the Save option will automatically update the current
preference file. If one is not currently in use then a prompt will display for a name to use
when saving the preference file.

Save As T option will save the dialog settings into a preference file (*.Ipf), similar to the Save
option. However, this option will always prompt the user for a file name.
Load File Allows selection of three different types of file sources; TIN, Data or Lattice as well as
the source data file name.
TN The option will allow the selection or input of a binary tin file.

Data  Tpe option will allow the selection of a DTM Input file. This file is a binary or ASCII

format.
Lattice

The option will allow the selection of a binary lattice file. A Lattice file is a gridded
mesh created from the binary tin file.
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Display
Preferences

Load

Display
Only

Graphic
Group

DTM
Feature
Symbology
List Box

This determines which portion of the DTM to load. For Fence, loads the portion of the
DTM located within a fence (always overlap) placed in MicroStation. For View, loads
the portion of the DTM within the MicroStation view window. Extent draws features
for an entire model.

If checked, elements are not drawn into the MicroStation file and disappear when an
update or view control command is issued. If this box is not checked, elements are
drawn into the file at the specified element symbology.

If checked, the elements comprising the DTM are loaded into the design file as a
Graphic Group for easy manipulation and/or deletion.

As the Load File option is selected, the list box changes dynamically to display
supported features.

Each feature has element symbology options (Level, Color, Weight and Style) and a
display mode (on/off). As each feature highlights, its element symbology displays in
the window directly below the list box.

Note the Display column indicating whether the display is ON or OFF.

The symbology changes by editing the fields below the list box. Double clicking a
feature will toggle that feature on or off. A right mouse click over a feature opens a
pop-up menu with options to turn the selected feature on or off or turn all features on or
off.

Four light bulbs, right of the List Box, control display on/off toggle.

vl The bright bulb (top) activates the display for all features, regardless of their
current display status.

w The darker bulb (second from top) deactivates the display for all features
regardless of their current display status.

v and ¥ The bottom two bulbs, activate and deactivate the selected feature
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WORKING ALIGNMENT AND PORT VIEWER

WORKING ALIGNMENT

Within GEOPAK’S Project Manager, the intent of a working alignment is to allow the designer to
organize a project and to access project information without repetitive typing of the required information.
Job numbers, chains, stationing, file names; practically all the information defined within the working
alignment environment is “remembered” by GEOPAK then recalled as needed for the various Project
Manager procedures.

On a simple project, the designer may only want to define one working alignment. However, on a more
complicated project, an unlimited number of working alignments can be defined. The designer can easily
change from one working alignment to another by simply selecting the desired alignment from the Select
Working Alignment dialog.

The working alignment updates through Project Manager. The FDOT Basic GEOPAK for Roadway
Designers course covers Project Manager. The setup for Project Manager for this course is in
accordance with recommendations listed in the Basic GEOPAK course. This is just a suggested setup and
may vary per FDOT District requirements. Check with your District CADD Manager or your Project
Manager for any specific requirements in naming convention for the Project Manager.

CREATING OR SELECTING A WORKING ALIGNMENT

Select
¢ From the Road Project dialog, click the icon.

Time
01/18/2006 19:21:02

Select Working Alignme

New... i Time

1852006 15:21:02
Copy.: ¥ Project

Modiffs. User

Description

Delete Run

OVERVIEW OF SELECT WORKING ALIGNMENT

Run
New Create a new working alignment definition.
Copy Project - Copy a Working Alignment from another project. User will be prompted to

select the desired project name, the user name from within that project and then to select
the Working Alignment name from that project.

User - Copy a Working Alignment from within the same project but from a different user
name.

Run - Copy a Working Alignment from the same project and user name.
Modify Modify the Working Alignment name and/or description.

Delete Delete a Working Alignment.
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OK Selecting a Working Alignment name from the dialog and clicking OK makes the selected
Working Alignment active.

Cancel Exit the dialog without making any changes.

DEFINING A WORKING ALIGNMENT

Define
e From the Road Project dialog, click the icon.

e Plan View Settings

M Working Alignment Definition: BLB1

Plan View Design File: | C:\e'projects' 22807915 | Q

Patiem Chain: | BL817 Q
Shapes ) _
Profile View Begin Station: | 43+48.57
Location End Station: | 130+54.20
Cross Section View
Existing Ground
Proposed Finish Grade
DTM

Design File Design file where the plan view graphics are located. This can be
keyed-in or selected using the File icon.
Chain

Alignment name for the Working Alignment being defined.

e Plan View > Pattern Settings — By Station

Patterns define the locations of the cross sections by two options: By Station and By Design File.

M Working Alignment Definition: BLEL

Plan View (By Station |

Pattem Horizontal Scale: Wertical Scale:
Shapes
Profile View Begin Station: | 45+48.57
Location End Station: | 130+94.20
Cross Section View
Exdsting Ground
Proposed Finish Grade Left Offzet:

oTM Right Offset:

Increment

By Station When selected, the dialog changes to allow users to define the patterns
by station limits and increments.

Horizontal Entry made for Horizontal scale of the cross sections.
Scale
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Vertical Scale
Begin Station

End Station

Chapter 1

Entry made for Vertical scale of the cross sections.
Entry made for Beginning station of the cross sections.

Entry made for Ending Station of the cross sections.

Increment/Even  Increment spaces the cross sections at the same increment apart from one

Left Offset

Right Offset

another, regardless of the stationing of the alignment. In the case of an
alignment with station equations, this could result in cross sections not
necessarily falling on even stations. If Even is used, then even stations
are maintained even if this results in the spacing of the sections being
irregular.

Field specifies the left extent of the cross sections.

Field specifies the right extent of the cross sections.

e Plan View > Pattern Settings — By Design File

M Working Alignment Definition: BLE1 EEIL

Plan View
Pattem
Shapes

Profile View
Location

Cross Section View
Bwisting Ground

By Design File

Horizontal Scale: Vertical Scale:
Design File: Q.
Lv Names:

Lv Mumbers:

Proposed Finish Grade Colors:
oTH EEN

Styles:

By Design
File

Horizontal
Scale

Vertical
Scale

Design File

Search
Criteria

| Match |
Weights:
Types:

Placement:

When selected, the dialog changes to allow the user to define the patterns
using graphical elements in a design file.

Entry made for Horizontal scale of the cross sections.
Entry made for Vertical scale of the cross sections.

Design file where the graphical patterns are located. This can be keyed-in or
selected using the File icon.

Patterns defined using any combination of graphical symbologies (i.e. Level
Names, colors, weights, etc.), either keyed into the individual fields or
selected from lists using the icons. No definition enabled or specified means
ALL pertinent values for that particular item are taken into account. For
example, if no color specified, then ALL colors (0-255) are part of the
search symbology.
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Match Clicking this icon and identifying a graphical element will harvest the
symbology of the element into the dialog.

Display Clicking this icon will highlight all elements in the design file that match the
symbology in the dialog.

Reset This icon will blank out or reset all of the symbology fields.

Placement ~ The symbology entered in the fields above is used only when searching for
patterns. When a dialog is placing/drawing patterns, it will use the
symbology defined here. You can access the symbology selection dialog
shown below by double-clicking on the sample graphic.

Symbology
Level: [Defauh
Colar:

e Plan View > Shapes Settings

Shapes allow the user to specify the super-elevation shapes for the Working Alignment by
two options: By Search Criteria and All in DGN.

.- M Working Alignment Definition: BLE1  —— |

Plan View [ By Search Criteria |

g:ﬂem Design File:
apes
Profile View [ Lv Names:
Location [[7] Lv Mumbers:
Cross Section View
Bxigting Ground
Proposed Finish Grade Styles:
oTM

Colors:

Weights:

N O O )

Types:

By Search When selected, the dialog changes to allow the user to specify the graphical
Criteria symbology of the shapes as well as the design file where they are located.

Design File  Design file where the super-elevation shapes are located. This can be keyed-
in or selected using the File icon.

Search Define the shapes using any combination of graphical symbologies (i.e.

Criteria Level Names, colors, weights, etc.), keying into the individual fields or
selecting from lists using the icons. If not enabling or specifying a specific
item (e.g. color), then ALL pertinent values for that particular item will be
taken into account. For example, if the color has no specification, then ALL
colors (0-255) apply as part of the search symbology.
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Match Clicking this icon and identifying a graphical element will harvest the
symbology of the element into the dialog.

Display Clicking this icon will highlight all elements in the design file that match the
symbology in the dialog.

Reset This icon will blank out or reset all of the symbology fields.

IF? Working Alignment Definition: BLEL

Plan View [AllnDGN ]

Pattem Design File:
Shapes
Profile View
Location
Cross Section View
Bxisting Ground
Proposed Finish Grade
DTM

All'in DGN When selected, the dialog changes to allow the user to specify the design

file where the shapes are located. Graphical symbology is not considered
in this case and ALL of the shapes located in the design file will be found.

Design File This specifies the design file where the superelevation shapes are located.
This can be keyed-in or selected using the File icon.

e Profile View Settings

M Working Alignment Definition: BLE1 [ — .I

Design File:

Plan View
Pattem Existing Profile:
Shapes

Profile View Proposed Profile:
Location ) -

Cross Section View Begin Station:
Existing Ground End Station
Proposed Finish Grade on:

DTM

Design File  pesign file where the profile is drawn, keyed in or selected using the File

icon.
Exist'ing Name of the Existing profile, keyed in or selected from the geometry
Profile database using the Select icon.
Proposed Name of the Proposed profile name, keyed in or selected from the
Profile geometry database using the Select icon.
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Profile View > Location Settings

This setting is the location of the profile within the design file, based on a reference station
and elevation as well as a coordinate location.

Ei\ﬂorﬁng Alignment Definition: i 1817 E@E

Plan View
Pattem
Shapes

Profile View
Location

Cross Section View

Existing Ground
Proposed Finish Grade
DTM

Horizontal Scale:
Vertical Scale:
Station Equation
DP Station:

DF Blevation:
DF X:

DFY:

Profile Cell

DrawCellat XY | | IdertiyCel

Horizontal Scale
Vertical Scale
Station Equation

Gaps

No Gaps

DP Station
DP Elevation
DP X

DPY

By DP

Profile Cell

Draw Cell
at X)Y

Identify Cell

Enter horizontal scale of the profile.

Enter vertical scale of the profile.

This option specifies that the profile make graphical allowances for
gaps in the profile.

This option specifies that the profile does not make graphical
allowances for gaps in the profile.

Reference station of the profile, that occurs at the DP location.
Reference elevation of the profile, that occurs at the DP location.

X Coordinate of the Reference Data Point of the profile.

Y Coordinate of the Reference Data Point of the profile.

Clicking this icon and then selecting a location in the design file

will automatically harvest the coordinates of the Data Point and
fill in the DP X and DP Y fields.

Clicking this icon and then identifying a location in the design file
with a Data Point will draw a profile cell at that location using the
information from the dialog.

Clicking this icon and then identifying an existing profile cell in

the design file will fill out the dialog using the information from
the profile cell.
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e Cross Section View Settings

- Working Alignment Definition: BLE1

Plan View
Pattem
Shapes

Profile View Chain:
Location . .

Cross Section View Begin Station:
Existing Ground o
Proposed Finish Grade End Station:

DTM

X5 DGN File:

XS DGN File Design file where the cross sections are located, keyed in or selected using

the File icon.

If GEOPAK cross section cells are present in the selected file, the Chain and Station ranges
populate automatically. This is the only way to populate these fields.

e Cross Section View > Existing Ground Settings

This setting allows the user to specify the search and placement symbologies of the existing
ground lines. The ground lines can be defined using any combination of graphical
symbologies (i.e. Level Names, colors, weights, etc.), keyed into the individual fields or
selected from lists using the icons.

M Working Alignment Definition: BLEL

Plan View . -
Pattem [ Lv Mames:
Shapes [ Lv Numbers:

Profile: View
Location 0

Colaors:

Cross Section View Styles:
Existing Ground

Weights:
Proposed Finish Grade

]

]
DTM Types:
Flacement:

Match Clicking this icon and identifying a graphical element will harvest the
symbology of the element into the dialog.

Display  clicking this icon will highlight all elements in the design file that match the
symbology in the dialog.

Reset  This icon will blank out or reset all of the symbology fields.
If no specifications for specific items (e.g. color), then ALL pertinent values for that particular

item are taken into account. For example, if the color not enabled, then ALL colors (0-255) are
used as part of the search symbology.
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e Cross Section View > Proposed Finish Grade Settings

This setting allows the user to specify the search symbology for the proposed finish grade
elements. Define the proposed finish grade elements using any combination of graphical
symbologies (i.e. Level Names, colors, weights, etc.), keyed into the individual fields or
selected from lists using the icons.

..F? Working Alignment Definition: BLEL

Pla;a\ft:_: [ Lv Names:
Shapes [ Lv Numbers:
Profile Wiew
Location 0
Cross Section View ]
Bxisting Ground ]
Proposed Finish Grade
DTM Types:

Colors:
Styles:

Weights:

R o o o o

If a specific item (e.g. color) is not enabled and specified, then ALL pertinent values for that
particular item will be taken into account. For example, if the color is not enabled, then ALL
colors (0-255) will be used as part of the search symbology.

Match Clicking this icon and identifying a graphical element will harvest the
symbology of the element into the dialog.

Display  clicking this icon will highlight all elements in the design file that match the
symbology in the dialog.

Reset  This icon will blank out or reset all of the symbology fields.

e DTM Settings

I-F? Working Alignment Definition: BLE1

Plan View
Pattem Portview TIN:
Shapes

Profile View Portview Horizontal Scale:
Location

(Cross Section View Portview Vertical Scale:
Bxisting Ground
Proposed Finish Grade

DTM

Existing Ground TIN:

Existing Ground TIN File name for Existing Ground DTM, keyed in or selected
using the File icon.

Portview TIN Any other TIN files encompassing the same area as the
Existing Ground TIN.
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Eor;[view Horizontal This is a required entry, if specifying a Portview TIN.
cale

Portview Vertical Scale  see definition of Portview Horizontal Scale above.

Horizontal drawn at true coordinates, while the vertical scale drawn distorted; therefore, the ratio
of the scales, rather than the actual value, that is important.

PORT VIEWER

The Port Viewer is a tool that enables the user to view and manipulate different aspects of a road design
simultaneously, even though they are located in different design files. These different aspects include:

e Plan View
e  Profile View
e Cross Section View
When invoking the Port Viewer, the following views open and the corresponding files activate:
e View 6 - Plan view
e View 7 —Profile
e View 8 - Cross Section or Digital Terrain Model

Only one view is your “active” view, meaning that the elements in this view are available for modification
and deletion. The other views attach as references files, so the elements in those files can only be viewed,
not manipulated. However, with the touch of a icon the Port Viewer can make any of the views active.

As a pre-requisite to invoking the Port Viewer, there must be a Working Alignment defined.

ACCESSING PORT VIEWER

.

e From the Road Project dialog, click the icon.

OF. [ 0.0000 I

Hev [0.000000 |
Active
[ Set ][ DP ]
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OVERVIEW OF PORT VIEWER

View Menu
Fit

Active

Options Menu

Plan

Profile

XS

Allows the user to either fit the different views or make them active.
Plan View (6) - Fit the Plan View (MicroStation View 6)

Profile View (7) - Fit the Profile View (MicroStation View 7)

XS View (8) - Fit the Cross Section View (MicroStation View 8)
All - Fit all of the above views (6, 7 and 8)

Plan View (6) - Make the Plan View (6) the active view.

Profile View (7) - Make the Profile View (7) the active view.

XS View (8) - Make the Cross Section View (8) the active view.

This menu allows users to access the Display Options dialog.

,l‘ Display Options

aT.Btat' —— [T] iShow Stations only at XS cell;
ion set Circle

Offsst Circle Size | 1.00 Markcer Display
Auto Center Window J ( =] | |

Prcfile Dyniamic-to-Cursor Sensitivity
Elevation Station 20% of view
[] Auto Center Windaw 1% )

X5
Elevation Offset
DTM Left | 150.00 |Right | 150.00

=3 =3

Station - When enabled, the pattern line displays on the screen in the plan view.

Offset Circle — When enabled, a circle of the size designated in the Offset Circle Size
displays at the station and offset location specified in the Port Viewer dialog.

Offset Circle Size — Setting that designates the size of the Offset Circle.

Auto Center Window - When activated, the Station and Offset specified in the Port
viewer dialog centers in the Plan View window.

Elevation — When enabled, a horizontal line (using the Marker Display element
symbology) is displayed on the Profile View at the Elevation specified in the Port
Viewer.

Station — When enabled, a vertical line (using the Marker Display element
symbology) is displayed on the Profile view at the Station specified at the top of the
Port Viewer dialog.

Auto Center Window - When enabled, the Station and Elevation specified in the Port
viewer dialog centers in the Profile window.

Elevation — When enabled, a horizontal line (using the Marker Display element
symbology) displays in the XS View at the Elevation displayed in the Port Viewer.

Offset — When enabled, a vertical line (using the Marker Display element symbology)
displays in the XS view at the offset specified in the Port Viewer dialog

DTM Left — Setting that designates the horizontal distance from the specified
alignment, defining the left limits of the cross section or DTM display line, similar to
a cross section pattern line.
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Show Stations
Only at XS cell

Marker Display

Dynamic to
Cursor
Sensitivity

Apply

Station

XS DTM [/
XS Station

<< < > >>

Off.

Elev.

Active
Plan View
Profile View
XS View
Set

DP

FDOT GEOPAK for Roadway Designers - Advanced

Chapter 1

DTM Right - Setting that designates the horizontal distance from the specified
alignment, defining the right limits of the cross section or DTM display line, similar
to a cross section pattern line.

This toggle affects the movement of the dynamics in the plan view. With the option
toggled off, the cross hair display moves along with your mouse. However, When
toggled on, the cross hair only stops at a cross section location.

The Marker Display allows the user to specify the color, style and weight of the
horizontal and vertical display lines.

Determines how close the MicroStation cursor must get to the Data Point cross
hairs (dynamic cursor) before they begin to follow the MicroStation cursor
dynamically in the Set mode. This is to prevent the cross hairs from jumping over to
the MicroStation cursor until it is within a certain distance from them. This distance
is set as a percentage of the diagonal size of a given view.

This saves the changes.

This setting reflects the current station of the dynamic cursor in each view. This
station can be “locked” using the toggle.

When utilizing the XS Station option, the XS View displays the actual cross sections
from the specified cross section file. When the XS DTM option is selected, a cross
section generated "on the fly" from the specified DTM is displayed.

These icons allow the user to scroll forward and backward through the cross sections.
Upon selection of each icon, all views are dynamically changed to reflect the
displayed cross section. In addition, the display lines in the plan view and profile
view also dynamically move.

The field reflects the current offset of the dynamic cursor in each view. This offset
can be “locked” using the toggle.

The field reflects the current elevation of the dynamic cursor in each view. This
elevation can be “locked” using the toggle.

Option makes the plan view the active view.
Option makes the profile view the active view.
Option makes the XS view the active view.

When clicked, Set commences dynamic movement of the cursor. The designer can
move to any unlocked station, elevation, or offset and watch all display lines move
simultaneously. Pressing reset discontinues the dynamics, while a Data Point on the
screen suspends the dynamics.

When selected, any generic MicroStation command utilizes the current
station/offset/ elevation position as a Data Point. The user utilizes the DP icon any
time during the viewing.
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Exercise 1.1 Accessing Project Manager

In this exercise, the user will access Project Manager. For this class, there is an assumption made, that the
user has the basic knowledge of how to set up Project Manager. The initial project setup has already been
prepared using the following parameters:

e Project Name: sr817.prj.
e Project User: J Doe
e Operator Code: JD

e GPK Name: job791.gpk

Double-click on the self-extracting zip file C:\Chapterl_Exercises.exe and click the Unzip icon at
the prompt. This will extract and setup the files needed for this exercise.

1. Open the design file C:/e/Projects/22807915201/roadway/GDTMRDO1.dgn.

2. Select Applications > Road > Project Manager.

s e

Projects Directory  Admin

Che'\projects 22807915201 roadway™
Fitter: | * pri Type: |Project =

Projects: Directories:

sr@17 p [.]

[enag_data]
[projdbs]

[rddbs]

IC1

[D:]

Job Number: 7591 Unit System: English
Description:

Advanced GEQOPAK Course Data Set

(o) (o=

3. Select the Project sr817.prj and click OK.

. Project Users: sr817.p

User Info
Full Name:
J Doe

OF Code:
id

Description:

Advanced GEOPAK Student
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4, Select the User: J Doe and click OK.

I Rod Project: <81 2e

File Remember Options

BT Ty User: JDoe  Job#: 791
Working Alignmert Influence Runs

Working Alignment | BLE17

Exdsting | |
Ground _‘ Draw Pattem ‘_‘ Existing Ground ‘ Existing Ground Vertical

Cross Sections Prafile Alignment
Horizontal

| |
Calculate Superelevation Proposed D
| Superelevation Shapes Cross Sections Models
Alignment | |
Plan View J <‘ Earthwork Cross Section

Design Sheets

| |
Plan & Profile Limits of Reports & X5
Sheets Construction Quantities
5. Enable the Remember options for both Project and User.

4 Road Project: sr817.p
i Remember | Options

| v Project

[ Select ] [ Defing ] [ FPort Viewer ]

Coordinate
Geometry

Influence Runs

6.

File Remember

Working Directory’
Worki
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Exercise 1.2 Extracting Graphics
In this exercise, the user will extract graphical triangles as a prelude to creating our DTM.

1. From the Road Project dialog, click Existing Ground. Select Run dialog opens to create a new run.

Existing ]
Ground

Time
01/18/2006 19:20:01

Description
Untitled

2. Select the menu option Run > New. New Run Name dialog opens.

3. Create a new Run Name: SR817 with the Description shown below and click OK.

Run Mame: | SR817

nt | Bxisting Ground for SRE1T

4.

Time
04/26/2010 09:20:10
01/18/2006 19:20:01

Description
Existing Ground for SR817
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5.  Onthe DTM toolbox, click the DTM Menu icon.

=

|

*

HMenu Bar: DTM Menu
& i

& 7e

et

=, 2‘.;

Settings Extract Build Edit Drape Load Reports Analysis Ut

6. Onthe DTM menu bar, select Extract > Graphics.

ML Extract Graphics 'LE.LJ
File Name: | site dat Q
File type:
File open: | Create -
Feature: [ Stroking |
g
Mode:
Search Criteria
: Lv Mames:
[ Lv Numbers:
[l Colors:
[l Styles:
[ Weights:
[l Types:

5 5

| Match | | Display | | Reset |

Extract

7. Key-in the File Name: site.dat.
This will already be in the File Name field if this is the first time this dialog has been accessed.
8. Setthe File Type to Binary.
9. Set the File Open to Create.
10. Set the Feature to Graphic Triangle.
11. Set the Mode to Extraction.

| M Extract Graphics

File: Name:

Fil type:

File open: |Create

Feature [Graphic Triangle
Mode: | Exraction
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12. Under Search Criteria, enable the Lv Name check box.
13. Click Match.
14. In the design file, select one of the triangles.

Note All of the triangles will highlight and remain highlighted until an update view or other view control
command is issued.

15. Data Point again in the design file to accept the selected triangle. DTMTriangles_ep appears in the
Lv Names box under Search Criteria.

File Mame:

File type:
File open

:
Feature: |Graphic Trangle -
Mode:

Search Criteria
Lv Mames: | DTMTrangles_ep
[ Lv Numbers:

O Colors:
| Styles:
[l Weights:
| Types:

| Match | | Display | | Reset |

BExdract

16. Set the Extract mode to View 1.
17. In MicroStation, fit the view to make sure the entire contents of the file display in View 1.

18. Click Apply. When processing completes, Extract view 1 complete displays in the MicroStation status
bar.

19. Close the dialog box. An Alert displays, prompting to Save Extract Parameteres Settings?

‘) Save Extract Parameters Settings?

20. Click Yes and the dialog closes.
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Exercise 1.3 Building Triangles
In this exercise, the user will build the DTM from the previously created DAT file.
1. From the FDOT Menu select Actions > Miscellaneous > Calculate Longest Triangle. This VBA

automatically calculates the longest triangle side in the design file and launches GEOPAK’s Build
Trianges tool. The Build Triangles tool’s Dissolve Option automatically sets to “side” and the longest

triangle side length is automatically input into the Side Length field.

Build Triangles

TIN File:

Dissolwe Option:

Side Length: | 59.983060

Process

2. Inthe Data File field, key-in site.dat.

Build Triangles

Data File: | site dat
TN Fies ||
Dissolwe Option:

Side Length: | 99.983060

Process

Note If unsure of the Data File name, click on the magnifying glass icon and browse to the file. Generally,
anywhere magnifying glass icon displays, it will open a file browser.

3. Inthe TIN File field, key-in site.tin.

Build Triangles

Data File: | site dat

site tin

Dissolve Option:
Side Length: | 99.983060

Process

4. InBuild Triangles, click Process. The TIN file creates and ‘Build Triangles Completed” appears in the
MicroStation message center.
5. Close Build Triangles dialog. Click Yes when prompted to Save Settings.
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Exercise 1.4 Loading DTM Features
In this exercise, the user will display the DTM graphically.
1. Onthe DTM menu bar, select Load > DTM Features. Load DTM Features dialog opens.

Load File: site.dat Q

Display Preferences

Load: [ Display Only [ Graphic Group

Feature Level Color |Weight| Style | Display =
Spots Defautt 0 0
Break Lines  Default

Extd Contours  Defautt
Voids Default
lelands Diefault
Holes Default

2. Setthe Load File type to TIN, then key-in site.tin.
3. Inthe Display Preferences area, set the Load option to For View.
4. Enable the Display Only check box.
5. Double-click the Display column on the Triangles row. The display of the triangles changes to ON.
Load File: site tin Q
Display Preferences
Load: Display Only [] Graphic Group
Feature Level Color |Weight| Style | Display =+
Triangles Defautt 00 0 oN [
TIN Hul Difautt 1 0 0 OFF
Contours - - - - OFF
Major Lines  Default OFF
Major Label  Default OFF
Minor Lines  Default OFF
Note Since the triangles are going to be plotted Display Only, the level or symbology is not important at this

time. Setting a color that contrasts with the original triangles will be beneficial in identifying the new
triangles and checking for accuracy by seeing all the existing triangles overlain by the new triangles.

6. Click Load.

7. Zoom In to the MicroStation view to have the individual triangles clearly displayed. The loaded
DTM features disappear, because Display Only was selected.

8. Click Load. The contents of the DTM display. Visually confirm that the DTM triangles exactly
overlay the MicroStation elements.

9. Close Load DTM Features dialog. Click Yes when prompted to Save Settings.
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Exercise 1.5 Delineating and Processing a Void

After viewing the DTM created in the previous exercise, note that there are additional triangles plotted in
the DTM. An area that once had no triangles, called Void, now has triangles. The triangles placed in the
Void are interpolated and do not present an accurate representation of the Void area. In this exercise, the
user will modify the DTM to rectify this situation.

1. In MicroStation, select Utilities > Saved Views. Saved Views dialog opens.

£ Saved Views - View

-%Adi\reﬁle'c"jb% @‘X,‘J o ;:-'

| Type Show Status MName Description

<) = VoD Void area in the DTM

2. Double-click on the saved view VOID and enter a Data Point. This will zoom to the Void area in the
design file.

3. Dismiss the Saved Views dialog.

4. From the DTM menu bar, select Extract > Graphics. Extract Graphics dialog opens.

File Name: | site dat

File type:
File open: | Append -]
Feature:
Mode:

5. From the Extract Graphics dialog, set File Open to Append.
6. Set the Feature to Void.
7. Click Reset to clear all previously defined search criteria.

Note If the Extract Graphics dialog displays previous Search Criteria, clicking the Reset icon will clear
this information. If not done, then new Search Criteria appends to the previous search symbology.

8. Turn off the level DTMTriangles_ep, so only the Void
shape displays.

File Name:

9. Click Match. Fle type:

10. In the design file, select the shape that defines the Void er:fu:
area. Mode:

11. Data Point again in the design file to accept the shape. Smh?m:mes: Defauit a
Default appears in the Lv Name box under Search 5 Ly Numbers: @
Criteria. Colors: (=]

Styles: ]

12. Set the Extract mode to View 1. Weights: a

13. Click Apply. When processing is complete, Extract view e -
1 complete displays in the MicroStation status bar. _

[ Match | [ Disply | [ Reset |

14. Close the Extract Graphics dialog. Click Yes, when Exract

prompted to Save Settings.
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15. On the DTM menu bar, select Build > Triangles. Build Triangles dialog opens and should already be
filled out correctly from a previous exercise.

s =)

e Ga
TIM File: | site tin

Dissolve Option:
Side Length: | 99.583060

Process

16. Click Process. Since the user previously used TIN File name, an alert prompts to overwrite the
existing TIN file

Cverwrite existing TIM file site.tin

1)

Cancel |

17. Click OK. The tin file creates and ‘Build Triangles Completed’ appears in the MicroStation message
center.

18. Close Build Triangles dialog. Click Yes when prompted to Save Settings.

19. On the DTM menu bar, select Load > DTM Feature. The Load DTM Features dialog loads and
should be filled out correctly from the previous exercise.

File

Load File: site tin Q

Display Preferences
Load: Display Only [] Graphic Group

Feature | Level | Color |Weight| Style | Display =
Triangles Default 0 ON |:|
TIM Hull Default OFF |~
Contours - OFF
Major Lines  Default OFF
Major Label Default OFF
Minor Lines  Default OFF

== = I = T — R —]
== = I = T — R —]

[ 5 QI = TS —_

|
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20. With the view still set around the shape, click Load. The contents of the DTM display. Note that the
triangles no longer cross through the Void.

21. Close the Load DTM Features dialog. Click Yes when prompted to Save Settings.
22. Close the DTM menu bar.
23. Close the DTM toolbox.
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Exercise 1.6 Updating the Working Alignment
In this exercise, the user will update the Working Alignment with the appropriate DTM information.
1. Access Project Manager.

Note Since you “remembered” the Project and User in a previous exercise, the Road Project dialog
should appear.

2. Click Define. Working Alignment Definitions opens.

#l Working Alignment Definitio

Plan View Design File: | C\e'projects'\22807315 | Q

Fatiem Chain: | BLET7 Q
Shapes ) .
Profile View Begin Station: | 49+48.57

Location End Station: | 130+54.20
Cross Section View

Exdsting Ground

Proposed Finish Grade
DTM

3. Inthe list box, click DTM, which shows the DTM options.

M Working Alignment Definitic

Plan View i
Pattem Partview TIN:
Shapes

Profile View Portview Horizontal Scale:
Location

Cross Section View Portview Vertical Scale:
Existing Ground
Proposed Finish Grade

DTM

4. For the Existing Ground TIN field, click File and select C:\e\Projects\22807915201\roadway\site.tin.

[ 4 Working Alignment Definitia

Plan View
Pattem
Shapes

Frofile View Portview Horizortal Scale:
Location

(Cross Section View Portview Vertical Scale:
Existing Ground
Proposed Finish Grade

DTM
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5.

6.

7.
8.

Do the same for the Portview TIN field.

Plan View
Pattem
Shapes
Profile View
Location
Cross Section View
Bxisting Ground
Proposed Finish Grade
DTM

Plan View
Pattem
Shapes
Profile View
Location
Cross Section View
Existing Ground
Proposed Finish Grade
DTM

=)

Exit MicroStation.

FDOT GEOPAK for Roadway Designers - Advanced

Existing Ground TIN: | 01 roadway'site tin

01"roadwaysite tin

Portview Horzontal Scale:

Portview Vertical Scale:

Key-in 1 for both the Portview Horizontal Scale and the Portview Vertical Scale.

Bxisting Ground TIN: | 01roadway'site tin
Portview TIN: | 01 roadway'site tin
Portview Horizontal Scale: | 1

Portview Vertical Scale: | 1

Click OK to save and update the Working Alignment.
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EXISTING GROUND PROFILES

OBJECTIVES

e  Cutting an Existing Ground Profile
e Plotting Profiles
e Updating Working Alignment

DRAW PROFILE TOOL

The Draw Profile tool enables the user to draw several profiles simultaneously from a variety of data

sources. If the data source is a TIN file, Draw Profile facilitates storing the resultant profile within the
coordinate geometry database.

ACCESSING THE DRAW PROFILE TOOL

e From MicroStation menu, select Applications > ROAD >Plans Preparation > Draw
Profiles

<OR>

e From the Road toolbox, click the Draw Profiles icon.

I F' Draw Profile E@E |
& File Edit Update Options

e 1 Plan View Labelin
%hmmfﬁ = - D @ <) f§ Lebel Scale: (0000001
@ & 7 2 DPstation Offset Chain:
LTSN
C;‘ilﬁf” @, g 3 Draw Transition Sufaces | COGO | Projection

¥ 4 Draw Cell by Feature Type | Name Display Settings

Hp 5 Draw Cell Group by Feature

L=

Draw Cell Area by Feature

7 Pavement Markings
8 Draw Signs
A . . a,
mﬁ" 9 Profile Labeling Method: [Trangles +
m-ﬂ U_ Ground Profiles Display Settings Filter Tolerances
& - By Level Symbology «| [———— Horizontal: | 0.3000
I Q Draw Profiles [ - o -
Loz Feature: |< No Entries > - & Variance: | 0.1000
"W Draw Profile Tabular Data o
- Station Limits Offsets
Plan/Profile Sheet Compaesition Eemre FRESTEL

End: 0. Vertical: | 0

|

Tables

Woid

0 =[S
|m

Open as ToclBox
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ACTIVATING THE DRAW PROFILE TOOL

As can be seen above, the majority of the dialog options are inactive. To activate these options, the user
must place a GEOPAK Profile cell in the design file. If a profile cell already exists in the design file,
GEOPAK will recognize it. GEOPAK offers several options to place a profile cell, but for this class we
will use the method provided by the Draw Profile dialog.

Job Number

Chain

Profile Cell
Control

Update Profile

Label Scale

2-2

ﬂDrameﬁIe
" File Edit Update Options

Job Number: gy ﬁ' Label Scale: | 0.000000
Chain: [BLE17 hd

Surfaces | COGO | Projection

Type | Name
TIN  sitetin

Digplay Settings
EPGL_50_5

wX LD

Details™

site tin Q,
Method:
Display Settings
Feature: n

Fitter Telerances
Horizontal: | 0.3000
Varance: | 0.1000

Offsets
Horizontal: | 0.0000
Vertical: | 0.0000

Station Limits
Begin: | 43+4857
End: | 130+54 20 i

Required to identify the coordinate geometry database wherein the chain for
generating the profiles is stored.

This is required to reference a horizontal alignment to the profile. Compute any
subsequent settings of station ranges and left/right offsets relative to this alignment.

The Chain may be entered here or entered as the Active Chain as shown in
Figure 2-5 in the Profile Cell Control. It will then display here.

£

=]
—| Option updates any previously drawn Profile.

The current profile cells lists along with associated station, elevation, etc.

Option utilized when using the By Feature Display Settings option. The specified
Label Scale compares to the scale within the Design and Computation Manager
Item and proportioned. This option is only utilized if the text setting within the D&C
Feature is set to scale, not fixed.
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PROFILE CELL CONTROL DIALOG

IR Profile Cell Contro

Active Chain: {BL817

Chapter 2

Microstation File Station

Elevation

H. Scale V. Scale

Gap |

®* A Active Design 45:48 57

0.000000

10.00 1.00

Profile Cell Control is comprised of two main parts:

Active Chain Chain used when generating the selected profile cell. The example in the preceding
figure shows one profile cell in the current design file that is associated to Chain
BL817. The user may enter the Active Chain here, or if entered as Chain in the Draw
Profile options shown in Figure 2-3, that entry automatically displays here.

MicroStation  This list box gives information about all the Profile Cells that are relative to the
File, Station, Active Chain. Three action icons are located on the right side of the dialog box.
etc. Notice in the preceding figure that one profile cell is in the Active Design file. The A

indicates active file. The Solid circle next to the A indicates which profile cell is

selected.

The following figure shows an additional profile cell drawn in a reference file,

referenced to the active file.

[ M Profile Cell Contro [ E————)

Active Chain: BLB17

=)

Microstation File

Station

Hevation H.Scale V.Scale  Gap |

® A Active Design
DSPFRDO1.DGMN

43+48.57
43+48.57

0.000000  50.00
0.000000  50.00

5.00
5.00
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PLACING A PROFILE CELL

The Place Profile Cell tool enables the user to place the profile required as a prerequisite to any profile
creation. Note the profile cell may be placed by many other applications in GEOPAK as well (e.g. D&C
Manager, Vertical Alignment Generator, Active Chain Control, Project Manager Working Alignment, Plan
/ Profile Sheets, etc.)

e On the right side of the Profile Cell Control dialog box, Click the Place Profile Cell
icon. Place Profile Cell opens.

Place Profile Cell

Station:
Blevation: | 0.0000
Horizontal Scale: | 10.000000
Vertical Scale: | 1.000000

Cell Range

(TopDsta =) | 50,0000

| Bottom Delta *| | 0.0000

Station Defines the corresponding station of the reference Data Point and will be the
origin of the profile cell. The beginning station of the specified chain is the
default.

Elevation This defines the corresponding elevation of the reference Data Point. It should be

an even value to correspond to a major profile grid and should be lower in
elevation than the lowest elevation of the profile.

Horizontal/Vertical This sets the scale, establishing a vertical exaggeration of the profile.

Scales

Gaps/No Gaps This specifies whether the Profile Cell contains a gap. Setting this option to Gap
will allow a profile that has a “gapped” station equation to draw the profile with
the corresponding gap shown.

Cell Range This defines the height of the Profile Cell above and below the reference Data

Point. These values are in true length (without taking into account horizontal and
vertical scales). The Top and Bottom Delta values of the profile cell must be set
large enough such that all elements of the profile fall completely within the cell
limits. For example, all profile elements must be between a horizontal line drawn
at the top of the cell and one drawn at the bottom of the cell.

The profile cell itself will be reviewed in one of the exercises.
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Chapter 2

ACTIVATING A PROFILE CELL

If you have multiple profile cells in a design file,

you can only have one “Active” at a time. Any operations

that are applied use this active profile cell. To activate a profile cell, you can double-click on the desired
profile cell in the Profile Cell Control dialog or highlight the desired cell and use the icon as shown.

Active Chain: [BLE17

=)

Microstation File
® A Active Design

Station
45+48 57

Elevation
0.000000

H. Scale V. Scale
50.00 500

Gap

DSPFRDO1.DGN

43+43 57

0.000000  50.00 5.00

E

1 Activate Profile Cell

The dialog delineates the active profile cell by the filled circle as shown in Figure 2-9 above.

DrRAW PROFILE MENU COMMANDS

File

Load
Append

Save

Save As

Exit

FDOT GEOPAK for Roadway Designers - Advanced

i ;Qﬂraw Profile

File | Edit Update Options

Number: @ ﬁ
Append |7 -

save E‘ Projection

Save As
] Dizplay Seﬁings/

Exit

Allow the user to save the dialog settings to a resource file. This file can then be loaded later
to populate the settings of the dialog. The default file extension is .prd. This file can
remember more dialog settings than the standard resource files. If the .rsc files are deleted
from the GEOPAK \bin folder, all of the information in Draw Profile is lost. However if a
file with all of the settings is saved in another location, then that file can be loaded and the
information is restored.

Load a previously saved .prd file.
Append to the .prd file that is currently opened by the dialog.

Save the contents of the dialog into a .prd file. If a .prd file is currently loaded, it will be re-
saved.

Allows the selection and saving of a new .prd file.

Exit the dialog.
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Edit

Cut Rows

Copy Rows

Edit | Update Options

| CupRows |57 +
Chair] CD Rows - K@

Paste Rows
ection

These commands operate on the rows in the list box. The list box is the area in the
middle of Draw Profile dialog in either the Surfaces tab or COGO tab.

This removes a row from the list box into the buffer. If this row does not pass back
into the list box, the information deletes from the list box and no longer displays.

This copies a row from the list box into the buffer. Use this command if several rows
have similar information. Rather than manually entering every line into the list box,

copy and paste a line, and then modify.

Paste Rows This pastes a row from the buffer into the list box for subsequent editing.

Update Options

Delete Existing
Elements and Redraw

Delete Non-Modified
Elements and Redraw

Draw on Top of
Existing

Query

2-6

dit | Update Options
Job DJ&E Existing Elements and Redraw

D Top of Existi
— E raw on Top of Bxisting
Query

Lisplay Settings

The check to the left of the options indicates the active options. Only one option
activates at any given time. Therefore, if an option is selected the previous active
option is deactivated.

When this option is active, it deletes any profiles previously drawn with this and new
ground lines are drawn.

When this option is active, it deletes any profiles previously drawn and manually
modified and new ground lines drawn.

When this option is active, any previously drawn profiles are ignored and a new set is
drawn, resulting in two profiles.

When active, it prompts the user each selection of the Modify Line or the Remove
Surface icons. Update Option opens, as shown in the following figure. This
allows the user to specify the application of changes.

Update Option

@] Delete All Existing Elements and Redraw:
@ Delete Non Modfied Blements Only and Redraw

(7) Draw On Top of Existing Elements

o
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SURFACES TAB

Defines the surface utilized for drawing profiles. A single processing supports multiple surfaces drawn
from a variety of sources. Source data includes GEOPAK .tin files, Site Models, or Site Objects. The list
box using the action / edit icons on the right side of the list box must include each surface to be drawn.
Each surface draws a cross section line string or lines. When adding a line to the list box, the profile is
drawn. Below describes the icons along the right side of the Surfaces list box.

F Draw Profile E@E |

File Edit Update Options

Job Number: @ ﬁ' Label Scale: | 0.000000
Chain: |BL817 A

Surfaces | COGO | Projection

Type | Name Digplay Settings
TIN  sitetin EPGL_50_5

TXHD

Details
site tin
Method:
Display Settings Fitter Tolerances
Horizontal: | 0.3000
Feature: & Variance: | 0.1000

Station Limits Offsets
Begin: | 49+48 .57 bl Horizontal: | 0.0000
End: | 130+94.20 b Vertical: | 0.0000

Void

Add Surface 2

Settings Adds to the list box the profile information based on the Details, Display
Settings, Station Limits, Filter Tolerances and Offsets settings.

Modify Line ]
Modifies selected Profile

Remove Surface K
—— Deletes selected Profile

Store Surface in e
=

COGO Opens Store Profile dialog to store the selected Profile into COGO

H oo DR ==
Profile Mame: | exground

Store Profile in GPK
Create Input File
Operator Code | jd

File Name: | exground797jd jjd

Create 3D Profile String
Apphy

FDOT GEOPAK for Roadway Designers - Advanced ©2011 FDOT 2-7
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Details

Tin File

Method

Display Settings

2-8

Q

Fitter Tolerances
Horizontal: | 0.3000
L Variance: | 0.1000

Display Settings

5 Feature o

Increment
Feature: |EPGL_|

Even

Offsets

e

Allows you to browse and select a.tin file.

As shown in the following figure, there are five methods.
Triangles - Use this method if a .tin file is selected.
Break Lines - Use this method if utilizing a GEOPAK Site component.

POT - Creates a profile with VPIs at every location where a POT occurs in the
referenced chain.

Increment - Creates a profile where the user specifies the incremental distance
between successive VPI points on the existing ground profile where the first VPI
point is coincident with the Beginning Station.

Even - Specifies the incremental distance between successive VPI points on the
existing ground profile where the user rounds to the next highest even station
from the Beginning Station of the first VPI point. For example, if the Beginning
Station is 10+15 and the Even value is 25, the VVPIs would be generated at 10+25,
10+50, etc.

Specifies the element symbology of the profile elements generated, using By
Level Symbology or By Feature.  The figure below illustrates how the
symbology displays and what the symbology settings are.

site tin

Method: | Triangles -

By Level Symbology - Double-clicking the black box to the right of the setting
opens GEOPAK Set Feature dialog, specifying the symbology.

Feature: |[EPGL_50 5

Color: |M Bylevel L

[Lv: GradeLine_erf"
Co: (By Level) 2
|Lc: (By Level) 2
Wt: {By Level) 1

iiation Limits

Sy
weig

-

Begin: | 49+48 57
o 130454 20

[ ok | [ Cancel |
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By Feature - With this setting, the user selects an item from the current Design
and Computation Manager. Click the Paintbrush icon to open the Select
Design & Computation Payitem, and then select the appropriate Payitem.
This method is preferred because it assures compliancy to CADD standards. This
method also attaches the GEOPAK Feature Code defined in the Design &
Computation Manager.

|'site tin
Method:

splay Settings Fitter Tolera
By Feature Ll I ————
Feature: |[EPGL_50_5 | g*

Horizortal:

Varance:

T —
M Select Design & Computation Payite... [E=rEn

File Edit Settings Favorites Help

g9 id [ ok || Cose |

& CA\FDOT2010geopak \databases fdot 2010 ddb -
23 Topography |

3 Structures
1 RW ttems for Roadway Plans
[ Roadway Design
7 Plan Features
(7= Profile Features
1 Back of Sidewalk Profiles
[ Roadway Design Profiles
[ Profile Grade Line (Existing)
é EPGL_20 20 Scale Horiz., 2 Scale Vert.
é EPGL_40 40 Scale Horiz., 4 Scale Vert.
é EPGL_50_2 50 Scale Horiz., 2 Scale Vert.
é EPGL_50_5 50 Scale Horiz.. 5 Scale Vert.
é EPGL_100_5 100 Scale Horiz.. 5 Scale Vert.

Filter Each pair of profile segments considers both Horizontal and Variance filter

Tolerances  tolerances together. If both segment lengths are less than the Horizontal filter
tolerance while the projected distance between the mid-point and the chord
between the two end points is less than the

Variance tolerance, deletes the middle point.

site tin Q,
Method:
Display Settings Fitter Tolerances
[ By Featurs L) [ —— Harizontal: | 0.3000

Varance: | 0.1000

Cffsets

Harizontal:

0.0000
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Chapter 2 EXISTING GROUND PROFILES - Draw Profile Tool

Station Limits When selecting the chain at the top of Draw Profile dialog, the Begin and End
stations fill in automatically. The user may use these limits --or-- type the station
limits in the Begin and/or End boxes <OR> click the Begin or End Set Station
icon and graphically ID the station range. To use anything other than the default
station, the user must enable the Begin and/or the End Station Limits toggles,
based on the situation.

tation Limits
Begin: | 43+48.57 @ Horizontal: | 0.0000
End: | 130+94.20 Lo Vertical: | 0.0000

Feature:

Station Limits
Begin: | 49+48.57 | &+
End: [ 1308420 ||+

Void |--------

Offsets  Vertical or Horizontal Offsets may be specified in terms of master units (i.e.,
feet). The Horizontal Offset is the distance offset from the chain. Once the
horizontal location for the profile is determined, the data source, or in the case of
this course, the TIN file is utilized to determine the profile along the horizontal
offset. Any Vertical Offset applies after the profile is generated from the source
data.

b I T ——— Horiz

Feature: |[EPGL_50_! - | Varance: | 0.1000

Station Limits Offsets
Begin: | 43+4857 b Horizontal: | 0.0000
End: | 130+94.20 b Vertical: | 0.0000

Void [--------

Void The Void Plot Parameters specify the element symbology of the existing ground
lines generated, which are located within a void in the model. Double-click the
symbology box and Set Feature opens.

Station Limits
Begin: | 49+48.57

End: | 130+34.20

Void
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COGO TaAB

The COGO tab displays profiles that are stored in the .gpk, such as a profile that was stored with other
tools or via an input file. As long as the profile is in COGO, it displays with this tool. This tool works very
much like the Draw Plan & Profile tool in Design and Computation Manager. In the future, this

will be the only method to display profiles.

Womrore IR ==
File Edit Update Options
Job Number: |781 - '\@ ﬁ Label Scale: | 0.000000
Chain:
——
| Suﬁacew:OGO‘w:jedion |

Mame Display Settings Draw
EXGROUND Lv: Default, Co: ByLevel, Lc: Bylev...

Details™
Profile: [EXGROUND
Vertical Offset: | 0.0000

Station Limits
2

[] Begin: | 52+79.03 e
[ End: [130+4350 | <o
Digplay Settings
(ByFesture  ¥J |———--c Custom Line Style

Feature: [EPGL_50_5 - é [ Scale factor: | 0.0000

Cptions
General [] VPI Labels From WFl =
VI Circle -

ve ] Grade Labels

Details

Profile  This is a list of the profiles currently stored in the .gpKk.

Details®

Option allows the user to display the profile at a defined offset left or right of the

Vertical Offset
horizontal chain assigned to the profile.

FDOT GEOPAK for Roadway Designers - Advanced ©2011 FDOT 2-11
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EXISTING GROUND PROFILES - Draw Profile Tool

Station Limits Same as those described for the Surfaces tab.

Display Settings Same as those described for the Surfaces tab.

Custom Line Style — If setting the Display Settings to By Feature, the Custom
Line Style is available, because some items in Design and Computation

Manager use custom line styles. This check box applies the correct scale factor as
they are drawn.

a End:

130+43.50
Display Settings
(e = e — Custom Line Style
Feature: [EPGL 50 5 v] é D Scale factor: | 0.0000

Options - The Options portion of Draw Profile has the same options as those
found on Draw Plan and Profile within Design and Computation Manager. In
the above figure, the user selects General. When using Display Settings set to By

Feature, the Design and Computation Manager will dictate which boxes
will be checked or unchecked.

________ Custom Line
Feature: [EPGL 50 _5 - [ Scale factor: | 0.0000 .

Options
General [] WPI Labels From VPl =
VFI Circle =
Ve [7] Grade Labels
" )
. -

\/
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EXISTING GROUND PROFILES - Draw Profile Tool Chapter 2

THE PROJECTION TAB
The Projection tab should be used when the chain / profile to be drawn is different from the chain / profile
used to create the profile cell.

The list box must include each projected profile drawn, using the action / edit icons on the right side of the
list box. When adding a line to the list box, the profile is drawn. Enabling Draw in the list box deletes or
redraws the profile.

i ommrore SRR ==

File Edit Update Options

Job Number: 24 ﬁ Labe! Scale: | 0.000000
Chain:

COoG Projection

Type |Chair1 | Profile./Surfa Display Settings | Diraw |

Details

Type: e

Chain: [BL817 ~| [C] Begin: |43+4857 o

Profile: [E] End: [43:485/ i
Vettical Offset: | 0.0000 L == ni

[ POT
Edraction from Surface Fiter Tolerances

TIN File: Q, Horizontal: | 0.3000
Method: Variance: | 0.1000

Digplay Settings
(By Level Symbology. =) | Customn Line Style

N nnnn

Festure: |z No Eniries > v Scale factor: | 0.0000

This class will not be using this tool because there is only one alignment in the class project.
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Chapter 2 EXISTING GROUND PROFILES - Draw Profile Tool

Exercise 2.1 Creating Existing Ground Profile
In this exercise, the user will process and draw our existing ground profile.

1. Double-click on the self-extracting zip file C:\Chapter2_Exercises.exe and click the Unzip icon at the
prompt. This will extract and setup the files needed for this exercise.

2. Open the design file C:\e\Projects\22807915201\roadway\DSPFRDO1.dgn.
3. Open Project Manager. The Road Project dialog will appear. Sink this dialog.
4. From the Road toolbox, click the Draw Profile icon. Draw Profile opens.

File Edit Update Options

Road E‘ Job Number: (791 =
%‘ '
Fe A
Bk 4 L Plan View Labeliing Siutaces | COGO [ Prjecton
$ ﬁ’ K 2 DP Station Offset Type ]_Name | Display Settings | Dla',\'J -
%%’% j;' 3 Draw Transition
% 4 Draw Cell by Feature X
5 Draw Cell Group by Feature ¥
. 6 Draw Cell Area by Feature
g 1 Pavement Markings a
'--- 8  Draw Signs Method: |Trangles -
mﬁh 9 Profile Labeling D s F::;;o:jncfsv”
m = = Featurs: |< No Entries > Varance: | 0.1000
‘ID‘EI] O Draw Profiles IS
n-rﬁ#l W Draw Profile Tabulaerata SErmErE I—?::::Smal-
g E Plan/Profile Sheet Composition : | 0.0267 Vertical:
ﬂ R Tables
=3 Open as TeolBox

5. From Draw Profile dialog, select BL817 from the Chain pull-down.

M Draw Profile

File Edit Update Options

Job Number: 'j'i@
Chain} [« None > - |

Chain Name |
< None

BLB17 N

Surfaces

Type
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6. Click the Dialog Profile Cell Control icon.

File Edit Update Options

Job Number:

Chain: [BLB17 |

Surfaces |CDGD || Projection |

7. Profile Cell Control dialog opens.

Active Chain: [BLB17 - |

Microstation File Station Hevation H.Scale V.Scale  Gap |

8. Click the Place Profile Cell icon on the right side of the dialog box.

# Profile Cell Contra

Active Chain: {EL817

Microstation File Elevation H.Scale V.Scale  Gap |

i

Place Profile Cell| ¥
¥

9. Place Profile Cell dialog opens.

Blevation: | 0.0000
Horizantal Scale: | 10.000000
Vertical Scale: | 1.000000

Cell Range
[ Top Delta =| | 50.0000
[ Bottom Delta x| | 0.0000
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10. In Place Profile Cell dialog, complete the information as shown in the figure shown below:

Station:
Elevation: | 0.0000
Haorizontal Scale: | 50.000000
Vertical Scale: | 5.000000

Cell Range
20.0000

{ Bottem Detta ~|: | 0.000D

The Profile Cell attaches dynamically to your cursor. Place the Profile Cell in the design file near the
referenced plan view similar to that shown in the figure shown below:

Note Although the profile cell can be placed anywhere in the design file, we have placed it near the
referenced plan view so that an exercise in chapter 4 which utilizes the profile design file and
dsgnrd01.dgn file will be easier to manipulate. This will be explained later.

11. When the profile cell places in the design file, the Place Profile Cell dialog closes. Profile Cell
Control dialog box refreshes to show active profile cell information.

=)

Active Chain: {BL817 - |

Microstation File Station Elevation H.Scale V. Scale Gap
& A Active Design 459+48 57 0.000000  50.00 5.00

12. Close Profile Cell Control dialog.

13. From Draw Profile, select the Surfaces tab.
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EXISTING GROUND PROFILES - Draw Profile Tool Chapter 2

14. Click the Browse Tin File icon to select C:\e\projects\22807915201\roadway\site.tin.

T

Details™

Methos R
Display Settings Fifl Browse Tin File

| By La®¥™Sanbologs, ~| Horizontal: | 0.300(

15. Select Triangles as the Method for extraction.
16. Set the Display Options to By Feature.

Dizplay Settings f Tolerances
Horizontal: | 0.3000

Feature: & Variance: | 0.1000

17. Click the Browse Feature icon.

Horizontal:

Feature: @ Varance: | 0.1000

[ Begin: | 49+48.57 i Horizontal: | 0.0000
[ End: | 130+34.20 b Vertical: | 0.0000

[ Void

Note Due to the size of the Select Design & Computation Payitem database, there will be a delay while
the database opens.

18. Select Design & Computation Payitem dialog opens.

| M Select Design & Comp
File Edit 5Settings Favorites Help

E‘ﬂ id QK

&= CANFDOT20100geopak databaszes fdot2010.ddb
€3 Topography
1 Structures
£ RW tems for Roadway Plans
Z1 Roadway Design
1 Drainage
3 Erosion Cortrol
1 Lkilities
£ Signalization
21 Signing
£ Pavement Markings
£1TS
23 Highway Lighting
7 Landscaping
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19. In Select Design & Computation Payitem dialog, navigate to:
Roadway Design / ProfileFeatures / RoadwayDesignProfiles / ProfileGradeLine(Existing) / EPGL_50_5

[3{ Select Design & Comg
File Edit Settings Favorites Help

E.ﬁ id EEK Close

@& CAFDOT201 0 geopak \databases fdot 2010 .ddb -
(C1 Topography
3 Structures
£1 RW hkems for Roadway Plans
[ Roadway Design

1 Plan Features
[ Profile Features
7 Back of Sidewalk Profiles
[ Roadway Design Profiles
[ Profile Grade Line (Existing)
ﬁ EPGL_20 20 Scale Horiz., 2 Scale Vert.
& EPGL_40 40 Scale Horiz., 4 Scale Vert.
ﬁ EPGL_50_2 50 Scale Horiz., 2 Scale Vert.
& EPGL_50_5 50 Scale Horiz ., 5 Scale Vert.
ﬁ EPGL_100_5 100 Scale Honz., 5 Scale Vert.

20. With EPGL_50_5 highlighted in Select Design & Computation Payitem dialog, click OK.

The Feature sets to the selected item’s symbology, and Select Design & Computation Payitem
dialog closes.

Note Due to the Project Manager Autosink option being enabled, when the Select Design and
Computation Payitem dialog closes the Road Project dialog will come back up from its minimized state.
Although this is an inconvenience, you will have to sink it again.

21. On Draw Profile dialog, click the Add Surface Settings icon.

I Surfaces |COGO || Projection |

Type | Mame Display Settings Draw
Add Surface Settingsl,%
X
13
22. The profile adds to the list box and drawn into the design file.
Surfaces |COGO " Projection |
Type | Mame Display Settings Draw
TIN  sitetin EPGL_50 5 ]
X
,ﬁ,¢>
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Chapter 2

23. Click the Store Surface in COGO icon.

lSurFaces COGO || Projection

Type | MName | Digplay Settings

TIN  sitetin EPGL_50_3

sEIX Do

M-t —il~

24. Store Profile dialog opens.

B Store Profile

-
| —

Store Profile in GPK
Create Input File
Operator Code | jd

File Name: | exground791jd ijd

Create 30 Profile String
Apply

iStorE Surface in Cogo|

P )

| S

25. From the Store Profile dialog, enter the information as shown above and click Apply. The profile is

stored in the GPK file (COGO).
26. Close Store Profile dialog.

27. Disable the Draw toggle in the list box to disable (delete) the display of the existing ground profile.

lSurfaces COGO || Projection

T'_.fpel MName | Dizplay Settings

TIN  sitetin EPGL 50 5

TXOLD

28. Select the COGO tab.

AL Draw Profile

File Edit Update Options

Job Number: £ ﬁ Label Scale: | 0.000000

Chain: |BL817 -

Surfaces I COGO IProjection |

Name | Digplay Settings

| Draw|

FDOT GEOPAK for Roadway Designers - Advanced ©2011 FDOT
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29. For Profile, select Profile EXGROUND.

Details
Frofie [EXGROUND ] [t Lz

< Nore - [7] Begin: | 49+48 57 o
EXGROUND 7] End: |130+94.20 o

| T [ ST

30. Enable the By Feature option under Display Settings and then select the same feature used previously
to plot the profile.

Display Settings
[By Feature - | ________ Custom Line Style
Feature: [EPGL_50_5 v | dy [T] Scale factor: | 0.0000

LTI

31. Enter 50 for the Label Scale and click the Add COGO Profile Settings icon.

4 Draw Profile

File Edit Update Options

Job Number B4 ﬁ' Label Scale: | 50.00000
Chain:

Surfaces | COGO | Projection |

Mame | Display Settings | mel

Add Cogo Profile Seﬁing;@

32. The profile adds to the list box and drawn into the MicroStation design file.

Surfaces | COGO | Projection

MName | Display Settings | DIEIWI
EXGROUND EPGL_50_5

K Lo

33. Close Draw Profile.
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Exercise 2.2 Display Existing Ground Profile in COGO
In this exercise, the user will display the profile in COGO and review the information.

1. Access Project Manager.
2. From Road Project dialog, click the Coordinate Geometry icon. Coordinate Geometry

opens.
Coordinate
Geometry

3. From Coordinate Geometry menu, select Tools > Navigator. Navigator dialog opens.

Select Tools
N X [Fid & By
Blement -

Coordinate
File Edit Element View | Tools

REH &+ A\M-f@
Inverse

% '#, Oy J7) [ Becet— Narr Featurs
[ExForm | oo ’ 1 817BASELINE

O ey et 2 B17BASELINE
Best it 3 B17BASELINE
Translation and Rotation
Map Check

Roadway Intersections

Cul-de-sacs

Redraw Visualized Elements
Clear Visualized Elements (Temporary)
Clear Visualized Elements (All)}

4. From Navigator dialog, select Profile from the Element pulldown.

Select Tools

X Hid @ Bn?

Man Feature
1 B17BASE
2  BI7BASE

3 gi7ease  Chain
Survey Chain

Parcel

Spiral
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5. Select EXGROUND and then click the Print/Describe Element icon.

Select  Tools
% x 0314 &[EH
Print/Describe Element l,]'

Name
EXGROUND

6. Close the Navigator dialog.

7. In Coordinate Geometry dialog, the stations and elevations of each VPI used to store the profile
appear in the display window.

Y4 Coordinate Geometry lob: 791 Operator:j

File Edit Element View Tools

REH k ¥ K/ &R R~ O dam # %%
0] Bedefine OFF (Feature) Browse
p

PRINT PROFILE EXGROUND| Iz‘
< 1 PRINT EROFILE EXEROUND =
Beginning profile EXCROUND description:
STATICN ELEV GRRDE TOTIAL L BACE L RHERD L
VEI 1 52+75.03 5.9746
VPI 2 52+79.63 10.0346 10.04398
VPI 3 52+80.52 10.1262 10.2024
VEI 4 52+80.87 10.1561 8.6956
8. Close Coordinate Geometry dialog.
9. An Alert dialog opens prompting to save the session. Click No.
‘) GEOPAK Input Command not saved!
* Save session before exiting?
Note If you click the Yes icon, a prompt displays to enter a file name to create an input file listing the
commands that were just used in COGO. In this case, Print Profile EXGROUND was the only

COGO command used.
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Exercise 2.3 Updating the Working Alignment
In this exercise, the user will update the Working Alignment in Project Manager.

. . Defi . . _—
1. From Road Project dialog, click . Working Alignment Definition dialog opens.

2. From Working Alignment Definition dialog, select the category Profile View.

#L Working Alignment Definition: BLE1

Plan View
Pattem Exdsting Profile:
Shapes

Profile View Proposed Profile:
Location ) o

Cross Section View Begin Station:
Existing Ground End Station:
Proposed Finish Grade or

DTM

Design File:

3. Click File and select the Design File:

DSPFRDOl.dgn. Design File: | C'a'projects 22800 ﬁ?
Existing Profile: Select
Proposed Profile: Select

Begin Station: | 52+75.03
End Station: | 130+43.50

4. Click Select beside the Existing Profile field.
The Profile Selection dialog opens.

esian Fie? | y\DSPFRDO1.0GN File
Existing Profile:
Proposed Profile:
Begin Station: | 52+79.03
End Station: | 130=43.50

5. Select the profile EXGROUND and click OK. [Pronie Seiection

.EXGF{OUND L\@
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Chapter 2 EXISTING GROUND PROFILES - Draw Profile Tool

6. From Working Alignment Definition dialog, select the catagory Location.

# Working Alignment Definit

Plan View

Pattem Vertical Scale:
Shapes

Profile View Station Equation:

Location DP Station:
Cross Section View .
Existing Ground DP Blevation:
Proposed Finish Grade DF X

DTM™ ’ By DP
DPY:

Horzontal Scale:

Profile Cell

QﬁleellatX,Y][ |dentify Cell ]

7. Click the Identify Cell icon.

8. Select and accept the profile cell drawn in DSPFRDO01.dgn. The profile cell information appears in
Working Alignment Definition dialog.

Plan View Horizortal Scale: | 50.0000

Pattem Vertical Scale: | 5.0000
Shapes

Profile View Station Equation:

Location DP Station: | 45+48.57 R 1
Cross Section View ]

Existing Ground DP Blevation: | 0.0000

Proposed Finish Grade DF X

DTM™
DPY:

Profile Cell

Note Your coordinates may be different from those shown in the dialog image above.
9. Click OK. Working Alignment Definition dialog updates and closes.
10. Exit MicroStation.
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3 EXISTING CROSS SECTIONS

OBJECTIVES

e Drawing Pattern Lines
e Drawing Existing Ground Cross Sections
e Drawing Existing Utilities on Cross Sections

e Update Working Alignment

WORKFLOW

Plotting of Existing Cross Sections begins by determining where the cross sections cut. Pattern lines are
drawn into a 2D plan-view design file, one pattern line for each desired cross section. FDOT provides a
cross section seed file, FDOTSEEDXS.DGN. This seed file has four (4) models, one of which is Pattrd
(Pattern Lines) which stores the pattern lines. From these pattern lines, locations of the existing cross
sections are determined and then the existing ground cross sections created. The user draws Existing
Features, such as base and utilities with the existing ground line plotted.

PATTERN LINES

Pattern lines are simply a line drawn in MicroStation that determines the location and width of the cross
section. There are three ways to draw Pattern lines:

e Draw Pattern Lines,
e Draw Pattern Lines from XS,
e Use the MicroStation Draw Line tool.

DRAW PATTERN LINES FROM XS

The Draw Pattern Lines from XS tool is the most common option used to recreate the pattern lines, if for
some reason, the original pattern line data was lost after creating the cross sections, or if importing the
cross sections from another program (e.g. CAICE).

DRAW PATTERN LINES

The user utilizes Draw Pattern Lines to place pattern lines in a cross section design file (using the pattern
line model) prior to cutting existing ground cross sections.
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Chapter 3 EXISTING CROSS SECTIONS - Pattern Lines

ACCESSING DRAW PATTERN LINES

-_

e From the Road Project dialog, click , and then click on OK from the

Select Run dialog.

Run

Name Time
Untitled 01/16/2006 10:54:10
XSPATT 04/28/2010 08:34:26

Description

e From MicroStation, select Applications > Road > Cross Sections > Draw Patterns by
Station Range.

e From the Road toolbox, click Draw Patterns by Station Range.

9%,
&
@4

LT3

3
% |9 1 Cross Section Navigator
3
5 2 Run Cross Sectiens
;5;25 3 Draw Cross Sections from Surfaces
:ﬁg; 4 Draw Cross Section Tabular Data
%ié 5 Draw Ancillary Features
:é, 6 Cross Section Labeling
:% 71 Cross Section Reports _
% 8 Earthworks Draw Pattern \T LE J
- _
s 9 Limits of Construction Job: (791 | QQ : I Profile: [ <Select> -]
@* 0 Draw Cross Section Cells Beginning Ending
Left Offsat(=): Left Offsat(=):

*f' 0 Shape Manager =) =)

= Station: i Station: i

| W Draw Patterns by StatiojvRange

== Right Offset(=): Right Offset(=}:
gg?x E Draw Patterns from Cross Sections

= : - : 0.00
R Cross Section Sheet Composition M 100.00 [C] Skew Angle

Level Symbalogy: |7 Draw Pattem Lines
=1 Open as ToolBox
== ————————
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EXISTING CROSS SECTIONS - Pattern Lines Chapter 3

OVERVIEW OF DRAW PATTERN LINES

Draw Pattern Lines should be opened with Project Manager open. This is the only way to access the
Select Run dialog, which allows the user to create a new run and thus be able to save settings for future
reference and or reuse.

The dialog divides into three main sections:

e The project specific information at the top of the dialog contains the job number and the
Chain Name. The Chain Name must be previously stored within the Coordinate Geometry
database.

e The location of the pattern lines information in the middle section of the dialog gathers the
information for the using stations and offsets. If the alignment has station equations, regions
may also be included. GEOPAK will compute the stations based on a specified chain and
display the value in the corresponding station field.

e The how to information in the bottom section of the dialog includes directions on how to
place the pattern lines from spacing requirements to symbology.

Job This specifies the GPK file used.
Chain This specifies the chain representing the alignment used for the cross sections.
Beginning

Left Offset  This specifies the start of the first pattern line relative to the centerline.

Station  This specifies the location of the first station. Clicking the DP icon to the right of each
station gives the designer the option to graphically select the station by placing a Data
Point on the screen. Therefore, it is handy to have the alignment and plan view design
files referenced to the pattern model of the cross section file.

Right Offset  This specifies the end of the first pattern line relative to the centerline.
Ending
Left Offset  This specifies the start of the last pattern line relative to the centerline.

Station  This specifies the location of the last station. Clicking the DP icon to the right of each
station gives the designer the option to select graphically the station by placing a Data
Point on the screen. Therefore, it is handy to have the alignment and plan view design
files referenced to the pattern model of the cross section file.

Right Offset  This specifies the end of the last pattern line relative to the centerline.

HiNnT  Positive offsets extend from the centerline in the directions indicated by the offset box
(i.e. Left Offset (+) or Right Offset (+). If entering a negative offset into the Left Offset (+)
field, the pattern will actually start on the right side of the centerline. So, if a pattern line is set
at -10 for the Left Offset (+) and 150 for the Right Offset (+), a pattern line 140 ft. long is
created starting at 10 ft to the right of the centerline

If the Beginning offsets are wider than the Ending offsets, GEOPAK incrementally shortens
the width of each pattern line until it reaches the end pattern line.
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EXISTING CROSS SECTIONS - Pattern Lines

Spacing

Increment

Even

Once

Control Points
Horizontal

Control Points
Vertical

Superelevation
Transitions

Skew Angle

Level
Symbology

Draw Pattern
Lines

3-4

This defines the spacing of the pattern lines and supports several options.

ﬂ Draw Pattern Lines - XSPA

Job: 791 | Q Chain: [<Selectz  w| If Profile: [ <Selects >
Beginning Ending

Left Offset(+):
Station:
Right Offset(+):

Left Offset(+):
Station:
Right Ciffset(+):

¥ Increment |1DD.DI} [7] Skew Angle | 0.00

S — [ Draw Pattem Lines
Once

Control Points-Horizortal
Control Points-Vertical

Superelevation Transitions

When drawn, Patterns are at the specified interval when added to the beginning station.

Patterns are placed at even stations based on value in the key-in field, but are not based
on the beginning station.

When drawn, only one pattern displays based on the station in the beginning station
field and utilizing the offset in the beginning area. The ending station area ghosts for
this option.

When drawn, Patterns displays at each horizontal critical point.

When drawn, Patterns displays at the beginning (VPC) and ending station (VPT) for
each vertical curve. In addition, a pattern is drawn at the high or low point on each
vertical curve.

This scans current design file and reference files for superelevation shapes created with
the specified chain. This draws a pattern line at the beginning and end of each
superelevation shape, including the beginning and ending station fields in the dialog
box.

This allows for skewing the angle of the pattern line by a specified angle and places
normal pattern lines perpendicular to the referenced chain.

This reflects symbology of the pattern lines that are to be drawn.

This draws the pattern lines in the design file.
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EXISTING CROSS SECTIONS - Existing Ground Cross Sections

EXISTING GROUND CROSS SECTIONS

Once pattern lines determine the locations of the cross sections, the user utilizes Draw Cross Section to
plot the Existing Ground Cross Sections into the cross section design file’s Rdxsrd model. The Draw
Cross Section, using the Surfaces tab, draws existing ground lines or other surface lines (within a 2D
MicroStation design file) utilizing a GEOPAK binary DTM file (TIN file). To generate existing cross-
sections utilizing digital terrain modeling, there must be a .gpk file containing the horizontal alignment
chain, a TIN file, and, with plotting of cross sections by DGN, there must be pattern lines.

ACCESSING DRAW CROSS SECTIONS

e From the Road Project dialog, click the

Select Run dialog.

Run

Existing Ground
Cross Sections

Name

Untitled
XSGROUND

Time

11/09/2005 09:29:03
04/28/2010 08:37:18

Description

Untitled

Chapter 3

icon, and then click on OK in the

e From MicroStation, select Applications > Road > Cross Sections > Draw Cross Sections
from Surfaces

e From the Road toolbox, click the Draw Cross Sections from Surfaces icon,

8
Ao
o
=
B

-
"

ETEN N S

[ L L

Cross Section Navigator

Run Cross Sections

F? Diraw Cross Sections - Unititled E@E |

File Edit Update Options

Job Number:

X5 Cells | Surfaces

Draw Cross Sections from Surfaces

Pattem

3
4
3

[E=T (- T T I -}

= W

Im

|m

Draw Cross Section TabulGData

Draw Ancillary Features

Cross Section Labeling
Cross Section Reports
Earthworks

Limits of Construction

Draw Cross Section Cells

Shape Manager
Draw Patterns by Station Range

Draw Patterns from Cross Sections

Cross Section Sheet Composition

Open as ToolBox

Scale
Harizontal:

Vertical:

FDOT GEOPAK for Roadway Designers - Advanced
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Design File:
Levels:
Colors:

Styles:

Weights:

By DGN File

u

i [« None > hd Draw

[] DP Origin

a
|

Line Line String
Match || ]

Display

Spacing
Harizantal:
Vertical:
Mumber of XS by Column:
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EXISTING CROSS SECTIONS - EXxisting Ground Cross Sections

OVERVIEW OF DRAW CROSS SECTIONS

The preferred method to open Draw Cross Sections is via Project Manager and Road Project. When
using the Road Project, the majority of the information displays at the time Draw Cross Sections opens.
This information automatically pulls from the Working Alignment Definition.

File

Load
Save
Save As
Exit

Edit

Cut Rows

Copy Rows

Paste Rows

Save Dialog
Settings

Restore Saved
Settings

Clear Surface
List

Update Options

Delete Existing
Elements and
Redraw

3-6

The file options are utilized to "remember" more dialog settings than the dialog
resource file. The default extension is .xsd.

This loads a previously saved settings file.

This saves the dialog into an existing settings file.
This saves the dialog settings into a new settings file.
This closes the dialog.

Several options are available to assist the user in manipulating the information in
the dialog: Not all of these options are available for the XS Cells tab.

This cuts a row from the list box into the buffer. Unless the line is pasted back
into the list box, the information is deleted from the list box and is no longer
displayed. Not available for XS Cells tab.

This copies a row from the list box into the buffer. Utilize if several rows have
similar information. Copy, paste, and then modify s line, rather than manually
entering every line into the list box. Not available for XS Cells tab.

This pastes a row from the buffer into the list box for subsequent editing. Not
available for XS Cells tab.

This stores the current dialog box settings to the resource file.

This populates the dialog box with settings from the previous session via the
resource file. If the resource file has been deleted, the settings cannot be
restored.

This removes all rows from within the list box.

The Update Options turns off/on by each selection of 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, therefore, if selecting an option, the previous active
option is de-activated.

Update Options
b Delete Existing Elements and Redraw
Delete Non-Modified Elernents and Redraw
I Draw on Top of Exsting
v Query

Any existing ground lines previously drawn with Draw Cross Sections are
deleted and new ground lines are drawn.
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EXISTING CROSS SECTIONS - Existing Ground Cross Sections Chapter 3

Delete Non Only existing ground lines previously drawn with this tool AND not modified
Modified Elements are deleted and new ground lines are drawn. Any ground lines previously drawn
and Redraw With this tool and modified are left intact.

Draw on Top of Ignores any previously drawn ground lines and a new set is drawn, resulting in
Existing two sets of ground lines.

Query When activated, a prompt opens each selection of Draw. The user must select
one of the three options and click the Apply icon to begin processing. Clicking
the Cancel icon closes the dialog box with no further processing.

Job Number This is a requirement to identify the coordinate geometry database wherein the
chain for generating the cross sections is stored.

Chain This is a requirement to reference an alignment within each cross section. The
subsequent specifications of station ranges and computes left/right offsets
relative to this baseline when pattern by station is utilized. If pattern by design is
utilized, the intersection of each pattern line with the baseline determines the
station of the cross section.

DP Origin When checked, a prompt displays requiring a Data Point for the location in the
file to begin cross section placement.

Select the Draw icon after all information on the Draws Cross Sections dialog has been
reviewed and set as desired. It draws the cross sections into the active model of the
current design file.

XS CELLS TAB

When generating existing ground cross sections, the user must indicate where each cross section is to be
drawn. In addition, the cross section width, the chain utilized for the cross sections, as well as, how far
apart cross sections are drawn must all be dictated to GEOPAK. Draw Cross Sections supports three
methods of identifying this information: By Station, By DGN File and In Existing Only.

-
# Draw Cross Sections - Unhﬂ-g : ﬁ

File Edit Update Options

Job Mumber: (791 | ©hain: [BLB17 x) ﬂ]

[] DP Crigin

%5 Cells | Surfaces
Pattem
By DGN File -
Design File: Q,
Levels: (|

Colors: Line Line String
Styles: Match Reset
Weights: Display
Scale Spacing
Horizontal: | 10.00000 Horizontal: | 1000.000

Vertical: | 10.00000 Vertical: | 500.0000
MNumber of X5 by Column: | 40
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EXISTING CROSS SECTIONS - EXxisting Ground Cross Sections

Pattern

By Station

By DGN File

X5 Cells | Sufaces |
"a*
© » By DGN File L

C In Exdsting Onily
Levels:
Colors:

Styles:

OO O o

Weights:

These are parameters, which indicate where each cross section is located. This method
consists of only key-in fields and no graphical representation. The begin and end
station for the specified chain is displayed by default and may be manually changed.

XS Cells | Sufaces |

Patt

egin ion: | 76+00.00
End Station: | 101+00.00
Increment | : | 20.0000
Left Offset: | 30.0000
Right Offset: | 30.0000

Begin Station - The station of the first cross section

End Station - The station of the last cross section

Spacing - Determines the spacing, Even or Increment, of the cross sections.
Left Offset - Length of the cross section to the left side of the baseline.
Right Offset - Length of the cross section to the right side of the baseline.

This defines the parameters graphically in the pattern model of a cross section design
file. Each line or line string (pattern line) represents the generation location of a cross
section.

XS Cells | Sufaces |

Pattem

Design File: | RDXSRD01.DGM Q
Levels: | Pattemlines1_dp | L:E (|
Colors: | BylLevel &1 [ Lne [¥] Line String
Styles: | Bylevel fa [ Match ][ Reset ]
Weights: | Bylevel | Display

The information shown in the above figure is populated automatically via the Working
Alignment Definition. The following instructions apply only if there are no working
alignment defined.

Design File - Specifies the design file where the pattern lines are located. Click on the
magnifying glass to the right of the Design File box and navigate to the desired cross
section design file with the Pattrd Model containing the pattern lines.
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EXISTING CROSS SECTIONS - Existing Ground Cross Sections Chapter 3

In Existing
Only

Levels - Specifies the level that the pattern lines are drawn on. There are three options
to select a level:

e Activate levels by clicking the box to the left of Levels. Then, type in the
name of the level <OR>

e Click on the icon = to the right of the Levels and select the level from a
list <OR>

e Click on the Match icon and click on a pattern line in the design file, then
click again to accept it. The level will then fill in automatically.

Using the FDOT Standards, only the level name is required, since the Colors, Styles
and Weights should be set at ByLevel.

Color - Specifies the color of the pattern lines. The selection process is the same as
that for levels.

Styles - Specifies the line style of the pattern lines. The selection process is the same
as that for levels.

Weights - Specifies the weight of the pattern lines. The selection process is the same
as that for levels.

Match - Sets the symbology of the pattern lines by clicking on an existing pattern line.
Reset - Resets the symbology settings.
Display - Highlights all pattern lines that meet the specified symbology.

Determines the location and width of the cross section based on cross section cells that
already exist in the active file.

X5 Cells | Sufaces

Pattem

There are no Cross Section Cell to process

Scale - Horizontal/Vertical determines the Horizontal and Vertical scale of the cross
section.

Scale
Horzontal: | 10.00000
Verical: | 10.00000

Spacing - Horizontal/Vertical determines the Horizontal, and Vertical spacing of the
cross section cells. Number of XS by Column determines the Number of XS by
Column. This specifies how many cross sections will be placed in each column in the
design file. Normally the defaults are sufficient.
Spacing
Horizortal: | 1000 000
Vertical: | 500.0000
Mumber of X5 by Column: | 40
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Chapter 3 EXISTING CROSS SECTIONS - EXxisting Ground Cross Sections

SURFACES TAB

The Surfaces tab defines the surfaces that constitute the existing cross section. Multiple surfaces can be
used; each surface is represented in the cross section by a separate line or line string. When first opened,
there is generally a slight delay as data is loaded before the dialog becomes active.

Draw Cross Sections - Untitlec

File Edit Update Options

Job Number: [T-"B'I v] Chain:: [< None = v] Draw
[] DP Crigin
X5 Cells | Surfaces

Type | Name Dizplay Settings Method

Details
site tin Q
Method: |Trhangles - Type: [Line
Dizplay Settings Fiter Tolerances

n o

By Level Symbology | | ——— Harizortal: | 0.3000

nn

Feature: |(CSEGL - & Variance: | 0.1000

Text Settings
Hlevation 12

The majority of the information shown in the above figure populates automatically via the Working
Alignment Definition. The user enters or manually sets some of the following information.

Surfaces List Displays the surfaces used to create the cross sections. The following icons are to the
Box right of the list box: Add Surface, Modify Surface Settings, or Remove Surface.
Details This specifies the surface and settings for each surface used to draw the cross sections.

TIN File This specifies the TIN file for the surface.

Method  This specifies the type of data contained in the TIN file. The two options are Triangles
and Breaklines.

Type This specifies the element type of the cross section ground line. The two options are Line
and Line String.

Display This specifies the display symbology of the cross section elements. The two options are:
Settings

By Level This requires the user to define the level, color, weight, and line style of the cross section
Symbology elements.

By Feature This allows the user to select a feature from the Design and Computation
Manager database to determine the properties of the cross section elements.

Filter The user considers both Horizontal and Variance filter tolerances together for each pair
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EXISTING CROSS SECTIONS - Existing Ground Cross Sections Chapter 3

Tolerances of cross section segments. 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, the middle point is deleted.

Text Settings This specifies if user places an Elevation at the centerline of the cross section and the
text settings of the elevation text. If the Elevation Toggle is checked and the user double
clicks the element symbology box to the right of Elevation, the following dialog appears.

Symbology
Lewvel: |Default A

Color
Wieigh:

Teat Pref
BrEnees Set Justification

Th: | 2.800 a .] 2

Tw: | 2.500
R: (B3 1fontD01 -]
Decimal: (0|
1.000
Angle: | 0.000° o
Ancher Poirt Shift
Horizontal: | 0.000
Vertical: | 0.000

’ Cancel ]

Void Determines if voids in the DTM are plotted on the cross sections and the symbology used
to represent void areas.
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Chapter 3 EXISTING CROSS SECTIONS - Existing Utilities on Cross Sections

EXISTING UTILITIES ON CROSS SECTIONS

The placement of existing underground utilities onto cross section sheets has been simplified by the use of
an interactive dialog called Draw Ancillary Features. This dialog interacts with a selected utility design
file that contains elements with the correct symbology or features that represent various types of utilities. It
will search for specific utilities, measure the horizontal distance from a controlling baseline and plot a user
defined symbol or cell at a specified depth of cover, based on a tin file. If the existing underground utility
design file contained chains and related profiles for those chains, then exact elevations could be plotted.

ACCESSING DRAW ANCILLARY FEATURES

From MicroStation, select Applications > Road > Cross Sections >Draw Ancillary Features.
<OR>

From the Road toolbox, click the Draw Ancillary Features icon.

-
Road  [g] £ Draw Ancillary Featu

File Edit Update Options
751 Q Label Scale: | 1.00
Chain: [ <Select> ] [ ([ S=tin Fenge
Begin:
View:

<% |9 1 Cross Section Navigator -
) Offset: [0.00 End:
—:ES 2 Run Cross Sections
Element Type | Elevation Display Settings
:ﬁ'g 3 Draw Cross Sections from Surfaces
:3?; 4 Draw Cross Section Tabular Data
%ﬁéﬁé 5 Draw Ancillary Featurss |
4 L
;év 6 Cross Section Labeling
@ 7 Cross Section Reports Intersecting Elements
[y 8 Earthworks [Chain »| [<Select>
E:g';, 9 Limits of Construction Cogo Profile: [ <Select> - ]
.@* 0 Draw Cross Section Cells [[] Edract Blevation |TIN ¥ | Vertical Offset: | 0.00
*ﬁ? Q Shape Manager TIN File:
2 W Draw Patterns by Station Range Display Settings
gf{, E Draw Patterns from Cross Sections Q D ——

Scale: | 1.00 [ Apply Vertical Exaggeration
Jugtification: | Center Center  «

3
(=]

Cross Section Sheet Compaosition

u

Open as ToolBox

OVERVIEW OF DRAW ANCILLARY FEATURES
File
Load This loads a previously saved settings file (.afd).
Save This saves the dialog settings into an existing setting file (.afd).
Save As This saves the dialog settings into a new settings file (.afd).

Exit This closes the dialog.
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Update Options
Delete Existing
Elements and
Redraw
Delete Non
Modified
Elements and
Redraw

Draw on
Top of Existing

Query

Job

Chain

View

Label Scale

Station Range

Draw

Any existing ancillary features previously drawn with Draw Ancillary Features
are deleted and ancillary features are drawn.

Only existing ancillary features previously drawn with this tool AND not
modified are deleted and new ancillary features are drawn. Any ancillary features
previously drawn with this tool and modified are left intact.

Any previously drawn ancillary features are ignored and a new set is drawn,
resulting in two sets of ancillary features.

When activated, the user is prompted each time Draw is clicked. The user must
select one of the three options and click the Apply icon to begin processing.
Clicking the Cancel icon closes the dialog box with no further processing.

At the time of this writing, the Edit Option does not function. This option has been
added as a placeholder for future enhancements.

Required to identify the coordinate geometry database where the chain for
generating the desired offsets of the utility is stored.

Alignment used to generate the cross section or profile cell.

The subsequent specifications of station ranges and left/right offsets are computed
relative to this chain when pattern by station is utilized.

If pattern by design is utilized, the intersection of each pattern line with the
baseline determines the station of the cross section.

Defines the type of view that the utilities will be plotted to; Profile or Cross
Section.

Utilized when the By Feature Display settings option is utilized. The specified
Label Scale is compared to the scale within the D&C Item and the text is adjusted
based on the ratio between these two scales. Note this option is only used if the
text setting in the D&C Manager is set to scale, not fixed.

When the Chain field at the top of the dialog is populated, its beginning and
ending station are displayed in the Station Range group box. The defaults may be
utilized if the entire profile is drawn. However, manually entering stations or
clicking Set Station and graphically identifying a location are supported. In the
case of cross sections, the stations are determined by the pattern lines and the
correct stations are not necessarily displayed.

The Draw button should be selected after all information on the Draws
Ancillary Features dialog has been reviewed and set as desired. It draws
the ancillary features into the active model of the current design file.
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List Box Each ancillary feature to be drawn must be added to the list box. The action icons
on the right side of the dialog accomplishes this. Required information is the
element type, elevation and display settings.

Elemert Type Elevation Display Settings Draw A
Lv: Water_ep,... Tin=sitetin  Symbol = Cincle
x
Add R . .
Element Set Adds the ancillar y information to the list box.

Modify i . . . .
Element Set Modifies the currently selected ancillary item in the list box.

Delete % . oo .
Element Set Deletes the currently selected ancillary item in the list box.
Draw __Dew | . . . . .
Disables/Enables the drawing of selected ancillary item in the list
box.
Intersecting The Intersecting Elements section of the dialog is where the user defines how the
Elements horizontal (offset) and vertical (elevation) parameters for the ancillary feature will
be computed.
Intersecting Elements
[Chain v] [ <Select> - | k5
Cogo Profile: [ «Select> ~ |
i | Vedical Offset: | 0.00
TIM File: 2,
Horizontal A variety of data sources exists to define the horizontal location of the desired
Parameters ancillary feature.

Intersecting Elements

Do Je P
Survey Chai [“.Seled:v ,]

Leved Symbol
Vel Symbolod N ~| Vetical Offset: [0.00
Feature

TTH File: Q@

Chain - COGO chain stored in the GPK file defined at the top of the dialog. The
location of the chain is used to determine the horizontal location of the ancillary
feature.

Intersecting Elements

{ Chain v| [<Select> v 5
Cogo Profile: [ <Select> |
[7] Extract Blevation | TIN ~| Vertical Offset: | 0.00
TIN File: Q
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Vertical
Parameters

FDOT GEOPAK for Roadway Designers - Advanced

Chapter 3

Survey Chain - Survey chain stored in the GPK file defined at the top of the
dialog. The location of the chain is used to determine the horizontal location of the
ancillary feature.

Intersecting Elements

<Mone: E‘ ‘[€

[] Bdract Blevation | TIM | Verical Offset: | 0.00
TIM File: Q,

Level Symbology - Scans the specified design file for any element specified
symbology. If it crosses the profile or cross section cell, the location of the
element is used to determine the horizontal location of the ancillary feature.

Intersecting Elements

DGN File: Q
[7] Bdract Bevation | TIN «| Vertical Offset: | 0.00
TIN File: Q,

The tool defines the symbology to use for locating the ancillary feature.

Feature - Scans the specified design filefor any element matching the specified
D&C feature symbology. If it crosses the profile or cross section cell, the location
of the element is used to determine the horizontal location of the ancillary feature.

Intersecting Elements

{ Feature v &
DGN File: Q,
[] Bxdract Bevation | TIN v | Verical Offset: | 0.00

TIN File: &

A variety of data sources exist to define the vertical location of the desired
ancillary feature. The data source selected for the horizontal parameters, affects
the data sources available for the vertical location.

Cogo Profile - If Chain was selected for the horizontal parameters, the
elevation can be determined from a specified Cogo Profile if it exists.

Intersecting Elements

(Chain ¥| [ <Select> »| If
Cogo Profile: [ <Select> -
[7] Bract Bevation |TIN * | Vertical Offsst: | -2.00
TIN File: @,

If no Cogo Profile exists or if the user wishes to create a different

elevation, you can enable the Extract toggle and select one of the three sources
for the elevation.

Intersecting Elements

[Chain ~| [<Select> -] JE
Cogo Profile: | <Select> -
Bdract Elevation M Wertical Cffset: | -2.00
TIN File: Level Symbolo Q
Feature
Display Settings

Adhoc Attribute

M~ 1 r 1
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Display Settings

Cell

3-16

Survey Chain - If Survey Chain was selected for the horizontal parameters, the
elevation can be determined from the specified Survey Chain. The elevation in
the survey chain can be overridden by enabling the Extract Elevation toggle and
selecting one of three sources for the elevation.

Intersecting Elements

Survey Chain =] | <Monex (=] 5

Bxract Elevationé% Vertical Offset: | -2.00

TIN File: Ll Q
Feature

Display Settings Adhoc Attribute

—— — — _——

HinT  If Level Symbology or Feature is selected to define the horizontal
parameters, the Extract Elevation toggle must be enabled to set the elevation.

Extract Elevation - Enable this toggle and then select on of the following data
sources:

o TIN Elevation will be determined from the tin file at the horizontal
location of the ancillary feature.

Extract Elevation | TIN = | Vertical Offset: | -2.00
TIN File: | site tin a,

o Level Symbology Scans the limits of the profile or cross section
cell and uses any element of the specified symbology. The elevation is
then determined from this element at the horizontal location of the
ancillary feature.

Exract Elevation |Level Symbology =] Vertical Offset: | -2.00
; Display

o Feature Scans the limits of the profile or cross section cell and
uses any element of the specified D&C feature symbology. The elevation
is then determined from this element at the horizontal location of the
ancillary feature.

Search Criteria: sz

Extract Elevation i Feature v || Verical Offset: | -2.00
Feature: e

o Adhoc Attribute Although this is listed as an option, there is no
way to define it so it should not be used.

Vertical Offset This offset applies to the elevation after it is determined from
one of the sources detailed above.

These are three options supported for displaying the ancillary features.

Display Settings

Q[
[T] Apply Vertical Exaggeration

Center Center  «

Scale: | 1.00
Justification:

Cell Name - Cell drawn to represent the ancillary feature.

Symbology - Activating this toggle and specifying the symbology will override the
graphical symbology of the given cell.
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Scale - Scale used for cell placement.

Apply Vertical Exaggeration - Activating this toggle and setting the scale will
distort the cell.

Justification - A variety of standard justifications are supported.

Symbol : :
Justification: |Center Center  ~
R Width: 1.00

[ Height: | Fixed -] 1.00

Symbol - Set the desired symbol from a standard pictorial list.

Symbology - Specifying the symbology will set the graphical symbology of the
symbol.

Justification - A variety of standard justifications are supported.

Width — This is symbol width. If no height is given, then this value is default for
both the height and the width.

Height - Enable the toggle and specify the height of the symbol. Setting a value
different from the width will result in distortion of the symbol.

Text Display Settings

Sompla Angle: | 00000 Sl R

Sample - Double-clicking on the sample G cmoon
graphic will access the Text Symbology . —QA

dialog. This dialog allows the user to set the S’?Tb""’g"
symbology of the text placed as well as any P
desired offsets. Weight:
L= Set Justification
Th: | 0.009
Tw: | 0.009 a Samp}{e
. Ft: 22 48font48 -
Angle - Text rotates by setting the angle. TH/TW Fxed __~
Traverse Offset: | 0.000
Label - Any desired text string to insert and O
use.
[ ok | [ Cancel |
tg_) -

- Clicking this icon will display
several intrinsic variables than can be used in the creation of the label. Brackets {}
must encompass these intrinsic variables (e.g. Station, Offset, Elevation, etc.).
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Exercise 3.1 Drawing Pattern Lines
In this exercise, the user will draw our pattern lines to define the locations of our existing ground cross
sections.
1. Double-click on the self-extracting zip file C:\Chapter3_Exercises.exe and click the Unzip icon at
the prompt. This will extract and setup the files needed for this exercise.
2. Open the design file C:/E/Projects/22807915201/roadway/RDXSRDO1.DGN.

HinT  The active model is already set to Pattrd. In addition, the files DSGNRDO1.dgn and ALGNRDO1.dgn are
already referenced to the model.

Name Model |
it Patird Views [&] Pattrd

T Rexsrd Views % [E Rdxsrd

L1 Rdxsrd_shg Views [E Rdxsrd_shg

L Xashrd Views [&] Xsshrd b

Q- © - [ raaviens  ~] E[1]2]3]4]5]s]7]s|

3. Access Project Manager. The Road Project dialog should appear since we “remembered” the
project and user in a previous exercise.

==
4. From Road Project, click the icon.

5. From the Select Run menu, select Run > New.

Time
01/16/2006 10:54:10

Description
Urtitled

6. Fromthe New Run Name dialog, key-in the Run Name, XSPATT, and Description, and click OK.
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7. Inthe Select Run dialog, select the run XSPATT and then click OK.

Time
01/16/2006 10:54:10
04/28/2010 12:51.32

Description

8. The Draw Pattern dialog opens.

791 | Q, Chain: [BLB17 =] 1§ Profie:

Beginning Ending
Left Offset(+): Left Cffset(<):

Station: | 45+48 57 Station:
Right Offset(+): Right Offset(+):

[Increment =| | 0.00 [] Skew Angle | 0.00

Level Symbology: | _— l Draw Pattem Lines

Hint  The Job and Chain automatically fill by the Working Alignment.

9. Key-in a Beginning Station of 76+00 and an Ending Station of 120+00.
10. Key-in a value of 200 for both Left and Right Offsets.

11. Set the spacing option to Even and key-in 100 for the spacing.

[ 2l Draw Pattern Lines - XSPA L=
Job: [791 | @, Chain: [BL817 »] I% Profile: :::Select:s

Beginning Ending
Left Offset(+): | 200 Left Offset(+):
Station: | 76+00.00 Station:
Right Offset(+): | 200 Right Offset(+):

[Even =) [ 100.00

Level Symbology: |

12. Double-click in the Level Symbology box.

Level Symbology: | ——
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13. GEOPAK Set Feature opens.

14.
Note

15.
16.
17.
18.
19.

20.

On GEOPAK Set Feature, select PatternLines1_dp in the Level list.

The Levels list alphabetically. Type the first letter of the level you are looking for, in this case the letter
‘P’. This will move you to the first level starting with the letter P.

In the Color list, select ByLevel.

In the Style list, select ByLevel.

In the Weight list, select ByLevel.

Click OK. The changes save and GEOPAK Set Feature closes.

On Draw Pattern Lines dialog, click the Draw Pattern Lines icon to draw the pattern lines into the
design file.

[ Draw Pattem Lines ]

Close Draw Pattern Lines. Click Yes when prompted to Save Settings.
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Exercise 3.2 UPDATING Working Alignment
In this exercise, the user will update the Working Alignment with our pattern information.
1. From Road Project, click the Define icon. Working Alignment Definition dialog opens.

2. From Working Alignment Definition dialog, select the category Pattern.

M Working Alignment Definiti
Plan View By Station |

Pattem Horzontal Scale: Wertical Scale:
Shapes

Profile View Begin Station: | 45+48 57
Location End Station: | 130+54.20

Cross Section View
Existing Ground
Proposed Finish Grade Left Cffzet:

DM Right Cffset:

Increment

3. Click By Station and change the option to By Design File.

© ) By Station
By Design FiI(k

4. The dialog changes to display the By Design File options.

A1 Warking Alignment Definit
Plan View By Design File |

Pattem Horzontal Scale: Vertical Scale:
Shapes

Profile View Design File:
Location Lw Names:
Cross Section View

Lw Numbers:

Existing Ground
Proposed Finish Grade Colors:

DTM™ Styles:

Weights:

i

Flacement:

5. For Horizontal Scale, key-in 20.
6. For Vertical Scale, key-in 10.
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7. For Design File, select C:\e\Projects\22807915201\roadway\RDXSRD01.DGN.

&L Working Alignment Definition: BL81

Plan View (By Design Fils |

Pattem Horzontal Scale: | 20 Vertical Scale: | 10

Shapes ;
Profile Wiew “ROXSRDO1.DGN| | Q,

Location [ Lv Names: (i}
Cross Section View
Bxisting Ground

Proposed Finish Grade | Colars:
T .

Styles:

= | | Match |
| Weights:
Types:

Placement:

[ Lv Mumbers:

8. Enable the toggle for Lv Names.

Lv Names: ]

9. Click on the Match icon.

10. In the design file, Data Point on a pattern line, and then Data Point again to accept. The Lv Names
field populates with the name level name PatternLinesl_dp.

iLv Names: | Pattemlinesl_dp | &

11. Right-click on the Placement Symbology box and select By Element.

Placement: | ——  Dialog

By Current
T 8y Element |
By Eleme k

Copy
Paste

12. In the design file, select a pattern line then Data Point again to accept. The Placement Symbology
dialog will populate with the correct pattern symbology.

Placement: | —— Dialog

By Current
e
By Eleme k

Copy
Paste

13. From Working Alignment Definition dialog, click OK to save and close. Working Alignment
Definition dialog closes.
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Exercise 3.3 Drawing Existing Ground Cross Sections
In this exercise, the user will cut existing ground cross sections.
1. Inthe design file RDXSRDO01.dgn, change the Active Model to Rdxsrd.

Name Model |
T Pattrd Views [E] Pattrd

't Ridesrd Views [&] Rawsrd

T Rebeard_shg Vigs [& Reberd_shg

it ¥sshrd Views & ¥sshrd =

Q- © -\ [Eraavens ] B [i[2[3[«[5]e7[e]

2. Onthe Road Project, click the Existing Ground Cross Sections icon.

|
_| Bxisting Ground
Cross Sections

3. Onthe Select Run menu, select Run > New.

Time
11/09/2005 09:29.03

Description
Untitled

4. Key-in the Name XSGROUND and a Description in the New Run Name dialog and click OK.
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5. Select XSGROUND in the Select Run dialog and click OK.

Time
11/09/2005 09:25:03
04/28/2010 13.24:08

Description

6. The Draw Cross Sections dialog opens.

File Edit Update Options

H Chain: [BLE17 v Draw
[] DF Origin
X3 Cells | Sufaces |

Pattem
Design File: | RDXSRDO1.0GN Q
Levels: | Pattemlines1_dp [l o

[E] Colors: Line Line String

E Stes: Match
[ Weights:

Scale
Horizontal: | 20.00000 Horizontal: | 1000.000
Vertical: | 10.00000 Vertical: | 500.0000
Mumber of XS by Column: | 40

Hint  The XS Cells tab of the dialog fills out by the Working Alignment Definition.
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7. On Draw Cross Sections dialog, select the Surfaces tab to access the surface definition portion of the
dialog.

F" Draw Cross Sections - XSG

File Edit Update Options

Job Number: Chain: [BLB17 - Draw
[] DF Origin
Surfaces

Type | Name | Display Settings | Method
TIN  sitetin Lv: Default, Co: 0, Le: 0, ... Trangles

&
X

Details

{(TinFile. =) |stetn Q
Method: | Triangles = Type:

Digplay Settings Fitter Tolerances

By Level Symbology = |7 Horizontal: | 0.3000

Feature: |CSEGL Varance: | 0.1000

Text Settings
[] Blevation

Hint  The information from the Working Alignment Definition has populated the Surfaces Tab with the settings
known up to this point.

8. Under Display Settings, select By Feature.

Display Settings
. b By Level Symbology |[———
By Feature h_-_ v

9. Click the Browse Feature icon = . Select Design & Computation Payitem dialog opens.

10. In Select Design & Computation Payitem dialog, select the Feature CSEGL and click OK.

M Select Design & Computation Payite

File Edit Settings Favorites Help
E‘a id [ oK ” Close ]

& CAFDOT2010Mgeopak 'databases fdot 2010 .ddb
(3 Topoaraphy
73 Structures
3 RW ltems for Roadway Plans
[ Roadway Design
1 Plan Features
1 Profile Features
£ Quantity Features
[ Cross Section Features
[ Cross Section
CSC Cross Section - GEOPAK Cross Section Cell
CSCA Cross Section - Calculation Area for Veid Gua
CSEBL Cross Section - Existing Base Line
CSEGL Cross Section - Existing Ground Line
CSEEGL Cross Section - Bdend Edsting Ground Lir =
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11. On the Draw Cross Sections dialog, the symbology changes to that of the selected feature.

Filter Tolerances

Displayettings
------- Horizortal: | 0.3000
Feature: @ o Variance: | 0.1000
Lv: X5GrdLine_ex

UERdET Co: By Level) 2 g

[T Blevation Le: (By Level) 2
Wt (By Level) 1

Filt=r Tolerances

Dialog ontal: | 0.2000

Feature: |CSEGL 4 ByCurrent Lnce- [p.1000

By Element
Tent Settings

[ Blevation 12 Copy .

Paste

13. Enable the Void symbology toggle.

By Current
By Element

Copy

15. The Void symbology will change to be the same as the Existing Ground symbology.

Lw: XSGrdLine_ex
Co: (By Level) 2
Le: (By Level) 2
Wt: (By Level) 1

16. Change the Type to Line String.

site tin
(Tin File: +]

Method: Type: P Line
Dizplay Settings Fitter Taol:
Horizontal: | 0.3000

Featurs: [CSEGL - d: Variance: | 0.1000

Tent Settings
[] Blevation 1z

Void
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17. Enable the Elevation toggle.

Text Settings

18. Double-click in the Text box.

Text Settings

19. GEOPAK Set Feature dialog opens.

i Default -
Gl
Weight

Text Prefe
FrEness Set Justification

Th: [ 1.000 -
Tw: | 1.000 a ﬂ <
Ft: (23 1fort001 -|

Decimal: E]
Scale TH/TW: =
Angle: | 0.000°

Anchor Paint Shift
Horizontal: | 0.000
Vertical: | 0.000

20. Set the Elevation Text Features to match those in the next figure, and then click OK.

Symbology
Level:
Color:
Weight:

Text Prefe
BrEnCes Set Justification

Th: | 1.000 B
Tw: | 1.000 a [ 2%

R: [T FDOT -]
Decimal:
TH/TW Fixed =
Angle: | 0.000°
Anchor Point Shift
Herizontal: | 0.000
Vertical: | -0.500
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21. GEOPAK Set Feature dialog closes.

22.

Click the Modify Surface icon.

XS Cells | Surfaces

Type | Name Display Settings Method
TIN  sitetin Lv: Default, Co: 0. Le: 0. .. Triangles

23. The Surface settings update in the list box.

24,
25.
26.
217.
28.

3-28

XS Cells | Surfaces

Type | Name Display Settings Method
TIN  stetin CSEGL Triangles

X 0o

On Draw Cross Sections dialog, click the Draw icon to process the existing sections.
Close the Draw Cross Sections dialog. Click Yes when prompted to Save Settings.
From the MicroStation menu, select Edit > Select All.

From the MicroStation menu, select Edit > Lock.

From the MicroStation menu, select File > Save Settings.
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Exercise 3.4 Reviewing Cross Sections

In this exercise, the user reviews our existing ground cross sections using the Cross Section Navigator.

1. Sink the Road Project dialog.

2. From the Road toolbox, click the Cross Section Navigator icon.

s
Py
=

Cross Section Navigator

T
I
{1

Rur*Cross Sections

bl ¥

e
F
e
wn

| =

Mraw Ancillare Features

3. Cross Section Navigator opens.

Cross Section Nevigator 8151 s 0 VNN &
(76+00.00 IR LN - B A

4. Use the navigation icons to browse through the cross sections.

Draw Cross Sections from Surfaces

Draw Cross Section Tabular Data

AA= -—

anllany

5

Cross Section Navigator - BLB17 - Scale 20H: 10V

(76+00.00 v = 44 4 Hmib i B

Mext Section

5. Use the Station List dropdown to access any particular station.

N

u | 76+00.00 > | B==
Stations ——]
76+00.00
77+00.00
78+00.00
79+00.00
80+00.00
81+00.00
82+00.00 [}
83+00.00
84+00.00
85+00.00 b

] »

6. Close Cross Section Navigator.
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7. From the FDOT Menu, select Actions > GEOPAK VBA Utilities > Review Cross Sections in
Animation. The VBA Cross Section Movie dialog opens.

Job: I?Ql 'I
X5 Chain: IELBI? VI

Station: |?6+00.00 'I |

| | M| o

8. Click the Play Forward icon to browse through the sections automatically.

Job: I?‘Ql vl
%S Chain: IELSl? 'I

Station: |?6+00.00 'I El

CRRTRERETE

Play Forward

9. Change the Frame Rate to 8 and then click the Play Reverse icon.

Job: I?Ql vl
%5 Chain: IELBl? "I

Station: I?G+UU.UU "PIE'

|| v | o |

10. Close the VBA Cross Section Movie dialog.
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Exercise 3.5 Exercise 3.5 UPDATING Working Alignment
In this exercise, the user will update the Working Alignment with the cross section information.
1. Access Project Manager.
2. From Road Project, click the Define icon to access the Working Alignment Definition dialog.

3. Select the category Cross Section View.

¥ Working Alignment Definition: BLE1

Plan View
Pattem
Shapes

Profile View Ghigin:
Location . .

Cross Section View Begin Station:
Existing Ground o
Proposed Finish Grade End Station:

DTM

4. Click the File icon and select the design file:
C:\E\Projects\22807915201\roadway\RDXSRDO01.dgn.

5. The Chain, Begin Station and End Station will populate automatically.

Plan View
Pattem
Shapes

Profile View Chain: | BL817
Location

Cross Section View
Existing Ground S
Proposed Finish Grade End Station: | 120:0000R 1

OTM

Begin Station: | 76+00.00 R 1
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6. Select the item Existing Ground.

( # Working Alignment Definition: BLE1

Plan View ) -
Pattem [ Lv Mames:
Shapes [F] Lv Mumbers:

Profile View
Location O

Cross Section View

Colors:
Styles:
Weights:

Proposed Finish Grade
DTM

5 Y o o

]
Existing Ground [
[l

Types:

Placement:

7. Enable the toggles for Lv Names and Types.
Lv Names: ]
(] Lv Numbers: (|
[l Colors: (]
[l Styles: |
] Weights: o
Types: ]
8. Click the Match icon.
9. Place a Data Point on an existing ground line element from one of the cross sections.
10. Place another Data Point to accept. The symbologies are ;
populated. Lv Names: | XSGrdLine_sx |
(] Lv Numbers: o
[l Colors: (]
& Styles: o
] Weights: o
Types: |4 &1

11. Right-click in the Placement symbology box and select By

Element. Placemert: | — | Dialeg

By Current

,_

Elernent

Copy

EM
12. Place a Data Point on an existing ground element from

one of the cross sections.

13. Place another Data Point to accept. The Placement symbology updates.

14. On Working Alignment Definition dialog, click OK. Working Alignment Definition dialog closes.
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Exercise 3.6 Drawing Existing Utilities on Cross Sections

In this exercise, the user will draw existing utilities onto the cross sections using the Draw Ancillary
Features application.

1. Open MicroStation design file C:\E\Projects\22807915201\utils\UTEXRDO1.dgn.
2. Sink the Road Project dialog.

3. From Road tools, click the Draw Ancillary Features icon.

Cross Section Navigator

b
i
i

Iha =

Run Cross Sections

Draw Cross Sections from Surfaces

Draw Cross Section Tabular Data

| =

Draw Ancillary Features . |

b

Cross Section Labeling
Cross Section Reports

Earthworks

TN Y

[E=T L= L= R e =]

+
+

Limits of Construction

Draw Cross Section Cells

Shape Manager

= o

Draw Patterns by 5tation Range

Draw Patterns from Cross Sections

DN N

1=

Cross Section Sheet Composition

=3 Openas ToolBox

4. Draw Ancillary Features dialog opens.

| M Draw Ancillary Features )
File Edit Update Options
Job: | 781 Q Label Scale: | 1.00
Chain: [<Select> -] Station Range

Begin:
View:

Offset: [0.00 End:

Element Type Elevation Display Settings

Intersecting Elements
[Chain =] [<Select=
Cogo Profile: [ <Select> |
[ Extract Bevation |TIN ~| Vertical Offset: | 0.00
TIM File:

Sompla Angle: | 00000 o g -
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5. Select Chain BL817.

File Edit Update Options
Job: | 791 Q Label Scale: [ 1.00
Ehaini [BLB17 = N i =
Begin: | 76+00.00 +i
View: [Cross Section ]
| ofie: [000 End: | 120+00.00 adl

6. Under Intersecting Element, select the Level Symbology.

1
Intersecting Hlements

. b Chain | <Select> v I
Survey Chain [ Calacts - ]
Level fgmbal
o e [ | Vertical Offset: [0.00
Feature
TTH File: )

7. Click the Intersecting Element Symbology icon.

Intersecting Elements

Ulevel Symboiogy i |_—r—~ | [ Diplay

DGN File- Lv Mames Q
BExtract Elevation | TIMN . ferical Offzet: | 0.00

Lv Mumbers:

TIN File: Colors &
Weights:

Display Settings Styles:

Somts Types: b0 b @ A

Label:

8. The Intersecting Element Symbology dialog opens.

Lv Mames:

[] Lv Numbers:
[l Colors:
Styles:

Types:

O

] Weights:
=

| Mat

ch | | Display | | Reset
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9.

10.
11.

12.

13.

14,

15.

16.
17.
18.

Fill out the dialog as shown below:

Lv Names:

Lv Numbers:

Colors:
Styles: | Bylevel
Weights: | BylLevel

Types:

Match | | Disply | | Reset

Close the Intersecting Element Symbology dialog.
Type in or select the design file C:\e\Projects\22807915201\utils\UTEXRDO1.dgn.

Intersecting Blements

{ Level Symbology  ~ | _“F"\l Display

DGN File: | C:he\projects 2807915201 wtils wtexrd01 dagn Q.
[7] Bxract Blevation |TIN | \Verical Offset: | 0.00
TIN File: Q

Enable the toggle for Extract Elevation.

‘Extract Elevation; [ TIN -]

Type in or select the TIN file C:\E\Projects\22807915201\roadway\site.tin.

Intersecting Elements

[Level Symbology | _&_F'\l Display

DGM File: | Ce'projects 22807915207 wtils texrd 01.dgn a,
[#]:Edract Elevation: [TIN *| Vertical Offsst: | 0.00
TIM File: | site tin Q,

Key-in a Vertical Offset of -2.00

Verical Offset: | -2.00

Set Display Settings to Cell.

Display Settings

X, Q m——
Symbal [] Apply Vertical Exaggeration

Text
eeememer—senter Center v

Under Display Settings, key-in the cell name XPIPE.
Key-in 2 for Scale.

Set Justification to Center Top.
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19. Enable the Apply Vertical Exaggeration toggle.

Digplay Settings

XPIPE QO——

Scale: | 2.00 [¥] Apply Vertical Exaggeration'

Justification: | Center Top -

20. Enable the Cell Symbology toggle.

21. Double-click on the Cell Symbology graphic to open the Cell Symbology dialog. Set as shown below
and Click OK.

(Cell Symbology

Symbology
ievel: (Water_ex - |
Color: (I Bylevel - |
Style: [f----- {0) ByLeve = |
Weight: | {0) ByLeve = |

-

22. Click on the Add Element Set icon to add the utility to the list box.

Bement Type | Blevation | Display Seﬂingé Draw | EI
Lv: Water ep,... Tin=stetin  Cell = XPIPE -k.
1]

Add Element Set

23. Set the Display Settings to Text.

Display Settings

© b Cel XPIPE Q, _—

Apply Vertical Exaggerstion

24. Double-click on the Text Symbology box.

Display Settings

500& Angle: | 00000 = @ -

Lv: Default

Co: (By Level) 0
Ft: fontd&

Wt: (By Level) 0

Label:
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25. The Text Symbology dialog opens.

26. Fill out the dialog as shown in the figure and click OK.

27. In the Label box, key-in a
label for the utility (e.g.
Water).

Display Settings

Text - Sadple

| Text Symbology

Symbolo:

Weight: {0) ByLeve ~

Text Prefe
BrEnces Set Justification
Th: | 0.009

Tw: | 0.009 a ng"o Jlre

Ft: (33 4Bfontd3 ]
TH/TW Fixed
Traverse Offset: | 0.000
Radial Offset: | 0.000

oK | | Cancel |

| Text Symbology

Symbelogy
Level: |Textlabel -

Color:
Weight: {0) BylLeve =

Text Pref
Frenees Set Justification
Th: | 1.000

| A Sample
| FDOT -]
TH/TW Fived -
Traverse Offset: | 0.000
Radial Offset: | 0.000

oK | | Cancel |

Angle: | 00000 i

28. Click the Add Element Set

Element Type Elevation Display Settings Draw

icon to add the utility to the

Cell = XPIPE
Text = Water

N Lv: Water_ep.... Tin =sitetin
list box. Lv: Water ep,... Tin =sitetin

Add Element 5

29. Repeat steps 6 through 24 for each of the following utilities, using the specified vertical offset for each.

Note There are a couple of things to remember: First, make sure that when you set the symbology for each
subsequent utility that you clear out the existing symbology in the dialog by using the Reset icon. If you
do not do this then you may end up appending additional symbology instead of replacing what is
already in the dialog. Second, as you add each additional utility do not forget that each utility requires
two entries in the list box: 1 entry to be displayed with a cell and a 2nd entry to be displayed with a text

string.
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30. For Buried Telephone, use a Vertical Offset = -4.00.

A Intersecting Element Sy... =l S|

TeleBur_ep

[} Lv Numbers:
Colars: | ByLevel

Styles: | Bylevel
Weights: | ByLevel

Types:

| Match | | Display | | Reset

31. For Sanitary Sewer, use a Vertical Offset = -6.00.

[ 4 Intersecting Element Sy... (5=in = sjmetom]|

Sanitary_ep
Lv Numbers:
Colors: | BylLewvel
Styles: | Bylevel
Weights: | ByLewel

Types:

O = = =

Match ] [ Display ] [ Reset

32. For Buried Cable TV, use a Vertical Offset = -2.00.

[ 4 Intersecting EFlement Sy... (o=l sl

iy CATVBur_sp
Lv Numbers:
Colors: | Bylevel
Styles: | Bylevel
Weights: | BylLevel

Types:

0 O =

Match | | Display | | Reset

33. For Buried Conduit, use a Vertical Offset = -3.00.

[ 4 Intersecting Element Sy... (<o
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34. For Buried Gas, use a Vertical Offset = -5.00.

Lv Numbers:

Colors:
Styles:
Weights:

Types:

FMMOEEEOTE

Maich | |

35. Without closing Draw Ancillary Features, open the design file:
¢:\E\Projects\22807915201\roadway\RDXSRDO01.dgn.
36. Change the View option to Cross Section.

File Edit Update Options

Job: | 791 Q Label Scale: | 1.00
Chain: [BLE17 -] g Station Range

Begin:
b Profile
Offset: Cross Section_ :
T

Savein: || roadway h G’ .? = ' F—j

MName Date modified Type

L .. eng_data 472872010 5:34 PM File folder
RecentPlaces | o oidbs 4/23/201010:40 AM  File folder
|| fdot2010_e.afd 8/22/20069:51 PM  AFD File

Libraries

A

Computer

File name: BL3TVUTILS AFD)|

Save as type: [‘.afd
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38.
39.

40.

41.
42.
43.
44,
45,

Key-in the File Name BL817UTILS.afd and click OK.

From the completed Draw Ancillary Features dialog, click the Draw icon to process the utilities and
draw them into the cross section file.

Toggle on the Delete Existing Elements and Redraw in the Update Option dialog and click Apply.

{@) Delete Evisting Elements and Redraw!
(7)1 Delete Non-Modffied Blements and Redraw

(7) Draw on Top of Edsting Elements

o

Close Draw Ancillary Features dialog.

Review the cross sections and utilities using Cross Section Navigator.
From the MicroStation menu, select Edit > Select All.

From the MicroStation menu, select Edit > Lock.

Exit MicroStation.
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4 PROPOSED PROFILE & ACTIVE
CHAIN CONTROL

OBJECTIVES

e Visualization of the Profile Through COGO

e Draw the Vertical Alignment to FDOT Standards Using the Draw Profile Tool.
e Update the Working Alignment.

e Overview of Active Chain Control

e  Set Up of Active Chain Control

This chapter discusses creating a vertical alignment (profile). The users will create a proposed profile with
Layout Profile (VPI Based), which opens the Profile Generator. The setup and use of GEOPAK Active
Chain Control enables the user to manage plan, profile, and cross section views simultaneously. It also
allows usage of MicroStation tools to place elements in any view based on the Curvilinear Coordinates
settings. In this chapter, the following topics are covered:

Creation of a vertical alignment (profile) by duplicating a portion of the proposed profile PGL-RT using
Key-ins is covered. This profile will be re-created using the existing ground profile cell as an anchor. This
will be done using Layout Profile (VPI Based) also known as Profile Generator.

The attachment of the correct K Value file (kvl) is detailed. This profile, as did the original, will not have
any vertical curves because the back and ahead grades for each VPI is less than the maximum required
algebraic difference for grade at the specified design speed.

Creation of a vertical alignment (profile) using the Profile Generator’s Dynamic option creating grades
and VPIs by dynamic graphical manipulation. Creation of the profile starts at the first point of the
previously created existing ground line profile. The VPIs place dynamically and the grades graphically
manipulated so that vertical curves based on design speed and K Values are required. The user manipulates
vertical curves for lengths that are appropriate for placement in a plan set and corrected for any overlap,
using Profile Generator tools. Preferences will be set based on desired rounding of grades and lengths.
Preference settings primarily affect the use of the Dynamic option.
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PROFILE GENERATOR

4-2

The Profile Generator is a tool used to graphically create, manipulate and store proposed profiles or modify
existing profiles. Profile generates and modifies under the control of an interactive dialog box. The user
can choose to key-in stations and elevations and/or use dynamic graphical manipulation to insert or modify
V/PIs with the click of a mouse.

FDOT provides K-value tables for establishing the stopping sight distance for crest and sag curves. Once
the user enters design speed, the profile generator reads the K-value table and draws a vertical curve at the
maximum K-value settings applicable to the speed selected. The user modifies vertical curve length
manually by entering a length to round to an even number.

ACCESSING PROFILE GENERATOR

Vertical
. i i Aignment [
From the Road Project dialog, click the icon

<OR>
From MicroStation, select Applications > ROAD >Geometry > Layout Profiles (VPI Based)
<OR>

From the Road tool box, click the Vertical Alignment icon.

COGO
Graphical COGO

Horizontal Alignment Generator

RS LI L Ll

Design Multicenter Curve

Store Graphics
Auto Store Graphics

I~ & |

Subdivide Wizard

VPI Based Vertjcal Alignment Design Tools

1o e

lag”
Compenent Based Vertical Alignment Design Tools

=

Legal Description Editor

=3 Open as ToolBox
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PROPOSED PROFILE & ACTIVE CHAIN CONTROL - Profile Generator Chapter 4

SETTINGS DIALOG

The purpose of the Settings dialog is to identify the area in the design file where you will be working.
Unlike an alignment that has coordinates and a specific location in a design file, a profile has no specific
location and can be placed anywhere in the design file. This dialog gives the software the necessary
information to identify the profile location.

Accessing Profile Generator (using any of the options mentioned above), opens a Settings dialog.

Job

Operator Code

PGL Chain
Location and Scales
Horizontal

Scale

Vertical
Scale
Reference
Station

Reference
Elevation

X

Job: | 791 Q
Operator Code: | jd

PGL Chain: |BLE17 -

Location and Scales
Horizontal Scale: | 50.000000

Vertical Scale: | 5.000000
Reference Station: | 49+4857 R 1
Reference Hevation: | 0.000000

X | 502906.71233
Y. | 646313.27132

Profile Cel
[Qlaw[lellat}(‘(] [ Identify Cell ]

[ oK | | Cancel |

This specifies the COGO database (.gpk) to be used to store or access a given profile
name.

A two-character designation that identifies the operator/user (typically this would be
the user’s initials). When any input or output files are stored this user designation is
added to the name of the file.

This specifies the alignment name that is associated with the profile.

This specifies the Horizontal Scale of the plotted profile.

This specifies the Vertical Scale of the plotted profile.

This is the Beginning Station of the plotted profile, but not necessarily the beginning
station of the profile. This reference station is used in conjunction with the reference
elevation as a reference point when working with the profile.

A given elevation that is combined with the reference station to be used by the
software as a reference point when working with the profile.

The X coordinate of the Reference Station/Reference Elevation location. This
coordinate can either be keyed-in or set by the DP icon.
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DP icon
Profile Cell
Draw Cell
at X)Y
Identify Cell
OK
Cancel

The Y coordinate of the Reference Station/Reference Elevation location. This
coordinate can either be keyed-in or set by the DP icon.

This icon can be used to set the X and Y coordinates of the reference point.

Plots a profile cell at the location given by the X and Y coordinates using the
information in the Settings Dialog. This tags the profile cell with all of the above
information for easy access by other dialogs in the future.

This allows the user to select a previously plotted Profile Cell. All of the information
is then Clicked up from this Profile Cell and used to populate the Settings dialog.

Accepts and closes the Settings dialog, which then opens the Profile Generator
dialog.

This closes the Settings dialog without accessing Profile Generator.

PROFILE GENERATOR MENUS

Selecting the OK icon on the Settings dialog opens the Profile Generator dialog. The Profile Generator
has two menus detailed below: File and Tools.

. Profile Generator (K Value Table: FDOT_Monlnterstate. kovi] E@E

File Tools

4-4

Elevation:

[ Insert | [ Delete 1 Inzert =» |
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PROFILE GENERATOR FILE MENU

Preferences Preferences permits the specification of rounding parameters. On Preferences,
elevations, vertical curve lengths and VPI to VPI distances round to two decimal places,
while grades round to one ten thousandth of a percent. The following figure shows the
preferences that are acceptable to FDOT.

Length Increment: | .

Grade Increment: | .0001
[Maintain Curve K Value -]
[7] Hold Vertical Curve

[7] Window Center Cumrent VP

[gK][t:ancel]

Elevation Increment, Length Increment, and Grade Increment - Defined in Preferences and affect
dynamic operations while designing profiles.

Curves

Elevation Increment: | .01
Length Increment. | .01
Grade Increment: | 0001
¥ Maintain Curve K Value

[] Window Center Cumrent WP

[ ok | [ Cancsl |

Maintain Curve K Value - fixes the K value so that length is allowed to change based
upon the fixed k value.

Maintain Curve Length - fixes the length value and allows the k value to be adjusted

Hold Vertical Curve - Check box works with Maintain Curve K Value and Maintain Curve Length
to lock Vertical Curve information during VVPI modifications. If not selected, the vertical
curve is allowed to respond to changes in the forward and back grades, length, and speed.

Window Center Current VPI - Check box keeps the active VPI centered in the window during VPI
modifications.

Profile Cell Settings This opens the Settings dialog previously discussed.

K Value Table  Establish this once and rarely changed. K Values for Stopping Sight Distance
defines the stopping sight distance K-values for crest and sag conditions at various user
specified design speeds. FDOT provides a K Value table located in the
FDOT2008\GEOPAK\bin folder. There are two files to choose from based on your
project:

EDOT_Nonlnterstate.kvl - for freeway (non-interstate) roadways

EDOT _Interstates.kvl - for interstate roadways
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For definitions of the following terms, refer to the Glossary of Terms in the PPM
Volume I chapter 2.

AL K Walues (K Valus: FDOT_MonInterstate. kv

File

Speed |Sag Minimum |Sag Mepdmum |Crest Minimum |D‘est Mendrmum | -
15 10.0 10.0 50 1
17.0 10,0

260 15.0

370 30

45.0 47.0

640 F0.0

79.0 58.0

56.0 1360

115.0 185.0

1360 2450

181.0

(g

BEBEERS

Load Profile Loads previously stored profile selected from profiles that are located inside the .gpk
file.

J

Profile

<5elect =
EXGROUND

Save Profile Stores a new profile or updates a previously stored profile under the same name in the
.gpk file. Redefine must be ON-+ in COGO to update profiles.

Save Profile As  Stores the profile under a different name.

Clear Profile Erases the information that currently displays in the Profile Generator along with the
temporary graphics that are displayed in the MicroStation file.

Draw Profile Changes the temporary graphics displaying the profile into permanent graphics using
the active level symbology. Typically, the user utilizes Profile Generator to display
the profile with temporary graphics depicting your current level symbology. The
closing of Profile Generator erases the temporary graphics.

Exit Closes Profile Generator.
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PROFILE GENERATOR TOOLS MENU
The Tools menu has the following commands.

Issue Data Point Enables the user to type in stations and elevations and issue a MicroStation Data Point
that can be part of a place line, place cell or any other generic MicroStation operation.

For example, a cell representing the low member or bridge beam could be placed with
this tool.

Elevation: | 0.000000
[ lzsue Datapoint

Critical Points  Vertical curves define in terms of one or two critical points. As can be ascertained from
Critical Points in the following figure, the user may define the station and elevations for
the critical points either by key-in or by placing a Data Point in the MicroStation file. If
mathematically solvable, the vertical curve is drawn and the speed and K-value options
adjust to the appropriate design speed.

180 Fit Critical Point:

D'i_t_ical F‘:_:_irlt 1

Blevation: | 0.000000

Critical Point 2
Station:

Bevation: | 0.000000

[ Fit Poirt 1 ] [ Fit Both Poirts ]

Best Fit There are three options for Best Fit: File | Tools
Line, Parabola and Profile. Issue Datapoint

Critical Points

Parabela

Profile

Line  This option fits a line between the candidate elements. The resultant line data is
displayed in the dialog and the line is drawn onto the profile cell.

s )

[7] Use Fence

Line Data:
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4-8

Profile

ParabolaThis option fits a vertical curve between the candidate elements. The resultant
curve data displays in the dialog and the curve is drawn onto the profile cell.

b  [7] Use Fence

Parabela Data:

Identify Element

The fields below apply to both the line and parabola options:

Display Only - Elements display only and not drawn into the MicroStation file when this
toggle is on.

Use Fence - The best fit line is drawn using only the elements within the fence when this
toggle is on.

Line/Parabola Data - The line data displays here.
Identify Element - This allows the user to identify elements used dynamically.

This option fits a profile comprised of tangent lines and vertical curves between the
candidate elements based on the constraints in the Design Parameters. As there is no
symbology option, the active symbology is used. Use Fence and Identify Element
operate as described above.

N e
Ol

Design Pammete:g
Upper Envelope Distance: | 0.0000

Lower Envelope Distance: | 0.0000

Optimum Crest Curve K Value: | 100.0000
Optimum Sag Curve K Value: | 100.0000
Minimum Vertical Curve Length: | 1000000

Idertify Blemert
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CALCULATING THE VERTICAL CURVE LENGTH

The formula for calculating the Vertical curve length is L=KA where
L= Minimum Length
K= Constant based on design speed (look at the tables VVolume | Chapter 2 in PPM)
A= Algebraic Difference in Grades (percent)

For this example, our road is an Arterial, the design speed is 60mph and we are designing a sag curve.

K =136 based on table in PPM Volume | Chapter 2.

Design Speed 60mph K=136

(-) 2.200%

(+) 1.200%

Back grade into sag curve is (-) 2.200% and grade ahead is (+) 1.200%
The Algebraic Difference is 2.200 + 1.200 = 3.400 so A = 3.4
Back to the formula:
L=KA so L=136 x 3.4 or L = 462.4
L = 462.4 is the minimum vertical curve length.

The following figure shows the same results as above, except that the Profile Generator does the
calculations. The Back Grade, Forward Grade and selected Design Speed were entered, and the Length and
K value were calculated using the default.kvl table.

(ot s Gt e ===

File Tools

VP11 VP12
Station: | 54+80.00 Station: | £3+52.62 Station:
Elevation: | 83.36 Bevation: | 64.16 Elevation:

Back Grade: | -2.2003 : | Fivd Grace 'L]
[ <2 Insert ] [ Chynamic ] ’ Dielete ] [ Insert == ] T .

Length: | 87262

metrical Vertical Cupge |

& L: | 462.35
Station: | 61+21.45 LP Station: | 64+20.69 K: | 136.0008 Station: | 65+83.80

Blevation: | £9.25 LP Bevation: | 65.96 550 TNA Blevation: | £6.93

() 1
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The following figure shows an example of a Crest vertical curve calculated by GEOPAK using the .kvl
tables. Refer to the charts in the PPM to find that the calculations for Length and K Value meet the same
design criteria as FDOT.

{(+)1.642% {-)0.734%

————

Design Speed 60mph K=245

[ M Profile Generator (K Value: FDOT Nonlnterstate.kv

File Tools

VP12

Station: Station: | 53+69.18 Station:

Elevation: L Blevation: | 76.24 Elevation:

Back Grade: | : — | Furd Grmdle
Length: [((nseﬂ] [D)TIEII'HIC] [_e‘te] [nsert>:>]

Length:

[Symmetrical Verttical Curve |

Speed: L [33175

Station: | 52+03.31 HP Station: | 54+26.74 K: | 136.0008 Station: | 55+35.056
Elevation: | 73.51 HP Blevation: | 75.35 S50: | 608.21 Blevation: | 74.92

(o) 1

ENTERING VPIS

A vertical alignment can be stored in two ways: either manually input the stations and elevations or
dynamically choose them.

File Tools

Station:

Elevation:

<< Insert Delete Insert ==

Station This is the Station of a VVPI. The icon on the right of box locks in the station.

Elevation This is the Elevation for the previously entered Station. The icon on right of box locks
in the elevation.

Station:

Elevation: Inc
Lock

<< Insert Delete Insert ==
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Parameter Options:

Off This allows full, unencumbered dynamics. GEOPAK attempts to round the associated
parameter to the increment set in Preferences, but there is no guarantee.

Inc Ensures that the designated profile parameter rounds in accordance with the increment
defined in Preferences.

Lock  Forces all dynamic operations to maintain the designated profile parameter.

Profile Generator provides Profile Parameter Option icons for the Back Grade, the
Current VPI Station, the Current VVPI Elevation and the Forward Grade. There is no
option icon for grade lengths because the current VVPI station dictates grade lengths. See
the following figure.

# Profile Generator (K Value Table: FDOT_Monlnterstate.|

File Tools

VPI1
Station: | 52+86.07 ; ! Station:
Blevation: | 10.40 Blevation: | 9. Elevation:

Back Grade: | 0.4433 ‘ — = ] = Fwd Grade:

Length: | 203.01 Length:

Symmetrical Vertical Curve
Speed: L [1807
Station: | 54+80.05 LP Station: | 54+50.51 K: | 23.5899 Station: | 54+98.12
Elevation: | 9.54 LP Blevation: | 9.52 S5D: | NA Elevation: | 9.53

Of the four Profile Parameter Option icons circled in the preceding figure, the
following combinations are the only ones allowed:

One can be Locked with the other three Off.

One can be Locked, one can be set to Inc (increment) & the other two Off.
Two can be set to Inc and the other two Off.

Dynamic This allows the user to click on the profile, which populates the Station and Elevation
boxes. When these ground rules are not satisfied, setting one Profile Parameter Option
icon automatically and appropriately adjusts any conflicting Profile Parameter Option
icon.

For example, if the Station box is Locked and the user attempts to lock the Elevation
box, the option icon for the Station box is unlocked and returned to the OFF setting.

ACTIVE CHAIN CONTROL

Active Chain Control enables the user to manage plan, profile and cross section views simultaneously. It
also allows usage of MicroStation tools to place elements in any view based on the curvilinear coordinate
settings. Active Chain Control requires that the files representing the various views be referenced (i.e.,
plan, cross section and profile) before utilizing the tool.
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ACCESSING ACTIVE CHAIN CONTROL
From MicroStation, select Applications > GEOPAK Road > Active Chain Control

__Or__
Road  [&]
From the Road toolbox, click the Active Chain Control :
icon @ 1 Project Manager
' € /S| 2 Active Chain Control 1
1] 1
‘ 3 Application Attnbute Viewer
[ 4% - pp
< 4 3PC AdHoc Attribute M
bﬁf’@ 4 oc Attribute Manager
=J Open as ToolBox

| e
|

Job: m|f_}13in: [< Mone = v] id | \<+|h|'* I-B?'ﬁ'\l kﬁl@?‘fl&f‘fbﬁ'ﬁhﬁfl@?‘fl‘a}f

Job Defines the GPK file to be used.

Chain Defines the chain that is associated with the component views to be used with Active
Chain Control.

=

Chain: < None >
Chain Name |
< None »

BLB17

PGL-LT I:E
PGL-RT

id Used to graphically select the chain.

Curvilinear Coordinates Opens Curvilinear Coordinates dialog, which enables the user to
enter precise curvilinear coordinates relative to the active chain.

" Active Chain Control

Job: ‘ Chain: < None >

) id | Picflmam [T

Curvilinear Coordinates

1S [90+26.10
Bd.: |0.0000

[F]0: [1081.8188
[z |0.0000

[] Permanent Lock

S This is the Station along the active chain. If the lock is on, the pointer follows a
perpendicular line to the chain in plan views, and a vertical line in profile views.

Ext. This is the Extension to the station along the active chain. A negative value means that
the extension is before the beginning of the chain. A positive value means that the
extension is after the end of the chain.

O Offset from the active chain. If the lock is on, the pointer follows a parallel line to the
chain in plan views.

4-12 ©2011 FDOT FDOT GEOPAK for Roadway Designers - Advanced



PROPOSED PROFILE & ACTIVE CHAIN CONTROL - Active Chain Control Chapter 4

z Use this box to enter elevation. If the lock is on, the pointer follows a horizontal line in
Profile views.

DS Delta station from the previous Data Point or tentative point. If the lock is on, the pointer
follows a perpendicular to the chain in plan views, and a vertical line in Profile views.

DO Delta offset from the previous Data Point or tentative point. If the lock is on, the pointer
follows a parallel to the chain in plan views.

Dz Use this box to enter delta elevation from the previous Data Point or tentative point. If
the lock is on, the pointer follows a horizontal line in Profile views.

Permanent Lock When selected, coordinate locks remain active, even after a Data Point
is clicked.

Apply  Click to send a Data Point to the input queue. Entering a Data Point by a click in a view
has the same effect.

Tip Use the check box(es) at the left of one or more boxes to lock the value of the
associated box(es).

Profile Cell Status icon Displays the status of the profile component view. If the Profile Cell
Status icon is dimmed, a profile cell is not present in the active or reference files. If
Profile Cell Status is colored, then there is a profile cell present.

Active Chain Contral El
Job: [781 ]| Chain: [BLB1Z -Jid ‘{'W PENPENPENPENPENPRNPENEEN
F':nfile Cell Status

If you right-click the Profile Cell Status icon, a menu appears with the commands
Place Profile Cell and Profile Cell Control. See Chapter 2 for descriptions of these
commands.

e e B
dob: (791 ||Chain: [BL817 +]id Y’Q'_IaceﬁlrofiI;Cel-ll EENPENPRNPEN

ofile Cell Contral

Cross Section Cell Status Displays the status of the cross section component view. If dimming
Cross Section Cell Status, no Cross Section cell is present in the active or reference
files. If Cross Section Cell Status is colored, a cross section cell is present.

Active Chain Control (=]

Job: [781 v |Chain: [BLB1Z ~)id “{E ﬂﬁ@@@@ﬂﬂ

i ss Section Cell Status

Fit View These icons correspond to the MicroStation view windows. Each icon can be defined
to: Plan, Profile, or Cross Section.

(=]
FT—
ENESENRNVENENFGE] 2

Cross Section

If you right-click a Fit View icon, a menu appears with a selection of component views
controlled by that icon.
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Exercise 4.1 Storing the Vertical Alignment with Key-Ins

In this exercise, the user will design your proposed profile based on information in a provided table.

1.

5.

6.

4-14

Double-click on the self-extracting zip file C:\Chapter4_Exercises.exe and click the Unzip icon at the
prompt. This will extract and setup the files needed for this exercise.

Open the design file C:\e\Projects\22807915201\roadway\DSPFRDO01.dgn.

Wertical
Mignment

Access Project Manager. From Road Project, click the icon.

Settings dialog opens. The information in the dialog
automatically fills based on the Working Alignment

. . Job: | 751
definition.

Operator Code: | jd

PGL Chain: |BL817 hd

Location and Scales
Horizontal Scale: | 50.000000

Vertical Scale: | 5.000000

Reference Station: | 43+48.57 R 1

Reference Elevation: | 0.000000

X | 902906.71235

Y: | 64631527132
Profile Cell

[ Drawcalatxy | i

[——

From Settings, click the OK icon. Profile Generator dialog opens.

Profile Generator (K Value Table: FDOT_Nenlnterstate.kvl)

File Tools

Elevation:

ez Insert ] [ Delete 1 [ Insert >> |

From the Profile Generator menu, select File > K Value Table.

File | Tools
Preferences...

Profile Cell Settings...

K Value Table... E

Load Profile...

Save Profile

Save Profile As..,

Clear Profile

Draw Profile

Exit
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7. K Values opens.

Sag Minimum | Sag Maximum | Crest Minimum | Crest Madmum | =
10.0 10.0 5.0 5.0 J
17.0 17.0 10.0 10.0

260 260 19.0 15.0

370 370 31.0 3.0

490 490 47.0 470

640 640 70.0 70.0

750 750 58.0 98.0

96.0 96.0 136.0 136.0

115.0 115.0 185.0 185.0

136.0 136.0 245.0 2450

1810 401.0 401.0

) |

20
25
30
35
40
45
50
55
60

~
=

Note These values match the PPM chart in Volume I, Chapter 2, for a Sag or Crest curve.

8. Confirm that the K Values are the FDOTNonInterstate.kvl, and then click OK. K Values closes and
the table attaches to Profile Generator.

9. In Profile Generator dialog, key-in 54+80 for the Station and click the Enter key.
10. In Profile Generator dialog, key-in 10.63 for the Elevation and click the Enter key.

VPl

Station: | 54+80
Blevation: | 10.63 :

[¢< Insert] [D:mamic] Delete

11. Click the Insert>> (insert after) icon.

VPI 1
Station: | 54+80
Bevation: | 10.63 Loct -
[ << Insert ] [ Chyniamic ] ( Delete ] Inseg ==

12. The dialog changes to allow the entrance of another VPI.

M Profile Generator (K Va

File Tools

Station: Station:
Elevation: . Elevation:

Back Grade:
Length:

[ << Insert ] [ Dynamic ] [ Delete ] [ Insert == ]

=Rk
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4-16

13. Using the information in the following table, enter VPI 2 through VPI 6.

HiNT  This table represents only a portion of the profile PGL-RT that is used in the actual project. It does not
cover the entire length of the project because of time limitations.

Table of VPI Numbers

VPI Number Station Elevation
2 62+50.00 8.23
3 73+26.00 6.07
4 74+71.58 6.36
5 75+65.00 6.12
6 78+50.00 6.75

14. Click the Prev icon or the scroll bar along the bottom of the dialog to center VVPI 2 in the dialog.

I L Profile Generator (K Value Table: FDOT_Monlnterstate.

File Tools

VPI1 VPI2 VPI3

Station: | 54+80.00 Station: | 62+50.00 Station: | 73+26.00
Elevation: | 10.63 Blevation: | 8.23 Elevation: | 6.00

Back Grade: | -0.3117 [<<|nsen] [Dmmicl [ — ] [lnsen »] Fwd Grade: | -0.2072

Length: | 770.00

Length: | 1076.00

Symmetrical Vertical Curve  »
Speed: L:
Station: LP Station: | NA K: | 313.0000 Station
Elevation: LP Blevation: | NA S5D: Blevation

Rk Es

15. For VPI 2, select a Speed of 45. Note that the K value changes, that an L value for Length of Vertical
Curve is calculated and the three stations and elevations are calculated.

[ Symmetrical Vertical Curve |
Speed; L: [8.25
Station: | 625413 K: | 79.0000

16. Repeat the previous step for VPI 3 through VPI 5.

17. In Profile Generator, select File > Clear Profile. Profile || Ele | Tools
Generator re-initializes to its original state. Preferences...
Profile Cell Settings...

K Walue Table...

Load Profile...
Save Profile

Save Profile As...

| Clear Profile |

Note Selecting File > Clear Profile will not delete a stored profile from the GPK —
file. It only clears the current VPI information from Profile Generator to Lo s
allow creation of another profile or allow a saved profile to be loaded. Exit

©2011 FDOT FDOT GEOPAK for Roadway Designers - Advanced



PROPOSED PROFILE & ACTIVE CHAIN CONTROL - Active Chain Control Chapter 4

Exercise 4.2 Storing the Vertical Alignment Dynamically

In this exercise, the user will create a profile with limited key-ins using dynamic graphic manipulation to
place VPIs and set grade lengths and percent of grade. The user will create Vertical Curves based on K
Values, Design Speed, Stopping Sight Distance and Algebraic Difference in grades.

Note In this exercise, the student will be placing VPIs graphically. As such, each student's profile will be
different and will not exactly match the instructors profile or the examples that follow.

1. From the Profile Generator menu, select File > Preferences.

File | Tools
Preferences... [
Profile Cell Settings...

K Value Table...

Load Profile...
Save Profile

Save Profile As...

Clear Profile

Draw Profile

Exit

2. Preferences dialog opens.

H
Length Increment: | .
Grade Increment: | 0001
[ Maintain Curve K Value -]
[ Hold Vertical Curve
[ Window Center Current VPI

[QK][Cancel]

3. From Preferences, enable the toggle for Window Center Current VVPI. Note the default Elevation
Increment, Length Increment and Grade Increment settings. Click OK to close Preferences.

Bevation Increment: | .07
Length Increment: | .01
Grade Increment: | 0001
[Maintain Curve K Valus -
[ Hold Vertical Curve
‘Window Center Cumrent VP

[ ok | [ Cancsl

4. Zoom into the beginning of the existing ground profile.
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. . Dynamic | . . . .
From Profile Generator, click the icon. Profile Generator is now in dynamic mode
and the cursor has changed to a circle with cross hairs.

Move the cursor around within the profile cell and note that as the cursor moves, the Station and
Elevation values change dynamically.

Snap to the beginning of the existing profile to establish the first VVPI of the proposed profile.

Data Point a second time in the design file to accept. The information for VPI 1 populates and
dynamic control releases.

VP 1
Station: | 52+88.51
Blevation: | 10.49

(et (Bome]) [ oo | [iomn]

- . Insert == | .
9. From Profile Generator, click the icon.

10. Click the Dynamic icon, placing the cursor back in dynamic mode for the next VVP1 selection.

Note

While in Dynamic mode, the use of any MicroStation View commands such as Zoom In, Zoom Out
or Fit View will release Dynamic mode. After using any of these commands, the user must click
Dynamic again to return to the Dynamic mode.

11. Place another VVPI by Data Point several hundred feet from the previous VPI.

[ 8( Profile Generator (K Value Table: FDOT_MonInterstate.k = |

File Tools

VPl 1 VPI2
Station: | 52+88.51 Station: | 60+21 63
Blevation: | 10.45 Blevation: | 13.77

Back Grade: | 0.4482
Length: | 733.12

[ << Insert ] lDy_namlc] [ Delete ] [ Insert >>]

Rk

12. Repeat Steps 6-8 to continue establishing VVPIs to the end of the existing ground profile.

4-18
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Chapter 4

13. Use the Prev and Next icons to center different VPIs in the dialog. Note that MicroStation centers the
graphical VPI in the view. This is the results of setting Preferences to Window Center Current VPI.

Rk

14. Center the VPI 2 in the dialog.

File Tools

(=M=

ML Profile Generator (K Value Table: FDOT_Nonintel

Station:
Elevation:
Back Grade:
Length:

Station:

Blevation:

Previous | 14

LP Station:
LP Blevation:

[

VP12
63+27 67
783

Station:

Blevation:

[ << Insert ] [ Cyniamic ] [ Delete ] [ Insert = ]

Symmetrical Vertical Curve =
Speed: L:
NA K: | 313.0000
NA 550:

Station:
Elevation:
Fwd Grade:
Length:

Station:

Blevation:

15. Select Symmetrical Vertical Curve.

File Tools

4L Profile Generator (K Value Table: FDOT_Nonlnte

Station:
Elewation:
Back Grade:
Length:

Station:

Elevation:

Previous | 1|4

LP Station:
LP Blevation:

(lliee]

[ << Insert ] [ [ynamic ] [ Delete ] [ Insert >>]

metrical Vertical Curve =
Speed: (65 ¥ .

NA K: | 313.0000
NA 550:

Station:

Elevation: | 7.89

16. Select 45 from the Speed pull down.

File Tools

Station:
Elevation:
Fwd Grade:
Length:

Station:

Elevation:

Station:
Elevation:
Back Grade:

Length:

Station:

Blevation:

ERK

FDOT GEOPAK for Roadway Designers - Advanced

LP Station: 70
LP Elevation:

(=]

WPl 2
1 | 63+27.67
789

E?[ Dynamic ] [ Delete ] [Insert >>]

60 pymmetrical Vertical Curve v
b 65 L:

K: | 313.0000
S5D:

40 pn:

NA

©2011 FDOT

Station:
Elevation:
Fwd Grade:
Length:

Station:

Blevation:
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17. Observe the L:, K:, and SSD: calculations based on Speed of 45.

[0 Profile Generator (K Value Table: FDOT_Nonlnterstatedev [ E—r———)

File Tools

VP12
Station: Station: | 63+27.67 Station:
Blevation: ! Blevation: | 7.8 Blevation:
Back Grade: | 0. Fwd Grade:

Lengih: [ <« Insert ] [ Dymamic ] [ Delete ] [ Insert == ] Lengih:

Symmetrical Verical Curve v

L | 6.84
Station: | 63+24.25 LP Station: K: | 79.0000 Station: | 63+31.09
Elevation: | 7.90 LP Bevation: | 7.89 S55D: | NA Blevation: | 7.89

Erl—

Note Even though a short vertical curve is calculated for each VPI, according to the PPM Volume 1, Chapter
2, Table: Maximum Change in Grade Without Vertical Curves, for a Design Speed of 45 mph, there can
be a maximum change in grade in percent of 0.70 before a vertical curve is necessary. The original
profile PGL-RT for the project that went to construction did not use vertical curves because the change
in grade at all VPIs was less than 0.70%.

18. For each VPI, set the speed to 45. Observe the Vertical Curve lengths. For the short Vertical Curves,
check the algebraic difference in grade (see note above) to verify if a Vertical Curve is necessary. If no

Vertical Curve is necessary set L: to 0.

[ Symmetrical Vertical Curve -]

Speed: i 0.0g
LP Station: | 74+94.78 K: | D.000D0
LP Blevation: | 5.59 S55D: | NA

19. Find a VPI that requires a Vertical Curve. Round up the Vertical Curve Length to an even length, as
shown below.

[ 8l Profile Generator (K Value Table: FDOT Nonlnterstatekv N

File Tools

VP13 VPl 4
Station: | 74+94 78 Station: | 75+63.08
Blevation: | 599 Elevation: | 7.29
Back Grads: | 2.7852

’ <« Ingert ] ’ Cymamic ] [ Delete ] [ Insert = ]

Length: | 68.30 ;

Symmetrical Verical Curve  ~
Tanq a1

Out of Rng: | 72.33 L | 281.26
Station: | 74+22.45 HP Station: | 76+95.40 K: | 58.0000 Station: | 77+03.71

Blevation: | 3.97 HP Blevation: | 7.77 55D: [516.59 Blevation: | 7.77

Rk E=

Note When rounding the Vertical Curve length always round up, not down. Rounding down will lower the
design speed.
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20. Select File > Save Profile As. Save Profile As opens.

File | Tools
Preferences...

Profile Cell Settings...

K Value Table...

Load Profile...
Save Profile
Save Profile As...

Clear Profile Input File: | 7970jd inp
Draw Profile

ok |

Exit L

21. From Save Profile As, key-in CLASS as the Profile name and key-in class791.inp as the Input
File name for a COGO input file. Click the OK icon to close the dialog and save the profile.

Profile: | CLASS [=]
Input File: | {7570jd.inp Q

J

22. Depending on the state of the profile, one of two different messages displays at this point. If the profile
has no overlapping or out-of-range vertical curves, then it will be stored into the Coordinate Geometry
database and the following message displays.

Profile CLASS stored.

&

However, if the profile does have overlapping or out-of-range vertical curves, then it will NOT be
stored into the Coordinate Geometry database and the following message displays.

Can not store profile CLASS,

Check for overlapping or out of range vertical curves,
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23. These overlapping or out of range vertical curve problems will be denoted on the dialog.

24.
25.
26.
217.

4-22

| il Profile Generator (Active Profile: CLASS, K Value Table: FDOT_Nonlnterstate.

File Tools

VPl 4 VPl 5
Station: | 91+94.44 Station: | 91+55.54 Station:

Blevation: | 6.51 Blevation: | 8.06 Hlevation:
Back Grade: | 4.0011 Fwd Grade:
Length: | 38.50 Length:

[ << Insert ] [ Chynamic ] [ Delete ] [ Insert =» ]

| Symmetrical Vertical Curve =
Outof Rng: | 30235 || L: [528.10
Station: | 88+91.49 LP Station: | 94+19.59 K: | 136.0000 Station: | 94+19.59
Blevation: | 18.63 LF Bewvation: | 7.75 S55D: | NA Bevation: | 7.75

If any problems are noted, correct the problems by modifying the appropriate VPI and save again.
Close the Profile Generator.

Answer No when prompted to Save the Profile.

Answer Yes when prompted to Save Vertical Alignment Settings.
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Exercise 4.3 Displaying the Vertical Alignment in COGO

In this exercise, the user will display the proposed profile geometry in COGO and review the data.

Coordinate
_
1. From Road Project, click the

icon.

M Coordinate Geometry Job: 791 Operator.

File Edit Element View Tools

R_%kﬁAﬁ@W&ﬁgg#ﬂ@J%%%
han i)

J7) 7] Redefine [Disable Visualation )| OFF (Feature) [~ Chain Utility|8.1234 ) (§°99.12" )

[«] (2]

[=]

2. Select Tools > Navigator --or-- click the Navigator icon
dialog.

on the Coordinate Geometry

Tools |

| Navigator [~
g
Inverse

Locate »
Intersect

Best Fit

Translation and Rotation
Map Check

Roadway Intersections

Cul-de-sacs

Redraw Visualized Elements
Clear Visualized Elements (Temporary)
Clear Visualized Elements (All)

3. Inthe Navigator dialog, set the Element to Profile.

Select Tools

X Fid & B9

Man Featurs

1 B17BASE )

2 si7BasE P

3 gi7gase  Chan

100 PGLLT Survey Chain
101 PGLLT Parcel

103 PGLLT %
104 PGLLT

105 PGLLT

4 (L
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4. Select the profile CLASS from the list of profile names.

Select  Tools

X FJid& B
Hlemert | (Profle =]

5. Click the Print/Describe icon.

6. The profile information appears in the display window of the Coordinate Geometry dialog.

. ,':"."l..u-lﬁ'ﬁ??l’

File Edit Element View Tools

REZBRT KRS QRO K@~ D # %%
7 [C] Redefine [Disable Visualization )| OFF (Feature) [v] [ Browse | (891234 ) (§°99.12" )

PRINT PROFILE CLASS]

1 FRINT FROFILE CLRSS

Beginning profile CLASS description:

STATICH ELEV

52+8B8.51 10.4857

83+24.25 .900z
83+27_a7 .8317
83+31.03 8868l

T4+54 .78 .9854

31+34.44 .50E2
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7.
8.

9.

Close Navigator dialog.

From Coordinate Geometry, select File > Input File Utility. Input File Utility opens.

File | Edit Element 1}

Preferences (3

Input File Utility
Input File Restore

Database Utilities

Import r
Export ’
Exit

-

[] Allow Commands to be Added
Apply

From Input File Utility, select Output, then type class in Output File box.

File Name

exground

b Load

fppend
Delete

Prirt Input Eg

Frint Output File

Save

[7] Allow Commands to be Added
Apply

10. Click the Apply icon to create the output file.

FDOT GEOPAK for Roadway Designers - Advanced
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11. This process creates an output ASCII file in the Roadway folder with the name CLASS791.0jd, where

CLASS is the name entered in the Output File field,
791 is the .gpk name,

.0jd is Output and operator code.

The user opens and prints this file with any text editor. Review the following sample output file..

<% 1

PRINT PROFILE

CLa&SS

Beginning profile CLRSS description:

STATION ELEV ZRADE TOTREL L BACE L RHERD L

VDI 1 5Z+88.51 10.4857
VEC 63+24 .25 7.9002 -0.24968 E = 75.0
VEI z &3+27.87 7.8317 6.8443 3.4222 3.4222
VET &3+31.09 7.8861 -0.1830
VEI 3 74494 .78 5.9894 -0.1830
VEI 4 91454 .44 6.5082 0.0305
VEI 5 1104&0.09 5.8164 -0.0371
VEI & 125405.04 6.6811 0.0537
VPI 7 128425 46 7_5458 0.2733
VEI g8 13044&.78 5.8164 -0.7814
Ending profile CLRSS description
S Cutput CLASS
Cutput f£ile CLASS is stored

12. Close Input File Utility dialog.

13. Close Coordinate Geometry dialog.

14. Click No when prompted to Save Settings.
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Exercise 4.4 Drawing the Vertical Alignment
In this exercise, the user will draw the proposed profile using the Draw Profile tool.
1. Sink the Road Project dialog.

2. From the Road toolbox, click the Draw Profile icon.

R (4 oraw prfie T | ——
a pEEENE——
File Edit Update Options
(@)j\: 2 ﬁ Label Scale: [0.000000
(Ta|(@ L PlanViewLabeling Chain:
' '4? (<+/ 2 DP Station Offset Surfaces | COGO | Projection
LTS L3
=3'§, @ jg 3 Draw Transition Type ]_Name | Display Settings | Dla'f\'J
L3 *
% 4 Draw Cell by Feature
5 Draw Cell Group by Feature
. 6 Draw Cell Area by Feature
ﬂ 7 Pavement Markings
.. & Draw Signs a
y ] ) Method: |Triangles  «
mﬁﬂ JBehicibabeting Display Settings Fitter Tolerances
m 0 Ground Profiles By Level Symbology ¥ | e— Horizontal: | 0.3000
‘]]II%]] Q Draw Profiles N Feature: |« No Entries > v Wariance:
ﬂh;% W Draw Profile Tabular Data Station Limits Offsets
3 o Horizontal:
l%l E Plan/Profile Sheet Composition - e Vertical:
| R Tables
=3 Open as ToolBox

Hint  This dialog does not populate from the working alignment definition.

3. Select Update Options > Query. Update Options |

Delete Existing Elements and Redraw
Delete Non-Meodified Elerents and Redraw
Draw on Top of Existing

4. Select the COGO tab. v | Query [

a “ ™
()
File Edit Update Options
Job Number: (791 = '@ ﬁ Label Scale: | 50.00000

Chain: |BL817 hd

Surfaces | COGO | Projection |

Name | Display Settings | D‘ﬂl
EXGROUND EPGL_50_5

Details

Profile: [EXGROUND =) rEEELE

Vertical Offset: | 0.0000 (] Begin: | 52+79.03 <D
[ End: [130:4350 | «o»

Digplay Settings
By Feature = | Custom Line Style
Feature: i [] Scale factor: | 0.0000
Options
General [] VPI Labels From VPl =
VPl Circle =
Ve [7] Grade Labels
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5.  Onthe COGO tab, select Class from the Profile Name list.

Details
Frofie: [EXGROUND 5]  Station Limits
< None > [C] Begin: | 52+79.03 e
CLASS [ End: 1304350 |4
Display EXGROUND S
By Fe Eg::lé-_l;_ ———  Custom Line Style
Feature: [EPGL_ 505 v [ Scale factor: | 0.0000
Pimbimem
6. Leave the Vertical Offset set to O.
Profile; [CLASS -]

Vertical Offzet: | 0.0000

7. Leave the Station Limits to the default begin and end station values of the profile.

Station Limits
[7] Begin: | 52+88.51 i
[] End: | 130+46.78 i

8. Under Display Settings, click the Browse Feature icon. é

9. From Select Design & Computation Payitem, navigate to the item PPGL_50_5 and click the
OK icon.

F" Select Design & Computation Ei!i:ii — ﬂ x

File Edit Settings Favorites Help

gu id [
& CNFDOT2010Mgeopak databases fdot2010.ddb
0 Topography
C1 Structures
£ RW ttems for Roadway Plans
[~ Roadway Design
(=1 Plan Features
[ Profile Features
(C3 Back of Sidewalk Profiles
[~ Roadway Design Profiles
21 Profile Grade Line (Existing)
(£1 Profile Grade Line Left {ex)
27 Profile Grade Line Right {ex)
[~ Profile Grade Line (Proposed)
& PPGL_20 20 Scale Honz., 2 Scale Vert.
& PPGL_40 40 Scale Horiz., 4 Scale Vert.
& PPGL_B0_2 50 Scale Horz., 2 Scale Vert.
& PPGL_50_5 50 Scale Horz., b Scale Vert.
& PPGL_100_5 100 Scale Horiz., & Scale Vert.
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10. Click the Add COGO Profile Settings icon.

I| Surfaces I COGO | Projection |

MName Display Settings Diraw
EXGROUND EPGL_50_5

Add Cogo Profile Settings

11. The profile CLASS adds to the list box and drawn into the design file.

Surfaces I CoGOo | Projection

Mame Display Settings Diraw
CLASS PPGL_50_5
EXGROUND EPGL_50_5

a
X

12. Zoom in on the profile and review the information. The profile information displays as shown below.

250" V.C.
5 S
= o
vy 3 &§ 8 2 < - < ty © & & T o
& 1> 1~ o [ L > = > > o o * N
g S
¥+ +
i
’\h\ 4_—'—_-__"—-

Note Arrowheads do not place along the leader lines for the Vertical Curves. The user must place these by
hand. However, the Roadway > Place Arrows and Barscales utility in the FDOT Menu is available to
use.
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Exercise 4.5 Modifying Display Options and Re-Drawing the Profile
In this exercise, the user will modify the display options and re-draw the profile.

1. Under Options, select VC.

Cptions
General Incremental Elevations WPCAPT Label
WFI V.C. Parameters
e [T K Value [7] Extemal Length

[] Stopping Sight Distance

2. Enable the K Value toggle.

HinT  When a changing any of the settings, an asterisk appears next to the word Details as a reminder to the
user that a change has been made.

Details™

3. Click the Modify COGO Profile Settings icon.

COGO | Projection ‘

Surfaces

Mame | Display Settings | DIEIWI
CLASS PPGL_50_5 &
EXGROUND EPGL_50_5

Medify Cogo Profile Settings

@) iDelete All Existing Elements and Redraw!
@ Delete Non Modffied Bements Only and Redraw

(7) Draw On Top of Bxisting Elemerts

=

4. On Update Option, enable the toggle for Delete all Existing Elements and Redraw.

(@) :Delete All Edsting Elements and Redraw:
(7)) Delete Non Modffied Elements Only and Redraw

(7) Draw On Top of Existing Blements

o

5. Click the Apply icon. The proposed profile is deleted and redrawn.
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6. Inthe drawing, zoom in on one of the vertical curves and review the K Value.

250" v.C.

3 B
= o
@ 4§ § & R 9 8 § & ¢ § § va
N = e * L ) LY 3 a ] o [ 3 o 3§
8 S
+ +
"-.‘

7. On Draw Profile, select File > Save. Save Profile File dialog opens.
8. Key-in afile name of CLASS and then click the OK icon.

[ 16 Save Profile File - CA\e\project=\22807915201\roadway

Save in: | roadway @ ? » '

T Mame Date modified

= | eng_data 4/29/2010 6:16 PM
RecentPlaces | 1 oidbs 4/23/2010 10:40 AM

Desktop

Libraries

Ay

Computer
@
| W o

File name: CLASS

Type
File folder
File falder

Save as type: [?“.prd

Note The file automatically is given a .prd extension.

9. Close Draw Profile.
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Entering Working Alignment Information

In this exercise, the user will update the Working Alignment to include the Proposed PGL you just created.

1.

2.
3.

4.

5.
6.

7.

4-32

Access Project Manager.

Define
From Road Project, click the icon. Working Alignment Definition dialog opens.

Select the category Profile View. Working Alignment Definition options change, as shown below.

[ 80 Warking Alignment Definition: BLBL e

Ce'\projects 22807 File

Plan View Design File:

Pattem
Shapes
Profile View
Location
Cross Section View
Existing Ground
Proposed Finish Grade
DTM

Existing Profile: | EXGROUND
Proposed Profile:
Beagin Station:

End Station:

Click the Select icon next to Proposed Profile.
Proposed Profile:

Profile Selection dialog opens.
Select the profile CLASS and then click OK.

" Profile Selection

From Working Alignment Definition, click OK to save settings and close the dialog.

[ M Working Alignment Definition: BL8 |

C:e"\projects 2280 File

Flan View Design File:

Pattem
Shapes
Profile View
Location
Cross Section View
Existing Ground
Proposed Finish Grade
DTM

Existing Profile: | EXGROUND

Proposed Profile: | CLASS
Begin Station: | 52+79.03

End Station: | 130+43.50
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Exercise 4.7 ACTIVE Chain Control

In this exercise, the user will learn how to use Active Chain Control.

1.
2.

Sink the Road Project dialog.

From the Road toolbox, click the Active Chain Control
icon.

Road  []

Project Manager

o | =

Active Chain Control M

|
Ls

Application Attribute Yiewer

1= |

3PC AdHoc Attribute Manager

U %G Bad

Open as ToolBox

Active Chain Control dialog opens.

[ Active Chain Control

. Job: (781 v]|Chain: [BLE17 i RPN PG PN PN PR PR PR P

Attach RDXSRDO01.dgn as a reference file. When attaching RDXSRDO01.dgn, be sure to attach the
RDXSRD model.

File Name: RDXSRDO1.DGM
Full Path:  Ce‘projects' 22807915201 \roadway\RDXSRD01.DGN

fliodef? [Rexsrd -]

Logical Mame: | CrossSections
Description: | Global Crigin aligned with Mah File

Open Views 1, 2 and 3.

From the MicroStation menu, select Window > Tile to tile the windows.

Select BL817 in the Chain list. h

|Cha|n BLE17 ~|id ‘
== Chain Name |
< Mone =

BLE17

PGLLT [y

PGL-RT

Right-click the Fit View 1 icon and then select Plan. View 1 is set
to the Plan View.

rofile

Cross Section

Right-click the Fit View 2 icon and then select Profile. View 2 is
set to the Profile View.
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10. Right-click the Fit View 3 icon and then select Cross Section.
View 3 is set to the Cross Section View.

P A I R

PN PN PN

Profile

| Crpgs Section

11. Right click the Fit View 3 icon again. Select Cross Section ﬁﬁl‘
Navigate. - - - -
g @Ng]é Plan

Profile

Cross Section

| CrossSection Navigate

12. XS Navigate opens.

" XS Navigate

13. Click the Curvilinear Coordinates icon.

Active Chain Control

(=]
Job: (781 =]|Chain: [BL817 v]id‘ l“’_‘:' @ﬁé@ﬂﬂ@ﬂ

| Clirvilinear Coordinates|

14. The Curvilinear Coordinates dialog opens.

T Corvimen Comrmae il o]
[FS: [73:77.24
Bd: |0.0000

[]0: |7447.8235
[z [0.0000

[7] Permanent Lock

15. Practice moving the mouse in View 1 (Plan View) and notice how the mouse tracks accordingly in the
View 2 (Profile View). Notice how the Curvilinear Coordinates dialog updates the Station and
Offset values as the mouse moves.

16. Practice moving the mouse in View 2 (Profile View) and notice how the mouse tracks accordingly in
the View 1 (Plan View). Notice how the Curvilinear Coordinates dialog updates the Station, Offset
and Elevation (Z) values as the mouse moves.

17. Use the Cross Section Navigator to browse through the cross sections in View 3.
18. Close Active Chain Control dialog and all related dialogs.
19. Exit MicroStation.
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5

SUPERELEVATION SHAPES - Objectives

SUPERELEVATION SHAPES

OBJECTIVES

e  Detail Superelevation Tools
e Build Superelevation Shapes using Automated Superelevation

e Analyze Shapes

WORKFLOW

5-2

GEOPAK supports many options for the definition of pavement on proposed sections. They range from a
single slope specification tied to a baseline/profile to complicated, multiple roadway sections, each having
its own superelevation transitions.

Some roadway projects are very basic where no superelevation transitions are required, meaning the
roadway slope for all pavement can be specified as a single value. In this case, the slope is defined during
the proposed cross section processing and no additional superelevation work is required. This is done
running Cross Sections in shapeless mode.

There will be cases of defining superelevation when roadways are constant widths without tapers such as
turn lanes, acceleration and deceleration lanes. In these cases, the automated superelevation can be used,
based on a user defined design speed and taking into consideration the geometry of the roadway. An ASCII
format file of the superelevation data can be created and reviewed. The engineer can override the computed
values where necessary and then GEOPAK draws pavement representations as complex shapes into a
MicroStation 2D design file.

Another option is the definition of superelevation when roadways are not constant widths. This would be
when there is acceleration and deceleration lanes, turn lanes and gore areas. In this case, graphic elements
within a MicroStation 2D design file are utilized to create complex shapes, which define the
superelevation transitions.

Any combination of these tools can be utilized with a project or even with a single roadway. The shapeless
mode is good for rural applications, low volume city streets and frontage roads, while the automated
method quickly generates automated shapes for more complex roadways. Any area that cannot be defined
using the automated method can be supplemented by the graphical method.
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SUPERELEVATION SHAPE MANAGER TOOLS

ACCESSING SUPERELEVATION SHAPE MANAGER TOOLS

Chapter 6

From the MicroStation menu: select Applications > ROAD > Cross Sections > Superelevation Shape

Manager Tools.
<OR>

From Road tools, select the Shape Manager.

<& 1 Cross Section Navigator
| ':;:ﬁ?__: 2 Run Cross Sections
;ﬁ‘e 3 Draw Cross Sections from Surfaces
;ﬁ%" 4 Draw Cross Section Tabular Data
gﬁg 5 Draw Ancillary Features
;é., 6 Cross Section Labeling
51 1 Cross Section Reports
2} 1 Cross SectionR
& 8 Earthworks
P
;ﬁ‘ﬁ' 9 Limits of Construction
..@#} 0 Draw Cross Section Cells
*é* 0 Shape Manager D\f |
2 W Draw Patterns by Station Range
?‘?X E DenlHiEmsiien Gtz Superelevation Shape Manager Tools @
R Cross Section Sheet Composition e ]
72 < G i <§<§.@ N
=1 Openas ToolBox

There are several applications available from the Superelevation Shape Manager Tools palette. Each of
these tools serves a different purpose, giving the user the ability to not only create and modify
superelevation shapes, but also to obtain information from these shapes once created. This course covers

each tool and the purpose it serves.

AUTOMATED SUPERELEVATION

Click the Automated Superelevation icon.

<OR>
Calculate
Superelevation

From Road Project, click the icon.

. Superelevation Shape Manager Tools @

AR AD YA
Automated SuperelwatiunE
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SUPERELEVATION SHAPES - Automated Superelevation

Station Range
Jobs: Q Chain K
Design Speed: : +i
Transition 1D: - : o

Preference File: | FDOT_Urbar IE‘ Facility: | Undivided -

e Selection: | 5% e max E L Selection: | Al Cases E‘
| = | |

Profile:
Tie: Offset: | 0.0000

% Slope COffset (Offset Dependent

Create Input File:

[ Generate Superelevation Transtions

AUTOMATED SUPERELEVATION - PREFERENCES

ﬂ Automated Supereleval
File

Directories
Q

Level Symbolegy

Exit
Freference File: | FOCT _

A rich set of preferences is available which gives the user complete control over every aspect of the
standardization of the superelevation design process. AASHTO Method 5 is available as a default, along
with the ability to employ user-defined lookup tables both for e (superelevation rate) and for runoff length.
There can be user-defined equations entered to compute these values. A thorough set of options is available
for resolving the superelevation conflicts of Reverse Curves, Compound Curves, Broken Back Curves, and
Short Curves.

The user can access the Preferences dialog through the Automated Superelevation dialog by selecting
File > Preferences.

The dialog consists of a simple menu bar containing File utilities, four shortcut icons (also for File utilities)
and nine tabs. Upon selection of each tab, the dialog dynamically changes to reflect the selection. The small
left and right arrows to the right of the tabs scroll to display the tabs. Each press of one of the arrows moves
the tabs one position.

The left-to-right progression of the tabs matches closely with the order of processing which GEOPAK goes
through when computing superelevation. Therefore, the following discussion of the Superelevation
Computation Process presents the detailed descriptions of the various items under each tab.

FDOT has two predefined preference files available to their users — one for rural conditions and one for
urban projects. Select the appropriate file per project. For a typical project, the users need to modify the
preferences based on project conditions. If so, copy the appropriate SEP file to the project directory and
modify as needed. Outlined below, is each tab and typical adjustments that the user makes for each type of
project.
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E TAB

= | Funoff Length " Tangent Runout " Adjust Factars ||| A

& Method: [Radius Table -|
Table Name: | FDOT_Rtable_Rural_e.cav

Speed Intempolation: [Linear -|

Radius Interpolation: [ Linear -|

& Rounding Incremert: | 0100000

The first step in the process is the computation of e for each curve. Regardless of the manner of
computation, e computation is based on the curvature of each curve and the Design Speed.

E Method

Table Name

Speed
Interpolation

Radius
Interpolation

E Rounding
Increment

Identifies the method GEOPAK will use to compute e. The available methods are
Radius Table, AASHTO Method 5, and Equation.

This contains the name of the CSV file in which to find the tables when Methodology
is AASHTO Method 5 or Radius Table. Generally, do not include a path in the file
name since Environmental variables control these and/or user control in the
Superelevation Computation dialog. If specified along with the .csv file name, it uses
that path regardless of other methods of setting the path such as Environmental
Variables. If Methodology is Equation, the text field is the location where the equation

is entered. Pressing the Files icon ( Q) opens the dialog, wherein the desired file may

be selected. Pressing the Edit icon (ﬁ) opens the editor specified in the
environmental variable GPK_SUPER_EDITOR which should normally be set to Excel
or some type of spreadsheet application.

Specifies how GEOPAK is to interpolate between Design Speed columns, if the user
selects a Design Speed not found in the table. Speed Interpolation applies to both the
AASHTO Method 5 table and Radius Table for e computation.

Specifies how GEOPAK is to interpolate between Radius Rows if the given Radius
does not have a corresponding row with an exact match in the table. This applies only
to Radius Table option. For rural conditions, the default is fine. For urban, the Radius
Interpolation should be set to Conservative entry.

Controls rounding and applies to e regardless of how computed. This is simply
rounding to the nearest number evenly divisible by the rounding increment. For
example, if e rounding was set to 0.25, and e, as computed from a table, comes out to
be 3.789, the value rounds to 3.75, which is evenly divisible by 0.25. Set a value of
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0.00 to disable the rounding of e.

RUNOFF LENGTH TAB

Superelevation Preferences: ..._tables\FDOT_Rural_e.se
File
= =
IE—IM| Tangent Runout || Adjust Factors ||| '

Spiral
() Spiral Length = Runoff Length @) Spiral Length = Runoff Length + Tangent Runout

Circular Curve
Runoff Length Method: [Relative Gradient Table x|

Table Mame: | FDOT_RGtable_Rural_e.cav Q Iﬁ'r

Speed Interpolation: | Linear x|

e Interpolation: | Linear -
Width Basis: [Mominal Lane Width x|
Mominal Lane Width: | 12.00
Consider Half Lane I Width < | 5.00
Length Rounding Increment: | 1.000000

The second step in the process of computing Superelevation transitions is the computation of Unadjusted
Length, which is the Runoff Length as if the roadway had two lanes only. (Adjusted Length is the true
Runoff Length, adjusted for the true roadway width.) In all methods of computation of Unadjusted Length,
the computation is based on the rounded e value for each curve.

If one or both sides of a curve (ahead and/or back) have a spiral, then no length computations need to be
made for the part with a spiral, since the length of transition is dictated by the length of the spiral. Within
the Spiral Distribution group box, the user has the option to determine how spiral lengths match to
Superelevation Transition lengths.

If the option is set to Spiral Length = Runoff Length, the Runoff Length is the same as the spiral length.
Runoff begins with the TS or CS and ends at the SC or the ST. Tangent Runout falls on the adjacent
tangent, outside of the spiral. If the option is set to Spiral Length = Runoff Length + Tangent Runout,
Runoff and Tangent Runout lengths are set such that the Total Transition Length equals the spiral length,
and the Tangent Runout falls on the spiral.

The remainder of the items on the Runoff Length tab has to do with Unadjusted Length computation for
circular curves in which either the back, ahead, or both sides of the curve are not spirals.

Runoff Length  Determines which method GEOPAK will use to compute the Unadjusted Length.

Method The supported methods are e Table, Relative Gradient Table, and Equation, each of
which is detailed following the explanation of the dialog items. All methods for
computation of Length use e and Design Speed as the primary inputs.

Table Name This contains the name of the CSV file in which to find the tables when Methodology
is AASHTO Method 5 or Radius Table. Generally, do not include a in the file name
since these are Controlled by Environmental variables and/or user control in the
Superelevation Computation dialog. If specified along with the .csv file name, it
uses that path regardless of other methods of setting the path such as Environmental
Variables. If Methodology is Equation, the text field is the location where the

equation is entered. Pressing the Files icon ( Q) opens the dialog, wherein the
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Speed
Interpolation

E Interpolation

Width Basis

Consider Half
Lane If Width
<

Length
Rounding
Increment

desired file may be selected. Pressing the Edit icon ( = ) opens the editor specified
in the environmental variable GPK_SUPER_EDITOR which should normally be set
to Excel or some type of spreadsheet application.

Specifies how to interpolate between Design Speed columns, if the user selects a
Design Speed not found in the table. Speed Interpolation is applicable to e Table and
Relative Gradient Table for AASHTO Method 5 and e Table.

Specifies how to interpolate between e Rows if the given e value does not have a
corresponding row in the table. e Interpolation applies only to e Table.

Determines how to compute Unadjusted Length if the inside lane has a width
differing from the Nominal Lane Width.

As an example, consider a Typical Section with four lanes and no median. The
inside two lanes are ten feet wide and the outside two lanes are fourteen feet wide,
while the Nominal Lane Width is twelve feet.

e |fset Nominal Lane Width, and the value read from the table (or equation) is
35, no change needed to that value.

e |f set Actual Lane Width, and the value read from the table (or equation) is
35, the value multiplies by 12 over 10, resulting in an Unadjusted Length of
42,

For rural projects, the default values do not need modification. For urban projects,
the Nominal Lane Width need setting for each project.

It is common that five or seven lane roadway sections have the crown point in the
center o the middle lane. In order to model this correctly, two lanes must represent
the middle lane, each being half the true lane width.

Several options, which adjust the runoff length, must have an accurate count of the
number of lanes. By modeling a five-lane section with six lanes, this count is not
correct.

This situation is resolved by specifying a width below which a lane counts as a half
lane. In this way, the five lane section modeled by four full lanes and two half lanes
is correctly considered by GEOPAK to have five lanes.

As an example, if the center turn lane of a roadway were 16 feet wide, the left and
right halves of the center turn lane would each be 8 feet.

If the Consider Half Lane if Width < text field were set to 8 (or 9 or any number
greater than or equal to 8), those two lanes would be considered together as one lane
for the purpose of counting lanes in preparation for making the Runoff Length
Adjustment.

Controls rounding and applies regardless of how computation is done for Unadjusted
Runoff Length. It is rounding to the nearest number evenly divisible by the rounding
increment. If the rounding increment is set to 1.000000, the Unadjusted Runoff
Length rounds to the nearest whole number.
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TANGENT RUNOUT TAB

Superelevation Preferences: ..._tables\FDOT_Rural_e.se
File

ad &

| e ” Runoff Length I Tangent Runout Adjust Factors ” 1D

Tangent Runout Distance:
Total Length Rounding Increment: | 0.000000

Tangent Runout Distance The distance from a Cross Slope of Normal Crown to a Cross Slope of
zero as shown below:

Tangent

Runout
Length

Quiside EP

Grade Line

Inside EP

Three methods are available to compute:

Relative Gradient The Tangent Runout Distance is computed as the result of applying the
Relative Gradient of the Runoff to the Tangent Runout.

If rounding takes place, the length change caused by the rounding is applied evenly to
both Runoff and Tangent Runout such that the Relative Gradient remains the same over
both portions of the transition.

Fixed Distance A text field reveals to the right that contains the numeric value for the distance.
With this option, Tangent Runout Length is set to a certain distance without regard to the
Relative Gradient of the Runoff. This will cause a discontinuity in the Relative Gradient
at the zero slope point.

If rounding takes place, the length change applies entirely to the Runoff portion so that
the Tangent Runout distance remains unchanged.

Equation A text field reveals to input the equation for calculation. Intrinsic variables are
available to assist in developing the needed equation.

After the Tangent Runout has been computed (regardless of the method), Total Length
Rounding is applied if specified as something other than zero in the Total Length
Rounding Increment text field.

If rounding takes place, the length change applies entirely to the Runoff portion so that
the Tangent Runout distance remains unchanged.
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ADJUST FACTORS TAB

B Superelevation Preferences: ..._tables

| Funoff Length | Tangent Runout | Adiust Factors || [«

Base Adjust Factor On: |Total Mumber of Lanes -|

Multiane Runoff Length Adjust Factors

[ 3 Lene: 1.200000 [ 8 Lane: 2500000
[ 4 Lane: [C] 9 Lane:

[ & Lene: 1.800000 [7] 10 Lane:

[C] € Lene: 2. 000000 [T 11 Lane:

[ 7 Lene: 2 300000 [] 12 Lane:

Base Adjust Factor
On

Multilane Runoff
Length Adjust
Factors

Total Number of Lanes (default option) The multilane adjust factor is determined
by the total number of lanes across the entire roadway.

Number of Lanes Rotated Compliant to AASHTO 2001 Standards. The
multilane adjust factor is determined by number of lanes being rotated on one side of
each roadbed.
On the left side of each text field is a toggle. For a given lane number:

e Ifthe toggle is off, Non-Adjustment Factor adjustment is used.

e Ifthe toggle is on, the Adjustment Factor in the text field is used.

Length Adjustment is a modification of the two-lane length (unadjusted length)
according to the true width of the roadway.

e If Adjustment Factor is used, the length adjusts by applying a multiplier
according to the number of lanes.

e If Non-Adjustment Factor is used, the length adjusts by dividing the total
roadway width by the Nominal Lane Width without consideration of the
number of lanes.
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DISTRIBUTION TAB

F? Superelevation Preferences: .._tables\FDOT Rural_e.sep
File
d=d @
| Runoff Length " Tangent Runout " Adjust Factors I Distribution n a[r

Undivided Roady Runoff Length Only

{ L R T M | 80.000000 | % On Tangent
Divided Roadway (High Side)

Distribute Over: [ Tangent Runout + Funoff Length = | 80.000000 | % On Tangent

Divided Roadway (Low Side)
() Match High Side Full Super Station @) Distribution: | 30.000000 | % On Tangent

Station Rounding: [Mo Rounding ~| Even: [5.000000

After computing the Adjusted Lengths for non-spiraled ends of circular curves, the transition is distributed
over the curve and its adjacent tangents and stationing is computed relative to the PC and PT. The amount
of the transition that falls on the tangent is termed Percent on Tangent. Options are provided to base that
percentage on Total Length or on Runoff Length.

Distribute Over This controls whether GEOPAK applies the % on Tangent value to Runoff Length
or Total Transition Length.

e Runoff Length Only The distribution percentage is applied to the Runoff
Length.

e Tangent Runout + Runoff Length The distribution percentage
applies to the Total Transition Length.

% On Tangent Determines the percentage of the distribution which is to be located on the tangent
leading up to (or trailing) the curve.

e For rural roadways, 80% on tangent is desired, but can be as little as 50%
if necessary. For rural divided roads, the low side can be set to either
Match High Side Full Super Station or Distribution.

e For urban roadways, 80% on tangent is desired, but can be as little as 50%
if necessary. For urban divided roads, it is desirable to set the low side to
Match High Side Full Super Station.
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ROTATION TAB

Chapter 6

- 4 Superelevation Preferences: ..._tables\FDOT _Rural_e.seg

File

d @ d @

|Tangent Runout || Adjust Factors ”

Transition Profile
Parabolic
Linear

Outside Lane
Rotation

Independent Rotation

Rotate to Match
Inside Lanes

Axis of Rotation

Rotate About
Centerline (left icon)
Rotate About Inside
Edge (right icon)

Note

FDOT GEOPAK for Roadway Designers - Advanced

Distribution | Rotation

Transition Profile: [Linear «| By: [Slope -|
Outside Lane Rotation: [Rotate To Match Inside Lane -|

Mgz Of Rotation (Two Lane Undivided)

4 ]

The Elevation Transition has options for Linear or Parabolic.
The Transition ID option on the Superelevation Computation dialog is available.

The Transition ID on the Computation dialog is not available and all transitions
must be linear.

Two options: Rotate to Match Inside Lanes and Independent Rotation.

All transition stations begin and end at the same station, regardless of Normal
Cross Slope. If the Typical Section has Broken Back Normal Crown, this means
that the cross slope remains broken throughout the transition until achieving Full
Super, at which point the cross slope is continuous.

If the Typical Section has Broken Back Normal Crown, the lanes of lesser cross
slope do not begin transitioning until the lanes with greater cross slope come up to
match. In other words, as soon as possible within the transition, the cross slope is
unbroken.

Only applies to two lane roadways. The two options are Rotate About Centerline
and Rotate About Inside Edge.

The rotation point is at the grade point as illustrated by the icon.
The rotation point is at the edge of pavement. For curves to the right, the rotation

point is at the right edge of pavement. For curves to the left, it is on the left edge of
pavement.

For FDOT projects, the defaults on the Rotation tab are desirable.
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SUPERELEVATION TRANSITION CONFLICT RESOLUTION

Superelevation Transition Conflicts occur when the stationing of the superelevation transitions of two
adjacent curves overlap, or when the fully superelevated station range on one curve is too short. When
curve conflicts occur, GEOPAK attempts to resolve them by adjusting relative gradients, distribution
percentages or e values, depending on the applicable preferences. FEOPAK uses the remaining tabs in the
Superelevation Preferences dialog to set parameters and use in resolving these conflicts.

Before writing the autoshape input file, GEOPAK scans the filler line stationing created by prior processes
in the superelevation flowchart for four types of conflicts:

Reverse Curve conflict  This occurs when two adjacent curves that deflect in opposite directions have
transitions that overlap, or which have a short section of full Normal Crown between
them.

Broken Back conflict This occurs when two adjacent curves that deflect in the same direction have
transitions that overlap, or which have a short section of full Normal Crown between
them. The parameters for handling this conflict are found on the Compound Curves tab.

Compound Curve conflict This happens when two curves deflecting in the same direction have no
intermediate tangent, resulting in a PCC shared between them.

Short Curve This involves only one curve. It would be a case in which the length of the fully
superelevated segment of the curve is too short.

It sometimes happens that two superelevation conflicts may happen on the same or adjacent curves.
Therefore, when double conflicts occur, GEOPAK prioritizes them as which takes precedence, as follows:

e Reverse Curves

e Broken Back Curves
e Compound Curves

e  Short Curves

This means, for example, that if there is a choice to be made as to whether to fix the Reverse Curve
situation or the Broken Back Curve, Reverse Curves are fixed.
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REVERSE CURVES TAB

F? Superelevation Preferences: ..._tables\FDOT_Rural_e.sep
File
R
| Adjust Factors " Distribition || Ratation Reverse Curves n i

Critical Case (Maintain Mommal Crown Section)
Mairtain Minimum Length: | 15 000000

Treatment: [Hold Relative Gradient, Slide Transition Stations = |
Minimum Length Distribution: | By Degree Of Curvature -|

Supercritical Case (Remaove Momal Crown Section)
Supercritical Length: | 0.000000

Treatment: [Combine Transitions - Position 0%, Specify Relative Gradient |
0% Positioning: [ By Degree Of Curvature -|
Relative Gradient: |Average -|

A Reverse Curves conflict occurs when two adjacent curves that deflect in opposite directions have
superelevation transitions that overlap or are in close proximity. Two levels of conflict are defined for
Reverse Curves: Critical and Supercritical. The determining factors for defining a conflict as Critical or
Supercritical are both based on the Length of Normal Crown existing between the two transitions.

Overlapping transitions may have a negative Length of Normal Crown.

The distinction, then, between Critical and Supercritical, has to do with handling of the conflict. If the
conflict is Critical, adjustments are made so that the Minimum Normal Crown Length is maintained. If the
conflict is Supercritical, the transitions of the two curves are merged and Normal Crown never occurs
between the conflicting curves.

When GEOPAK checks for this conflict, it first checks to see if the Length of Normal Crown violates the
Supercritical threshold. If it does not, GEOPAK then checks the Critical threshold. This means that if the
value for Maintain Minimum Length is less than or equal to Supercritical Length, no conflict would ever be
handled as Critical.

Either value may be negative, although this is ill advised for Maintain Minimum Length.
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ComMPOUND CURVES TAB

Superelevation Preferences: ... tables\FDOT _Rural_e.se
File
d=d &
| Rotation " Reverse Curves I Compound Curves Short Curves

Compound Curves
Detemmine Transition Length: [By Averaging Both Relative Gradients

Length Distribution At PCC: [By Degree OF Curvature

Broken Back Curves
Mairtain Minimum Mormal Crown Length | 15.00
Treatmert: |Lower & To Reverse Crown
Maintain Minimum Reverse Crown Length | 30.00
Treatmert: [Hold Lower e Through Transition

The Compound Curves Tab contains settings for two types of conflicts in which two adjacent curves
deflect in the same direction. “Compound Curves” are when two curves deflect in the same direction and
have no intermediate tangent section, but instead share a common station, the PCC. “Broken Back Curves”
occur when two curves deflect in the same direction and have an intermediate tangent section that is short
enough that the superelevation transitions of the two curves overlap or nearly overlap.

Compound
Curves

5-14

Determine
Transition
Length

Length
Distribution
at PCC

The length of the transition is determined by one of the options detailed listed below:

By Averaging Both Relative Gradients - The Relative Gradients of the two conflicting transitions

are averaged to result in the new Relative Gradient and Transition Length. The End Full Super
Station of the first curve and Begin Full Super Station of the second curve are determined by
positioning the transition according to the Length Distribution At PCC option.

By Using Relative Gradient of Sharper Curve - The Relative Gradient of the sharper of the two
curves (as it is before adjustment) is the Relative Gradient used to determine the Transition
Length. The End Full Super Station of the first curve and Begin Full Super Station of the second
curve are determined by positioning the transition according to the Length Distribution At PCC
option.

By Using Relative Gradient Of Flatter Curve - The Relative Gradient of the flatter of the
two curves (as it is before adjustment) is the Relative Gradient used to determine the Transition
Length. The End Full Super Station of the first curve and Begin Full Super Station of the second
curve are determined by positioning the transition according to the Length Distribution At PCC
option.

By Using Unadjusted FS Station To FS Station - The End Full Super Station of the first curve and
the Begin Full Super Station of the second curve are unchanged from their values before
adjustment. The Transition Length and Relative Gradient are set from the original Full Super
stations. The Length Distribution At PCC option is not considered.

The first three options described above involve the adjustment of the Full Super Stations of the two
curves. These three options allow the placement of the transition with respect to the PCC to be
controlled via, Length Distribution at PCC which has five options.

©2011 FDOT FDOT GEOPAK for Roadway Designers - Advanced



SUPERELEVATION SHAPES - Automated Superelevation Chapter 6

Evenly - option causes the transition length to be half on the first curve and half on the second
curve.

By Degree Of Curvature, By Radius, and By e - split the ratio of distribution on each curve
according to the ratio of degrees of curvature, radius, or e or each curve.

By Percentage On Sharper Curve - allows control of the distribution by entering a percentage to be
applied regardless of the ratios of various attributes of each curve.

Broken Back This occurs when two curves that are adjacent within a chain and deflect in the same direction

Curves have superelevation transitions that overlap or are in close proximity. There are two levels of
conflict defined for Broken Back Curves: Maintain Minimum Normal Crown, and Maintain
Minimum Reverse Crown.

SHORT CURVES TAB

I Al Superelevation Preferences: ..._tables\FDOT_Rural_e.se

File
aEd e
| Rotation || Reverse Curves || Compound Curves Short Curves

Maintain Minimum Length: | 25 00
Treatmert: |Truncate &

The Short Curve conflict occurs when the length of the fully superelevated portion of the curve is shorter
than the desired minimum. This is not a conflict between two adjacent curves as the other conflict types,
but is instead an undesirable situation occurring on a single curve.

The following depicts a better understanding:
inirmum
Full Super
"Length
Full Super
" Length”

Grada Line

===

Inside EP

Tangent Curie Tanoent

PC PT
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If a curve is in the Short Curve state, there are three supported methods of Treatment, as detailed below.

Truncate e The End Normal Crown Stations and Relative Gradients of the two
transitions of the curve hold constant. The e-value reduces sufficiently so
that the new Full Super Length equals Maintain Minimum Length.

Slide Transitions, Hold  The Normal Crown and Full Super stations of both transitions of the curve

Relative Gradient move outward from the PI of the curve by the same amount such that the
Relative Gradient does not change and the Full Super Length equals
Maintain Minimum Length.

Change Full Super The Full Super stations moved outward from the PI of the curve by the
Stations, Change same amount such that the Full Super Length equals Maintain Minimum
Relative Gradient Length. The Normal Crown stations do not change. Therefore, the Relative

Gradients become steeper.

GENERAL SUPERELEVATION CONSIDERATIONS

Broken Back Curves — Avoid if possible. If an engineer runs into this situation, FDOT does not have
standards in place. It is the engineer’s responsibility to calculate the correct values and choose the
correct options for the preference tab for compound curves.

Allow Sufficient Length of Tangent between Reverse Curves for adequate superelevation transition.
This suitable tangent length should be determined as follows:

0 80% of the transition for each curve should be located on the tangent.
0 The suitable tangent length is equal to or greater than the sum of the two 80% distances.

o0 Where alignment constraints dictate a less than desirable tangent length between curves, there
is an allowable adjustment of the 80/20 superelevation transition treatment (where up to 50%
of the transition may be placed on the curve).

Compound Curves - Avoid if possible. When they are necessary, the radius of the flatter curve should
not be more than 50% greater than the sharper curve.

Small Deflection Angles - should lengthen curves to avoid the appearance of a kink. (Curves should be
at least 500 ft. long for a central angle of 5° and the minimum increased 100 ft. for each 1° decrease in
the central angle (900 ft. for a 1° central angle). (PPM Section 2.8.1.1)

Rule of thumb: Use the largest radius for the curve as is possible.

Superelevation Transition is 80/20 (tangent/curve), but up to 50% of the transition can be on the curve
in special situations.

Minimum Length of Transition (for emax=0.10) is 100’ per PPM Table 2.9.3.

Minimum Length of Transition (for emax=0.05) is 50” for design speed under 40 mph and 75’ for
design speed of 40 mph or greater per PPM Table 2.9.4.
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AUTOMATED SUPERELEVATION - DIALOG

" 8 Automated Superelevation - Untitled o |

Job

Chain

Begin Station

End Station

Design Speed

Transition ID

Preference File

Station Range
Job: Q Chain | <Select> > M
Design Speed: Begin: i
Transition |D: | Linear - End: i

Preference File: | FDOT_Urbar |Z| Facilty: | Undivided -

e Selection: | 5% e max IE‘ L Selection: | Al Cases IZ‘
Left | Right |
Profile:
Tie: Offset: | 0.0000

% Slope Cffset Ciffset Dependent

Create Input File:

Generate Superelevation Transitions

Specifies the GPK file used.

Specifies the baseline chain dictating the horizontal geometry for which superelevation
transitions are calculated. This chain, also called the Shape Cluster Baseline in the Auto
Shape input file.

Populated with the default beginning of the chain. For just part of a chain, the user can
manually change this station.

Populated with the default ending of the chain. For just part of a chain, the user can
manually change this station.

Sets the Design Speed used either in the tables or in equations for e and length
computations.

GEOPAK defaults to a linear interpolation for its transitions. However, the software
also provides the options for an unlimited number of parabolic transitions. GEOPAK
will ghost this option, if no other Transition IDs are setup in the preferences.

Identifies the Preference File used for computation. The various Preferences Files which
are available in the combo box are determined by what files have the .sep file extension
in the Preference Files Path on the User Directories dialog. FDOT delivers two
preference files:

OT_Rural_off ™

e Selection: |FDOT_Rural_e %
| FDOT_Urban_e ™|

1
'EIT
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Facility Determines whether the roadway cross section is to be divided or undivided. This option
determines the following:

e  Whether or not the values Profile, Tie (Offset or PGL), and/or the Tie or PGL
values may be different. If they are different, then it generates two shape
clusters, which usually is required for a median.

e Which Preference used as found on the Distribution tab of the Preferences
dialog, discussed, later in this chapter.

e Selection Sets the maximum superelevation rate for the calculation. This is set by the preference
file.
L Selection Sets the Lane selection option for the calculation. The allowable lane selection options

Preference File: | OT_Rural_e IE‘ Facility: Divided = Preference File: | T_Urban_e |E| Facility: Divided  ~
e Selection: | 10% e max IE‘ L -

are pre-determined by the preference file.

g Selection: | 5% & max |Z| JAll Caseg]

Profie:

| Left i
Profie:

Left [ R

Left/Right Tabs This contains data pertaining to each lane within each roadway. If the Facility is

undivided, then the left tab is for the left lane(s) while the right tab is for the right
lane(s), resulting in the creation of one (1) shape cluster. If there is a divided Facility,
then the right tab is for the entire right roadway, while the left tab is for the left
roadway, resulting in the creation of two (2) shape clusters.

Profile GEOPAK profile defined as the Shape Cluster Profile in the Auto Shape input file.

Tie: Offset Horizontal distance from the Chain to the Profile.
Tie: [Dffset | Offset: | 0.0000
Tie: PGL The horizontal chain associated with the profile.

Tiei [PGLChain =] Chain: Bhs

%Slope Sets the cross slope of each shape in normal crown in percent format. A negative sign
denotes the roadway going downward, while emanating away from the PGL. A Normal
Crown section of 2.0% therefore, entered as —2.0.

Offsets This defines the dimension of the shape (usually a lane) by two offset distances from the
baseline. This does not support Tapers. Offset distances are negative if measured to the
left. Each lane must have the same offset on the left as the left adjacent lane and must
have the same offset on the right as the right adjacent lane (no gaps in offsets).
Computation may not proceed if this condition is not met. There should be one row in
each of the list boxes for each lane of the typical section. Lane offset values are entered in
terms of master units.

Dependent This identifies whether the shape of the lane is dependent on the profile or
independent of the profile. One dependent shape, based on the profile, is required for
each cluster. Other shapes drawn, not based on the profile, but on adjoining lanes, are
independent. For example, turn lanes drawn abutting next to the mainline roadway, so
they are independent. However, a lane based on the profile for its initial elevation, such
as one of the through lanes, is profile dependent.
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New Lane 1 Adds a new lane to the list box, then key-in the desired values in the edit
fields
Delete Lane X Deletes the highlighted lane from the list box.
=3
Quick Entry Enables the user to populate the shape cluster list boxes quickly while

entering the data using engineering terminology.

Facility; [Divided ~|
Median Width: | 0.0000
Lane Widths: | 12.0000
Total Number of Lanes: | 2
Nominal Percent Slope | -2.0000

[ ok | | Cancel |

After entering the information on this dialog and clicking OK, the number of lanes and
their corresponding offsets entered automatically into the shape cluster boxes.

If the user enters an odd number of lanes (such as five), they put the center lane: half on
the left tab and half on the right tab. If the Half Lane Width item (on the Runoff Length
tab of the Preferences dialog) is set properly, those two narrow lanes count as one for the
purposes of computing Runoff Lengths.

Rectify Lanes v Eliminates 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 is 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.

Create Input File Select an ASCII file wherein GEOPAK creates the autoshape input file. It is not
necessary to include the extension, as GEOPAK will add .inp to the field.

Generate Superelevation Transitions Processes the superelevation calculations to generate the shape
input file.
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SUPERELEVATION AUTOSHAPE BUILDER

The Superelevation Autoshape Builder tool processes a previously created shapes input file.

' Superelevation Shape Manager Tools @

T T R R

e e
ﬂ Superelevation Autos Buil... Qlﬂlﬂ

L e

M toshape Input File: | shapes.inp

[ Display Onty
Superelevation Shape Level Symbology
[] Overide Input File Level Symbology

Dependent Shape: =

Independent Shape: _

Draw Superelevation Shapes

Autoshape Input File  Name of the input file to be processed. The browse icon is available to navigate
to the desired file.

Display Only When active, the superelevation shapes display, but not drawn into, the design file as
permanent elements. The shapes will disappear when the view updates.

Override Input File Level Symbology When active, the user has the ability to override the
symbology of the shapes that is specified in the input file.

Draw Superevelation Shapes Processes the shape input file and draws or displays shape into the
active design file.
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SUPERELEVATION SHAPE MAKER

Superelevation Shape Maker gives the user the ability to create superelevation shapes manually.
To do this, the user must supply the information to build the shapes. This includes not only the
elements that make up the extents of the shape’s limits, but also information such as slopes, baseline,
profiles, etc.

| Superelevation Shape Manager Tools E |

ﬁ%ﬂ@@@%@%

ﬁ Superelevation Shape Ma L= |

i ED O[S9 Tolerance: | 0.100000

Shape Parameters

Baseline: Class:
Profile: Transttion [D: | 0
0000 | ey [

( |dertify Shape | siope Label: [EEENN

Filler Lines

Method:
[] Transttion Slope:

ID Blement

Job Number Coordinate geometry database number, wherein superelevation chains and profiles are
stored. The user can enter the Job Number manually or identified by pressing the Select
icon.

Tolerance In order to create a shape, the elements that represent the edges of pavement must be

coincident. This is where tolerance comes into play. If the elements are not coincident
perfectly, then building the shape may fail. If this happens, a larger tolerance may be
used.

Shape Parameters
Baseline A chain used to describe the proposed alignment of the superelevation shape.

Profile Profile used to describe the vertical geometry of the superelevation shape
utilizing the stationing of the baseline defined.

Tie/PGL Chain  When this option is set to Tie, then a constant offset distance is given and
applied to the Baseline to define a Profile Grade Line (PGL). A negative tie means the
profile offsets to the left of the proposed alignment. A positive tie offsets to the right of
the alignment relative to the direction of the stationing.

0.000000
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Setting the option to PGL chain, initiates a selection of an alignment, that defines the
PGL. This is optional and only used when the offset distance from the Baseline to the
Profile is not constant.

[PGLChan v {<Select>  ~[ Symh
[ ldertiy P20 '
<Select> m
) BLE17
Filler Lines
—_|PGL-LT
Method: | By DR pey| g7

[ S |

Class Dependent/Independent option identifies whether the shape is dependent on the profile or
not. A good rule of thumb is one dependent shape per shape cluster.

Transition ID  Dictates the type of transition utilized by the software, either linear or parabolic.
The software utilized linear interpolation, if the Trans ID is blank or 0. The transition
table is utilized when the transition ID is greater than 0. Note the Trans ID reflects the
number from the xs.td file.

Symbology Sets the graphical symbology of the superelevation shape.

Slope Label Sets the text symbology and characteristics of the slope labels drawn with the
superelevation shape.

Identify Shape  Fills out the dialog using the parameters of the selected shape.

Filler Lines The filler lines are the “ends” of the shape (i.e. where the shape begins and where the
shape ends). There are 3 options with which to define these extents. When selecting
each option, the dialog will change to reflect required information for that option.

Fi

{=]

i
Tron: BV e (T

By Station

By DP Data Points define the Beginning and Ending Extents of the shape. If the transition
toggle is disabled, then both ends of the shape will use the given slope. If enabled, the
user will have to input a second slope.

Filler Lines

DF hd

Transition Slope: DF

By Line The beginning and ending extents of the shape are defined by identifying a MicroStation
line. If the transition toggle is disabled, then both ends of the shape will use the given
slope. If enabled, the user will have to input a second slope.

Filler Lines
Transition Slope: ID Line
By Station The beginning and ending extents of the shape are defined by giving a station.

The user identifies the station with a key-in or by a Data Point in the design file. If the
transition toggle is disabled, then both ends of the shape will use the given slope. If
enabled, the user will have to input a second slope.

ﬁllerl.i

nes

3: | By Station - @
Transition Slope: Create
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Element Selection There are three options used to select the elements that make up the edges of the
proposed shape.

Manual The user must manually identify each element that comprises the sides of the
proposed shape.

Filler Lines
Method: @
[ Transition Slope: Create
M ID Element Draw
Semi-Autom
Automatic
Semi-Automatic The user can identify a single element, and then upon subsequent Data

Points the software will attempt to connect the elements and “walk” around the shape
edges. If the software comes to a fork then the user can use the “right-click” mouse icon
to choose different options.

{Semi-Automat v )i [Resume  ~|

Automatic The user identifies a single point in the interior of the shape and the software
attempts to automatically figure out the sides and creates the shape. Radius defines the
size of the circle displayed at each element end point used to create the shape. These
circles are for display purposes only and will disappear once refreshing the view.

{Automatic  w| Radius: | 5.00000(

ID Element Used in conjunction with the above Element Selection methods to identify the sides of
the proposed shape.

Draw Draws the shape into the design file.
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SHAPE ANALYST

The Shape Analyst tool is extremely useful, as it provides information on any point within or outside a
superelevation shape. This tool supports all superelevation shapes, including those with non-linear
(parabolic) transitions, non-zero ties and PGL chains.

5-24

While most of the dialog is displayed information, some user input is required, and detailed in the list

below.

Job Number

Display Only

Cross Section

| Superelevation Shape Manager Tools @

HI791 Q[ Display Only [T Cross Section

Elevation Information

Chain : PGL Blevation

Profile : PGL Slope :
Station : Cross Slope :
Offset - | 0.000000 Longitudinal Slope
Blevation : Flow Slope :

[7] Extrapolate Fixed Slope : L
| BySta/Offset | | DP i

Coordinate geometry database number, wherein superelevation chains and profiles are
stored. The user enters the Job Number manually or identifies by pressing the Select
icon.

When active, the flow arrow and text are displayed, and not drawn into the
MicroStation design file. Therefore, they are lost after refreshing the screen. When not
active, all text and elements place in the MicroStation file.

When not activate and issuing a Data Point, the elevation of the Data Point and a flow
arrow display as depicted below. The preference settings determine the arrow size, text
and orientation.

A.393

o
Ty S
wy

When activate, a line is placed through the Data Point, perpendicular to the shaped
cluster baseline. In addition to the elevation and flow arrow placed at the Data Point,
elevations display where the cross section line intersects any superelevation shape of the
same cluster.
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Elevation Information

Chain Shape cluster baseline utilized to create the shape. GEOPAK also determines this, when
the Data Point is issued.

Profile Shape cluster profile. Note this is a display only field, populated by GEOPAK when
issuing the Data Point and the intersecting shapes are determined.

Station / Offset When using the By Station / Offset icon at the bottom of the dialog, the user can
make an entry into these fields manually. In other options, GEOPAK automatically
populates the fields by projecting the Data Point onto the specified chain, and calculating
the station and corresponding offset.

Extrapolate Fixed Slope Another option supported in the Shape Analyst tool is the extrapolation of a
fixed slope. The user utilizes this option when the Data Point, dynamic point or station
/ offset is outside of the shape. When activate, it extrapolates the given slope from the
last known slope (i.e. the last shape). When not activate, the Data Point projectes back
to the shape's chain, then the elevations at the edges of the shape are displayed and the
slope of the outside shape is projected to the Data Point.

=) =
— -
o — IJJmJ!JLg
Y

Detailed below are three supported options to define the desired point. The icons are located at
the bottom of the dialog.

| By Sta/Offset | | DP | | Dyniamic |

By Station/Offset ~ The Station / Offset is projected back onto the shape cluster baseline and the elevation of
the projected point is displayed. This option can be manual entry only and requires no
Data Point on the screen.

DP A Data Point within a superelevation shape whose X, Y coordinates are utilized to
compute station / offset from the specified shape cluster baseline, which is subsequently
utilized in conjunction with the shape to compute the various slopes and elevations.
After clicking DP, the user can place numerous Data Points. It is not necessary to click
DP again. Each corresponding station / offset displays along with the associated output
information.

Dynamic This icon activates the dynamic mode. As the cursor moves across the screen, any

momentary pause places the elevation and flow arrow in the MicroStation file,
computes, and displays the analysis information.
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User Preferences Set by clicking on User > Preferences.

User

et

User Preferences

Zero Line Label:
Line Style:

Amow
Symbology:
Amow Size: | 3.000000

[] Blevation
Symbology: [T
Angle: | 0.000000

[ Store Cogo Point
Beginning Point Name:

[] Increment Point Mame
Feature:

Description:
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SHAPE PROFILER

The Shape Profiler tool provides profile information based on a GEOPAK superelevation shape. This tool
supports all GEOPAK superelevation shapes, including those with non-linear (parabolic) transitions, non-
zero ties and PGL chains.

| Superelevation Shape Manager Tools @

[ Display Oy

| Graphic Grade |
Chain : [<Select> || Identify Shape |
From Station : i
To Station i

Even | |1

Blevation Along: | Element -|
[7] Continuous Extrapolation [ ] Complex Chain

[ |dentify Element ]

dab: || Q [C] Display Only
Graphic Grade ~

Job Number Coordinate geometry database number, wherein superelevation chains and profiles are
stored. The user can enter the Job Number manually or identified by pressing the Select
icon.

Display Only When active, the flow arrow and text are displayed, and not drawn into the
MicroStation design file. Therefore, they are lost when refreshing the screen. When not
active, all text and elements are placed in the MicroStation file.

Graphic Grade Currently the only option supported. The elevations are drawn graphically based on the
user-defined parameters.

The next group of fields relates to the superelevation shape. For this tool, only one
shape may be utilized at any one time. The fields are detailed below:

Chain : | <Select> - Identify Shape
i

From Station :
To Station 2
Chain Shape cluster baseline utilized to create the shape. The chain is selected from the list of

all chains stored in the current coordinate geometry database.
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Identify Shape  Press the icon, then select and accept the shape utilized for the grade computations.
This populates the chain, From Station and To Station setting from the Shape Properties.

From Station/To Station After defining the shape, the software populates the station fields with
the stations of the filler lines (i.e. the ends of the shapes). If there is no need of the
graphic grade for the entire shape, the DP icons can define a partial shape. Press the DP
icon, then place a Data Point inside the shape. The station is automatically adjusted to
reflect the Data Point.

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

Complex Chain

Even  Specifies the incremental distance between successive Graphic Grade points where the
first Graphic Grade point is rounded to the next highest even station from the From
Station. For example, if the From Station is 100+15 and the Even value is 25, the Graphic
Grade points would be generated at 100+25, 100+50, etc., divisible by the even value.

Increment Creates Graphic Grade points where the user specifies the incremental distance
between successive Graphic Grade points where the first Graphic Grade point is
coincident with the From Station and defines subsequent points adding Increment to the
From Station.

Intersect Creates Graphic Grade points at every location where the selected element
intersects the superelevation shape.

Elevation Along: Two options are provided to specify where the graphic grade elevations are created.

Element If the Complex Chain toggle is active, the user may select a string of elements.
If the toggle is off, the user may select a single element. GEOPAK calculates the
elevations along the edge of the selected elements at the specified increment. The element
can be located inside, along or outside the shape. If the element is outside of the shape,
then the slope of the shape extrapolates to the element’s location.

Blevation Along: | Element - |
Continuous Bdrapolation Complex Chain
Shape The elevations are drawn around the shape at the specified interval from the

filler lines. If the shape has a 0% slope in the shape, it is labeled based on the User
Preferences. This option is not available with the Intersect option in the previous filed.

‘Flevation Along: [Shape |

Draw 0% Slope
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User > Preferences Preferences may be set.

User

e

Uzer Preferences

Zero Line Label:
Line Style:

Ao
Symbology: ——
Amow Size: | 3.000000

[] Blevation
Symbology: I
Angle: | 0.000000

[] Store Cogo Point
Beginning Point Mame:

[] Increment Poirt Name
Featurs:

Description:
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SHAPE EDITOR

The user utilizes the Shape Editor tool to modify the slope and station attributes of an existing
superelevation shape.

| Superelevation Shape Manager Toaols @

|$ﬂ@@®§%€%

Shape Editor

Tao
Station: i Station:

% Slope: | 0.00000( | Match Shape % Slope: | 0.00000( || Match Shape

Job All shapes have attributes: baselines, profiles and optional PGL chains. These geometric
elements are stored in the specified job number.

Identify Shape  Click this icon, then click on a shape and accept the shape by clicking again off the
shape. This will fill in the From and To Station Information including % of Slope.

Tolerance In modifying a Superelevation Shape Filler Line, adjacent shapes must be located and
processed to ensure that the common filler line adjusts on both shapes. Due to the
limitation of graphical precision, these shapes may not share a precise, coincident filler
line. The tolerance is used to search and process shapes when the filler line is relocated.

From / To Station When the shape is identified, the slope information will be populated in the
dialog. At that point, the user can modify the information by either key-in or
dynamically, then press Apply to make the changes to the superelevation shape.
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SHAPE SELECTOR

The user utilizes the Shape Selector tool to either highlight or select shapes based on one of the shape’s
parameters (e.g. Slope, Baseline Name, Profile Name, etc.).

[ Superelevation Shape Manager Toals |§|

Job: Q Process: Job: | 791 Q
Fiter: [Easeline ~| E] [qSe!ecw '] Fitter: | Baseline hd E]

[ Hiite: ] | st | [ Hite ]

Job All shapes have attribute: baselines, profiles and optional PGL chains. These geometric
elements are stored in the specified job number.

Process

View  All shapes highlight or select in the current view that match the filter. Eight views are
available.

Fence A MicroStation the user must place a fence prior to clicking Hilite or Select. Regardless
of which Fence option is utilized (i.e., Inside, Clip, Void, etc), the shapes which match
the filter and part or all of the shape is within the confines of the fence are highlighted or
selected.

e )

Job: | 731 Q Process:
Profile k‘

Select

PGL Chain
Class
Transition 1D
Transtion Type
Tie

From Slope

To Slope

Delta Slope
Delta SlopesL
All

Filter

Baseline A chain associated with the superelevation shape (i.e., shape cluster baseline defined
when the shape was created).

Profile Profile associated with the superelevation shape (i.e., shape cluster profile defined when
the shape was created).

PGL Chain PGL Chain associated with the superelevation shape (i.e., shape cluster PGL
Chain defined when creating the shape).

Class There are two supported options: dependent or independent.

Transition ID  Used in parabolic tapers and its associated parabolic parameters.
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Transition Type There are two transition types are supported: non-transition (where the cross
slope of the shape is consistent) and transition (where the cross slope is different at the
ends or specified stations of the shape.

Tie Horizontal distance between the baseline and the profile grade line. If the baseline and
profile grade line are coincident, the tie is zero.

From Slope Slope in percent format of the superelevation shape at the lower stationing.
To Slope Slope in percent format of the superelevation shape at the higher stationing.
Delta Slope Algebraic difference in percent format between the From Slope and To Slope.

Delta Slope/L.  Algebraic difference in slope between the From Slope and To Slope divided by
the length of the shape. This is an indicator of the rate at which the cross slope is
changing. This parameter relates closely to the relative gradient of the transition.

All This refers to all shapes. Note there are no user input requirements for this option.

Filter Operators A variety of supported operands detailed below. The Option chosen determines the

Hilite

Select

available operands.

T v seec S

Job: | 731 Q Process:

Fiter: | From Slope h‘ 3 0000000 oL

Elect

n EL T L T T T

Greater Than (>) Only available with certain options.

Greater Than or Equal To (>=)  Only available with certain options.

Less Than (<) Only available with certain options.
Less Than or Equal To (<=) Only available with certain options.
Equal To (=) Only available with certain options.
Not Equal To (! =) Only available with certain options.

When clicking the Hilite icon, all shapes fulfilling the query highlight in the design file.

When clicking the Select icon, all shapes fulfilling the query place into a MicroStation
selection set.
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SHAPE PROPERTIES

The Shape Properties tool provides a variety of shape and slope information. In addition, the user can
modify this shape information on individual shapes or selections of shapes.

[ Superelevation Shape Manager Tools @

AT A R[>
%

'H Shape Properti... @Elg
e —

Job: | 791 Q,

Shape Parameters
[k i <Select>

[ Profile: <Select>
[[] PGLChain: | <Select>
[ Transttion ID:

[ Tie:

[7] Class:
[] From Slope:

[] Ta Slope:

| 1D || set || SetEntire Selection |

Job All shapes are attributed with baselines, profiles and optional PGL chains. These
geometric elements are stored in the specified job number.

Shape Parameters

Baseline Shape cluster baseline utilized to create the shape.
Profile Shape cluster profile utilized to create the shape.
PGL Chain Shape cluster PGL chain used to create the shape.
Transition ID  Utilized in parabolic transitions only and defines the transitions.
Tie Shape Cluster Tie used to create the shape.
Class There are two options supported: Dependent and Independent.
From Slope The cross slope (in percent) at the lowest station value end of the shape.
To Slope The cross slope (in percent) at the highest station value end of the shape.
ID Populates the highlighted shape parameters with the attributes of a particular shape.

Click 1D, then select and accept a superelevation shape. GEOPAK populates every field
where a toggle is activated.

Set Sets individual superelevation shapes with a set of desired parameters. Activate the
desired parameters and populate the associated fields with the desired values. Then click
Set Entire Selection, an alert appears to confirm the changes. Selecting Yes changes the
shape attributes.

Set Entire Selection Sets multiple superelevation shapes in a MicroStation selection set with a set of
desired parameters. Activate the desired parameters and populate the associated fields
with the desired values. Then click Set Entire Selection, select and accept the
superelevation shape to be changed.
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SHAPETO DTM

5-34

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

| Superelevation Shape Manager Tools IE‘

7 ENNEONANES SN 4 %

Shape to DTM

L Shape to DTM Surfa.. s =il S|
B

iob: Q.
Crain X
From Station: Lo
To Station:
1.000000
Plot Elevation Text:

Create DTM Data File

Data File: Q,
Mode: Decimal:

l )

Job All shapes have attributes: baselines, profiles and optional PGL chains. These geometric
elements are stored in the specified job number.

Chain Shape cluster baseline utilized to create the shape.

From Station Lower stationing used as the limits of the DAT file. Enter station or Click DP icon
( ﬂ[) and graphically select.

To Station Upper stationing used as the limits of the DAT file. Enter station or Click DP icon
( ﬂ[) and graphically select.

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

Plot Elevation Text When enabled, text is placed at each point included within the data file.

Create DTM Data File When enabled, it creates a DTM Data File. If the file already exists, then it
appends to the file.

Data File Name of data file created or appended.

Mode The options are to Create a new file or Utilize a previously created file, in which case,
the data created in this procedure is appended to the original data. If you select Create
mode and the data file you named already exists, an Alert dialog will appear asking to
overwrite the existing file. Select OK or Cancel.

Decimal Number of decimal places used when creating the data file.

Apply Commence the procedure.
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Exercise 5.1 Processing Automated Superelevation

Even though this road is now considered urban, it was originally built as a rural roadway many years ago

using rural specifications in use at that time.

Chapter 6

Since then, the area has developed into an urban area

servicing more motorists than originally designed. You will notice that if using the actual current design
specifications of urban and a 45mph design speed, the entire project computes to be normal crown. If this
were a new roadway, the design would utilize normal crown; however, we are rehabbing a roadway with
superelevation because of the past rural standards. The designer of this project created the shapes by hand
to better fit the existing conditions. Subsequent exercises use original designer shaped, because they match

the actual design.

In this exercise, the user will use the software to calculate the superelevation transitions.

1. Double-click on the self-extracting zip file C:\Chapter5_Exercises.exe and click the Unzip icon at the

prompt.

2. Open the design file C:/e/Projects/228079115201/roadway/RDXSRDO01.dgn.

3. Access the Model XSSHRD.

- > M\ + [ Reberd Views

. -

4. Open Project Manager, and from Road Project, click the Calculate Superelevation icon.

Name Model

T Pattrd Views [& Pattrd

' Rwsrd Views ] Rexsrd

it Rxsrd_shg Views [&] Rdxsrd_shg
L1 Lagshrd Views [&] *sshrd

Calculate
Superelevation

5. Create a new run and access the Automated Superelevation dialog.

Automated Superelevation - CLASE

Job:
Design Speed:
Transition 10:

Preference File:

e Selection:

Linear

-

FDOT_Urbar [ =]

B e max Iz‘

Left

Profie:
Tie:

Station Range
Chain:
Begin:

End:

-] & 12l 3]alsls]7]s

rs
I

e

Facility: | Undivided hd

L Selection: | Al Cazes

[~]

Right

Offset: | 0.0000

%L Slope

Offzet

Offset Dependent

Generate Superelevation Transitions
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6. Fill in the top portion of the dialog with the information as shown below:

Station Range
Job: Q Chain: J:§
Design Speed: Begin: i
Transition |D: | Linear - End: | 121+00.00 o

Preference File: | T_Uban_e || Faciity; [Divided v
e Seloction: [5%emax [»] L Selection: [AlCases [v]

7. With the Left Tab active, select the profile PGL-LT.

Left | Right
Profie [<Select> |
Tig: | Profile | offset: [0.0000
“helect=
% SloplCLASS Faet | Dependent |
EXGROUND £l
PGLLT »
PGLRT L\\? %
i‘:'/
8. Change the Tie option to PGL Chain.
Left | Right
Profile: [PGLLT -
i Offset Offset: | 0.0000
PGL Chai
% Slop N | Offset | Dependert | -
pod
&
F\E/
9. Select the chain PGL-LT.
Left | Right
Profile: [PGLLT -
Tie: Chain? [<Select>  »]| ¥
% Slope | Crffset | (Offset Chain |
«Select>
BLE17
PGLLT
PGLRT
%/
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10. Click the New Lane icon.

Left | Right

Profile: |PGL-LT hd
Tie: [PGL Chain hd

% Slope |Oﬁ'se‘t
Mew Lane
F‘F(/
11. A new lane entry adds to the list box.
Left | Right
Profile: |PGL-LT -

Tie: [PGLChain Chaini PGLRT  «| ¥
% Slope |0Ffse¢ |0Ffse¢ | Dependent |
2.0000 0.0000 12,0000 c]

pat
-2
F\F(/

12. Click the New Lane icon again to add a second lane entry to the list box.

—_ —_

Left | Right
Profile: [PGLLT -
Tie: [PGLChain v fhaind [PGLRT  ~] ¥
% Slope |O|"Fse‘t |O|"Fse‘t | Dependent |
~2.0000 0.0000 12.0000 d
-2.0000 -12.0000 -24.0000 O »
&
13. Click the Right Tab to change the focus of the dialog.
Left | ijg
Profile:
Tie: Offset: | 0.0000
% Slope |0ﬁse¢ |0Ffse‘t | Dependent | .
X
&
E‘F‘/
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14. Select the Profile PGL-RT.

Left | Right
Profie: |<Seleata ox]
Tie: | Profile | Offset: [0.0000
“Select>
% Slopl CLASS Feet | Dependent |
EXGROUND &
PGL-LT »
PGL-RT %
#
v
15. Change the Tie option to PGL Chain.
Left | Right
Profile:
p Offset Offset: | 0.0000
t_. :
L PJLE}I:E".n ~ |0Ffse‘t | Dependent |
g &
hat
#
5/
16. Select the chain PGL-RT.
Left | Right
Profile; [PGL-RT -
Tie: [PGLChain__ Chain: [<Select> = | ¢
% Slope | Offset | Offset E— |
«Select>
BLB17
PGL-LT
PGL-RT )
17. Click the New Lane icon twice to add two lane entries to the list box.
Left | Right
Profile: |PGL-RT -
Tie: [FGLChain __ ~ Chaini PGLRT | ¥
% Slope |0Fr'set |Oﬁ'set | Dependent |
2.0000 0.0000 12.0000 a
-2.0000 12.0000 24 0000 O b o4
&
ﬁ/
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18. Key-in the name SHAPES.INP in the Create Input File field.

19. Select File > Level Symbology.

File |
Directories

Preferences

Level 5}rmh$og}r

Exit

Dependent Shapes: :I

Independent Shapes: | e———

20. Set the Dependent Shapes symbology as shown below:

Symbaology
fevel: [X55hapeDepll dp  + |
Color: [ Bylevel - |
Style: | {0) Byleve = |
Weight: [———— (1) Byleve = |

21. Set the Independent Shapes symbology as shown below:

Symbology
i evel [X5Shapeindep01_dp = |
Color: (M Bylevel - |
Style: | {0) BylLeve ~ |
Weight: | {2) BylLeve ~ |

22. Close the Superelevation Shape Level Symbology dialog.
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23. Click the Generate Superelevation Transitions icon. The superelevation calculations process and the
input file is created. The input file opens automatically in the Text Editor for review.

Generate Superelevation Transitions ]

Text Editor: ..\22807915201\roadway\shapes.in
File Edit Criteria

Ded § BR > > 9

/% Buperelevation Settings and Parameters:

Project Mame: C:hvehprojectshZZ807315201%roadwayhsrBl7.prj
Tser: C:hverprojectsh 22807315201 roadwayvprojdbks'J Doe
Run Name: CLASS

Tnit System is english.

Created input £ile "shapes.inp".

Created activity log f£ile "shapes.log".

Created on Mon, May 10, 2010 =t 05%:52.

Using Preference File "FDOT_Urban e"

Using & Selection of "5% e max".

Using Length Selection of "All Cases™

Using Design Speed of 45.000000.

*

zuto shape
job number = 731

auto shape set
shape cluster baseline

Note If you get a message stating that the autoshape input file could not be written to file name “shapes.inp”,
check the path in the Create Input File field by clicking on the Browse Autoshape Input File icon ( ﬂ)

24. Click the Create Superelevation Shapes icon to draw the superelevation shapes into the design file.

0= d .1-:’3-:‘-:

/* Superelevation Settings and Parameters:

-
Project Name: C:ohe‘\projectsh2Z807315201%\roadwavhsr8l7. prd ‘ |

25. Close the Text Editor.
26. Close the Automated Superelevation dialog. Click Yes when prompted to Save Settings.

27. Review the superelevation shapes in the design file.

Exercise 5.2 Superelevation Shape Manager Tools

In lieu of a structured exercise, use the created shapes from Exercise 5.1 to review each of the
Superelevation Shape Manager Tools. At the end of this exercise, please Exit MicroStation.
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6 PROPOSED CROSS SECTIONS

OBJECTIVES

e Detail Proposed Cross Sections

e Typical Sections Overview

e  Process a Shapeless Typical to Add Existing Features
e  Process Proposed Features

e Modify Re-definable Variables

e Use DGN Elements and Adhocs

OVERVIEW

One of the most powerful and flexible features of GEOPAK is the use of criteria in generating proposed
cross sections. Within criteria, design conditions can be evaluated and complicated design decisions
executed in response to these design conditions. The flexibility of criteria allows the designer to make the
design as basic or as complex as the project requires. Numerous baselines can interrelate as ditches and
medians are drawn between roadways and ramps. Sophisticated drainage details can also be drawn with
criteria.

Users utilize the FDOT Cross section criteria to draw cross section features outside of the mosaic of
superelevation shapes typically representing pavement. Operationally, the software constructs the cross
section features derived from the mosaic of shapes first. Then, the software constructs the remaining
portions of the cross section through the application of criteria emanating out from the outer edges of the
shapes.

The FDOT Criteria by designs runs all cross sections (existing, divided or undivided, mill and resurface,
new pavement or both, widening, etc.) through the Typical Section Generator. FDOT delivers 5 typical
sections. Each of these typical sections is associated with specific criteria files. By selecting a typical
section appropriate to the project, the required criteria files are automatically applied and setup using the
proper side slope conditions.

Drawing proposed cross sections is the interaction with all the various components already addressed in
this manual, with the addition of criteria. The following components are required to draw proposed cross
sections:

o GPK file - All referenced chains and profiles are stored. These include shape cluster baseline
and profiles in addition to special ditch grades, retaining wall alignments, etc. A minimum of
one alignment and one profile is required.

e Existing Ground Cross Sections

e Pattern Lines - If Pattern by DGN was utilized
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e Shapes - Utilized to draw pavement features encompassing superelevation. However, if the
project has no superelevation transitions, the user may use the shapeless method. In this case,
the initial point is the shape cluster baseline, profile, and tie combination. Users draw all
proposed cross section elements, including pavement with criteria.

Note The FDOT criteria require shapes to be present for all proposed cross section runs. Travel lane width
shapes are the minimum.

e Plan View Layout of Roadway Features - The FDOT2008 criteria support various design
options based on plan graphics. It is important to know what these options are during the
design stage of the project to save time and effort when it comes time to create the proposed
cross sections. It is recommended that the Design & Computation Manager be used during
the design process to insure that any Adhoc attributes required by the criteria are attached to
the elements

CONTROLLING CROSS SECTION FEATURES

6-2

The FDOT criteria by designed have many variables set with default values that control what and how the
cross sections are drawn. Re-definable Variables control these features, graphic “trigger” elements, and
Adhocs attached to these graphics. Using a combination of these options a user can control the output of
the cross section run.

RE-DEFINABLE VARIABLES

Re-definable Variables are modifiable, so they have different values over different station ranges within the
same cross section run. Re-definable Variables populate into the Proposed Cross Section run when a
Typical applies through the Typical Section Generator. These variables by designed used as typical
settings over the length of the project. The user can modify them for the entire run or with the use of
additional “If/Then” statements to cover specific station ranges of sections. It is important to note, any
Adhocs found on plan graphic elements will overwrite the Re-definable Variables. For a complete list of
the Re-definable Variable used in the criteria, please see the Cross Section Criteria Help documentation.

o Proposed Cross Sections - EXBASE
File

5 DGN File Wariabla

Pattem _d_BExistPavt Thick
Existing Ground _d_ExistMiscPavt Thick
Shapes _d_Bxist ShoulderThick
Shape Clusters _d_BuistCurb Thick
Define DGN Variables d_Exist Sidewalk Thick

Define Variables _d_Sidewalk Search Distance
Redefinable Varables

Plot Parameters
Drainage

Redefine

5 =/

/* Thickness in master units of the existing pavement =/
/" structure. Set to 0 ff no desired existing pavement =/
/g to be drawn. i
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Double clicking on one of the variables or selecting the variable in the list and then clicking Edit opens the
Re-definable Variables Editor dialog.

Thickness in master units of the existing pavement

structure. Set to 0 if no desired existing pavement
is to be drawn.

EXaMPLE:
if (Sta »= 0+00 R 1) then

{
_d ExistPavtThick

F & £ & & & & & &

{Sta »= 0400 R 1) then

_d ExistPavtThick = 8/12

From this editor, the user can modify the value for the entire run by typing in the new value and clicking
Save. To maintain the value of the variable, but modify over a station range, the If statement may be
copied and pasted with a new defining If statement. See below for an example.

Fedefinable Vanables

is to be drawn.

EXAMPLE:
if (Sta »= 0+00 R 1) then

{
_d ExistPavtThick

1
if (Sta »= 90+00 R 1)

1
_d ExistPavtThick

}

Save
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GRAPHIC ELEMENTS

Graphic elements found in the DSGNRD file control many of these features. Define_ DGN Variables
searches for these graphic elements. The FDOT Criteria defines these variables to match the symbology
for the feature as defined in the Design & Computation (D&C) Manager. It is important to use the D&C
Manager to draw the elements into the design. Most features are commonly drawn elements that a
requirement in the design file, such as EOP, curb and sidewalk or paved shoulders. Some features are not
required for plans production but necessary all the same to add certain features to the cross sections. These
features include special ditch lines, median lines, milling limit lines, etc.

The user should pay special attention in the placement of these lines. They must cross the pattern lines and
be placed in the area of the design file that the criteria will be able to locate them. Simply placing a line
into the file does not guarantee that the criteria will find it. For example, the user should place a special
ditch line outside the limits of the shoulder of the roadway where the ditch would be constructed. (This
includes paved and unpaved shoulder limits.)

Graphic Element Summary

Feature Associated
Adhocs?
Back of Sidewalk Yes
Front of Sidewalk No
Driveway Yes
Edge of Pavement Yes
Existing Ground No
Existing R/W No
Proposed R/W No
Milling Limits Yes
Miscellaneous Asphalt Yes
Curb and/or Gutter (All
types) No
Paved Shoulder Yes
Side Road Tie Down Lines Yes
Match lines No
Curb and Gutter Wall No
Shoulder Barrier Wall Yes
(Cant.or L)
Shoul_de_r Barrier Wall No
(Retaining)
Gravity Wall No
Median Barrier Walls Yes
Edge of Front Slope 1 No

©2011 FDOT FDOT GEOPAK for Roadway Designers - Advanced



PROPOSED CROSS SECTIONS - Controlling Cross Section Features Chapter 7

Feature Associated
Adhocs?

Special Ditch Lines Yes

Berm Lines Yes

Front_ Slope 1 Slope Yes

Override

Front_ Slope 1 Width Yes

Override

Front_ Slope 2 Slope Yes

Override

Ditch Width Override Yes

Back Slope Override Yes

Ditch Depth Override Yes

Force Slope Override Yes

Feather Distance

Override Yes
Note For a detailed list of the graphic elements the criteria searches for, consult the FDOT Criteria Help

files, T accessed through the FDOT Menu option Roadway > FDOT2008 Criteria Help Files.

ADHOC ATTRIBUTES

Most, but not all, graphic elements needed for criteria have associated Adhoc attributes. These Adhocs
represent variables in the criteria. They can represent numeric values for thicknesses, heights, widths, etc.
They can have a text or string value that can represent a trigger (Yes or No) or the names of COGO chains
or profiles. It is important to understand that FDOT Criteria only recongizes the Adhocs defined by the
delivered FDOT .ddb file. User must not introduce New Adhocs onto an element and then be expected to
be read by the criteria.

Adhacs attach to elements in several ways. The first way is through the D&C Manager using either the
Design or Set Modes with Place Influence and Adhoc Attributes toggles on. The values for the Adhocs
have been set to a default and will revert back to these values each time the item is invoked.

Note The values shown in the Adhoc box within D&C Manager do NOT represent the Adhocs attached to
an existing element. The user may modify them to add to new elements drawn or set on to existing
elements.

The user may also place them on elements using one of the Adhoc Attribute Managers (GEOPAK or
FDOT). These programs can gather the Adhocs for review and subsequent modification, and then set them
back onto existing elements in the file.

For a detailed list of the Adhoc attributes the criteria searches for, consult the FDOT Cross Section Help
files. They may be accessed through the FDOT Menu under Roadway > FDOT2008 Criteria Help Files
—or—by clicking on the “?” icon on the Adhoc table that pops up with the D&C Manager.
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ADHOC ATTRIBUTE MANAGER

The Adhoc Attribute Manager can be accessed from the menu pull down Applications > Road > 3PC
Adhoc Attribute Manager — or — from the Road Toolbox.

Applications | Window Help

GEOPAK b | Deactivate GEQPAK |
2
Map ROAD »|  ROAD Tools

S g Project Manager

SURVEY 3

DRAINAGE | Corridor Modeling

WATER SEWER b|  Site Modeling

LANDSCAPE ¥ | Active Chain Control

Training Elemnent Attributes

[ 3pC AdHoc Attribute Manager

ABCHECEORAK User Preferences
Geometry L4
Design & Computation Manager Project MEHEQEF
Quantity Manager . .

: Active Chain Control
Plans Preparation 3
DTM Tools N . -
30 Tools . Application Attribute Viewer
Cross Sections 4 3PC AdHoc Atlrijgule Manager
Utilities ’ vl
Help Open as ToolBox
File
BT d e
Mame | Type | Yalue
File Menu Opens the Preferences dialog box.

f = =

I | Nzma [ [ vishia | I
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Set Mode : [Append |
[] Window : [Center
Hilite

Preferences

Set Mode - Defines the actions of the tool. Options include to Append (add the Adhocs
in the list box to the selected element) and Replace (remove existing Adhocs and replace
with Adhocs in the list box to the selected element).

Window - Offers to options to view the active element when reviewing Adhocs on a
selection set. When toggled on and set to Center, the active element is automatically
centered on the screen. When Pan is selected, MicroStation pans to the selected element.

Hilite - The active element for review is highlighted.

Icons

e
8 AdHoc Attribute

File

Bg'SPe

MName Type Value

Attribute Display Filter ~ Opens the Attribute Display Filter dialog box that queries the Adhocs
attached to MicroStation elements. The user can create a selection set from the results.

AdHoc Attribute Displz
File Settings

Type

|E| [String *| [=

[ ()| [aD]| [oR| [NOT]

File - Options to Open, Save and Save As. The filter settings are saved as .txt files that
can be used at later time.

Settings - Opens the Display Preferences dialog. Allows control for highlighting color
used with the Display options.
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One Color Digplay E

| oK | [ Cancel |

Right clicking on a highlighted row in the list box will bring up the option to Copy to
Display Filter. Selecting this option will copy the Adhoc information into the display
filter using the correct format.

AdHoc Attribute Manag.
File

g@# - 1af 1:Line

Name Type Walue -
Milling Depth N|

Sample Of... N L
Sample W Numeric © 2000000 || %
Cwerday T...  Numeric 0.160000
Oweray T...  Numeric 555.000000
Cwerday T...  Numeric 555 000000
Oweray P...  String naone -

4 0 P

M AdHoc Attribute Display Filtes
File Settings

{ Milling Depth:Mumeric = 0.160000 )

Copy to Display Filter " |

Value

Type
=] Gng ) =~

Name

The options at the bottom of the dialog create new conditions that can be added to the list
using the insert icon. The display icons above the list box provide display options for the
elements that meet the conditions in the list box. Those options are from left to right,
Normal Display, Highlight Selection, Hide Selection, and Display Only Selection.
Once listing the conditions for the selection, the Add Elements to Selection Set icon
adds the elements to a MicroStation selection set.

Identify Element Selects an element to review the Adhocs. If Adhocs are attached to the element,
they will be populated in the list box.

Set Attributes  Sets the Adhocs contained in the list box to selected element(s).

Adhoc Scooper  Scans the file for elements with attached Adhocs and creates an output file with
the Adhocs and associated information.

Previous Element With selection set identified for review, this navigates to the previous
element.

Next Element With selection set identified for review, this navigates to the next element.

List Box The list box contains the Adhocs associated with a selected element. Once
Adhocs are in the list box, add or delete new Adhocs using the Add New Row and
Delete Row icons on the right of the list box. Modify Adhocs by clicking on the Name,
Type, or Value and typing or selecting the new value. Once changes are made, the
Adhocs can be set or attached to elements in the file.
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GENERAL CONSIDERATIONS

Due to the additional functions built into the criteria, there are a few things to check in the design files.

e Make sure there is a Median Line drawn into all median sections. This also includes
crossovers and traffic separators. Crossovers and traffic separators are handled by placing an
Adhoc on the Median Line.

e Check for any special lines that are required for special features such as special ditches,
berms, slopes plan graphic overrides, etc.

e  Check design elements for required attribute tags or Adhocs. If there has been a new release
of the criteria, double check the Adhocs on the existing elements using a combination of the
D&C Manager (has all the required Adhocs set up) and the Adhoc Attribute Manager (lists all
the Adhocs currently set on the elements).

If any of the design elements are not correct, the resulting cross sections will not be as expected. The Help
documentation can help guide the designer to achieving the desired results.

PROPOSED CROSS SECTIONS

Proposed Cross Sections may be accessed:

e From Road Project, click the Proposed Cross Sections icon.

e
Cross Sections !

e The Select Run dialog appears. Either select an existing run or create a new run by selecting Run > New.

Time
05/10/2010 10:30:03

Description
Urtitled

e The Proposed Cross Sections dialog appears.

“ Proposed Cross Sections - EXBASE [ |

File

XS DGN File

Pattem

Bxisting Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables

Plot Parameters
Drainage
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FILE MENU

#4 Proposed Cross Sections

Save Settings

Export...

Plot Parameters
Drainage

Run Process the proposed cross sections. Selecting this option will access the Proposed
Cross Section dialog shown below.

Proposed Cross Secti

[] Pause On Each Section
[] Criteria Viewer
[] Disable View Update

Output Selection of the To Screen option will write all output to the screen, while using the To
Log File option will write all output to the designated log file.

Proposed Cross Se¢
Qutput

¥ To Screen
To Log File
|| Pause On Each Se

Pause On Each Section ~ Selecting this check box will cause the proposed cross sections to pause
after the first cross section is processed. The user can control the processing of each
subsequent section by clicking the Apply icon and can abort at any time.

Criteria Viewer Selecting this check box will access the Criteria Viewer at the beginning of the
first cross section. This viewer allows the user to walk through the processing of the
section while watching the criteria.

Apply  Begin the processing of the proposed cross sections.
Save Settings Saves any changes to the run.
Export Exports all dialog settings to a proposed cross section input file.
Exit Exit the dialog.
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XS DGN FILE

File

X5 DGM File

Pattem

Existing Ground
Shapes

Shape Clusters
Define DGM Varables
Define Varables

Plot Parameters
Drainage

XS DGN File The file containing the specified cross sections. When using a working alignment
definition, the cross section design file name fills in automatically.

Tolerance The designation of a tolerance value allows user specification of the acceptable
gaps/overlaps between elements forming the cross sections.

The FDOT Ceriteria requires the tolerance to be set to 0.01.

PATTERN
File
%S DGN File [] Use Working Alignmertt Definition
fattemn
Exieting Ground i
Shapes Chain: [ <Select>
Shape Clusters Horizontal Scale: | 10 Vertical Scale: | 10
Define DGN Variables DGN File:
Define Varables e
Plot Parameters Search Criteria
Drainage | Lv Names:
= Lv Numbers:
] Colors:
0 Styles:
| Weights:
] Types:
[ Match | [ Display |
Use Working Alignment Definition Select this box, when working with a Working Alignment

Definition. The rest of the dialog dims and utilizes the pattern definition from the
defined working alignment. If the check box is clear, the user defines the patterns
manually using the options on the dialog.
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By DGN File

Chain

Horiz/Vert. Scale
DGN File

Search Criteria

Match

Display

Reset

! Proposed Cross Sections - EXBAS

File

XS DGN File

Pattem

Existing Ground
Shapes

Shape Clusters
Define DGN Variables
Define Varables

Plot Parameters
Drainage

{Use Working Alignment Definition:
By DGN File -

Chain: | <Select>

Horzontal Scale: | 10 Vertical Scale: |10

DGN File:

Search Criteria
Lv Names: Pattemlines1_dp
Lv Numbers:
Colors:
Styles:
Weights:
Types: 34

Match [ Display

PROPOSED CROSS SECTIONS - Proposed Cross Sections

Allows the user to define the cross section locations by graphical lines in a design file
called “patterns”. When selected, the dialog changes to allow the input of required
information.

M Proposed Cross Sections - EXBAS

File

XS DGN File

Pattem

Existing Ground
Shapes

Shape Clusters
Define DGMN Variables
Define Vanables

Plot Parameters
Drainage

[]Use Working Alignment Defirition
Chain: [ <Select>
10

Horizontal Scale: Vertical Scale: | 10

DGN File:

Search Criteria
Lv MNames:

Lv Mumbers:
Colors:
Styles:

Weights:
Types:

[ Resat

TR

Alignment used to cut the existing sections.
This is horizontal and vertical scale of the cross sections.
The name of the design file where the pattern lines reside.

Graphical symbology of the pattern lines. This symbology can be set by
selecting from a list of available options using the icons at the right of the dialog or using
the Match icon.

Whenever graphical patterns are used, the software searches ALL of the models in the
specified design file to locate the patterns.

Clicking this icon and identifying a graphical element will harvest the symbology of the
element into the dialog.

Clicking this icon will highlight all elements in the design file that match the symbology
in the dialog.

This icon will blank out or reset all of the symbology fields.
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By Station Allows the user to define the cross section locations by specifying particular station
values. When selected, the dialog changes to allow the input of the required information.

File

¥S DGN File [] Use Working Alignment Definition
Fattem

Existing Ground

Shapes Chain: | <Select>

Shape Clusters Horzontal Scale: | 10 Vertical Scale:
Define DGMN Varables

Define Varables Begin Station:

Plot Parameters -
Drainage End Station:

Increment
Left Offset:
Right Cffset:

Chain Alignment used to cut the existing sections.

Horiz Scale/Vert. Scale  Beginning station of the patterns.

Begin Station ~ The Begin Station may be typed into the field manually or populated
dynamically using the ﬂl icon.

End Station The End Station may be typed into the field manually or populated dynamically
using the ﬂl icon.

Increment/Even Uses the Begin Station and adds the value to obtain the next station value
regardless of station equations.

Left Offset Specifies the left extent of the cross sections.

Right Offset Specifies the right extent of the cross sections.
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PROPOSED CROSS SECTIONS - Proposed Cross Sections

EXISTING GROUND

p Proposed Cross Sections - EXBAS

File

XS DGN File [] Use Working Alignmert Definition

Pattem DGN File:
Existing Ground
Shapes Search Criteria
Shape Clusters ] Lv Mames:
Define DGMN Varables
Define Varables
Flot Parameters

Lv Mumbers:

Colors:

[l
[
Drainage F Shles:
[l
[
[

Weights:
Types:

Match | | Display | | Resst

Use Working Alignment Definition When Use Alignment Definition toggle is activated, the rest of

DGN File

Search Criteria

Match

Display

Reset

the dialog is ghosted and the existing ground definition form the defined working
alignment is utilized. If the toggle is not activated, the required information to specify
the existing ground must be entered manually on the dialog.

The name of the design file where the existing ground cross sections are located.

Graphical symbology of the existing ground lines. This symbology can be set by
selecting from a list of available options using the icons at the right of the dialog or
using the Match icon.

Clicking this icon and identifying a graphical element will harvest the symbology of the
element into the dialog.

Clicking this icon will highlight all elements in the design file that match the symbology
in the dialog.

This icon will blank out or reset all of the symbology fields.
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SHAPES

File

XS DGM File [] Use Working Alignment Definition

Pattemn (Allin DGN -
Buxisting Ground
DGM File:

Shapes

Shape Clusters
Define DGM Varables
Define Varables

Plot Parameters
Drainage

Use Working Alignment Definition When Use Working Alignment Definition check box is
selected, the rest of the dialog is dimmed and the shape definition from the defined
working alignment is utilized. If the check box is clear, the required information to
specify the shapes must be entered manually on the dialog.

There are 3 options available with which to define shapes:

File

X5 DGN File

[ Use Working Alignment Defini

Pattem
Existing Ground By Search Crit
Shapes

Shapeless

Shape Clusters

All in DGN All of the shapes in the specified design file are used, regardless of symbology.

File

%S DGN File [7] Use Working Alignment Definition

Pattem [Allin DGN |
Bxisting Ground
DGH File:

Shapes

Shape Clusters
Define DGM Varables
Define Varables

Flot Parameters
Drainage
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PROPOSED CROSS SECTIONS - Proposed Cross Sections

By Search Criteria

Shapeless

used.

File

Only shapes in the specified design file matching the defined symbology are

X5 DG File

Pattem

Existing Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables

Plot Parameters
Drainage

[7] Use Working Alignment Definition
[ By Search Criteria = |
DGM File:

Search Criteria
Lv Names:
Lv Mumbers:
Colars:
Styles:
Weights:
Types:

When specifying shapes using either of the previously mentioned options, the software
searches ALL of the models in the specified design file to locate the shapes.

No shapes are utilized and all cross section elements are drawn with criteria. No
additional user input is required with this option.

File

#5 DGN File

Pattemn

Bxisting Ground
Shapes

Shape Clusters
Define DGM Varables
Diefine Varables

Plot Parameters
Drainage

[7] Use Working Alignment Definition
| Shapeless v|
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SHAPE CLUSTERS

File

X5 DGN File | Tie/PGL | Profile
Pattem I ’ 1
T I
Bxisting Ground . yoes |
Shapes [ Thick
Shape Clusters
Define DGN Variables

Define Varables Chain: [BL817 + | I¥ Profile: [EXGROUND -

Plot Parameters
Drainags Apply Profile at: D0.000000

[ Add | [ Modfy | [ Delete | [ Up | | Down |

Side Slope Conditions

Define | [ Modiy

Criteria Files

Mame | Description

Chain Alignment name associated with the shape.

Tie/PGL Specifies the offset relation between the Chain and Profile.

File

XS DGN File | Tie/PGL | Profile
Pattem

Existing Ground
Shapes

Shape Clusters
Define DGN Variables

Define Variables Chain: [BLE17 « | I¥ Profile: [EXGROUND -

Flot Parameters
Drainage

If set to Tie, then the profile is applied at given offset from the chain.

Mnply Profile at? [Tie =] | 0.000000

If set to PGL, then the profile is applied along the given chain name selected from the
pull down.

oply Profile at (PGL =] [PGL-AT ~ |
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Profile Profile name associated with the shape cluster.
Scan icon When specifying the use of shapes, the Scan icon displays, and used to populate Chain
and Profile.

Tie/PGL Profile

BL317 PGL-RT PGL-LT
BLE1Y PGL-RT PGL-RT

Close

Selecting a cluster in the dialog will automatically fill in the chain/tie/profile information
back on the Proposed Cross Sections dialog.

If the Shapeless option is being used, select the Chain and Profile using the dropdown list
of available options.

Chain [BLB1Z ﬁﬁF‘mﬁle:

Chain iL -]
5elect> Select>
E BLE1Y Q [CLASS
PGL-LT EXGROUND
—|PGL-RT PGL-LT
PGL-RT
[
Add Adds the Profile Grade Line (PGL) information to the list box.
Delete Deletes the selected PGL from the list box.
Up Use this to move a selected PGL up in the order of the list box.
Down Use this to move a selected PGL down in the order of the list box.
Note It is important to add shape clusters into the list from left to right in the direction of stationing.
Typical This icon will only enable once a PGL in the list box is selected. Clicking this icon will

access the Typical Section Generator.

Chain Tie/PGL Profile
BL817 0.000000 EXGROUND
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New, Recanstroction or Rehabilitation
Oivided or Undivided Construction
fural or Urban

Biluminous Gr Concrete Pavemert
Stoulders, Curd and Guiler, Medians

Berms, Waills or ary combinaiion

Cel | Desciiption | Job Number: | 791

Template
Div_ExSlope Master model . e
Draw_ROW Master model Template Designed to Work with: | 1 | Shape Cluster

Existing_Features Master model A — :

= Apply to Left Roadway = _Descn ion
Proposed_Features Master model m
Und_ExSlope Master model Range

Apply to Whole Chain =
Begin Sta : [(DOP ] End Sta.:
On Chain: [ BLE17 [Select... |

Apply

Note The next section will discuss Typical Section Generator in detalil.

Thick This icon will only enable once a PGL in the list box is selected. Clicking this icon will
access the Pavement Thickness Plot Parameters dialog. This dialog can be used to
specify multiple pavement thicknesses and symbologies.

Chain | Tie/PGL | Profile |
EL317 0.000000 EXGROLND

FDOT criteria draws the pavement thicknesses. Therefore, the use of this dialog is not
required.
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Side Slope Conditions

Define This icon will access the Conditions dialog to manually setup the Side Slope Conditions
(e.g. Side Slope Left, Side Slope Right, etc.).

[ Side Slope LT

] [Station

] [Station

] [Station

] [Station

] [Station

[

Modify Accesses the Side Slope Modification dialog to modify the selected side slope condition.

Side Slope Medificatio

Change to:

Delete Deletes the selected side slope condition from the list box.

Up/Down Moves the selected side slope condition up/down in the list box.
Criteria Files

Add Clicking this icon accesses the Criteria dialog to manually select and add selected criteria
files to the list box.

Directory: CAFDOT2010Ngeopak criteria'

Files | Description
&ed | bx
bar_wall_inlet x
bar_wall_inlet_c...
bottom x
bottom_vars x
bosdim ¢ BoxDim x Edemal reference file holding the chart to
calculatepattem...  This Is The File CalculatePattemAngles x Included To Set T... =

Delete Deletes the selected criteria file from the list box.
Up/Down Moves the selected criteria file up/down in the list box.
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DerFINE DGN VARIABLES

When using the FDOT criteria, Define dgn variables are not populated in the dialog. .

File

X5 DGN File Variable
Pattem

Existing Ground
Shapes

Shape Clusters
Define DGM Variables
Define Varables

Plot Parameters

Drainage No files a

Variable Name: [Level Symbology =

DGN File: Q,

Search Criteria

(]

Lv Mames:
Lv Mumbers:

Colars:

Weights:
Types:

[
=
=
=
m
[

(|

(|

(|

Styles: (]
(|

(|

)

Match | | Display | | Reset

By File

Level Symbology /
DDB Feature

If set to All, then the defined DGN variables from all of the listed criteria files
are displayed. If the option is set to a specific criteria file, then only those DGN
variables defined in that particular file display.

exfeat _varablesx kel 5
exfeatures x
end_process x

(|
(|
(|

When set to Level Symbology, the dialog changes to allow the defining of the
DGN variable by graphical symbology (i.e. level, color, weight, etc.)

F Level Symbolocy
DDE Featurs h‘
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DGN File

Search Criteria

Variable Name: | Level Symbology v|
DG File: Q,
Search Criteria
Lv Names: (|
Lv Numbers: (|
Caolors: [
Styles: d
Weights: [}
Types: (| Add
[ Match | [ Display | | Reset | Madify

When set to DDB Feature, the dialog changes to allow the specification
of a feature to define the DGN variable.

Wariable Name: | DDB Feature
DiGN File:
DDB File:
Feature:

(el P

Description:

|

Types:

Add Modify

Design file where the graphical element is located.

When the Level Symbology option is used, define the graphical
symbology of the DGN variable. These symbologies can be populated
using the icons or the Match icon defined below.

Match Clicking this icon and identifying a graphical element will harvest the
symbology of the element into the dialog.

Display Clicking this icon will highlight all elements in the design file that match
the symbology in the dialog.

Reset This icon will blank out or reset all of the symbology fields.

Add Used to add an “undefined” DGN variable to the list box once it’s been
manually defined using either Level Symbology or a DDB Feature.

Modify If changes are made to a variable (i.e. symbology, dgn file name, etc.),
this icon is used to update or modify the selected variable in the list box.

Note Any changes made to these variables are saved within the cross section run in Project Manager. No

changes are made to the criteria files themselves.
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DEFINE VARIABLES

AL Proposed Cross Sections - EXBAS

File

*5 DGN File Variable

Pattem Process Station Range? Y ar M

Exdsting Ground Tent Size

Shapes Cell Scale Muttiplier

ShE!PE Clusters _ Existing TOPD DGN topord01...
Define DGMN Varables GEOPAK Lines DGM gklnrd (1.

Define Variables DDB Location S(GPK_...
Redefinable Vanables

Plot Parameters
Drainage

By file: [All

ariakle Mame:

Value:

Modify

By File When the By File option is set to All, all defined variables from all criteria are displayed. If
the option is set to a specified criteria file, only the variables within the specified criteria file
are displayed.

exfeat_definex
exfeat_vanables x
exfeatures x

end_process x
Value When a variable in the list box is selected, the defined value of the variable will be placed in
this box and made available for modification.
Add Used to add an “undefined” variable to the list box once it’s been manually defined.
Modify If changes are made to the value of a variable, this icon is used to update or modify the

selected variable in the list box.

Note Any changes made to these variables are saved within the cross section run in Project Manager.
No changes are made to the criteria files themselves.
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REDEFINABLE VARIABLES

These are Variables whose values can be changed throughout the cross section run based on station ranges.
There are two types of redefinable variables: Numeric and String.

e Numeric variables always begin with “_d_”. They can only contain a numeric value (e.g. 0,
1.2, -3, etc.).

e String variables always begin with an “_s . They can only contain a string value. Note that
if a number is entered (e.g. 9) for a string value that this will be interpreted as the character
“9” and not the number 9.

Proposed Cross Sections - EXBA
File

¥S DGN File Wariable

Pattem _d_BExistPavt Thick
Existing Ground _d_ExistMiscPavt Thick
Shapes _d_BxistShoulderThick
Shape Clusters ~d_ExistCurb Thick
Define DGN Variables d_Exist Sidewalk Thick

Define Variables _d_Sidewalk SearchDistance
Redefinable Varables

Plot Parameters
Drainage

Redefine

£ =/

/" Thickness in master units of the existing pavement 7/
/* structure. Set to 0 f no desired existing pavement =/

/"isto be drawn. i
Variable This is a list of the variables that can be redefined.
Redefine This is the definition of the variable highlighted in the Variable list box.
Edit To edit or change the value [[Reicfinable Variables Edita

of a variable, select the
variable in the list box and
click this icon. This will

Thickness in master units of the existing pavement
structure. Set to 0 if no desired existing pavement

access the Redefinable 7+ is to be drawn.
Variables Editor dialog 7+ EXEMPLE:

. - / if (Sta >= 0400 R 1 hen
(double-clicking on the L b

variable will also access the [L o, OTsmReRsr = B2
editor). Any changes to the
variable’s  value and/or
Station ranges are made _d ExistPavtThick = 8/12
within this editor.

(Sta »= 0+00 R 1) then

Save

Save Exits the editor and saves any changes

Note Any changes made to these variables are saved within the cross section run in Project
Manager. No changes are made to the criteria files themselves.

Cancel Exit the editor without saving any changes.
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PLOT PARAMETERS

Cross Section
Lines

Text
Line Text
Station Text

Baseline Name
Text

Proposed Cross Sections - EXBAS )
File

S DGN File
Pattemn Cross Section Lines; | —
Existing Ground
Shapes Text
Shiape Clusters [] Line Text
Define DGN Variables )
Define Variables [Bj Stk e
Redefinable Variables [] Baseline Name Text
Plot Parameters
Drainage
Plat
Pavement Thickness

Fill Gaps between Clusters

Transition Definition Apply Shape Transition Codes v
Intersect between Clusters

[] Process Clusters as Indicated

[[] Remove Skewed Effect

[[] Process Only Sections with Existing Ground

Pavement Shapes

This defines the element symbology for drawing top and bottom of shaped
pavement. This is also the default symbology for all elements drawn with
criteria when no specification is set for symbology within the criteria.

Selecting this check box will plot the PGL Elevations on the cross sections.
Selecting this check box will plot the Station Text on the cross sections.

Selecting this check box will plot the Shape Cluster Baseline name on the cross
sections.

Note FDOT criteria handles by design ALL of the required labeling so the text options should be unchecked
or disabled. The user can control each of the above text options using its associated GEOPAK Set
Feature dialog.

Symbology
fLevel: [Defautt
Color: [H 1

Weight: [

Text Preferences

Set Justification
Th: | 1.000

Tw: | 1.000 a Sample

Rt (B3 23 font023 |
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Plot

Pavement
Thickness

Fill Gaps
Between
Clusters

Transition
Definition

Intersect
Between
Clusters

Process
Clusters as
Indicated

Remove Skewed
Effect

Process Only
Sections With
Existing Ground

Pavement
Shapes

Note
disabled.

6-26

This indicates the depth of the shaped pavement in master units. If the shape cluster
pavement thickness is utilized and a value greater than 0 is given, both the top and
bottom of pavement are drawn utilizing the lines parameters. If a pavement
thickness of zero is utilized or the check box is clear, only the top surface is drawn.

Connect two shapes or the outermost elements drawn via criteria between two
shape clusters when the shape clusters reference the same Baseline Name.

Dictates the type of superelevation transitions to be used for drawing the proposed
cross sections. If the check box is clear, all superelevation transitions will be linear,
regardless of the transition ID attached to the shapes when created. If the check box
is selected, then the transitions attached to the shapes at the time of creation are
utilized. Any shape that had no transition identification attached defaults to linear
transition.

When criteria between two separate shape clusters draw lines that extend past each
other, selecting this check box will cause the two lines to be intersected and
trimmed.

When selected, GEOPAK draws the sections in the specified order. If disabled the
default is left to right.

Proposed cross section elements are drawn sensitive to skew angles. Depending on
the circumstances, the designer may not want to utilize this skew angle, so enabling
this option removes this skew effect.

When enabled, only cross sections that contain existing ground lines will be
processed in the run.

Option to draw the pavement shapes or not. Left unchecked, the top line o a shape
cluster will not be drawn in the cross section.

FDOT criteria handles by design ALL of the above scenarios so they should ALL be unchecked or
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DRAINAGE

# Proposed Cross Sections - EXBAS|
File

%5 DGM File [ Draw Drainage Componerts

Pattem Project Database:

Existing Ground )
Shapes Drainage DGN File:

Shape Clusters
Define DGN Variables
Define Variables
Redefinable Variables
Flot Parameters
Drainage

Draw Drainage

Select this check box to draw the drainage components onto the cross sections.
Components

Project Database This is the project database from GEOPAK Drainage.

Drainage DGN File Design file where the drainage graphics (i.e. nodes and pipes) reside.

TYPICAL SECTIONS

This feature within Proposed Cross Sections was originally developed to automate (as much as possible)
the development of cross sections for widening and resurfacing jobs, but it has been expanded to account
for all types of construction. Typical Section Generator is a library of cells that represent typical sections.
Each typical section is associated with a set of criteria files. It enables selection of a typical section from
the library and sets everything up under the proper side slope conditions.

When the typical is applied, the software reads the criteria files and all variables contained in those files are
populated into the dialog.

S Typical Sections

New, Reronstroction or Rehabilitation
Ofvided or Undivided Constroction
Rurgl or Urban

Bfluminous Gr Concrele Povemernd
Siowidors, Lurb ond Gutter. Nedfons

Berms, Walls or ory combination

Cell Description | Job Number: | 791

- Template
Div_ExSlope Master model i o
Draw_ROW Master modsl Template Designed to Work with: | 1 | Shape Cluster

Existing_Features Master model m — _—

- Apply to Left Roadway  ~ _Descn ion
Proposed_Features Master model m
Und_ExSlope Master model Range

Aoply to Whole Chain =~
Begin Sta.: DP End Sta.:

On Chain: | BL817 [ Select... |

Apply
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Cell/
Description

Template

Template
Designed to
Work With:

Description

Range

Apply to Whole
Chain

The Typical Sections are a cell library where each cell in the library represents a
different typical.

If the selected typical section is NOT designed for divided roadways, note that the
“Apply to Left/Right Roadway” option is not available (i.e. it’s dimmed).

Template
Template Designed to Work with: | 1 | Shape Cluster
Apply to Left Roadway

If the selected typical section is designed for divided roadways, note that the “Apply to
Left/Right Roadway” option is available. In this situation, you are required to process
the typical section twice; once for the Left Roadway and a second time for the Right
Roadway.

Template
Template Designed to Worc with: | 2 | Shape Clusters

| » Applyto Left Roadway
- Apply to Right Roadwayg
anae g

The FDOT criteria control file accounts for the LT/RT side slopes. The typical need
only be applied once to each shape cluster.

Opens the FDOT/ECSO GEOPAK Typical Sections Criteria Help Files, which
describe what the typical sections are designed to do, under what conditions the typical
can be run and it documents each of the variables used to control the cross sections.

|

Florida Department of Transportation

WELCOME TO THE FDOT/ECSO GEOPAK

Typical Sections Criteria Help Files
-

If this option is used, the typical section criteria is applied to the entire length of the
chain.

Range
Apply to Whole Chain
Begin 5ta. [ DP ] End Sta.: [DF ]

On Chain: | BL817 [ Select |
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Apply Process the Typical Section. This does two things:

First, it sets up the criteria under the appropriate side slope conditions in the Proposed
Cross Sections dialog

Side Slope Condtions

LT
| Define || Modfy || Delete || U | [ Down |
Criteria Files

Mame | Description | -
exfeat_variables x Variables Definition File 05-07-2005. =
exfeatures x Exizting Features File 02-16-2010. E
end_process x End Process 08-01-2009. 57
( Add ] | Delete | | Up ] | Down ]

Second, it populates the variable portions of the dialog with the variables defined in the
criteria.

File

*5 DGN File Variahle

Pattem Process Station Range? Yor N

Existing Ground Text Size

Shapes Cell Scale Muttiplier

Shape Clusters . Existing TOPO DG topord01...
Define DGM Varables GEOPAK Lines DGM gklnrd01...

Define Variables DDB Location SGPK_...
Redefinable Varables

Flot Parameters By file: [Al <
Drainage

Warable Name:

Value:
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DELIVERED TYPICAL SECTIONS

There are five (5) delivered typical sections. Each typical section has its own detailed documentation.

EXisting The Existing_Features typical will extend existing ground lines to the extent of the
Features cross section cell and draw the base for the existing pavement, shoulders, curbs,
sidewalks, and traffic separators. The Existing_Features criteria search the topo
file to locate the plan view elements defining the limits of the existing features.

It also searches a supplemental design file, (GKLNRD) referred to as the
“GEOPAK Lines file”, for those same elements. This supplemental file is
designed to be used in conjunction with the topo file in instances when the topo
file is not entirely correct. Sometimes the topo file elements are not coded with
the correct features or do not have the correct level symbology for the criteria to
locate.

In these instances, the correct elements are drawn into the supplemental file for the
criteria resulting in correct cross sections without modifying the topo file received
from survey.

There are a few important notes to remember:

Do not copy all of the elements from the topo file into the GKLNRD file. Only
the individual elements that are not correct should be copied or drawn into this
file.

Proposed Feature Criteria does NOT support the GKLNRD file.
Proposed This draws pavement shoulders, curb and gutter, medians, berms, walls or any

Features combination. This all-in-one typical is used for all instances of proposed features
whether divided or undivided, new, rehabilitation or reconstruction.

Slope Reports  sjope Text Reports.
Div_ExSIope  This creates ASCII text file of existing pavement slopes for divided roadways.
Und_EXSlope  Thjs creates ASCII text file of existing pavement slopes for undivided roadways.

Draw Right The DrawROW typical draws and labels existing R/W and wetlands on the cross
of Way sections. It also draws and labels proposed R/W and fence.
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Exercise 6.1 Shapeless Cross Sections - Existing Base

In this exercise, the user will be introduced to the Typical Section Generator, a tool that allows the user
to automatically access and setup the appropriate criteria for cross sections.

1. Double-click on the self-extracting zip file C:\Chapter6_Exercises.exe and click the Unzip icon at the
prompt. This will extract and setup the files needed for this exercise.

Open the design file C:/e/Projects/228079115201/roadway/RDXSRDO01.dgn.
Access the Model RDXSRD.

Access Project Manager.

o~ w0

From Road Project, click the Proposed Cross Sections icon.

Proposed
Cross Sections

6. Create a new run named EXBASE and access the dialog.

M Proposed Cross Sections - EXBAS
File

X5 DGN File

Pattem

Existing Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables

Plot Parameters
Drainage

7. From Proposed Cross Sections, select the category XS DGN File.

A Proposed Cross Sections - EXBAS
File

%S DGN File X5 DGM File: | C\e'projects 228079152 | Q
Pattem Tolerance: | 0.100000

Existing Ground
Shapes

Shape Clusters

Define DGN Vanablas
Define Varables

Plot Parameters
Drainage

8. The XS DGN File name populates automatically from the Working Alignment Definition.
9. Change the Tolerance to 0.01.

Tolerance: | 0.010000
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10. Select the category Pattern.

File

X5 DGN File

Pattem

Existing Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables

Plot Parameters
Drainage

By DGN File +

[] Use Working Alignment Definition

Chain: [<Seled>

Horizontal Scale:
DGN File:

Search Criteria
Lv

Weights:

10

Names:
Lv Numbers:
Colors:
Styles:

Types:

Vertical Scale: | 10

Match |

[

Display ]

11. Enable the Use Working Alignment Definition toggle.

M Proposed Cross Sections - EXBAS

File

%5 DGN File

Pattem

Existing Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables

Plot Parameters
Crainage

[¥]iUse Working Alignmert Definition;

By DGN File ~

Chain: | <Select>

Horizontal Scale: |10

DGN File:

Search Criteria

Lv Names:
Lw Numbers:
Colors:
Styles:
Weights:

Types:

Vertical Scale: |10

PattemLines1_dp

Bylevel
Bylevel
Bylevel
34

[ Display ]

12. The dialog populates with the pattern symbology information.

13. Select the category Existing Ground.

i Proposed Cross Sections - EXBAS

File

XS DGN File

Pattem

Existing Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables

Plot Parameters
Drainage

DGN File:
Search Criteria

6-32

Lv Names:
Lv Numbers:
Colors:
Styles:
Weights:

Types:

[ Use Working Alignment Definition

Maich |
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Chapter 7

14. Enable the Use Working Alignment Definition toggle.

#4 Proposed Cross Sections - EXBAS

File

XS5 DGN File

Pattem

BExisting Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables

Plot Parameters

ilUse Working Alignment Definition:

DGN File:

Search Criteria

Lv Names:
Lv Numbers:

Colors:

XSGrdline_ex

Bylevel

Drainage Styles: Bylevel

Weights: Bylevel
Types: 4

Match | | Display

15. The dialog fills out with the appropriate existing ground information.

16. Select the category Shapes.

M Proposed Cross Sections - EXBAS

File

¥S DGN File [7] Use Working Alignment Definition

Patem
Existing Ground
Shapes DGHN File:
Shape Clusters
Define DGN Varables
Define Yarables

Plot Parameters
Drainage

17. The existing base criteria do not need superelevation shapes, so this will be a Shapeless run.
18. Select the category Shapeless.

Note

FDOT GEOPAK for Roadway Designers - Advanced

M Proposed Cross Sections - EXBAS

File

XS DGN File .
Pattem i » Alin DGN

Existing Ground By Search Criteria
Shapes

Shape Clusters
Define DGN Varables
Define Varables

Plot Parameters
Drainage

Even though there are shapes defined in the Working Alignment Definition, in this case we are not
using the Working Alignment Definition but choosing to override this by manually setting the option.
This will in no way affect the Working Alignment Definition.
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19. Select the category Shape Clusters.

4 Proposed Cross Sections - EXBAS|

File

XS5 DGN File

Pattem

Existing Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables

Plot Parameters
Drainage

| Tie/PGL | Profile

: Typical
[ Thick |

[<Select> + | I¥ Profile: [<Select>
Ppply Profile at: 0.000000
[ Add | [ Modfy | [Delete | [ Up | [ Down |

~]

Side Slope Conditions

Define Modify

Criteria Files

Mame | Description

20. Click the down arrow for Chain and select BL817.

Chaini [ <Select> v J¥ Profile: [<Select> =
e =) [0.000000

<Select>
BL817

N e
PGL-LT

PGL-RT |

[ Ad

BLST7 =] J5 Profe:
Apply Profile at: 0.000000

[ Add | [ Modiy | [ Delete | [ Up | [ Down |
21. Click the down arrow for Profile and select EXGROUND.
Chain: [BLBT7 =] J§ Profiie?

Apply Frofile at: [Tie_=] | Profile |
=Select>
((Add | [ Modfy | [ Delete | [lcass
EXGROUND
PGLLT
PGL-RT

22. From Proposed Cross Sections, click the Add icon to add the PGL information to the list box.

Chain | Tie/PGL | Profile |
BL317 0.000000 EXGROUND | [ Typical |
[ Thick |
Scan

Chain: [BLBI7 ~ ] J§ Profie: [EXGROUND  ~
Apply Profile at: 0.000000

) \[osiy | [(Detsie ] e ] [[Down )
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23. Select the PGL added in the previous step, and then click the Typical icon. Typical Sections opens.

Creagfes ACSH Text Flle

Of Existing Pavement Slope

| Job Number: | 791

Cell | Description

= Template
Div_ExSlope Master model . .
Draw_ROW Master model Template Designed to Work with: | 1 | Shape Cluster

Exsting_Features Master model e o

Proposed_Features Master model
Und_ExSlope Master model Range

Apply to Whole Chain

Begin Sta.: [[DP ] End Sta.:
On Chain: | BLE17 [ Select... |

Apply

24. Select the Cell Existing_Features.

Erutoyr T Baraatar P —

s s TeLTa
e el e PO Lok S S S
—_— —\ o
-: AR G ST Erutog Stvaat / TEREREAE, by L Al Do \ Srwtg ST o Gy

Ewwtog Fhnuises

EXSTING FEATURES TYAICAL SECTION

Job Mumber: | 751
Template
Template Designed to Waork with: | 1 | Shape Cluster

Cell | Description
Div_ExSlope Master model
Draw_ROW Master model
Existing_Features Master model N —

— Apply to Left Roadway - Description
Proposed_Features Master model
Und_BExSlope Master model Range

Apphy to Whole Chain -

Beqin Sta .- [DPF | End Sta.:

On Chain: | BLE17 [Select... |

Apply

FDOT GEOPAK for Roadway Designers - Advanced ©2011 FDOT
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25. Click the Description icon to open the help files for the Existing Features typical.

26. Review the documentation for the Existing Features typical. Close the Windows Internet Explorer
window when done.

ke | & CAFDOT2010\GEOPAK\typicals\2008\htm\FDOT Pristing Features.htrmi
S.Z

i Favorites | o @ Suggested Sites v 2] Web Slice Gallery v

| & FooT/ECSO0 - Brsting Features Typical Section

Florida Department of Transportation -
Gl AK Typical Sections

Existing Features Typical Section

Existing Features + Proposed Features + Draw Right - Existi Reports ~ Help Index ~

Introduction: Existing Features Typical Section

Thig criteria file is meant to draw Extend Existing Groundline, tags extended existing groundline with a text warning flag, existing subbase, existing shoulders, existing sidewalks
and existing pavement on any project. All the Designer should have to do is define edge of the appropriate symbology for the edges of pavement, shoulders and sidewalk as
well as the appropriate pavement, shoulder and sidewalk thicknesses for his/her project

This file should be run side slope LT only.
ASSUMPTIONS:

Done € Intemet | Protected Mode: Off 45 v ®100% ~

27. Click Apply. Typical Sections closes. In the Proposed Cross Sections dialog, the Side Slope
Conditions list box and Criteria Files are populated.

r Proposed Cross Sections - EXBAS

File

¥S DGN File Chain | Tie/PGL | Profile

Pattem BL817 0.000000 EXGROUND
Bxdisting Ground

Shapes

Shape Clusters

Define DGN Variables

g:ﬂr;? Vil:at:ulres " Chain: |BLB17 + | 1§ Profile: [EXGROUND -
INaole Vanables

Plot Parameters Apply Profile at: 0.000000

Drainage [ Add | [ Modfy | [ Delete | [ Up | [ Down |

Side Slope Conditions
LT

Define | [ Modfy | [ Delte | [ Up

Criteria Files

Name | Description

exdeat_vanables x Wariables Definition File 05-07-2009.
exdeatures x Existing Features File 02-16-2010.
end_process x End Process 08-01-2009.

Add | [ Delete | |
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28. Select the category Define DGN Variables. Note that there are no variables to change.

M Proposed Cross Sections - EXBAS

File

X5 DGN File Variable
Pattem

Existing Ground
Shapes

Shape Clusters

Define DGN Variables
Define Variables q | T
Redefinable Variables

Plot Parameters
file:
Drainage s @
Variable Name: Level Symbology ~ +
DGN File: Q
Search Criteria
Lv Names:

Lv Numbers:
Colors:
Styles:

Weights:

Types:

Match ] [ Display ]

M Proposed Cross Sections - EXBAS

File

%5 DGN File Variable | Value

Pattem Process Station Range? Y or N N
Existing Ground Test Size 1

Shapes Cell Scale Multiplier 1

Shape Clusters
Define DGN Variables
Define Variables
Redefinable Variables
Plot Parameters
Drainage

Existing TOPO DGN
GEQPAK Lines DGN
DDE Location

topord01...
gkinrd01...
S(GPE_...

Variable Name:

Value:

30. Select the category Redefinable Variables.

File

By fil:

a

X5 DGN File

Pattem

Existing Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables
Redefinable Varables

Plot Parameters
Drainage

Variable

_d_BEustPavt Thick
_d_BExistMiscPavt Thick
_d_Euist Shoulder Thick
_d_BwstCurb Thick
_d_Buwst Sidewalk Thick

_d_Sidewalk SearchDistance

Redefine

-

/*isto be drawn.

=

/* Thickness in master units of the existing pavement =/
/* structure. Set to 0 no desired exdsting pavement =/

~/

FDOT GEOPAK for Roadway Designers - Advanced
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Note For this exercise, we will leave these variables unchanged. We will learn how to modify these variables
in a subsequent exercise. If the Existing_Features labels are not desired, modify the redefinable
variable S EFTTL value to N”,

31. Select the category Plot Parameters.

M Proposed Cross Sections - EXBASI

File

X5 DGN File
Pattem Cross Section Lines:
Existing Ground
Shapes Text
Shape Clusters [7] Line Text Ll
gz!ne DG.N Variables [F Station Text ,T
ine Variables
Redefinable Variables [] Baseline Name Text el
Plot Parameters
Drainage
Plot
Pavemert Thickness 1.0
Fill Gaps between Clusters
Tonstion Deton

Intersect between Clusters

[ Process Clusters as Indicated

[] Remove Skewed Effect

[T] Process Only Sections with Existing Ground
Pavemert Shapes

32. Double-click on the sample graphic for XS Lines to access the GEOPAK Set Feature dialog.

Cross Section Lines: ﬁ

Text Lv: Default
[7] Line Text s o
[F] Station Text som| 0
[7] Baseline Name Text Sopr W 1

Symbology
Default

Color
Stle:
Weight

33. Change the symbology as shown.

Symbology
i
Color:
Ste:
Weight:

[ ok | [ Cancel |

Note The XS Lines symbology is used ONLY to control the symbology of the graphical lines associated with
the superelevation shapes. The criteria will control everything else. Since we are using a shapeless run
here this symbology will not be used.

34. Click OK to close the GEOPAK Set Feature dialog.
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35. Disable ALL of the Plot toggles.

Pavement Thickness

Fill Gaps between Clusters

Transition Definition

Intersect between Clusters

Process Clusters as Indicated

Remove Skewed Effect

Process Only Sections with Existing Ground
36. Select File > Save Settings.

37. Select File > Run.

‘H Proposed Cross Sectiope

Save Settings

Export...

Exit
[Define Vanables
Redefinable Vanables
et Farapsie
G

les

38. Proposed Cross Section opens. f 44 Proposed Crass Sedl'nn‘ )

Output
|ToLog File »| |templog

39. Click Apply. Processing Display o o pocine BL817 Station 32+00.00 R 1
opens and cross sections are drawn 155

into the design file (this may take a
few minutes).

40. Exit the Proposed Cross Sections dialog. Click Yes when prompted to Save Settings.
41. Access Cross Section Navigator.

42. Review the cross sections and note the existing features drawn on the cross sections.

43. Close the Cross Section Navigator.
44. From MicroStation, select Edit > Select All.

45. From MicroStation, select Edit > Lock to lock the newly created elements.
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Exercise 6.2 Proposed Features

In this exercise, the user will find many steps that are the same as in the previous exercise. Only steps that
are different will have explanations and screen shots. This exercise is a continuation of Exercise 6.1 and the
assumption is that the design file is still open.

1. From Road Project, click Proposed Cross Sections.
2. Create a new run named XSRECON and access the Proposed Cross Sections dialog.

3. Set the options for Tolerance, XS DGN File, Pattern and Existing Ground as was done in the
previous exercise.

4. Enable the Use Working Alignment Definition toggle for Shapes.

M Proposed Cross Sections - XSRECON

File

¥5 DGN File {Use Working Alignment Definition:
Pattem Allin DGN -

Existing Ground .

Shapes DGN File:

Shape Clusters
Define DGN Variables
Define Varables

Plot Parameters
Drainage

5. Select the category Shape Clusters.

6. Click the Scan icon.

7. The List of Clusters dialog displays.

Chain | Tie/PGL | Profile

BL317 PGL-RT PGL-RT
BLE17 PGLLT PGLLT

8. Select the Left Cluster PGL in the list as shown (this information represents the Left Roadway of the
divided section). Note that upon selection, the information fills out in the Proposed Cross Sections
dialog.

X5 DGN File Chain | Tie/PGL | Profile |
Pattem i : |
Typical
Existing Ground - 'rp_ . Chiain |'I"|e,-’PGL | Profile
Shapes [ Thick | BLB17 PGL-RT PGL-RT

Shape Clusters Scan BLB17 PGL-LT PGL-LT
Define DGN Varizbles

Define Variables Chain: [BL817 > | J¥ Profile: [PGLLT ~|
Plot Parameters
Apply Profile at: [PGL_+| [PGL-LT -]

Drainage
i [(7dd ] [Modfy] [Dems] [ Up ] [Down ]

[ T N e
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9. From the Proposed Cross Sections dialog, click Add to add the shape cluster to the list box.

5 [=] X8
XS DGN File Chain [Tie/PGL | Profile | M List of Clusters =
Pattem BEL317 PGLALT PGLLT =1
Existing Ground — Chain | Tie/PGL | Profile |
Shapes [ Thick | BL817 PGL-RT FGL-RT
Shape Clusters Scan BL817 PGL-LT PGL-LT
Diefine DGM Varables
Diefine Varables Chain: [BLE17 - ,KF‘roﬂle: PGL-LT -
Plot Parameters
Drainage Apply Profile at: [FGL =] [PGLLT -]
(A& | [Wodiy] [Dete] [ Up ] [Down ] |

e

10. Repeat the previous two steps again to add the Right Roadway Shape Cluster to the list box.
Note Always list Shape clusters from left to right in the direction of stationing.
11. Close the List of Clusters dialog.

12. Select the Left Roadway Shape Cluster in the list box as shown. Note the Typical icon enables.

Chain | Tie/PGL | Profile |
EL817 PGL-LT PGL-LT [ Typical |
EL317 PGL-RT PGL-RT : ‘
Thick
Scan
Chain: [BLE17 v | ¥ Profile: [PGLRT - |
Apply Profile at: [PGL «] [PGL-RT - |

13. Click the Typical icon to access the Typical Sections dialog.
14. Select the Cell Proposed_Features.

M Typical Sections

New., Revonstroction ar Rehobilitation
Ofvidad o Undfelded Cangtruction
Ruragl or Urbgn

Sheekders. Curd ond Gulter. Medhons

Berms. Wolls or ory combinglion

Cell | Description I Job Number: | 791

. Template
Div_ExSlope Master model ) L
Draw_ROW Master model Template Designed to Wor with: | 1 | Shape Cluster

Existing_Features Master model 5 —_— -

= Apply to Left Roadway = __Descn ion
Proposed_Features Master model o
Und_ExSlope Master model Range

[Apply to Whole Chain |

Begin Sta DP End Sta.:

On Chain: | BL817 [ Select... |

Apply
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15. Click the Description icon to review the help files for this typical.

1w ov Pagew Safetyy Tookw v

Forida Deganmenl.‘ of Transportation -
Uil GEOPAK Typical Sections
';;Iv'

Proposed Features Typical Section

Eaiing Fralures «  Proposed Feshures «  Draw RightafWay = Exisling Skpe fleperta + Holp index +

v A4 10 Cover e full wiah of e prop
ecton Gonerator i Set up for Mo typical
# draram e 19 1 AGKA in Mo dicection of st

nenent shapes 10 Graw the sections. The shapes
585 SOCKON Fun, Moty Need B b 2dSed ram A Nght The T
apply e Brpical 1 The rGhT roatway. PAREm inbs must als.

appked ot mi 1o o 160 raadway. Ther i
along the aligRmant The GTIAAA will SUPROM P 1 & PIMARE

i3 important 1o note hat all atne UM vafakees ate notfound in Mo Proposed Cross Section olaleg. These sloments are all defined &y i CADD Standard Lavels as 5ot up
I e GECPAK Design and Computation Uanager Detign slemanls om plan vaw are uSed b detsming Rorzontal location of many of Sa Crass Eaction slaments
Théy ars found using GEOPAK 3itute tage plated by GEOPAK'S DAC Manager using Place Infusncs

v RIO% v

Dore & Intenet | Pretected Meosde: 08 a

Close the Internet Explorer window and return to the Typical Sections dialog. Note that “Apply to
Left Roadway/Apply to Right Roadway” is grayed out.

16.

17. Select Apply.

Template

Template Designed to Warc with: | 1 | Shape Cluster

Apphy to Left Roadway  +

The Proposed Cross Sections dialog fills automatically with the proper criteria files under the
appropriate side slope conditions.

18.

M4 Proposed Cross Sections - XSRECON
File

Profile
PGLLT
PGL-RT

X5 DGN File

Pattem

Existing Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables

Chain
BL817
BL817

Tie/PGL
PGLLT
PGL-RT

6-42

Chain: [BL817

~ | 1§ Profile: [PGL-LT

Redefinable Vanables
Plot Parameters
Drainage

Side Slope Conditions

Apply Profile at: [PGL =) [PGL-RT

[ Add | [ Modfy | [ Delete | |

Up]

LT
RT

[ Define

]

Madify

] [

Delete

] [

Up

Criteria Filles

Name

Description

prieat_define x
variables x
comman x

Proposed_Features_Define 03-17-2010.
Variables Definttion File 03-17-2010.
Common Subroutines 03-17-2010.

[ Add

J [

Delete

] [

J [
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19. Repeat Steps 9-15 for the Right Roadway.

20. From Proposed Cross Sections, select Define Variables.

File

%S DGN File Varible | Value
Pattem Process Station Range? Y or N

Existing Ground Text Size

Shapes Plan Text Size

Shape Clusters Plan View Flow Amow Scale

Define DGN Variables Normal Crown Slope

Define Variables Cell Scale Muttiplier
Redefinable Variables

FlotPorneter o e a

Drainage

Variable Name:

Value:

Modify

21. Select the variable RIGHT OF WAY DGN.
22. In the Value field, key-in C:\E\Projects\22807915201\rwmap\rwdtrd01.dgn.

Note You can cut and paste the path from Windows Explorer or click the “select a DGN” icon and browse to
the desired file instead of typing it in.

23. Click Modify to change the value of the variable.

4 Proposed Cross Sections - XSRECO (=] ——

File

%5 DGN File Variable

Pattem Momal Crown Slope
Bxisting Giround Call Seale Muttiplier
Shapes Existing TOPO DGN
Shape Clusters Right of Way DGN

Define DGN Variables Proposed Plan DGM

Define Variables Cross Section DGN
Redefinable Variables

Aot Farameers 5 e a

Drainage

Variable Name: | Right of Way DGN
CAE\Projects 22807915201 rwmap rwdtrd 01 dgn

Add | Modfyp,
| J I

24. Select Plot Parameters.

25. Set the XS Lines symbology as shown.

Symbology
iLevel: [ScratchBle_dp -

Color: [ Bylevel -

Style:
Weight:

Sl (o
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26. Disable all the Plot settings as done previously.

Plot
[] Pavement Thickness 1.0

[] Fill Gaps between Clusters

[ Transtion Definition Apply Shape Transition Codes  »
[ Intersect between Clusters

[ Process Clusters as Indicated

[] Remove Skewed Effect

[ Process Only Sections with Bxisting Ground

[C1Pa

27. Select File > Save Settings.
28. Select File > Run and process the cross sections.

29. When processing is complete, close the Proposed Cross Sections dialog and Click Yes when
prompted to Save Settings.

30. Open Cross Section Navigator and review the cross sections.

Exercise 6.3 Modifying Redefinable Variables

In this exercise, the user will learn how to use and modify the Redefinable Variables to control the behavior
of our cross sections.

1. Access Proposed Cross Sections, using the previously created run.
2. Select Redefinable Variables. R Promored o
3. Click the Edit icon. File

XS5 DGN File Variable

Pattem _s_RightofWayConstrained Slope_Right
Existing Ground _s_ForcedSlopeleft

Shapes _d_ForcedSlopeleftValue

Shape Clusters _s_ForcedSlopeRight

Define DGN Variables _d_ForcedSlopeRight Value

Define Variables _d_MatchlineChainSearchDistance
Redefinable Variabl

Plot Parameters
Drainage

Redefine

I =/

/* ™Yes™ or “No™ to force left slope to close directly =/
/*from shoulder or back of curb. This will dawa =/
/* straight tie slope to ground ignoring all ditches, =/

4. In the Redefinable Variables Editor dialog,
change the value of _s_ForcedSlopeLeft to “Yes”.

Redefinable Variables Edito

_3_ForcedSlopeLeft = ~No~

(S5ta »= 0400 R 1) then

_35_ForcedSlopeleft = ~Yes~

Note This is an example of changing a string variable.
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5.
6.

Note

Click Save.

Change the value of _s ForcedSlopeRight to “Yes”.

File

XS DGM File

Pattemn

Existing Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables
Redefinable Variables
Plot Parameters
Drainage

Variable

_s_RightofWayConstrained Slope_Right
_s_ForcedSlopeleft
_d_ForcedSlopeleftValue
_s_ForcedSlopeRight

_d_Forced SlopeRight Value
_d_MatchLineChainSearchDistance

Redefine

~}
~

/* _s_ForcedSlopeRight = “No™

‘,-’

if {Sta == 0+00 R 1)then

=

Edit the variable _d_ForcedSlopelLeftValue.

File

XS DGN File

Pattem

Existing Ground
Shapes

Shape Clusters
Define DGN Variables
Define Variables
Redefinable Variables
Plot Parameters
Drainage

Variable

_s_RightofWayConstrainedSlope_Right
_s_ForcedSlopeleft
_d_ForcedSlopeLeftValue
_s_ForcedSlopeRight
_d_ForcedSlopeRight Value

_d_MatchLineChainSearchDistance

Redefine

-~

=/

/* Left forced slope in a riseun format. Mote, the =/
/= varable _s_ForcedSlopeleft must be set to “Yes™ for =/
/this slope to take effect. Be sure to include the =/

{

if (Sta »= 0+00 B 1) then

_d ForcedSlopeleftWValue =

}

{

if (Sta »= 30+00 R 1) then

_d ForecedSlopeLleftValue

Chapter 7

This will force the criteria to draw a slope of 1:2 for all stations less than 90+00, and then use a slope of

1:4 for all stations greater than 90+00.
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9. Editthe variable _d ForcedSlopeRightValue.

U Proposed Cross Sections - XSRECOR
File

XS DGN File Variable

Pattem _s_RightofWayConstrained Slope _Right
Existing Ground _s_ForcedSlopeleft

Shapes _d_ForcedSlopeLeftValus

Shape Clusters _s_ForcedSlopeRight

Define DGM Variables _d_ForcedSlopeRightValue

Define Variables _d_MatchLineChain SearchDistance
Redefinable Varables

Plot Parameters
Drainage

Redefine

In i

/* Right forced slope in a rise run format. Mote, the */

/" variable _s_ForcedSlopeRight must be set to “Yes™ =/
/*for this slope to take effect. Be sureto include */

s

10. Modify the value of _d_ForcedSlopeRightValue as shown and Save.

Redefinable Variables Editc

if (S5ta »= 0+00 R 1) then
{
_d_ForcedSlopeRightValue

i
if (8ta »= 932+50 R 1) then

{
_d_ForcedSlopeRightValue =

i

11. Select File > Save Settings.
12. From MicroStation, select Edit > Select All.

13. From MicroStation, select the Delete Element icon or hit the delete key to delete the previously
plotted cross sections.

14. Select File > Run and process the cross sections.

15. When processing is complete, close the Proposed Cross Sections dialog and click Yes when
prompted to Save Settings.

16. Open Cross Section Navigator and review the cross sections.
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Exercise 6.4 Using DGN Elements and Adhocs
» Median Designator Lines

In this exercise, the user will learn how to control the behavior of our criteria and cross sections by placing
graphical elements in a design file. These graphical elements can be “tagged” with additional information
called “Adhocs”, and are used solely for the purpose of passing information to the criteria.

1. Open the design file DSGNRDO1.dgn.

2. Access the D&C Manager. M Design and Computation Manage:

3. Navigate to the item MedLn as shown in the image BN

& CN\FDOT2010geopak \'databases fdot2010.ddb

@ Topography

3 Structures

23 RW ttems for Roadway Plans

[ Roadway Design

[ Plan Features

& AS Archeclogical Stes
& BLDGP Buildings (Proposed)
BSW Back of Sidewalk
Cl COGO Information
& CL Centedine of Construction (with stationing)
& CACD Curve & Coondinate Data
& CZ Clear Zone
& DITCH Ditch Line
DWY Driveway, Lane, Tumout
EF51 Edge of Front Slope 1 for Criteria
ECQP Edge of Pavement (Concrete or Asphalt)
& FSW Front of Sidewalk
ﬁ LAFD Lane Direction Amow
é LL Lare Lines
MedLn Median Line for Critrria
MillLimit Milling Limits E§

0 Niedin Medion Lne or Crtera] ecaln= st

Adhoc Attributes [ Match Point Text

New Element Only Draw COGO Element

4. Enable the toggle for Place Influence and Adhoc Attributes.

M MedLn Median Line for Criteria (! |

Place Influence
i Match Paint Text
[] New Element Only | Draw COGO Hement |

5. When the toggle for Adhoc Attribute enables, the MedLn Median Line for Criteria Adhoc Attributes
dialog appears.

| Type | Value

String 4
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric

String

Numeric
Numeric

String

Numeric
Numeric
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6.

7.

8.

10.

11.
12.

6-48

Change the value of the Median_Type Adhoc to 5 by placing a Data Point inside the Value field,
change the value and then press Enter.

41 MedLn Median Line for C
S
Mame

Median_...
MedianSh...

| Type | Value
String | 4]
Numeric 10

a . ME[IC

[0 MedLn Median Line for Criteris | =]

@

MName

| Type | Value
String h
.. Mumeric 10

Close the Adhoc dialog.

R

4 MedLn Median Line for Criteria

| Type | Value

String

File Edit Settings Favorites Help

-
¢ o Bl &

T
[+][® MedLn Median Lin | B id“ﬁ;_ﬂ?..

Design and Computation Manager

Plan Features

The Adhoc dialog may pop up again when you switch to toolbox mode. Just close it.

Using the MicroStation Place Line tool, place a Median Line inside of the traffic separator starting
near station 75+65.00 making sure the Median Type Adhoc is set to 6 for traffic separator.

=

Linear Elements

Continue this line through to the end of the traffic separator.

Start a new line in the normal median (between the curb and gutter) with the Median Type set to 5.
This line is a trigger line and is only drawn across the pattern lines somewhere between the backs of
curb.
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13. Across pattern lines through median crossovers, a Median Line must be drawn with the Median Type
set to 7 within the limits of the crossover pavement between the shape clusters.

Note The placement of this median line and its associated Median_Type Adhoc will tell the criteria what type
of median to build between these station values. Because this dataset shapes the crossover areas, the
Median Line must drawn where the shapes come together.

> Side Road Tie Down Lines

1. From D&C Manager, navigate to and select the item SRTD as shown.

Design and Computation Mencge NN
""""" ¢ ¢ Elg?

Plan Features E‘ MedLn Median Lin v] ﬁ.a id IE == ..
E

ftems -
ﬁ P5HP& Paved Shoulders Pattem &
ﬁ FSHP10 Paved Shoulders Pattem 107
& PSHP12 Paved Shoulders Pattem 12
ﬁ P5SHP15 Paved Shoulders Pattem 15
ﬁ 5L Soil Boring Locations

SpDitch Special Ditch Line for Critera
SRTD Sideroad Tie Down

& ST1 Slope Stakes 1 [s

& 5T2 Slope Stakes ?

ﬁ STR Structures 57

[om

2. Place Sideroad Tie Down lines at the intersection at Station 95+00 as shown in the figure below.

3. Place another Sideroad Tie Down line at the intersection at Station 105+00 as shown in the figure

below.
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Exercise 6.5 Using the Adhoc Attribute Manager

In this exercise, the user will check the Adhocs on the existing elements and modify Adhoc values using
the Adhoc Attribute Manager.

1. Open the file C:/e/projects/22807915201/roadway/dsgnrd01.dgn.

2. Open the Adhoc Attribute Manager. It can be accessed through Applications > ROAD > 3PC
Adhoc Attribute Manager or through the Road Toolbox.

File

B¢ B>

Name Type Value

3. Select the Identify Element icon, and then click on one of the Milling Limit lines.

Tip Turn off the display for the topord and utexrd references, along with all the levels
except ShldrPaved, EOP, and MillingLimits. This will make selecting the desired elements

easier.

File

Bl B @«
Namjlde”tify Element| | yzjue Name Type Value

Miling Depth Mumeric 0.160000
Sample Of...  Mumeric 2.000000
Sample W... Mumeric 2.000000
Overday T...  Mumeric 0.160000
Overday T...  Mumeric 559.000000
Owveray T...  Mumeric 595.000000
Overday P...  Sting none

Prof Sta ... String none

Phsmed e T Chimn (¥]=

4. Review the list of Adhocs on the Milling Limit line.

5. In the Adhoc Attribute Manager, highlight Milling Depth in the list box. Right click over the line
and select Copy to Display Filter.

#l AdHoc Attribute Manager |

File

&S =

Name Type Value

Miling Depth || Copy to Display Filter
Sample Of . -

Sample W...  Numeric 2.000000
Overday T...  Numeric 0.160000
Cveday T...  Numeric 555.000000
Cveday T...  Numeric 555.000000
Cveday P...  String naone

Prof Sta ...  String none

Pasmd e T Clrima [ ¥]=
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6. Click on the Highlight Selection icon to see the highlighted elements that match the query.

File Settings

\ Condition:

RO000 ) |

Mame

Type
[»| [Ging =] [=_~)

(42 [awo] [©R] [noT)

7. Click on the Add Elements to Selection Set icon to place the highlighted elements in a MicroStation
selection set.

8. In the Adhoc Attribute Manager, double click on the value of Milling Depth and change it from
0.160000 to a value of 0.20.

File File

EreRPl K B @+ =

Name | Type | Value MName | Type | Value
Milling Depth Numeric 0. 160000 Milling Depth  Mumeric 0.20

Frof Sta ...

9. Repeat step 8 to change Overlay Thickness 1 to 0.20 as well.

Sample Cf. .
Sample W
Overday T...
Overday T...
Overday T...
Overday P...

Mumeric
Mumeric
Mumeric
Mumeric
Mumeric
String

String

2
2.000000
0.160000
995.000000
995.000000
none

none

Prof Sta ...

Tieamd = T

Sample OF ..
Sample W...
Owerday T...
Cwverday T...
Cwerday T...
Cwverday P...

Mumeric
Mumeric
Mumeric
Mumeric
MNumeric
String

String

Chedemm

2.

2.000000
0.160000
995.000000
955000000
none

naone
RAC

10. Select File > Preferences.

- =

| Walue
0.20

Mame | Type
Miling Depth  Mumeric

Prof Sta ...

Thamd=ae T

FDOT GEOPAK for Roadway Designers - Advanced

Sample Cf...
Sample W...
Crveday T
Cwverday T...
Cwverday T...
Cwverday P...

Mumeric
Mumeric
Mumeric
Mumeric
Mumeric
String

String

Chrirmm

©2011 FDOT

2.000000
2.000000
0.20
599.000000
359.000000
none

none
RAC
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11. Preferences opens. Set the Set Mode to Replace.

Set Mode ; Rep

[] Window : |Center
Hilite:

12. Click on the Set Attributes icon.

%

AdHoc Attribute Manager == 28
# g

File
Bo" s « =

Name Iue -

Miling Depth Mumerc 020 I
Sample Cf...  Mumeric 2 000000

X O

Sample W... Mumeric 2 000000
COwerday T...  Mumeric 0.20
Cweray T...  Mumeric 9595.000000
Owerday T...  Numeric 555 000000
Cweray P...  String none

Prof Sta ...  String none

[ T . Chriem RAC

13. An Alert displays. Click Yes to set the new attributes to the elements.

14. Click on the Identify Element icon. The elements from the selection set drop from the selection set
and appear in the Adhoc Attribute Manager list box. Use the arrow icons to toggle through the
elements to double check that the new Adhocs were added.

&l AdHoc Attribute Manager
File

B’y & «

Mame | Type
Miling Depth  Mumeric
Sample Cf...  Mumeric
Sample W... Mumeric
Cweray T...  Mumeric
Cwerday T...  Mumeric
Cwerday T...  Mumeric
Cweray P...  String
Prof Sta ...  String
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BOREHOLE NAVIGATOR

OBJECTIVES

e Overview of Borehole Navigator
e Overview of Preferences
e Import Soil Boring Data

e Plot Soil Borings into Cross Sections

INTRODUCTION

The GEOPAK GeoTechnical toolset includes a wide variety of tools for the input, storage, review and
editing of soil boring data. The user can create subsurface TINs of the various materials for subsequent
drawing onto cross sections or profiles. They may draw actual borings in Plan View, placed on cross
sections, profiles or drawn into 3D as soils columns. GeoTechnical tools have several main functions:

e  Storage of boring data for easy review and manipulation
e Drawing of borings onto plan view

e Drawing of borings onto profiles

e Drawing of borings onto cross sections

e Drawing of borings into a 3D file

e  Generation of subsurface TINs

The Borehole Navigator (main dialog) facilitates the manipulation of data. Users can add, modify or
delete boreholes along with manipulation of material layers. It also supports Standard Penetration Test
(SPT) data (although for FDOT projects, SPT uses a different application).

ACCESSING BOREHOLE NAVIGATOR

Access the Borehole Navigator through the MicroStation menu Applications > ROAD > Utilities >
GeoTechnical — or — from the Road toolbox.

Applications  Window  Help
GEOPAK  »|  Deactivate GEOPAK ‘
M »
= ROAD *| ROAD Tools

=hE " Project Manager

SURVEY 3

DRAINAGE ,|  Corridor Modeling

WATER SEWER ¥ SiteModeling

LANDSCAPE ¥ Active Chain Control

T Element Attributes &@ Di
3PC AdHoc Attribute Manager S T

e I e (T4,
Geometry »
s D 4
Design & Computation Manager a1,
Quantity Manager =3‘5{- @’ @ 1 Text Editer
Plans Preparation » 4
DTM Tools 381 2 GeoTeqTools
3D Tools »
Cross Sections » ﬁ 3 Conversion Tools
Utilities P Text Editor
Help GeoTechnical | E 4 View XML Reports

Conversion Tools
View XML Reports =31 OpenasToolBox
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WORKFLOW

Before populating borehole information, the user must create a borehole project file via the File > New
option. The default file extension for a borehole project file is .GTD. Once created, a dialog opens that
prompts for project specific information — the GPK file for the project and a ground tin model name.

GeoTechnical

Hob Q
Ground Tin: Q,

[] Ovemide user provided elevation using tin file.

[ ok | Cancel |

Upon creating the project, the user imports Borehole data via several methods as listed below:
e Import from a Borelog32 file.
e Import from CSV files.
e Import via pre-2004 Edition ancillary input files.

e Input one at a time via the Add Borehole tool.

&l Add Borehole

orehole: ||
Type: | Auger_BORE

Description:

Ausdiliary Chain
[ Locate By Station / Offset
Station /X
Offset /. | 0.0000

| Reference Tin Elevation |
Water Elevation

Strata Hlevation -
[] O HrWater Blev.: 0.0000
[] @ Hr Water Elev. Date:
[] 24 Hr Water Elev
[] 24 Hr Water Elev. Date:

Refusal Blevation
Depth Of Cover
[] Refusal Blevation: 0.0000

QK Cancel

Matesial Information ] [ SPT Data
J

After one or more boreholes are stored in the project file, the user may draw them in any context — plan,
profile, cross section or 3D. In addition, the user may generate subsurface models on any layer.

7-2 ©2011 FDOT FDOT GEOPAK for Roadway Designers - Advanced



BOREHOLE NAVIGATOR - Borehole Navigator Dialog Chapter 7

BOREHOLE NAVIGATOR DIALOG

MENU OPTIONS

FILE
File | Tools
Open...
Save
Save As... B
= Lt
Import b
Preferences
Project Files
Exit
|
New Creates a new GTD file.
Open Opens an existing GTD file.
Save Saves the current dialog information into the active GTD file.
Save As Saves the current dialog information into a new GTD file.
Import Imports data from another file format into the dialog.
Open...
Save
Save As...
Import * | Borelog 32... ‘
Breferences Ancillary INP...
: ) Csv L4 | Borehole
Project Files Material .
Exit SPT...
Borelog32 Imports data from a Borelog32 formatted file.

Ancillary INP  Imports data from an input file (used in GEOPAK V7 & earlier)
Csv Imports data from a CSV file format. Three options include:

Borehole (.brh) - The Borehole file contains the following. borehole_name,
description, chain_name, station, offset, depth, water elev_0, water_elev0_date,
water_elev_24, water_elev_24 date, water_elev_type (0=DOC 1=strata), rok_elev,
rok_elev_type (0=DOC 1=strata), elevation, location_point_x, location_point_y.
NOTE: not all fields are required. The minimum information is borehole_name,
chain_name, station / offset or location_point_x and location_point_y.
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Preferences

Project Files

Exit

Material (.mtl) — The Material file contains the material information and supports
the following.  Borehole_name, material_name, type of elev (DOC=DOC
Strata=SE), description, doc_or_se (depth of cover or strata elevation),
include_rock_data (Yes=1 No=0), record_percentage, required_percentage

NOTE: each line can have only one stratum; however, each borehole may have as
many lines as needed. To accommodate some of the GPS equipment, the
borehole_name may be set to 0. When encountered, GEOPAK utilizes the
borehole_name from the previous line. The use of the actual borehole_name in
multiple lines is also supported.

SPT — This file contains the Standard Penetration Test data and supports the
following. Borehole_name, type_of elev (DOC=DOC Strata=SE), description,
doc_or_se (depth of cover or strata elevation), total_count, count_1, count 2,
count_3

When importing a file and the borehole name already exists, an Alert message is
displayed. If Append is selected, the data for current borehole is maintained and
just the fields that are being imported change. If Replace is selected, the current
borehole in the database is deleted and the imported information is utilized. The
option can be applied to a single borehole, or to all boreholes in the current process.
If Cancel is selected, the Alert message closes and no changes occur, returning the
user to the Borehole Navigator.

Opens the GeoTechnical Preferences dialog. The GeoTechnical Preferences
control the graphic display of the borehole data in plan, 3D, cross section, and profile
views. The settings may be saved (*.gtp) to serve as a standard setup for subsequent
projects. In larger organizations, the GeoTechnical Preference file may be set up and
administered by a single person or group of people such as a CAD support group in the
same manner as the existing Design & Computation Manager databases. This dialog
will be covered in more detail later in the chapter.

FDOT has a .GTP file, called GEOTECH2008.GTP, available for use in the
FDOT2008\GEOPAK\bin folder. The file contains preferences that comply with State
CADD standards for Geotechnical drawings.

Opens the GeoTechnical dialog where the project files (gpk and tin) are entered or can
be modified.

3791 Q.
Ground Tin: | ‘22807915201 voadway'site tin |

Ovemide user provided elevation using tin file.

The checkbox is used to override manually entered elevations with the TIN elevations.

Exits the Borehole Navigator tool.
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TooLs

Tools

Convert Coord To Sta/Off
Convert Between Chains

Settings..

Convert Coord to Sta/Off This tool converts borehole(s) stored with coordinates to station /
offset, based on the user defined Chain.

Convert Between Chains This tool converts station / offset of boreholes based on the stored chain
to the station / offset of any other defined chain.

Chain:

Borehole Station Borehole Station

Settings Opens the Borehole Settings dialog box.

[ iWindow Certter Displayed Borehole
[7] 1D locates the closest borehole to DP
Load previous Materal Alignment order
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TooL ICONS

File Tools

+ X O
ool

oy hgdly Ry

Borehole Information

Add Borehole
Delete Borehole
Modify Borehole

Select Borehole

Material Alignment

Interpolating Subsurface TINs from Borehole Data

Visualize Boreholes in Plan View

Visualize Boreholes in Profile View

Visualize Boreholes in Cross Section View

Visualize Boreholes in 3D

Closes Borehole Navigator

Switches to Tool Box Mode

[GecTechmeal I

4 X [ id | ¢

& Sof é_rg‘ S
Ty Rl B a0

Switches back to Dialog Mode.
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ADD BOREHOLE

=H= This is a manual tool used to add borehole data into the project.

Description:

Chain:
[ [ Auiliary Chain ]
[Locate By Station / Offset -|

Station / X:
Offset /Y: | 0.0000

| Reference Tin Elevation ~|
Water Elevation

Strata Hevation ~
[] 0 Hr Water Blew -
[] 0 Hr Water Elev. Date:
[] 24 Hr Water Hev -
[] 24 Hr Water Bev. Date:

Refusal Elevation
Depth Of Cover
|| Refusal Elevation: 0

Cancel

[ Material Information ][ SPT Data
J {

[ 0K

Borehole Name of the new borehole to be added.

Type The Type determines the element symbology used to draw the borehole in plan view.
The Types listed are a mirror of the types in the Preferences.

Description This is an optional description for the borehole.

Chain Name of the chain used to locate the borehole. If a chain is not used, the X and Y

coordinates are the only way to loctate the borehole.

Auxiliary Chain A secondary chain that can be associated to the same borehole located off a primary
chain. The user must provide the chain/station/offset for the auxiliary chain location.

Locate By Station/Offset Locates the borehole using station/offset information.

—or—
Locate By Coordinate (X&Y) Locates the borehole using X & Y coordinates.
Station/X The Station or X value of the borehole location depending on the Locate option.
Offset/Y The Offset or Y value of the borehole location depending on the Locate option.
Reference TIN Elevation Method used to locate the existing ground elevation.

—or—
User Supplied Elevation Method used to located the existing ground elevation.

Water Elevation Optional data that supports the 0 hour and 24 hours readings and dates. 0 hour is taken
immediately after the boring is drilled while 24 is the reading taken 24 hours later.
These reading can be measured as a depth of cover or strata elevation.

FDOT GEOPAK for Roadway Designers - Advanced ©2011 FDOT 7-7


mk:@MSITStore:C:\Program%20Files\BentleyXM\Documentation\geopak_geotech.chm::/2gt2/Descriptions.htm�

Chapter 7 BOREHOLE NAVIGATOR - Borehole Navigator Dialog

Refusal Elevation This is the optional data designating the elevation of the Refusal. This value can
be Strata Elevation (actual elevation of the refusal) or Depth of Cover, both in terms
of master units.

Material Information ~ Opens the Material Information dialog. This dialog is used to add, modify or
delete material layers associated with the boring.

Material Informatio

Material Name Depth Of Cover  Type REC %

Strata Data Care Data

Material Name: | CLAY IE' [7] Include Care Data:
0.0000 0
[7] Description:

This dialog contains 3 sections: Material List Box, Strata Data, and Core Data

Material List Box Contains a list of the material layers associated with the boring.
Includes the icons on the right side of the list box to add, modify, or deleted the selected
material layer in the list box.

Strata Data Settings define the boring material type.

Material Name - Drop down list to define the material type. This list is populated from
the material types defined in the preferences.

Boring Type - Defines the elevation data type. Options are Depth of Cover or Strata
Elevation. The numeric field box used to assign the depth of cover or strata
elevation.

Description - This is the optional description for the entered data. Toggle on the check
box to un-ghost the field.

Core Data Optional definition for the material layer. This only applies to the Rock Layers
and not to each individual material. If the Material Name requires the information of
Recovery % and the Rock Quality Designation %, activate the Include Core Data toggle
and enter the percentages in the respective entry fields. These Core Data entry fields are
only available if the toggle is activated.

SPT Data Opens the SPT Data dialog box. This dialog box contains 2 sections: SPT Data List
Box and the data entry options underneath.
SPT Data List Box Lists the SPT Data for the borehole.
Data Entry Option The elevation can be entered as a Depth of Cover or at the actual

Elevation (Strata Elevation). Select Depth of Cover or Strata Elevation and key-in the
appropriate value. Activate the Count toggles for the data. In some instances, the 3 Blow
Counts are plotted into cross section or profile view; while other cases, only the Total
Count is labeled.

OK Adds the borehole information to the borehole list box.

Cancel Closes the Add Borehole dialog without storing the borehole information.
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DELETE BOREHOLE

x This opens the Delete Borehole dialog, which provides a list of the current boreholes to select
from to delete. Highlight the desired boreholes to delete from this list box and click Delete.

Al Delete Borehole

Borehole Station £ X
Borehole-01 78+00.00
Borehole-02 80+00.00
Borehole-03 83+00.00
Borehole-04 25+00.00
Borehole-05 50+00.00

MOoODIFY BOREHOLE

This opens the Modify Borehole dialog. The information from the Add Borehole dialog relating
to the borehole displays. The user can make changes to these settings and then click OK to save.

4 | Borehole-01
Type: DEFAULT
Description:
Chain: | BLB17
W [ Aundliany Chain
[ Locate By Station / Offsst -|

Station /X | 78+00.00
Offset /> | 15.0000

[ Reference: Tin Elevation |
Water Elevation

L -

0 Hr Water Elev 3.0000

0 Hr Water Blev. Date: 8/9/2007
24 Hr Water Blev 5.0000

24 Hr Water Blev. Date: 8/10/2007

Refusal Elevation
Depth Of Cover =
[7] Refusal Blevation: 0.0000

Material Information SPT Data

J |
0K | Cancel
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SELECT BOREHOLE

id The functionality of the ID icon is determined by the setting (ID locates the closest borehole to
DP) in the Borehole Settings dialog. This dialog is opened by selecting Tools > Settings from the
GeoTechnical menu bar.

When the ID locates the closest borehole to DP is active and a Data Point is placed on the screen, the
navigator highlights the borehole that is closest to this selected location and displays the relevant
information for that borehole in the navigator.

When the ID locates the closest borehole to DP is not active and any part of a borehole or its label is
selected and accepted, the navigator highlights the borehole in the navigator and displays the relevant
information for that borehole.

MATERIAL ALIGNMENT

éﬁ After entering the boreholes in the GeoTechnical project, the user may review and modify the
material layers of adjacent boreholes. When selected, the Material Alignment tool opens two dialogs:

Align Material Layers Master List The Align Material Layers Master List displays all Material
Names in the current project. If the Material is found in more than one stratum per
boring, numbers are appended to the Material Name, i.e., PEAT-1 and PEAT-2. The
Average, Minimum, and Maximum Depth of Cover for each Material Name are also
listed. The entries in this dialog are display only, and no user input is required.

ML Align Material Layers Master Lis
.

Material Mame Tin Name Avg DOC Min DOC Max DOC

Align Material Layers The Align Material Layers tool is utilized to review / edit boreholes.

M Rlign Material Layers

Material Name Tin Mame

The Material Names and TIN Name listed in the left side of the dialog. The boreholes
list across the top and the strata elevations or depths of cover for each boring are listed.
To move data, utilize the VCR icons on the bottom of the dialog to scroll through the
boreholes. Note the double left arrows return to the first borehole, while the double right
arrows advance to the last borehole. The single arrows move one borehole per each
pressing of the arrows.
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To move the data up or down to match strata, use the arrow keys to move the borehole
to be changed to the center position. This can be easily viewed on the screen, as this
borehole is displayed in blue in the dialog. Next, highlight the elevation or depth of
cover to be moved, which turns the data red. The associated material layer is changes
green.

Use the blue arrows at the bottom of the dialog to move the strata data up or down, until
it lines up with the desired Material Name. It can only be aligned with another layer of
the same Material Name.

INTERPOLATING SUBSURFACE TINS FROM BOREHOLE DATA

H Subsurface TIN files can be created for any material name with a minimum of three boreholes with
the specified material.

Boundary

Select Area

Place Area

Hilite Area

Reset Area

Apply Zero
Drape Area

Boundary ]

Material Mame Tin Name

Tin Type: | Matenal Tin - Madify
Apply

In some cases, the user may want to demarcate the area
of a particular material type. Examples include swamps,

ﬂ Tin Bounda... lglﬂlg
N

peat bogs, etc. where a distinct boundary can be [ Select Az ]
ascertained. In this case, a boundary should be created, [ filace e ]
where the TIN file will not be created outside of it. This [ jiiicbea ]
can be accomplished by highlighting the material from ( Resst Area ]
the Create TIN Files From Material Layers dialog, then [ Apply Zero Drape Area

clicking Boundary.

Click this icon, then select and accept a previously drawn closed shape to demarcate the
boundary.

Click this icon, then place Data Points to define a closed shape to demarcate the
boundary.

Clicking this icon highlights any previously defined boundary.

Clicking this icon deletes any previously defined boundary. If the Boundary was placed
with a previously defined shape, the MicroStation shape is not deleted.

When activated, the Boundary is draped onto the Ground TIN, and utilized in the
creation of the TIN file. In this case, the material depth is zero at the location of the
Boundary and interpolated with the borehole elevations. When not activated, the X, Y
coordinates of the Boundary are utilized as the limits of the TIN file, but the Boundary
elevations or Z coordinates are not utilized during interpolation.
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Void In some cases, there may _be an area within a Material (T3 Tin Void Se.. ln=almmes|
TIN where the name type is not present. In these cases, —
the user may place a void within the Material TIN. [ e |
| Place Area |
| Hilite: Area |
| Reset Area |

Apply Zero Drape Area

Select Area Click this icon, then select and accept a previously drawn closed shape to demarcate the
void.

Place Area Click this icon, then place Data Points to define a closed shape to demarcate the void.
Hilite Area Clicking this icon highlights any previously defined void.

Reset Area Clicking this icon deletes any previously defined void associated with the Material TIN.
If the Void was placed with a previously defined shape, the MicroStation shape is not
deleted.

Apply Zero When activated, the Boundary drapes onto the Ground TIN, and utilized in the creation

Drape of the TIN file. In this case, the material depth is zero at the location of the Boundary

Area and interpolated with the borehole elevations. When not activated, the X, Y coordinates
of the Boundary are utilized as the limits of the TIN file, but the Boundary elevations or
Z coordinates are not utilized during interpolation.

Material Names All Material Names found in the current GeoTechnical project are listed in the dialog.
If the Material is found in more than one stratum per boring, numbers are appended to
the Material Name.

For example, in the dialog above, PEAT was found in two stratum, so PEAT-1 and
PEAT-2 are listed. These names are utilized as the Material TIN names with the
extension .TIN.

To determine that stratum of each borehole in relationship to the others, refer to the
Material Alignment tool. A minimum of three boreholes for each material are required.
If TIN creation is attempted without three points, an Alert message is displayed.

TIN Types Two are supported as detailed in the table below.
Drape ExGr TIN The Ground TIN and borehole elevations are utilized to create the TIN.
The resultant TIN mirrors the Ground TIN and is adjusted for the elevation depths.
Material TIN The Ground TIN is not utilized, and the Material TIN is created
exclusively from the borehole elevations.
Modify To change the Material TIN type, highlight the desired line, set the TIN type, then click

Modify icon. Note the type changes in the list box.
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VISUALIZE BOREHOLES IN PLAN VIEW

"% GeoTechnical Tools draws boreholes and associated text unto a plan view drawing, based on

Preferences in the GeoTechnical Preferences. The user can select single or multiple boreholes via the list
box.

Ll Visualize Boreholes in Plan View

Borehole Station /X COffset /Y
Barehale-01 78+00.00 15.000
Borehole-02 800000 3.000
Borehole-03 83=00.00 3.000
Borehole-04 85+00.00 4.000
Barehole-05 S0+00.00 12.000

Mapping Scale: | 1.0000 Chain to use:
[ Apply |

Highlight the borehole(s) to be drawn and set the Mapping Scale. Note multiple boreholes may be
highlighted by using the Shift and Control keys. Then click Apply to draw.

VISUALIZE BOREHOLES IN PROFILE VIEW

=L The GeoTechnical Tool draws boreholes and associated text onto a profile view drawing, based on

preferences in the GeoTechnical Preferences. The borings are drawn in the same file as the original profile
drawing.

The user can select single or multiple boreholes via the list box.

8l Visualize Boreholes in Profile Vies

HELA E‘ Plot according to:
Chain to use:

Barehole Station / X Offset / Y Blevation  Aux Chain
Borehole-01
Borehole-02 I 1 . N
Borehole-03 I 1 . N

M

M

Borehole-04

Borehol=-05 : ' 5.801

[ Profile: | CLASS [=] | Define Profile Origin

Text Wrapping
[7] Apply Text Wrapping:
Mumber of char. perline: |0 Line spacing: | 0.000

Apply

Highlight the borehole(s) to be drawn. Note multiple boreholes may be highlighted by using the Shift and
Control keys. <Control> A highlights the entire list.

Chain This includes all chains in the defined GPK file. At invocation of the dialog, the
Borehole entries associated with displayed chain are listed. When another chain is
selected from the list, the associated borehole entries are updated.

Profile This includes all profiles in the defined GPK file.
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Plot according to

Offset

Plot according to

Stack

Plot according to

Profile Depth

Plot according to

Borehole Depth

Text Wrapping

Profile

Define Profile Origin

The distance from the origin of the borehole column and the profile is a function of the
offset distance from the Horizontal Centerline. The further away from the centerline the
borehole is measured, the further away from the profile it is visualized in profile view.

When the Plot according to Stack is set, the boreholes (at same station) are stacked
one above another. Positive (horizontal) offsets are below the profile, while negative
offsets are above.

When the Plot according to Profile Depth is set, the origin of the borehole column is
placed at the profile elevation based on the borehole station. If several borings have the
same station, the borings are stacked vertically with a fixed distance between. Positive
(horizontal) offsets are below the profile, while negative offsets are above. The offsets
increase moving away from the profile.

When the Plot according to Borehole Depth is set, the origin of the borehole column
is placed at the borehole station and borehole elevation.

Optional Text Wrapping is supported by activating the toggle to the left of Apply Text
Wrapping. Set the value for the number of characters per line. Any line over the
specified number wraps to the next line. The Line Spacing is the distance between lines
(from justification from one line to the line below.)

The profile information is not associated with the individual borehole data, therefore
this setting does not affect which borehole entries display in the list box.

If the Profile toggle is activated and a profile is selected from the list, clicking
Define Profile Origin opens the Define Profile Origin dialog.

L Define Profile Origin = s Sem)
e .

Profile
Beginning Station:
Ending Station:
Beginning Elevation:
Ending Blevation:

Maximum Elevation:

NAA
MAA
MAA
MAA
MAA
MAA

Minimum Elevation:

100.0000
10.0000
75+00.00
120+00.00

Gap

Horzontal Scale:

Vertical Scale:

Beginning Station:
Ending Station:

[P Station:
[P Blevation:

IDCell | DPY:

©2011 FDOT FDOT GEOPAK for Roadway Designers - Advanced



BOREHOLE NAVIGATOR - Borehole Navigator Dialog Chapter 7

Information about the selected profile from the Visualize Profile dialog is displayed at the top of the dialog
(no modification is allowed). The Horizontal and Vertical Scale at which the profile has been previously
plotted into graphics should be entered in the center section of the dialog, along with the Beginning and
Ending Stations of the range that the boreholes have been stored. Select the Gap or No Gap option to
match the setting when the profile was originally drawn.

Locate the DP Station / Elevation, DP X and Y of the profile origin either by key-in or DP selection from
graphics. If a profile cell was placed at the time of drawing, press the ID Cell icon and select the cell,
which populates the dialog based on the cell settings. Press OK to return to the Visualize in Profile View
dialog. Select single or multiple boreholes from the list box, then press the Apply icon to commence
drawing the boreholes on profiles.

VISUALIZE BOREHOLES IN CROSS SECTION VIEW

2

¥¥  The GeoTechnical Tool draws boreholes and associated text onto a cross section view drawing,
based on preferences in the GeoTechnical Preferences. Viewing of columns, materials, water table
elevations, and SPT data, including the corresponding labels is supported.

The borehole must have a ground/surface elevation which has been user defined or computed from the
defined TIN. If no ground elevation has been given or computed, the borehole is not visualized in cross
section view.

Visualize Boreholes in Cross Section Vie il x

|Z| Chain to use: [Main Chain x|

Borehole Station £ X Offset /Y Blevation  Awpc Chain
Borehole-01  78+00.00 15.000 55958
Borehole-02  80+00.00 3.000 G488
Borehole-02  23+00.00 3.000 5966
Borehole-04  85+00.00 4000 B0
Borehole-05  50+00.00 12.000 5.801

Station Range Projection Data
Begin: | 0+D0.00R 1 | (Project onto Nearest XS -

End: | 0=00.00 R 1 Max. Projection Distance: | 0.50000
[ Project at Borehole Ground Elev -|

Text Wrapping
[T Apply Text Wrapping:
Mumber of char. perline: | 0 Line spacing: | 0.000

Apphy

_— e -—_—_—_—_—

Chain Includes all chains which have XS Cells in the active cross section file. When the
desired chain is selected from the list, the associated borehole entries populate the list
box.

Station Range  To draw borehole entries within a specified station range along the chain, enter the
Beginning and Ending Station for the range in question. To visualize a single borehole,
assign the Beginning and Ending station such that the borehole falls within the
specified range.

Projection Data GEOPAK supports several options for projection of boreholes onto cross sections.
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To visualize the boreholes at the nearest cross section (if they do not fall on an exact xs
station in the xs design file), select the option to Project onto Nearest XS. This option is
used in conjunction with the Maximum Projection Distance. This Distance sets the
maximum distance a borehole can be radially projected onto a pattern. The Maximum
Projection Distance option is only active if the Project onto Nearest XS is selected.

To visualize the boreholes at the exact cross section station, utilize the Draw Only if on
XS option. Any boreholes whose station does not match the station of a cross section cell
is not drawn, so no projection to nearby cross sections is available with this option. Note
the Max. Project Distance is ghosted for this option.

Two options are supported for the elevation projection:

Project at Borehole Ground Elevation The borehole column is visualized at the actual top of
borehole elevation. This could result in the column origin being visualized above or
below existing ground at the nearest cross section.

Project to XS Ground Elevation ~ The borehole column is visualized at the elevation of the
existing ground at the nearest projected cross section at the given offset distance. This
would result in the column origin being visualized at the existing ground elevation. The
cross section must have a defined existing ground line at the location of the borehole,
which is defined by clicking Define Existing Ground.

‘H Existing Ground UneElElﬂ
—

i Lv Names: | ¥SGrdline_ex

v Mumbers:

Colors:

Styles:

OO0OoOo:n

Weights:

Match | | Display | | Reset

Activate the toggles to the left of the desired parameters, then enter the values in the key-
in fields. In lieu of typing, click Select to open the pop-up dialog, wherein the parameters
may be selected. To view any elements of the specified symbology, click Display. To
clear out all entries in the Existing Ground Line dialog, click Reset.

Once all of the required information has been given, click Apply to initiate the
visualization of the borehole entries onto the cross sections.

Text Wrapping Optional text wrapping is supported by activating the toggle to the left of Apply Text

Wrapping. Set the value for the number of characters per line. Any line over the
specified number wraps to the next line. The distance between lines (from justification
from one line to the line below it is the Line Spacing.)

Text wrapping is only supported when the Text String option (and not Individual
Components) is utilized. This option is set within the GeoTechnical Preferences.

Based on the GeoTechnical Preferences settings, the borehole text may be shifted
downward. This occurs when the text height is greater than the material height for each
strata. Note the overlapping is between strata labels within the borehole, but does not
take into account text from one borehole overlapping an adjacent borehole.
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VISUALIZE BOREHOLES IN 3D

Ao

3 The Visualize Boreholes in 3D is utilized to display an individual borehole column in 3
dimensional view at the correct elevation. This tool is for visualization purposes exclusively and must be
invoked from within a 3-D file. If the tool is invoked within a 2-D file, an Information message is
displayed.

bl Visualize Borehales in 3D Vie

Chain to use; [Main Chain |

Borehole Station /X Offeet /Y Elevation
Borehole-01  78+00.00 15.000 55958
Borehole-02  80+00.00 3.000 64388
Borehole-03  83+00.00 3.000 5.966
Borehole-04  85+00.00 4.000 BT70
Borehole-05  S0+00.00 12.000

Column Radius: | 1.00000

Apphy

Single or multiple boreholes may be drawn. Simply highlight the desired boreholes, then set the desired
symbology, i.e., Level, Weight, and Style.

The Column Radius is the radius (in terms of master units) of the circle drawn in top view.

BOREHOLE INFORMATION

Al SRE17.gtd - Borehole N...

File Tools

+ X id <& M4
o, 52 & [od o g~
T T

Borehole | Station / X | Cffaet /| =
Borehol .. 78+00.00 15.000 [E]
Borehol...  80+00.00

Borehol...  §3+00.00

Borehol...  85+00.00
Borehal...  50+00.00

IChain: | BLE17 Type: | DEFAULT
Elevation: | 5.966
Description: | MAA
Water Table Blevation 24 Hr: | 5.00000

This portion of the dialog displays the list of the boreholes in the project. As each borehole is highlighted
in the list box, the related information is shown below the list box. Note: The information shown here
cannot be modified from this part of the dialog box. The Modify Borehole tool must be used.
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MATERIAL INFORMATION

[,

M SR817.gtd - Borehole ...

File Tools

&’ &

oy Faly’ éﬁ:'

Borehole Information
Borehaole | Station / X
Barehal...

Borehal..

Borehal...

Borehaol...

Borehal...

Chain: | BL817 Type: | DEFALLT
Blevation: | 5.958
Description: | NAA
Water Table Blevation 24 Hr: | 5.00000

Mazterial Information

Materal Mame Depth Of Cover | Type
1 10.0000 DoC

Diescription: !

In order to view the Material Information stored for the boreholes in the list box, the user must toggle on

the drop down arrow. The material information shown cannot be modified from the main dialog. It must
be modified with the Modify Borehole tool.
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GEOTECHNICAL PREFERENCES

M [geotech2010.gtp] GeoTechnical Preferences > Descriptio

File

Descriptions
Plan
Cell/Symbaol
Label
Profile
Caolumn
Column Label
Material Pattem
Material Label
0 Hr Water Elev.
24 Hr Water Elev.
Refusal
SPT Label

Borehaole Types

DEFAULT
TEST
SAMPLE
BORE

Barehole Type: | DEFAULT

Material Mames

Mame
DEFALLT
EARTH
WooD
MUCK

Cross Section 5

Material Name: | DEFAULT
[ oK ] l Cancel ] [7] Material Number: 0 Material Color:

The GeoTechnical Preferences control the graphic display of the borehole data in plan, 3D, cross
section, and profile views. The settings may be saved (*.gtp) to serve as a standard setup for subsequent
projects. Upon selecting each option, the right side of the GeoTechnical Preferences dialog changes to
reflect the selection.

Note FDOT has a .GTP file available in the FDOT20100\GEOPAK!\bin folder. The file name is
GEOTECH2010.GTP and contains preferences that comply with State CADD standards for
Geotechnical drawings.

FILE MENU
File
MNew...
Open...
Save
Save As...
Password...
Exit
New Creates a new preferences file. All list boxes are empty and it is required to define each
item. For either the Open or New modes, prior to opening the new database, GEOPAK
closes the original preferences file in an orderly manner. A dialog opens offering the
opportunity to save any changes previously made to the original preferences or to ignore
the changes.
Open Opens a previously created preference file.
Save Saves the current settings to the active preferences file.
Save As Saves the current settings as a new preference file.
Password The Password only restricts users from changing or adding to the preferences, however,
they can still review each item to view the element symbology or other parameters.
Exit Exits the Borehole Navigator dialog.
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DESCRIPTIONS

[geotech2010.gtp] GeoTechnical Preferences > Descriptio

Descriptions

Plan
Cell/Symbol
Label

Profile
Column
Column Label

Material Label
Riefusal

SPT Label
Cross Section

Material Pattem

0 Hr Water Hev.
24 Hr Water Elev.

Borehole Types

DEFAULT
TEST
SAMPLE
BORE

Borehole Type: | DEFALULT

Materal Names

MName
DEFAULT
EARTH
WooD
MUCK

-

Material Name: | DEFALILT

[ 0K | [ Cancsl |

Material Colar:

[] Material Number: 0

Two group boxes are supported within the Descriptions option: Borehole Types and Material Names.
GEOPAK supports an unlimited number of Borehole Types. When the fifth entry is added, scroll bars
automatically display for ease of viewing.

Borehole Types

Material Names

The Borehole Types stored within the Descriptions Preferences are reflected throughout
the GeoTechnical tools and can only be added within the Description Preferences. By
opening the Add Borehole dialog, the Borehole Types mirror what is in the Description
dialog, enabling the users to select the desired Type from the list. The Borehole Types
are also utilized elsewhere within the Preferences, for example, in the Plan > Cell
option. Additional Borehole Types may be listed if an existing project is opened which
has types not listed or an existing preference file with additional types has been opened.

GEOPAK supports an unlimited number of Material Names / Numbers. To utilize a
Material Number, activate the toggle to the left of Material Number. An optional
Material Color can be utilized by activating the toggle to the left of Material Color
and selecting the desired color. The color is displayed in the list box. If the Material
Color is not activated when a Material is added, N/A is displayed in the list box. The
color is utilized when drawing the soil strata when visualized as a column in 3D and
when the fill option (rather than material pattern) is utilized when drawing boreholes on
cross sections and profiles.

Each group box supports three action icons are detailed below.

Add

Modify

Delete

To add a Borehole Type or Material Name / Number, populate the edit field at the
bottom of the group box, then click Add.

To modify, highlight the line to be modified and GEOPAK populates the edit field.
Change the edit field, then click Modify.

To delete a line, simply highlight the line, then click Delete. An Alert message prompts
the user for deletion. Click Yes deletes the Borehole Type, clicking No or Cancel
closes the Alert message, but does not delete the type.
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PLAN

File

Descriptions Plan Placement Options
Plan aw Borehole in Plan View

Cell/Symbol
Label

Profile
Column
Column Label
Material Pattem
Material Label
0 Hr Water Elev.
24 Hr Water Elev.
Riefusal
SPT Label

Cross Section n

| OK | | Cancel |

Only one option is supported on the Plan dialog, Draw Borehole in Plan View. When activated, all plan
related options in the list box are un-ghosted, so the user can set up all preferences required to draw soils
borings in the plan view. When not active, borings cannot be drawn in plan view. If the user attempts to
draw plan view borings via the Navigator, an Alert message is displayed.

CELL/SYMBOL

In order to select the Cell / Symbol option, the Draw Borehole in Plan View toggle in the Plan option
must be activated. This dialog reflects the Cell option for drawing.

)aw Plan Cell/Symbol  Draw As:

Descrptions
Plan
Cell/Symbol
Label
Profile
Column
Column Label
Material Pattem

Borehaole Type

Cell

DEFAULT
TEST
SAMPLE
BORE
SPT_BORE

CSH
CSH
CSH
C5H
SPT_Bare

40.0000
40.0000
40.0000
40.0000
40.0000

Borehole Feature

Material Label Borehole Type: [DEFAULT M

0 Hr Water Elev.
24 Hr Water Hev. Cell Library: | C:ANFDOT2004%S5tandards el \syeng. Q
Cell: | CSH Select ...

Refusal
Cross Section - Scale: | 40.0000

SPT Label

| OK | | Cancel |

Within the dialog, all parameters required to draw the cell / symbology representing the borings in plan
view are defined. When adding or modifying boreholes, the user selects the desired Type from the list
within the Add Borehole dialog.
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Drawn As:
(Cell/
Symbol)

Borehole Type
(list box)
Add (icon)

Modify (icon)

Delete (icon)

Cell

Two types are supported: Cell and Symbol. When set to Cell, the dialog reflects cell
selection options in the Borehole Feature group box, i.e., cell library, cell name, scale, etc.
When set to Symbol, the Borehole Feature group box changes to reflect symbol preferences,
i.e. character, font, etc.

All defined Borehole Types within the preferences are listed. New Borehole Types can be
added, while current listings can be modified or deleted.

To add a Borehole Type, populate the edit field at the bottom of the group box, then click
Add.

To modify, highlight the line to be modified and GEOPAK populates the edit field. Change
the edit field, then click Modify.

To delete a line, simply highlight the line, then click Delete. An Alert message prompts the
user for deletion. Clicking OK deletes the Borehole Type, clicking Cancel closes the Alert
message but does not delete the type.

When set to Cell, the Borehole Feature group box changes to reflect cell preferences, as
illustrated below.

# [gectech2010.gtp] GeoTechnical Preferences > Plan > Ce
File
Draw Plan Call/Symb

Draw As: |Cell A

Diescriptions -
Plan
Cell/Symbol
Label
Profile
Column
Column Label
Material Pattem
Material Label
0 Hr Water Elev.
24 Hr Water Blev.
Refusal
SPT Label
Cross Section e

OK Cancel

First, select the desired Borehole Type from the list. Types cannot be manually entered, as
the list reflects the listings from the Descriptions option within Preferences. Next, manually
enter the desired Cell Library or select via the File icon.

Cell

CSH

CSH

CSH

CSH
SPT_Bore

Scale
40.0000
40.0000
40.0000
40.0000
40.0000

Borshale Type
DEFAULT
TEST
SAMPLE
BORE
SPT_BORE

Borehole Feature
Borehole Type: [DEFAULT
Cell Library: | C:ANFDOT2004"Standards cell'syeng. Q
Cell: |C5H Select...
Scale: | 40.0000

v

Symbology:

If the library is stored on a central server and mounted by the users with various drive
designations, do not include the path and drive. Simply include the cell library within the
users' MS_CELLLIST.

The Cell Library field supports the MicroStation Cell Configuration Variable whereby the
user could express the cell Library List such as:

MS_CELLLIST = $c:\geotechnical\test.cel
MS_CELLLIST > $c:\geotechnical\spec.cel

Select the desired cell by clicking Select and highlighting the cell. The cell is displayed in the
box to the right. If the cell is manually entered and cannot be found in the cell library, a
message is displayed in the cell display box indicating the cell is not found. Include the Scale
used at creation, as the user specifies the Mapping Scale at time of drawing.

Below the cell is element symbology parameters utilized when placing cells. This symbology
overrides the parameters of the cell when created, whether a point or graphic cell.
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Symbol M [geotech2010.gtp] GeoTechnical Preferences > Plan > Symb
File
Draw Plan Cell/Symby Draw As:

Descriptions """ Borehole ?ype

Plan DEFALLT
Cell/Symbol
Label

Profile
Column

Column Label -
Material Pattem - Borehole Feature

Material Label Borehole Type: [DEFAULT
0 Hr Water Elev.
24 Hr Water Elev. Character: |0

Refusal .
SPT Label Symbology: | Sorple

Cross Section - TH/TW Fixed hd

oK Canecel

First, select the desired Borehole Type from the list. Types cannot be manually entered, as
the list reflects the listings from the Descriptions option within Preferences.

Next, select the desired (symbol) Font from the list, then manually enter the Character. Due
to the nature of symbol fonts, only one character is supported. The size of the symbol font is
controlled by the Text Height and Text Width. These can be fixed or can vary with the scale
settings on the Visualize Boreholes in Plan View dialog.

Below the Character field are element symbology parameters: Level, Color, and Weight.
Note there is no style, as symbol fonts are drawn solid.
LABEL

In order to select the Label option, the Draw Borehole in Plan View toggle in the Plan option must be
activated.

Label Componert
Descriptions Borehole Name: ] Symbalogy: Segeds

Flan
Cell/Symbol [”] Description: (TH/TW Scale = | | 0.0250
Label .

Profile [7] Chain:

Column Station:
Column Label
Material Pattem
Material Label

0 Hr Water Elev. Dielimiter
24 Hr Water Elev. [F] Place Delimiter
Refusal
SPT Label Symbology: e Label Spacing Offset: | 7.000

Cross Section &

Component: | Station Borehole Spacing Offset: | 0.000

| OK | | Cancl |

In order to place labels and un-ghost the dialog, the Place Plan Labels toggle in the upper left corner must
be activated. The dialog is divided into two sections: Label Component and Delimiter.

FDOT GEOPAK for Roadway Designers - Advanced ©2011 FDOT 7-23



Chapter 7

BOREHOLE NAVIGATOR - GeoTechnical Preferences

Label Component Six Components can be labeled for each boring. To place a label, activate the
toggle to the left of the Component. In the sample above, three Components will be
labeled: Borehole Name, Station, and Offset. When all offsets are set to zero, the
Borehole Label Origin is located at the origin of the borehole cell or symbol. All
Components are placed with the same symbology, specified in the right side of the
dialog. Element symbology in addition to text parameters is supported.

M [geotech2010.gtp] GeoTechnical Preferences

File
Flace Plan Labels

Descriptions
Plan

Cell/Symbol [7] Description: TH/TW Scale = =] | 0.0250
Label

Profile [C] Chain:
Column Station:
Column Label
Materal Pattem
Materal Label
0 Hr Water Elev.
24 Hr Water Elev. »
Refusal [7] Place Delimiter
SPT Label Symbology: _ Label Spacing Offset:

Cross Section -

Label Component
Borehole Name: . Symbology: | Sagmde

Component: | Station

Borehole Spacing Cffset:

| OK | | Cancel |

The Horizontal and Vertical Offsets are the distances in master units from the borehole cell or symbol
origin.

Delimiter

The Delimiter group box contains parameters for spacing and placing an optional
delimiter.

Mnbology: Label Spacing Cffset: | 7.000
Componert: Borehole Spacing Offset: | 0.000

To place a delimiter, activate the Place Delimiter toggle in the upper left corner of the

group box. The Label Spacing Offset and Borehole Spacing Offset are the distances in
master units.
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PROFILE/CROSS SECTION

Since the preferences are the same for Profile and Cross Section, they will only be covered once.

File

Descriptions Profile Placement Options

Plan Draw Borehole in Profile View
Cell/Symbal

Label
Profile

Column

Column Label

Material Pattem
Material Label

0 Hr Water Elev.

24 Hr Water Blev.
Refusal

SPT Label
Cross Section 57

| OK | | Cancel |

The Profile and Cross Section options define the placement of borings onto profile/cross section drawings.

To toggle must be turned on for the tool to draw boreholes into the corresponding view. Once toggled on,
the settings options will un-ghost.

COLUMN

In order for the columns to be drawn, Place Column must be toggled on.

[geotech2010 =

}ce Column

Descriptions

Flan Symbology:
Cell/Symbol Column Width: | 6.000
Label
Profile
Column
Column Label
Material Pattem
Material Label
0 Hr Water Elev.
24 Hr Water Elev.
Refusal
SPT Label
Cross Section -

| »

m

| oK | | Cancel |

The Column settings include the symbology to be used to plot the columns and the column width.
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COLUMN LABEL

In order for the column labels to be drawn, Place Column Labels must be toggled on.

[geotech2010.gtp] G Wumn =

File

'.f)ace Column Labels
Hariz Vert

Descriptions » | label Component  (ffset Offsat

Plan Borchole Name: [0.000 | [18.000 | Symbology: | Swgeie
Cell/Symbol

Label [] Description: (.00 0.000 TH/TW Scale = = | 1.0000
Profile = Chain: 0000 | [74.000

Column O

Column Label Station: 0.000 13.000

Material Pattem .

| Offset: 0.000 2.000

Material Label - :

0 Hr Water Elev. Blevation: 0.000 3.000

24 Hr Water Hev.

Refusal

SPT Label
Cross Section -

[ oK | [ Cancel |

Six Components can be labeled for each boring. To place a label, activate the toggle to the left of the
Component. In the dialog above, four Components will be labeled: Borehole Name, Station, Offset, and
Elevation. Define the label symbology which controls the text level, color, weight, size, justification and
font for all active components. The label is drawn as a graphic group for ease in manipulation in the plan
view file.

MATERIAL PATTERN

The individual material types may be represented with pattern cells when the columns are drawn into
profile view. In order to draw the patterns, the Place Material Patterns toggle in the upper left corner must
be active.

[gectech2010.gtp] G =

e
&:e Material Pattems

criptions = Material Pattem Digplay Pattem Cell Scale -
Plan MUCK Cell  Pat-Muck 1600000 [ &
Cell/Symbol CONCRETE Cell Pat-Concrete  160.0000 B
Label ROCK Cell Pat-Rock 160.0000
Profile =l| |RIPRAP Cel  PatRipRap  160.0000 ¥
Column CLAY Cell Pat-Clay 160.0000 o
Column Label
Material Pattem Material Pattem
Material Label B Name/Number: [CONCRETE =
0 Hr Water Elev. T
24 Hr Water Blav. Display Mode: [Cell - A o A
gsf'llfsl_aalbel Cell Library: | Geaotech.cel Q e J ::.
oI
Cross Section > Pattem Cell: | Pat-Concret Toa e
[ OK l [ Cancel l Scale: | 160.0000
Material Pattern List Box Contains the list of material types with a pattern defined.
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Material Pattern Contains the parameters to define the patterning of the material types.
Name/Number  Name of the Material type as defined under Descriptions
Display Mode 2 options are available:

Cell When using the cell option, manually enter the desired Cell Library or select via the File
icon. Select the desired cell by clicking Select and highlighting the cell. The cell is
displayed in the box to the right. If the cell is manually entered and cannot be found in
the cell library, a message is displayed in the cell display box indicating the cell is not
found. Include the Scale used at creation, as the scale of the profile is utilized for plotting
scale at time of drawing. The element symbology at time of cell creation is utilized.

Selection of the cell library should automatically attach this cell library to the active
design file so that the Pattern Cells may be displayed in the preview box when selected
from the cell library or the List Box.

The Cell Library field supports the MicroStation Cell Configuration Variable whereby
the user could express the cell Library List such as:

0 MS_CELLLIST = $c:\geotechnical\test.cel
0 MS_CELLLIST > $c:\geotechnical\spec.cel

Color  First, select the desired Name / Number from the list. Next, select the Display Mode.
An area pattern (however filled areas are not supported) or simply a solid fill Color can
represent Materials. There is no user input as the color mirrors from the Descriptions

dialog.
Material Pattem
Name/Mumber: [CONCRETE -]
Display Mode: [Cell  « é‘, ' D J- eo J‘&r
Cell Library: | Geotech cel Q Te l[> ' .
Pattem Cell: | Pat-Concret || Select... :Ib "OD, .

Scale: | 160.0000

MATERIAL LABEL

In order to place material labels, the Place Material Labels toggle in the upper left corner must be active.
The dialog is divided into two sections: label parameters and the Delimiter group box.

# [geotech2010.gtp] GeoTechnical Preferences > Profile > Matenal L= ]
File
ce Material Labels Horiz Wert Label Direction
Label Component Offzet Offset  of Column

Descriptions = Name /Number: 1500 |[6.000 Symbology: | Sy
P?; Syl [] Description: 0.000 | [0000 |[Left  ~ 1.0000
PLr:{I'jIE| [ Elevation: 0.000 00 |[Left -

ol =l [E ReC: 0.000 00 [~

Column Label [[] RQD % 0.000 0.000 |[Left ~

Matejal Pattem Construct Label As:

r[;qﬁ?:jvalatﬁb;;_ Componert Delimiter: :]

24 Hr Water Hev. Ieme

Refusal [] Place Delimiter

SPT Label Symbology: Label Spacing Offset: | 0.0
Cross Section = Component: | Name/Number Material Spacing Cffset: | 0.000
Delimiter Constraint: | Always Construct -

The Label Parameters have five Components that the user can label for each material. To place a label,
activate the toggle to the left of the Component. In the sample above, one Component has the label:
Borehole Name.
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Horizontal Offset The distance in master units from the Material Label Origin. The Material Label
Origin is located at the outer edge of the borehole column.

Vertical Offset The distance in master units from the lower edge of each material.
Label Direction of Column This determines whether the label is placed to the left or right of the column.
Construct Label As Feature supports two options:

Text String Each component is placed as single text string. The Justification
applies to the text string and the first selected component's Horizontal and Vertical
Offset is utilized. If this option is selected, the Component Delimiter field is un-ghosted
and a character to separate the component labels is required. Default options include
comma (,), semi-colon (;), slash (/), and space. The Other option allows a custom
character to used as the delimiter.

Individual Components  Each label component acts as individual text. Offsets and the same
justification are applied to each text component on an individual basis.

All Components are placed with the same symbology, specified in the right side of the
dialog. Element symbology, in addition to text parameters, are supported.

Delimiters The Delimiter group box contains parameters for spacing and placing an optional
delimiter. If either of the delimiter options is utilized, GEOPAK also positions material
text, so when the text height is greater than the material thickness, overlapping text does
not occur.

To place a delimiter, activate the Place Delimiter toggle in the upper left corner of the
group box.

Delimiter

S}n'l;l-l;‘-uulu:ug'_.r: _— Label Spacing Offset: | 0.000

Component: | Name/Mumber - Material Spacing Offset: | 0.000
Delimiter Constraint: | Always Construct -|

Symbology Defines the symbology to use when drawing the delimiter.
Component Defines the Label Component used to anchor the delimiter.
Label Spacing Offset Distance from the end of the delimiter line to the justification of the

component label. (in master units).

Material Spacing Offset  Distance from the material label origin (edge of the column) to the
beginning of the delimiter line (in master units).

Delimiter Constraint Two options are supported:

Always Construct - If the Place Delimiter toggle is active and this option is selected, the
delimiter line is drawn at the defined offsets and symbology in all situations.

Conditionally Construct - If the Place Delimiter toggle is active and this option is
selected, the delimiter line is drawn at the defined offsets and symbology only
when the text height is less than the material height.

The text justification is set in the upper part of the dialog, however the Component used to draw
the delimiter is specified just below the Delimiter Symbology. Only the Components activated in
the upper portion of the dialog are available within the Delimiter group box. Level, Color,
Weight and Style are also defined within the group box, enabling the placement of the delimiter in
unique symbology from the text.
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OHR /24 HR WATER ELEV.

The O Hr. / 24 Hr. Water Elevation Label includes text for the Water Elevation and/or a cell or symbol

representation.

ﬂ [gectech2010.gtp] GeoTechnical rences > Profile > O Hr Water Elevation > .
File
ace 0 Hr Water Blev. Draw As: Label Direction: | Left of Column =
Descriptions - Cl
Plan Place Cell
Cell/Symbol Cell Library: | Geotech.cel Q g
Label Y ¥
Profile £ Cell: | WaterBlav Select... s :I
Column : Y
Scale: | 360.0000 Horiz Offset: | 18.000 ¥,
Column Label cee onz e mmmmdanaa
Material Pattem Symbalogy: Vert Offset: | 0.000
Material Label bl
0 Hr Water Elev. Water Elevation Label
!
é‘ler .'I'-'ater Blev. Place Water Elevation Place Date Measured
usa
SPT Label Symbology: Sy Symbology: Sonpin
Cross Section " | (TH/TW Scale= ] [ 1.0000 TH/TW Scale = ] [ 1.0000
[ oK ] [ Cancel ] H Offset: | -36.000 V Offset: | 1.000 H Offset: | -28.000 W Offset: | -2.000
Draw As —Cell  To place a cell, activate the Place Cell toggle at the top of the Cell group box. ldentify

the desired cell library by pressing the File icon.

If the library is stored on a central server and mounted by the users with various drive
designations, do not include the path and drive. Simply include the cell library within
the users' MS_CELLLIST.

Select the desired cell by pressing the Select icon and highlighting the cell. The cell is
displayed in the box to the right. If the cell is manually entered and cannot be found in
the cell library, a message is displayed in the cell display box.

Include the Scale used at creation, as the drawing scale utilizes the cross section scale.
Horiz Offset and Vert Offset define where the cell is to be placed.

To determine the default location of the cell, the beginning pointer is at the center of the
borehole column at the water elevation plus % the column width (the edge of the
column). Below the cell are element symbology parameters.

Draw As — Symbol First, select the desired (symbol) Font from the list, then manually enter the

Character. Due to the nature of symbol fonts, only one character is supported.

The size of the symbol font is controlled by the Text Height and Text Width. These can
be fixed or can vary with the profile scale.

Below the Character are element symbology parameters: Level, Color, and Weight.
Note there is no style, as symbol fonts are drawn solid.

Draw As:

Symbol

Label Direction: | Left of Column

Character: |0
Symbology: Lo
TH/TW Fixed A

Horiz Offset: | 0.000
Vert Offset: | 0.000
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Label Direction Defines whether the cell/symbol is drawn to the left or right of the column.

Water Elevation Label The Water Elevation Label section defines whether to label the Water Elevation
and Date Measured and how to place the selected label, i.e. symbology, scale, and
offsets.

Water Hlevation Label

Place Water Elevation Place Date Measured
Symbology: Sogpln Symbology: Sonpin
1.0000 1.0000
H Offset: | -26.000 W Cffset: | 1.000 H Offset: | -28.000 V Offset: | -2.000

REFUSAL

Refusal includes text for the Refusal and/or a cell or symbol representation.

Fl' [geotech.?l]ll].gt]ﬁan achnical Preferences E E g = J

| ile
| %ce Refusal Draw As: Label Direction: [Left of Column =
Tﬁcﬁpﬂnns Cel

Plan Place Cell

Cell/Symbel Cell Library: | Geotech.csl Q

Label
Profile Cell: | Refusal

Column Scale: | 1.0000 Horiz Offeet: | 0.000
Column Label
Material Pattem Symbology: | ———— Vert Cffset: | 0.000
Material Label
0 Hr Water Elev. Refusal Label

24 Hr Water Blev.
Refusal Place Refusal Label

SPT Labe! Symbology: Sonpl Horiz Offset: | 0.000
Cross Section " | (THAWFxed Vert Offset: | 0.000

| 0K | [ Canesl |

The user can draw the Refusal as a Cell or Symbol. Label Direction controls the placement side of the
column the cell and labeling. Both the Cell/Symbol and the Label symbology along with offsets can be
defined in the dialog. The label text can be set to a fixed height and width or scaled.
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SPT LABEL

The SPT (Standard Penetration Test) Count Label includes text and delimiter options.

Label Direction: | Left of Column =

Escriptions SPT Count Label

Plan Symbology: Conpiy

Cell/Symbol TH/TW Fed = Horiz Offset:
Label

Profile Count Format: | Individual Court - Vert Offset:

Column -
Column Label Character Delimter: [ ~]

Material Pattem
Material Label
0 Hr Water Elev. Delimiter

E‘;{E;:‘Imer Blev. Place Delimiter

SPT Label Symbology: — Label Spacing Offset:
Cross Section -

| OK | | Cancel | Delimiter Option:

Column Spacing Offset:

The SPT Count Label may be placed either right or left of the column by selecting the Label Direction

option in the upper right corner of the dialog. The Horizontal Offset measures from the edge of the column.
The Vertical Offset measures from the SPT Data elevation.

There are two supported options for Count Format:
Total Count An example of a Total Count is 10.

Individual Count Examples of an Individual Count format is 10-3-6 or 10/3/6.
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Exercise 7.1 Reviewing the GeoTechnical Preferences

1. Open the MicroStation file C:\e\Projects\22807915201\roadway\RDXSRDO01.dgn.
2. Select the Model that contains the cross sections, RDXSRD.

3. Select the GeoTech Tools from the Road toolbar. The Borehole Navigator dialog opens.

File Tools

<+

Borehole Information
Borehole | Station / X

1 Text Editor

GeoTech Tools M

lar

Chain:

. Blevation:
3 Cenversion Tools

Description:

Water Table Blevation 24 Hr:

4 View XML Reports

TR Y

Open as ToolBox

4. From Borehole Navigator, select File > Preferences.

[ File

Descriptions Borehole Types

Plan b
Cell/Symbal
Label

Profile =
Column
Column Label

Material Pattem
Materal Label

0 Hr Water Elev.

24 Hr Water Elev.
Refusal

SPT Label

Cross Section T

| OK | [ Cancsl |

DEFAULT
TEST
SAMPLE
BORE

Material Mames

Baorehole Type:

DEFAULT

Mame

DEFAULT
EARTH
WooD
MUCK

Material MName:

[] Material Number:

DEFAULT

n
u

Material Color:

5. If necessary, on the Preference dialog, select File > Open and set the preference file to
FDOT2008\GEOPAK\bin\geotech2008.gtp.

6. Review the preference settings for Plan and Cross Sections.

7. Close the Preferences dialog box.
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Exercise 7.2 Creating and Populating the GeoTechnical Database
1. From Borehole Navigator, select File > New to create a borehole database.
2. Create afile called SR817.gtd.

Savein: . roadway - G ? » ' —g
T3, MName = Date modified Type Size
i i eng_data 5/13/20108:22 AM  File folder
Recent Places | 4 ojlis 4/23/201010:40 AM  File folder
Desktop
=
Libraries
A
Computer
‘1.
AJ < 1 | 3
Netwaork
File: name: SRB17 gtd -
Save as type: [‘gtd v] [ Cancel I

3. After accepting the file name, a prompt will display for the Job number and Ground Tin associated
with this project. After selecting the files, click OK to proceed.

Job: | 791 Q,

Ground Tin: | %22807915201 \roadway'stetin | O
{Overide user provided elevation using tin file

( QKlﬁ | Cancel |

4. Select File > Import > CSV > Borehole... to import the borehole location data.

5. Select the file Boerholetpk.brh. This file contains the borehole names and location information as
well as the water elevation information.

File Tools

+ X id ¢ M
P % é’gp; %?:\ 2
Borehole Information

Borehole | Station /X | Offset /Y| »
Borehol...  78+00.00
Borehol...  80-00.00

Borehol .. 83+00.00
Borehol .. 85+00.00
Borehol .. 50+00.00

Chain: | BL817 Type: | DEFAULT
Bevation: | 5.953
Description: | NAA
Water Table Blevation 24 Hr: | 5.00000

Note No material information has been imported yet. The next step will accomplish this.
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6. Select File > Import > CSV > Material... to import the borehole location data.

7. Select the file material.mtl. This file contains the borehole
names and strata material information.

8. Click the arrow at the bottom right corner of the Borehole File Tools
Navigator dialog to view the Material Information for each [
borehole. + X O

£ &g/
Py R ey
Borehole Information

Borehole | Station /X
Borehol...  78+00.00
Borehol .. 80+00.00
Borehel...  83+00.00
Borehol .. 85+00.00
Borehol...  50+00.00

Chain: | BLB17 Type: | DEFAULT
Elevation: | 5.958
Description: | N/A
Water Table Hevation 24 Hr: | 5.00000

9. Click the arrow at the bottom right corner of the Borehole (5 era o sorenoie o sl me
Navigator dialog to view the Material Information for each
borehole. As each borehole is selected, the material information
in the Material Information window will change.

Borehole | Station / X

L Zooon 1500 =

Borehol...  80+00.00 3.000
ol... I I

Borehol...  85+00.00 4.000

Borehol...  50+00.00 12.000 ~

Chain: | BL817 Type: | DEFAULT

Hlevation: | 6.488
Description: | N/A
Water Table Elevation 24 Hr: | 4.00000

Material Information

Material Name Depth Of Cover | Type
5.0000 DoC
7.0000 Doc
5.0000 Doc

Description:

10. Navigate through each station. Below the Borehole Information window are various pieces of data
pertaining to each boring. The alignment (CHAIN) where the boring was referenced, the Type of
boring, the Ground Elevation, a Description and the Water Table Elevation.

11. Click File > Save to update the SR817.gtd file.
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Exercise 7.3 Plotting Boreholes in Cross Section

1. Select the Visualize Boreholes in Cross Section View tool.

2. Set the Chain name in the upper portion of the dialog to populate the display window with our

borehole data.

=] Chanto use:
Station # X Offset /Y Hevation

Borehole-01

Borehole-02

Borehole-03 . . .
Borehole-04 . . 5770
Borehole-05 . . 5.801

Station Range Projection Data

Begin: | 76+00.00 R 1 [ Project onto Nearest X5 -|
End: [ 1200000 B Max. Projection Distance: | 0.50000
[ Project at Borehole Ground Elev |

Text Wrapping
[ Apply Text Wrapping:
Mumber of char. perline: |0 Line spacing: | 0.000

u.uud

Apply

3. Set the Projection Data to the following settings :
e Project onto Nearest XS
e Max. Projection Distance = 50

e Project at Borehole Ground Elev

Projection Data
[ Project onto Nearest %5 -|
Max. Projection Distance: | 500000
{ Project at Barehole Ground Elev >

In the final setup step, defining the symbology for the existing ground in the drawing, Zoom into a
cross section to identify the ground line easily.

5. Click Define Existing Ground icon.

4.
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6. In Existing Ground Line, click Reset. This will clear out any erroneous values.

M Existing Ground Line 2=

Lv Mames: | ¥S5GrdLine_ex

] Lv Numbers:

[l Colors:

[ Styles:

[ Weights:

| Match | | Display | | Resst |

7. Toggle on the symbology toggles shown above. Click Match and Data Point on the line in the
drawing representing the existing ground.

8. Close Existing Ground Line when finished.

9. In Visualize Boreholes in Cross Section View, select all of the boreholes in the list by single
clicking on a borehole, then select CTRL-A on the keyboard to select all boreholes.

&l Visualize Boreholes in Cross |

Chain: | BLE17 IE' Chain to use: | Main Chain

Borehole Station £ X Offset /Y Bevation  Awx Chain
Borehole-17 115+00.00 12.000 h715
Borehole-18  115+80.00 -4.000 6.337
Borehole-15  117+00.00 12.000 57
Borehole-20  115+20.00 -4.000 5.950
Borehole-21  120+00.00 12.000 5789

Station Range Projection Data

Begin: | 76+0000 R 1| [Project onto Nearest X5 ]
End: | 1200000 R Max. Projection Distance: | 50.0000(
[ Project at Borehole Ground Elev -|

Teat Wrapping
[T Apply Text Wrapping:
Mumber of char. perline: |0 Line spacing: | 0.000

Uy

Apply

10. Click Apply.

11. In the case of boreholes separated by very small distances, some manual adjustments may be necessary
in order to view them properly.
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8 EARTHWORK

OBJECTIVES

Overview Earthwork Process
Run Quantities for Earthwork
Create Earthwork Output File

GENERAL EARTHWORK CONSIDERATIONS

Chapter 3 of the FDOT Plans Preparation Manual (PPM) contains a detailed discussion of earthwork
calculation methodology. Below are two key items to note from this chapter.

Pay for all Cut Operations as Regular Excavation (CY) or Regular Excavation (Lump Sum). Do not
differentiate between suitable and unsuitable.

Pay for all Material Excavated below the finished grading template as Subsoil Excavation. Do not
differentiate between suitable and unsuitable.

In general, earthwork on a highway project consists of:

Embankment  Compacted fill material needed to construct the roadway, excluding the base and
pavement portions of the roadway and shoulders.

Regular Excavation Excavation necessary for the construction of the roadway, ditches, ponds,
channel changes, etc.

Subsoil Excavation Excavation, removal and disposal of any material that is unsuitable in its
original position and that is excavated below the finished grading template.

The most important roadway operation involving earthwork is constructing the roadbed. The roadbed is
constructed by excavating soil from cut sections and placing soil as embankments in fill sections. In cut
sections, the roadbed is built below the original ground - the original ground is excavated to the elevation of
the proposed roadbed. In fill sections, the roadbed is built above the original ground - the earth fill is on an
embankment.

The finished grading template is defined as the finished shoulder and slope lines and bottom of the
completed base or rigid pavement for most pavements. The Department occasionally uses stabilized bases
and sand bituminous road mixes. For these, consider the finished grading template as the top of the finished
base, shoulders and slopes.1

1 From Section 3.1.1 of the FDOT Plans Preparation Manual
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CuT_SECTION

Earth cut away below
original ground line

FILL SECTION

Earth filled in above
original ground line ¢

—-_———

Front slope

=~ SUBGRADE ___

> Back slope
\ Finished grading
original ground line template

[SXJ CuT: AREA BELOW THE ORIGINAL GROUND LINE AND ABOVE THE
FINISHED GRADING TEMPLATE

FILL: AREA BELOW THE FINISHED GRADING TEMPLATE
AND ABOVE THE ORIGINAL GROUND L INE

CUT & FILL LIMITS WITHOUT SUBSOIL EXCAVATION

Finished grading

Limits of removal of organic (shown)
. . aond/or plastic material
original ground line (See Index 500 and 505)

=3 CuT: AREA BELOW THE ORIGINAL GROUND LINE AND ABOVE THE
T FINISHED GRADING TEMPLATE

SUBSOIL EXCAVAT|ON: ALL MATERIAL BELOW THE FINISHED GRADING
TEMPLATE THAT MUST BE REMOVED

_ _ Finished grading
- S~ template ,/
L \

Limits of removal of organic (shown)
and/or plastic material

original ground line (See Index 500 and 505)

FILL: AREA BELOW THE FINISHED GRADING TEMPLATE
AND ABOVE THE LOWER LIMITS OF REMOVAL
OF ORGANIC AND/OR PLASTIC MATERIAL

CUT & FILL DETAILS WITH SUBSOIL EXCAVATION
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WORKFLOW

GEOPAK computes earthwork average End Area Method by reading and interpreting the MicroStation
design files containing proposed and existing ground cross sections. This approach affords you maximum
flexibility in that it is irrelevant 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.

In order to compute earthwork, GEOPAK requires:
e MicroStation cross section design file

e GEOPAK coordinate geometry database file (.gpk) if the baseline used to generate the cross
sections has station equations

These graphical cross sections can be very simple to compute only cut/fill quantities or very complex cross
sections including several types of unsuitable or removable materials and several fill material types. There
is no limit to the number of existing or proposed soil types.

GEOPAK is extremely flexible when computing earthwork, utilizing several types of excavation and fill,
many functional classifications, numerous material types, (known as soil types), and different
shrink/expansion factors.

ACCESSING EARTHWORK

e From Road Project click the Earthwork icon .

XS DGN FILE

File

Sail Types Tolerance: | 0.010000

Earthwork Shapes ] ] _
Output Format Verical Search Distance: | 500.00

Add/Subtract Volume Baseline:
Certroid Adjustment ) o
Skip Areas Begin Station:
lgnore Areas End Station:
Sheet Guantity

XS DGN File MicroStation 2D file containing cross sections (and XS Cell) to be utilized for
earthwork computations. This field is filled in automatically from the Working
Alignment Definition.

Tolerance Specify the Tolerance, if different from the default. GEOPAK utilizes the
tolerance as the radius of a circle at the endpoint of each element. If the
candidate intersection element passes within the circle, the software will
consider the lines intersecting. GEOPAK supports vertical ties at the outside
limits of construction as well as any interior locations.

FDOT GEOPAK for Roadway Designers - Advanced ©2011 FDOT 8-3
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Vertical Search The earthwork component of GEOPAK calculates earthwork quantities from

Distance the MicroStation elements present for each cross section, independent of
whether drawn by GEOPAK or drawn with generic MicroStation commands.
For each cross section, GEOPAK searches for candidate cross section elements
within a certain vertical range from the cross section cell. In order to ensure that
each element associated with a given cross section is found, GEOPAK searches
for and analyzes elements vertically within 250 master units above and below
the horizontal portion of the cross section cell. Therefore, should any cross
section include terrain relief in excess of 250 feet, the Vertical Search Distance
must be utilized. As a rule, the vertical search distance is usually 3/4 of the user-
defined Distance Between Cross section Cells.

Baseline Baseline utilized to create the cross section cells. This is filled in automatically
from the Working Alignment Definition.

Beg Station Unless filled in by the Working Alignment Definition this defaults to the lowest
numbered station in the file. However, this can be changed if only a selected
station range for computation is desired. Note regions must be included if
station equations are present in the Baseline.

End Station Unless filled in by the Working Alignment Definition this defaults to the
highest numbered station in the file. However, this can be changed if only a
selected station range for computation is desired. Note that regions must be
included if station equations are present in the Baseline.
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SolL TYPES

Chapter 9

Since the earthwork calculations are based on the graphical elements of the cross sections, the user must
specify what search criteria to use for specific classes of earthwork (e.g. what element symbology makes up
existing ground, what element symbology comprises the proposed finish grade, etc.). This is done in the
section under Soil Types.

Class

FDOT GEOPAK for Roadway Designers - Advanced

#4 Earthwork - BL81

File

X5 DGN File

Soil Types

Earthwork Shapes
Qutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Sail Type tems

Sheet Quantity

Class

Soil Type:
Multiplication Factors

Roadway Excavation:
Subsoil Excavation:
Fill:

M Earthwork - BL81

File

Search Criteria
[7] Use Working Alignment Definition

[ Lv Names:
[[]Lv Numbers:
] Colors:
Styles:
Weights:

Types:

[ Match | [ Display | [ Reset

Delte | [ Modfy

Several classes of materials are supported. All classes (with the exception of
Excavation Limits) require a soil type and search criteria. However, as each class
is selected, the dialog will change to allow different options. Below are details of
each class:

X5 DGN Filz

Soil Types
Earthwork Shapes
Qutput Format

Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity

Add/Subtract Volume

Soil Type tems

Search Criteria
[ Use Working Alignment Definition

Class

Soil Type:

Multiplication Factors
Roadway Excavation:

Subsoil Excavation:
Fill:

[ Lv Names:
[[Lv Numbers:
0 Colars:
Styles:
Weights:

&l Types:

[ Match ] [ Display ] [ Reset

Delete | [ Modfy

©2011 FDOT
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Existing
Ground

Proposed
Finish
Grade

Existing ground must be specified. Its associated material type determines the soil
type underneath the lowest substrata line. The existing ground must be contiguous
(i.e. no gaps) between the proposed tie down points using these levels. Note these
would be the existing ground levels used for producing slope stakes or construction
limits and therefore, do not include any subsurface elements.

Use Working Alignment Definition - This check box is available with the Existing
Ground class. When this option is enabled the Search Criteria defined for Existing
Ground in the Working Alignment will be used.

M Earthwork - BL81'

File

X5 DGN File

Soil Types

Earthwork Shapes
Qutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quartity

Multiplication Factors
Roadway Excavation: | 1.000
Subsol Bxcavation: | 1.000
Fill: | 1.000

Soil Type tems

Search Criteria
[] Use Working Alignment Definition

[ Lv Names:
[F]Lv Numbers:
= Colors:
(] Styles:
[ Weights:
]

[

Types:

Match ] [ Display ] [ Reset

Delete Modify

The proposed finish grade includes the top of proposed pavement, curb and gutter,
top of proposed topsoil, top of proposed ditches, etc. The software must be able to
draw contiguously from the centerline to the touchdown point using these levels.

Use Working Alignment Definition - Note that this check box is available with the
Proposed Finish Grade class. When this option is enabled the Search Criteria defined
for the Proposed Finish Grade in the Working Alignment will be used.

©2011 FDOT
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2 Earthwork - BLET

File

X5 DGN File Soil Type ttems
Soil Types

Earthwork Shapes
Qutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity

I Existing Suttable - I

Soil Type: " [ Lv Names:
[F]Lv Numbers:
(] Colors:

Styles:

]

[ Weights:
O

[

Muttiplication Factors

Roadway Excavation:
Subsoil Excavation:

Fill:
Types:

Match | [ Display | [ Reset

Delete | [ Modiy

Existing Suitable "Existing suitable" removes only what is needed to build the proposed design. It does
not affect whether material is re-used.

| Earthwork - BLEL:

File
X5 DGN File Soil Type tems |
Soil Types
Eathwork Shapes
Output Format
Add/Subtract Valume
Centroid Adjustment
Skip Areas
Ignore Areas Search Criteria
Sheet Quantity
Clasd [ Bxisting Unsuitable v
Sail Type: " [ Lv Names: a
Muttiplication Factors [CLv Numbers: a
[ Colors (]
Roadway Bxcavation: | 1.000
(=] Styles: d
Subsoil Excavation: | 1.000 B et
Weights: (w]
Fill: | 1.000 =
| Types: ]
[ Match ] [ Display ] [ Reset
Add ] [ Delete | [ Modfy

EXIisting  if the Excavation Limits are present, then GEOPAK responds to the “existing
Unsuitable  ynsuitable” classification by removing the existing pavement material between the
Excavation Limits, irrespective of whether the section is in cut or fill.

If the Excavation Limits are not present, then the unsuitable material is only
removed when it would fall within the confines of a common excavation.
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M Earthwork - BLB17

File

XS DGN File Soil Type tems
Soil Types

Earthwork Shapes
Qutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas Search Criteria
Sheet Quartity [] Common Excavation Onfy

Class' [ Do Not Include In Mass Ordinate
Soil Type: ' [F] Lv Names:
[FLv Numbers:
= Colors:
= Styles:
[F  Weights:
= Types:
[ match | [ Disply | [ Resst

Multiplication Factors
Roadway Bxcavation: | 1.000
Subsoil Excavation: | 1.000
Fill: | 1.000

Delete Modify

Proposed Proposed undercuts are used to define any proposed component which is not part of

Undercut  the finished grade. This includes undercuts, proposed topsoil placement, or aggregate
quantities. Although the proposed undercut is used to define undercuts or subcuts, 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 an existing suitable or unsuitable material.

Common Excavation Only - In some proposed undercuts, it is desirable to include
them as common excavation rather than subgrade excavation. To override the default
computation methods, select this check box.

Do Not Include In Mass Ordinate - The mass ordinate is a running summary of your
cut and fill balance. In some cases, it is desirable to omit some materials from the
mass ordinate. The easiest method to accomplish this for Proposed Undercuts is to
select this check box.

M Earthwork - BL817

File

X5 DGN File Soil Type tems
Soil Types

Earthwork Shapes
Qutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity

| Excavation Limit -1

Soil Type: ' ] Lv Names: (]
[FLv Numbers: [}
| Colors: ]
| Styles: [}
a
(]
)

Muttiplication Factors
Roadway Excavation:
Subsoil Excavation:
Fill:

[ Weights:
(] Types:
[ Match | [ Display | [ Reset

Delete Modify

Excavation  Excavation limits are short lines drawn onto cross sections to tell the software where
Limit o stop removing existing unsuitable material. Excavation limits are required
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whenever existing unsuitable classifications are utilized and the removal area is not a
closed area completely within a cut area. They have no direct correlation to proposed
features, except that the removals normally end at the outside edge of proposed
construction.

There are certain rules the user must follow when placing Excavation Limits.
They must be placed in pairs.
They must be lines. No other element types are supported.

They must extend to (or better yet) intersect the material to be removed and existing
ground forming a closed area. The endpoint should not be within an area where
earthwork quantities are needed. Extend those points well beyond any cross section
elements.

Multiple excavation limits are also supported. This is extremely useful in projects with
multiple roadways where existing materials are not removed between the roadways.

Soil Type At its most basic, this field is just a name that that user gives to the material. This
name can be anything, as long as it doesn’t contain any spaces. For example, for the
class Existing Ground the user could name the soil type “Dirt” or “Earth”.

The soil type specified with the existing ground is important as it is the default
excavation material. Similarly, the soil type specified with the proposed finish grade
is important as it is the default fill material.

In addition to specifying the default cut and fill materials, the soil types also play an
important role in identifying what materials can be re-used and where they can be re-
used. If the soil types for any two functional classifications are identical, GEOPAK
will re-use the excavation material in places where embankment is required.

Search For each class and soil type specified, the user must specify the graphic symbology
Criteria of the cross sections elements that will comprise that class and type. Any
combination of graphical symbology (e.g. color, weight, level, etc.) can be used to
distinguish these elements. These symbologies can be keyed in or selected from a list
using the icons.
Match  ysed to determine the Search Criteria by selecting elements from the design file.

Display Highlights all elements matching the Search Criteria. Match is used to visually verify
that the intended elements are defined in the Search Criteria.

Reset  Clears all definitions in Search Criteria.

Multiplication
Factors

RoadV\_/ay Swell/Shrinkage factor for any Roadway Excavation quantities.
Excavation

SUbS_Oil Swell/Shrinkage factor for any excavation done below the bed of the roadway (e.g.
Excavation  ynsuitable material extraction).

Fill Swell/Shrinkage factor for fill quantities.
Add Adds the soil type to the list box.

Delete Deletes the selected soil type from the list box.

FDOT GEOPAK for Roadway Designers - Advanced ©2011 FDOT 8-9
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Modify

Used to make changes to the selected soil type in the list box.

EARTHWORK SHAPES

&0 Earthwork - BL81

File

S DGN File Draw Earthwork Shapes
Sail Types : 3
Earthwork Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity

Draw Earthwork
Shapes

Stratify Shape Color

OUTPUT FORMAT

8-10

Accumulate
Adjusted Volume
Column

Accumulate
Unadjusted Volume
Column

Calculate Only
Between Excavation
Limits

When this check box is selected, the earthwork shapes are drawn with color
fill attributes. When the Fill check box is selected on the View Attributes
dialog, color filled complex shapes are displayed.

Variations in color between various cut and fill options are achieved with this
check box selected. Utilizing 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.

A0 Earthwork - BL81

File

XS DGN File [ Accumulate Adjusted Violume Column

Sail Types [ Accumulate Unadjusted Volume Column
Earthwork Shapes o
Output Format [] Calculate only between Excavation Limits

Add/Subtract Volume End Area Decimal Places
Centroid Adjustment
Skip Areas Common Exc
lgnore Areas
Sheet Quantity Subgrade Exc

Subsoil Exc
Fill

When selected, an additional column is added to the earthwork report,
where the adjusted volume of each excavation and fill for each material
is cumulatively totaled.

When selected, an additional column is added to the earthwork report,
where the unadjusted volume of each excavation and fill for each
material is cumulatively totaled.

In this case, excavation limits are used to demarcate earthwork

processing. This is extremely useful in projects where earthwork is
staged or separate quantities for each roadway in a multiple alignment
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are necessary. When the check box is selected, ALL earthwork
calculations are limited to within user-defined excavation limits.

End Area Decimal In normal processing, the end areas are rounded to two decimal places.

Places However, the user has the option to set the decimal places to between 0
and 4.
Formats Three classifications of excavation volumes are listed on standard
GEOPAK earthwork outputs: Common, Subgrade, and Subsoil.
Com”?"” Excavation volumes that are not backfilled with an earthwork material.
Excavation  Tjg includes the excavation required for cut sections as well as for
pavement thickness, shoulder thickness, etc.
Subgra_lde Excavation volumes that are backfilled with an earthwork material.
Excavation
Subs'oil Excavation required to remove unsuitable material either 1) down to the
Excavation pottom of the proposed template or 2) down to the bottom of the
unsuitable material layer in cases where excavation limits are defined.
Formats (conti) In certain design instances, the designer does not require these distinctions.
Hence, the Output Format dialog can be utilized to combine various
quantities as follows:
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
ADD/SuB VoL

Volume adjustments can be specified at project locations where material surpluses or deficits are
encountered outside that which can be described via the cross sections.

M Earthwork - BLB17
File

%5 DGM File [] Process Add/Subtract Volumes

Soil Types Class Soil Type Station Volume |
Earthwork Shapes
Qutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas - T

Shest Quantity
SolType ([ =]

Station:

Earthwork Operation

Wolume:

Process If this check box is enabled, the information in this portion of the dialog will be
Add/Subtract processed when the earthwork is run.

Volumes

Soil Type This pulldown option will populate automatically with the names of the materials
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defined earlier in the dialog under Soil Types.

Station The station indicates the location at which volumes are added to or subtracted
from the mass ordinates and does not necessarily have to be at a cross section
station. However, it must be within the specified station range.

Earthvv_ork Here the standard 4 options: Common Exc., Subgrade Exc., Subsoil Exc. and
Operation Fill.
Volume This is the volume that is to be added or subtracted. Subtract volumes are

included with a minus (-) sign in front of the quantity. The volume adjustment
header and subsequent syntax must be repeated for each add/subtract location,
soil type or volume quantity. For example, if there is a volume adjustment to
the common excavation and fill volumes at a particular station, two volume
adjustments are needed

Add Add the Station and VVolume to the list box.
Delete Delete the selected Station and Volume from the list box.
Modify Modify the selected Station and VVolume in the list box.

CENTROID ADJUSTMENT

Al Earthwork - BLE1
File

¥5 DGN File
Soil Types [ iCertroid Adjustment:
Earthwork Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity
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Centroid
Adjustment

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. The generally accepted formula used for this
calculation is:

v I_(A1+ Azj
L2

If the bulk of the cross section 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 degree to which cross
section areas are offset about the baseline.

These types of errors can be optionally accounted for by enabling the Centroid
Adjustment check box. The option invokes a procedure that adjusts volumes based
upon the lateral offset between the centroid of cross section end areas and the
baseline.

Centroid adjustment is used in FDOT for cross sections on a curve to take into
consideration the distance between the two cross sections on a curve. As noted in
section 3.4.3.1 of the FDOT PPM, one technique that is encouraged to aid in
computing accurate earthwork quantities is to “Reduce the interval between cross
sections to 25 feet or less on ramps or sharp turning roadways, or determine and
use the centroid of the section as the length for computing volumes.”

If this option is enabled, the resulting log file will contain a section entitled
CENTROID SUMMARY. An example is shown below. The Adjusted length in
the table below is used in lieu of the difference in the station values for ‘L’ in the
equation mentioned previously.

FDOT GEOPAK for Roadway Designers - Advanced ©2011 FDOT
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CENTROID SUMMARY
Station Centroid Centroid Unadjusted Adjusted
Elevation Offset Length Length
( ft) ( ft) ( ft) ( ft)

325+00.00 810.37 -19.23

100.00 100.00
326+00.00 811.40 -18.79

100.00 100.00
327+00.00 804.94 31.24

100.00 100.00
328+00.00 805.32 38.18

100.00 100.00
329+00.00 807.07 39.32

100.00 100.00
330+00.00 808.00 36.45

100.00 100.00
331+00.00 812.96 19.00

100.00 100.00
332+00.00 814.71 15.55

100.00 100.00
333+00.00 816.17 2.93

100.00 99.88
334+00.00 816.76 -0.06

100.00 101.19
335+00.00 818.28 -27.20

100.00 101.79
336+00.00 818.57 -13.83

100.00 102.34
337+00.00 815.96 -39.76

100.00 102.70
338+00.00 811.60 -22.18

100.00 100.50
339+00.00 810.03 -9.83

100.00 100.00
340+00.00 808.47 -17.22

SKIP AREAS

Skip Areas enable the user to specify an area in which to not calculate earthwork volumes. Skip Areas will
stop the earthwork calculations at the last cross section before the Skip Area station range, then proceed to
the first section past the Skip Area station range and begin the calculation anew. This results in separate
quantities before and after the Skip Area.

This option is used typically by FDOT for driveways.

&l Earthwork - BLE17

File

%5 DGN File [7] Process Skip Areas

Soi Types Begin Station | End Station
Earthwork Shapes
Output Format
Add/Subtract Volume
Centroid Adjustmert
Skip Areas

lgnore Areas

Shest Quantity

Begin Station:
End Station:

| Add || Delete | [ Modfy |
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Process SKip  if this check box is enabled, the information in this portion of the dialog will be

Areas processed when the earthwork is run.
Begi_n Beginning station to be skipped.
Station

End Station  Enging station to be skipped.

Add Add the Begin and End Station to the list box.

Delete Delete the selected Begin and End Station from the list box.

Modify Modify the selected Begin and End Station in the list box.
IGNORE AREAS

Ignore Areas enable the user to specify an area in which to not calculate earthwork volumes, but treats the
areas differently than Skip Area. Ignore Areas treats the sections within the Ignore Area station range as
though they do not exist. Earthwork calculations continue through the Ignore Area using the section before
the Ignore Area and the section after the Ignore Area and the length in between to get the End Area
calculation and resulting volume. This results in only one quantity being calculated.

This option is used typically by FDOT for bridges at the toe slope stations.

& Earthwork - BL81

File

¥S DG File [ Process Ignore Areas

Scil Types Begin Station End Station
Earthwork Shapes
Qutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lonore Areas

Shest Quantity

Begin Station:
End Station:

Add | | Delete | | Modfy |

Process Ignore If this check box is enabled, the information in this portion of the dialog will be
Areas processed when the earthwork is run.

Begin Station Beginning station to be ignored.

End Station Ending station to be ignored.

Add Add the Begin and End Station to the list box.

Delete Delete the selected Begin and End Station from the list box.

Modify Modify the selected Begin and End Station in the list box.
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SHEET QUANTITY

Earthwork quantities can be written directly onto cross sections sheets. A two step process is required.
First, an ASCII text file is produced when calculating earthwork volumes. This ASCII text file contains the
area and/or volume quantities that are to be written onto the cross section sheets. Second, the GEOPAK
sheet layout utility reads this ASCII file and places the appropriate text onto the cross section sheets.

M4 Earthwork - BL817

8-16

Write Sheet
Quantities File

ASCII File

Decimal Places

[ Write Sheet Quartities File
ASCII File: Q
Decimal Places Total Quartity Length

Column Soil Type Earthwork Operatior Quartity Type +/-

X5 DGN File

Soil Types

Earthwork Shapes
Qutput Format
Add/Subtract Volume:
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quartity

* || Common Exc = ||End Area v
[ Add | [ Delete | [ Modfy |

If this check box is enabled, the information in this portion of the dialog will be
processed when the earthwork is run and the sheet quantities file will be created. If
the check box is cleared then any information in this area will be ignored.

The name of the sheet quantities ASCII file that will be created. This name can
either be keyed in or selected using the Select icon.

For each column, the number of decimal places must be specified. The options are
0-6.

=]l | (Common Exc _+|[End Area ~|[+ =]

Column Allows selection of which column (1-9) the earthwork information will be placed
in. For each column, additional information detailed below must be entered.
There may be multiple entries in the list box for a column.

Soil Type: The selected material type for which quantities are to be calculated. Only those
Soil Types defined in the Soils Types sections will be available for selection.

Earthwork The second component must be either one of the following: Common

Operation: Excavation, Subgrade excavation, Subsoil Excavation or Fill.

Quantity Type: Thjs represents the actual quantity. Options include End Area, Adjusted
Volumes, Unadjusted VVolumes and Mass Ordinate.

+- If several quantities are to be added, the Plus operand is default. The Plus is also
utilized for a single quantity entry. However, it must be changed to Minus if the
quantity is to be subtracted.

Add Add the column information to the list box.

Delete Delete the selected column information from the list box.

Modify Modify the selected column information in the list box.
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Exercise 8.1 Earthwork Quantities

In this exercise you will process our basic cut and fill earthwork for our proposed cross sections.

1.

6.

Double-click on the self-extracting zip file C:\Chapter8_Exercises.exe and click the Unzip icon at the
prompt.

Open the design file C:/e/Projects/228079115201/roadway/RDXSRDO01.dgn.
Access Project Manager.

From Road Project, click the Earthwork icon.

-

Create a new run BL817 and access the Earthwork dialog.

File

X5 DGN File

Soil Types

Earthwork Shapes
Cutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity

Select XS DGN File. All of the information should fill in automatically by the Working Alignment.

bl Earthwork - BLE1

File

¥S DGN File ¥5 DGN File: | Ce'projects' 22807515201 oa | O
Soil Types Tolerance: | 0.010000

Earthwork Shapes ] i _
Output Format Verical Search Distance: | 500.00

Add/Subtract Volume Baseline: | BLE17

ﬁgr:i:f]”ﬁmem Begin Station: | 76:00.00 R 1
lgnaore Areas End Station: | 101+00.00 R 1
Sheet Quantity
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7. Select Soil Types.

bl Earthwork - BL&1

File

¥S DGN File Sail Type tems
Soil Types

Earthwork Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore: Areas Search Criteria

Sheet Quantity [] Use Working Alignment Definition

Class |Bxdsting Ground -|
Sail Type: Lv Names:

Multiplication Factors [C]Lv Mumbers:
Caolors:

Styles:
Weights:
Types:

Roadway Excavation:
Subsoil Excavation:
Fill:

Match ] [ Display ] [ Reset

Delete | | Modiy

8. Leave the Class set to Existing Ground. Key-in Earth for the Soil Type.

(Class | Existing Ground - |

Type: | Earth|

9. Enable the Use Working Alignment check box.

Search Criteria
{Use Working Alignment Definition

Lv Mames: XSGrdline_ex (|
Lv Mumbers: (]
Colors:  Bylevel ol
Styles:  Bylevel i
Weights: Bylevel (|
Types: 4 i

Match Reset
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10. Click the Add icon to add Existing Ground to the Soil Type Items list box as shown.

File

%5 DGN Fle Soil Type tems
Soil Types Existing Ground
Earthwork Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas Search Criteria

Sheet Quartity lse Working Alignment Definition

Class |[Bxdsting Ground -|

Soil Type: | Earth Lv Mames: XSGrdline_ex

Muttiplication Factors Lv Numbers:
Colors:  Bylevel
Styles: Bylevel
Weights: Bylevel
Types: 4

Delete | | Modfy

Roadway Excavation:
Subsoil Excavation:
Fill:

11. Change the class to Proposed Finish Grade, uncheck the Use Working Alignment Definition
option, and check only the Lv Names option as shown.

File

¥5 DGM File Soil Type kems
Soil Types Existing Ground
Earthwork Shapes
Qutput Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas
lgnore Areas Search Criteria
Shest Quartity [7] Use Working Alignment Definition
Class [Proposed Finish Grad |

Soil Type: | Earth Lv Names:
[ Lv Mumbers:
[l Colors:

Styles:

]

[  Weights:
]

[ ™

Muttiplication Factors

Roadway Excavation:
Subsoil Bxcavation:

Fill:
Types:

atch | | Display | | Resat

-
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12. Click the Select Levels icon to the right of the Lv Names field.

M Earthwork - BL8L

File

EARTHWORK - Accessing Earthwork

X5 DGN File

Soil Types

Earthwork Shapes
Qutput Format
Add/Subtract Yolume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quartity

Class |Proposed Finish Grad =

Soil Type: | Earth

Muttiplication Factors
1.000

1.000
1.000

Roadway Excavation:
Subsoil Excavation:
Fill:

Soil Type tems

Existing Ground

Search Criteria
[ Use Working Alignment Definition

Lv Names:
[ Lv Mumbers:
O
]
[l
[

Colors:
Styles:
Weights:
Types:

(e ) [oeper | |

Modify

13. Inthe Level Name Search Filter dialog that appears, select the following level names:

AsphaltMilling_px
Base_px
CandG_px
CandGBase_px
Driveway_px
DrivewayBase_px
Overbuild1l_px
Overbuild_px
ShldrUnpaved_px
Sidewalk_px
SidewalkBase_px
Slopes_px
TrafSeparator_px
TrafSeparatorBase_px
XSBaseTop_px
XSGrdLine_px

14. Click OK.
15. Click the Add icon to add Proposed Finish Grade to the Soil Type Items list box.

©2011 FDOT

Level Mame Search Filter

AdhocPoint_dp
BdviWarnPanel
Lggregate
ArchSite ep

LaphaltConc
AaphaltMilling

ZaphaltMiac
RsphaltMisc_px
ATDims
Attenuator
Ettenuator_ep

AttenuatorTH

AetivePointCell dp =+

ArtificialCovering

ResphaltMilling px

| OK | [ Cancel |
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16. Select Earthwork Shapes.

File

%S DGN File [7] Draw Earthwork Shapes | ————

Soil Types [ Stratify Shape Color
Earthwork Shapes

COutput Format
Add/Subtract Volume
Centroid Adjustment
Skip freas

larore Areas

Sheet Quantity

17. The use of Draw Earthwork Shapes is optional. If it is desired to see the shapes, place a check mark
appropriately. When creating the cross section sheets, the shapes come also, so turn Fill off under View
Attributes.

18. Enable the check box to Draw Earthwork Shapes.
19. Enable the check box to Stratify Shape Color.

File

%5 DGN File Draw Earthwork Shapes | ——

Soil Types

Earthwork Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgrore Areas

Sheet Quantity

20. Access the Set Feature dialog and set the symbology for the Earthwork Shapes as shown in the
following figure.

Symbology

fevel: [Eathwork1_px

Color: [ Bylevel

Style: | {0} ByLeve ~ |
Weight: | {0} ByLeve ~ |

21. Click OK to close the Set Feature dialog.
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22. Select Output Format.

File

%S DGM File [7] Accumulate Adjusted Volume Column

Soil Types [] Accumulate Unadjusted Volume Column

Earthworlc Shapes ) o
Output Format [] Caleulzte only between Excavation Limits

Add/Subtract Volume End Area Decimal Places
Centroid Adjustment

Skip Areas Common Exc
lgnore Areas

Shest Guartity Subgrade Exc
Subsoil Exc

Fil

23. Set the End Area Decimal Places to 2.

File

%S DGM File [ Accumulate Adjusted Velume Column

Soil Types [] Accumulate Unadjusted Yolume Column
Earthwork Shapes o
DBripnd Bt [C] Calculate only between E):CE p |imits
Add/Subtract Volume End Area Decimal Places | 1

Centroid Adjustment ]
Skip Areas Common Exc
lgnore Areas
Sheet Quantity Subgrade Exc

Subsoil Exc
Fill

24. Select Centroid Adjustment and enable the check box.

File

¥5 DGM File
Soil Types ‘Centroid Adjustment
Earthwork Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Shest Quantity
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25. Select Sheet Quantity.

&l Earthwork - BL81
File

¥S DGN File [] Write Sheet Quartities File

Sol Types ASCII File:
Earthwork Shapes
Output Format Decimal Places Total Quantity Length

Add/Subtract Volume - -
Centroid Adjustment Column Soil Type | Earthwork Operatior Quantity Type | +/-
Skip Areas
lanare Areas
Sheet Quantity

(1 =](Eath ~|[Common Exc | (End Area ][+ »]
[ Add | [ Delete | [ Modfy |

26. Enable the check box to Write Sheet Quantities File.
27. Key-in earth.txt in the ASCII File field.

Write Sheet Quantities File
earth b Q

28. Click Add to add the Column 1 earthwork to the list box.

& Earthwork - BL81.

File

%% DGN File Write Sheet Quartities File

Soil Types ASCII File: | earth.bd
Eathwork Shapes
Output Format P Decimal Places Total Quantity Length
Add/Subtract Volume —— — -
Centroid Adjustmert Column Soil Type | Earthwork Operatior Quantity Type | /- I
Skip Areas 1 Earth Commaon Exc End Area +

lgnore Areas
Sheet Quantity

(1_v][Eath v)(Common Bxc v ] [End Area )=~

[ Add | [ Delete | [ Modfy |

29. Leave the Column set to 1 but change the EW Operation to Subgrade Exc.

Column Soil Type | Earthwork OpEiEﬁOI: Quartity Type |+,-’- I

1 Earth Comman Exc End Area +

[ ~][Eath ~|[Subgrade Exc | [End Area ~|[= =]
[ Add | [ Delete | [ Modiy |
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30. Click Add to add the Subgrade Exc to the existing Column 1 earthwork.

S Earthwork - BL81

File

XS DGN File

Soil Types

Earthwork Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity

Wiite Sheet Quantities File
ASCIl File: | earth b

Decimal Places

Q

Total Quantity Length

Column Seil Type

| Earthwork OpeﬁtioF Quantity Type +/- I

1 Earth
1 Earth

Comman Exc
Subgrade Exc

End Area +
End Area -

[ ~](Eath

v | Subgrade Exc ~|[End Area

[+~

[ Add

| [ Delete | [ Modiy |

31. Change the EW Operation to Subsoil Exc.

Column Soil Type | Earthwork Opemﬁol: Quantty Type | +(- |
1 Earth Common Exc End Area +

1 Earth Subgrade Bxc End Area +
(1 +)[Eath v} Subsoil Exc v |[End Area *|[= =)

32. Click Add to add the Subsoil Exc to the existing Column 1 earthwork.

ML Earthwork - BL81

File

XS DGN File

Soil Types

Earthwork Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity

Write Sheet Quartities File
ASCII File: | earth.bd

Decimal Places

Total Quantity Length

Column Soil Type

| Earthworlc Opeiatior' Cuartity Type | +/-

33. Change the Column to 2.

1 Earth
1 Earth
1 Earth

Common Exc
Subgrade Exc
Subsoil Exc

End Area
End Area
End Area

(i_~)(Earth

| Subsoil Exc

~|[End Area

[ Add

| [ Delete | [ Modfy |

34. Set the Earthwork Operation to Common Exc.
35. Set the Quantity Type to Unadjusted Volumes.
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36. Click Add to add the Column 2 earthwork to the list box.

Column Soil Type | Earthwork Opemtior' Quartity Type | /- |
1 Earth Common BExc End Area +
1 Earth Subgrade Bxc End Area *
1 Earth Subsoil Exc End Area =
2 Earth Common Exc Unadjusted Volume =
[2 «][Earth ~ [ Subgrade Exc v | Unadjusted Volumes ~ ][+ =]

37. Leave the Column set to 2 and change the Earthwork Operation to Subgrade Exc.
38. Click Add to add the Subgrade Exc to the existing Column 2 earthworks.

Column Soil Type | Earthwirk Opemtinr' Cuantity Type | +/- |
1 Earth Common Exc End Area +
1 Earth Subgrade Bxc End Area +
1 Earth Subsoil Bxc End Area +
2 Earth Common Exc IUnadjusted Volume +
2 Earth Subgrade Exc Unadjusted Volume +
[2 =|[Eath = || Subgrade Exe || Unadjusted Volumezs = |[ + |

39. Leave the Column set to 2 and change the Earthwork Operation to Subsoil Exc.
40. Click Add to add the Subsoil Exc to the existing Column 2 Earthworks.

& Earthwork - BL817

File

%5 DGN File Virite Shest Quantities File

Soil Types ASCII File: | earth b

Earthwork Shapes
Output Format Decimal Places Total Quantity Length

Add/Subtract Volume - g
Centroid Adiustment Column Sail Type | Earthwark Operatior Guartity Type [+ |
Skip Areas Earth Common Exc End Area =

lgnore Areas Earth Subgrade Exc End Area

Sheet Quartity Earth Subsoil Exc End Area

Earth Commaon Bxc Unadjusted Yolume

Earth Subgrade Bxc Unadjusted Yolume

Earth Subsoil Exc Unadjusted Yolume

[2 =][Earth w|[Subsoil Exc | [Unadjusted Volumes «|[ + =]

| Add | [ Delete | [ Modfy |

41. Change Column to 3.
42. Change the EW Operation to Fill.
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43. Click Add to add the Column 3 earthwork to the list box.

Column Soil Type | Earthwark Opa—.:ltinr' Cuantity Type | +/- | -
1 Earth Subgrade Bxc End Area +
1 Earth Subsoil B End Area +

2 Earth Common Exc Unadjusted Volume + =
2 Earth Subgrade Bxc |Unadjusted Yolume +

2 Earth Subsoil Bz |Unadjusted Yolume + L4
3 Earth Fill End Area + ||
[3 ~|(Earh ~|[Fil v |[End Area |+ =]

44, Change the Column to 4.
45, Set the EW Operation to Fill.
46. Click Add to add the Column 4 earthworks to the list box.

Column Soil Type | Earthwaorl Dpemtinr' Quantity Type | +/- | -
1 Earth Subsoil BExc End frea +

2 Earth Common Exc IUnadjusted Vaolume + 7
2 Earth Subgrade Exc IUnadjusted Vaolume + || 3
2 Earth Subsail Exc Unadjusted Volume + |7
3 Earth Fill End Area + (LM
4 Earth Fill |Unadjusted Yolume + o
[4 | Earth ~|[Fil = | [ Unadjusted Volumes ~|[ + =]

47. Select Files > Save Settings.
48. Select Files > Run.
49. Set the option To Log File and key-in a log file name of earth.log.

To logFle = earth log

[] Pause On Each Section
Interactive Emor Checking
Disable View Update

50. Click Apply to process the earthwork.

51. When processing is complete, click Exit.

Processing Baseline BLE817 Station 84+00.00 R 1
34%

52. Close the Earthwork dialog. When prompted to Save Settings click Yes
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53. Review the file \roadway\ earth.log.

File Edit Criteria

Ned $§ BB « o~

78+00.00 EARTH
Common Exc
Subgrade Exc
Subsnil Exc
Fill

79+00.00 EARTH
Common Exc
Subgrade Exc
Subsnil Exc
Fill

80+00.00 EARTH
Common Exc
Subkgrade Exc
Subscil Exc
Fill

54. Review the file \roadway\earth.txt.

File Edit Criteria
hDed & = 6

000000000000 1111111111 2223222222 3333333333 4444444444

Te+00_00/1 33 a a
TT+00.00/1 a0 17
Te+00.00/1 37 51
T3+00_00/1 11 =]
20+00.00/1 a 18z
21+00.00/1 ]
2Z+00_00/1 33
23+00.00/1 38
24+00.00/1 14
25+00_00/1 1z
2e+00.00/1 10
27+00.00/1 2z
28+00_.00/1 k]
25+00.00/1 5
S30+00_00/1 7
31+00_00/1 15
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Exercise 8.2 Unsuitable Material with no Excavation Limits
In this exercise, the user will add unsuitable material to our earthwork calculations.
1. Re-enter the Earthwork dialog.
2. Select Soil Types.

Ml Earthwork - BLE1T

File

¥5 DG File Soil Type tems
Soil Types Bwisting Ground
Eathwork Shapes Proposed Finish Grade
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas e rarhilE o

Sheet Quantity Use Warking Alignment Definition

Class |Existing Ground x|
Soil Type: | Earth Lv Names: XSGrdLine_ex

Lv Mumbers:
Colors:  Bylevel
Styles: Bylevel
Weights: Bylevel
Types: 4

Multiplication Factors

Roadway Excavation:
Subsoil Excavation:
Fill:

Delete | | Modify

3. Change the Class to Existing Unsuitable.
4. Key-in a Soil Type name of Existing Base.

Class |Bdsting Unsuitable |

Soil Type: | Bdsting_Base
Multiplication Factors

Roadway Bacavation: | 1.000
Subsoil Bxcavation: | 1.000
Fill: | 1.000
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5. Set the Search Criteria as shown in the image below and click Add to add the Existing Unsuitable
material to the list box.

M Earthwork - BL81

File

*S DGM File Soil Type fems
Soil Types Existing Ground
Earthwork Shapes Existing Unsuitable
Qutput Format Proposed Finish Grade
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity

Class |Edsting Unsuitable

Sail Type: | Existing_Base Lv Mames: | Base_ex
[[ILv Mumbers:
= Colors: | ByLevel

&
Muttiplication Factors a
(|
0 Styles: | Bylevel |
(|
(|

l

Roadway Excavation: | 1.000

Subsoil Excavation: | 1.000

Weights: | BylLevel
Fil: [ 1.000 0 Weichts: By

= Types: |4

[ Match | [ Display | [ Reset

Delete | [ Modfy |

6. Leave the Class set to Existing Unsuitable and key-in a Soil Type name of Existing_Concrete.

7. Set the Search Criteria as shown in the image below and click Add to add the 2" Existing
Unsuitable material to the list box.

5l Earthwork - BL81

File

XS DGN File Soil Type tems
Sail Types Existing Ground
Earthwork Shapes BExisting Unsuitable1
Qutput Format Existing Unsuitable2
Add/Subtract Volume Proposed Finish Grade
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity

Class
Soil Type: | Bdsting_Concrete Lv Names: | CandG_ex, Sidewalk_ex | &1
[[]Lv Numbers: (]
[ Colors: | Bylevel (]
[ Styles: | ByLevel |
(]
(]
|

Muttiplication Factors

Roadway Excavation: | 1.000
Subsoil Excavation: | 1.000

Weights: | Bylevel
Fil: [1.000 Ol Weights: |By

& Types: | 4

[ Match ] [ Display ] [ Reset

Delete | [ Modfy |

8. Select Files > Save Settings.

9. From MicroStation, select Edit > Select All and then delete the shapes created in the previous
earthwork run.
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10. Select Files > Run to process the earthwork.

Processing Baseline BLE17 Station 58+00.00 R 1
5%

11. When reviewing your earthwork notice that the existing unsuitable materials are now being calculated
in addition to the standard cut and fill (earth).

12. Close the Earthwork dialog. When prompted to Save Settings click Yes.

13. Review the cross sections. Take note of the earthwork shapes for the unsuitable material. Notice that
not ALL of the existing unsuitable material is being extracted.

Exercise 8.3 Unsuitable Material with Excavation Limits
In this exercise, the user will add excavation limits which will affect our unsuitable material quantities.
1. Re-enter the Earthwork dialog using the previously created run.
2. Select Soil Types.
3. Change the Class to Excavation Limit.
4. Set the Search Criteria as shown in the image below and click Add to add the Excavation Limit to

the list box.

Earthwork - BLEL
File

XS DGN File Soil Type ltems
Soil Types Bxisting Ground
Earthwork Shapes Bxisting Unsuitable1
Cutput Format Existing Unsuitable2
Add/Subtract Valume Proposed Finish Grade
Centroid Adjustment Excavation Limit

Skip Areas

lanore Areas Search Criteria
Sheet Cuantity

Class
Soil Type: | Earth Lv Mames: | Excavationlimits_dp
[E]Lv Numbers:
] Colors: | Bylevel
Il Styles: | Bylevel
[F] Weights: | BylLevel
| Types:
[ Match ] [ Display ] [ Reset

Muttiplication Factors

Roadway Excavation:
Subsoil Excavation:
Fill:

Delete | | Modfy |

5. Select File > Save Settings.

6. From MicroStation, select Edit > Select All and then delete the shapes created in the previous
earthwork run.

7. Select Files > Run to process the earthwork.

Processing Baseline BL817 Station 58+00.00 R 1
51%
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8.
9.

When complete, close the Earthwork dialog. When prompted to Save Settings click Yes.

Review the cross sections. Take note of the earthwork shapes for the unsuitable material. Notice that
ALL of the existing unsuitable material is being extracted between the Excavation Limits.

Exercise 8.4 Proposed Undercut

In this exercise, the user will calculate the overbuild on the job using proposed undercut.

1.

2
3
4.
5

10.
11.

Re-enter the Earthwork dialog.

Select Soil Types.

Change the Class to Proposed Undercut.
Key-in a Soil Type name of Overbuild.

Set the Search Criteria as shown in the image below and click Add to add the Proposed Undercut
material to the list box.

Earthwork - BLE1
File

XS DGM File Soil Type tems
Sail Types Existing Ground
Earthwork Shapes Existing Unsuitable1
Qutput Format Existing Unsuitable2
Add/Subtract Volume Proposed Finish Grade
Centroid Adjustmert Proposed Undercut
Skip Areas
lgnore Areas Search Criteria

Shest Quantity [] Comman Excavation Onlby

Class |Propesed Undercut | [7] Do Mot Include In Mass Ordinate

Soil Type: | Overbuild Lv Mames: | Overbuild_px

Mutiplication Factors [CLv Mumbers:
| Colors: | Bylevel

1
(]
d

Roadway Excawation:
[l Styles: | Bylevel a
0
(]

Subsoil Excavation:

Weights: | BylLevel
Fill: O

[l Types:

| Match | | Display | | Reset

Delste | [ Modfy |

Select File > Save Settings.

From MicroStation, select Edit > Select All and then delete the shapes created in the previous
earthwork run.

Select Files > Run to process the earthwork.

Processing Baseline BL817 Station 101+0000 R 1
57%

When complete, close the Earthwork dialog. When prompted to Save Settings click Yes.
Review the cross sections. Take note of the additional overbuild quantities that have been calculated.

Exit MicroStation.
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9 CROSS SECTION SHEETS

OBJECTIVES

e Overview of Cross Section Sheet Layout

e Exercise to Layout Sheets with Quantities

WORKFLOW

The GEOPAK sheet layout component provides an automated tool to draw cross section data in a format
suitable for producing hard-copy cross section construction drawings. The input includes specifying sheet
layout parameters as well as the graphic design file where the cross sections were originally created by
GEOPAK. The output is a MicroStation design file which references the cross sections and labels such as
baseline, station, offsets and elevation are added. There are several advantages to using sheet input:

e The cross sections will be sorted in numeric order for the specified baseline. In addition, a
station range can be specified.

e The cross sections will be spaced closer together.
e The cross sections are placed into user specified "sheet format."

e As the cross sections are referenced into sheets, changes in cross sections are immediately
reflected in sheets.

e Sheets need to be generated only once, unless more sections are added to the project or
elements are added which go outside the referenced boundaries.

As discussed in previous chapters, the cross section design file is split into 4 models. The sheet layout uses
one of these 4 models (rdxsrd_shg)

ACCESSING CROSS SECTION SHEET COMPOSITION

e From MicroStation, select Applications > ROAD > Cross Sections > Cross Section Sheet
Composition --or —

e From the Road toolbox, click the Cross Section Sheet
Composition icon --or —

Cross Section Navigator

Run Cross Sections

Draw Cross Sections from Surfaces
Draw Cross Section Tabular Data

Draw Ancillary Features

Cross Section Labeling

e From the Road Project dialog, click the Cross Section

Sheets icon.
Cross Section
Sheets

Cross Section Reports
Earthworks
Limits of Construction

Draw Cross Section Cells

Shape Manager

£ o |12 18 e N e e e [N R =

Draw Patterns by Station Range

Draw Patterns from Crass Sections

Cross Section Sheet Composition E

Open as ToolBox

1= || 1m

U Rt b B el D
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CROSS SECTION SHEET COMPOSITION

9-2

M Cross Section Sheet Compo:

FILE MENU

Sheet Library

New
Attach
Save
Save As

Sheet

File

{ctive Cross Section Sheet (XSSHEET10_10

X5 DG File -
Sheet DGM File B
Sheet Dimensions / Cell

X5 Search Criteria

Sheet Stack Orientation

Sheet Stack Columns

Marging and Spacing

Station Labels

Dffzet Labels

X5 DGN File:

XS Baseline: |BLE17
Begin Station:

End Station:

Fil
Sheet Library k

Sheet 3

Load V7 Input File..,
Save Settings

Scale Cross Sections

Layout Sheets

Exit

The parameters for each sheet are defined in a Sheet Library. In order to layout or clip
sheets, a Sheet Library must be attached to the current session. The name of the currently
attached Sheet Library is shown in the title bar. Sheet Libraries have an extension of xssl.
An unlimited number of different sheets can be stored within one library. When beginning
the sheet process, select the desired sheet layout from the attached library, which loads the
associated parameters.

Create a new Sheet Library.

Attaches a sheet library.

Saves the dialog settings into the currently attached Sheet Library.
Saves the dialog settings into a new Sheet Library name.

The Sheet Name is used to populate the Active Cross Section Sheet field in the main
dialog.
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New
Delete

Update

Load V7 Input
File

Save Settings

Layout Sheets

Exit

XS DGN FILE

Create a new sheet within the currently attached Sheet Library.

Delete the currently selected sheet from the Sheet Library.

If changes have been made to the current active sheet, this option will store the changes in
the library. Also, you must use the option Sheet>Update before choosing another sheet in
the library or the changes made will be lost. This is important when making changes to

multiple sheets in a library.

To utilize the sheet input file from previous versions, create a New Sheet, then select Load
V7 file and select the old sheet input file. The fields supported in V7 are populated in the

new sheet.

Saves the dialog settings.

When running this application from Project Manager and using the Save Settings option,

only 4 of the dialog options are saved to the Project Manager run:
XS DGN File

Sheet DGN File

Detach Toggle

Earthwork File

To save all of your Sheet Settings, do the following:

Copy the Sheet Library local

Attach the local copy

Select File > Sheet > Update

Select File > Sheet Library > Save

Commence processing the sheet layouts.

Exit the Cross Section Sheet application.

I} Cross Section Sheet Composition: rdxssht.xssl o ] 5|
File
Active Cross Section Sheet: IXSSHEET1 0_10 = Layout Sheets |
S DGN File XS DGN File: | Q

Sheet DGN File

Sheet Dimensions / Cell IBLBW |
%5 Search Criteria on I—
Sheet Stack Orentation ) I_

Sheet Stack Columns
Margins and Spacing
Station Labels

Offset Labels =l

FDOT GEOPAK for Roadway Designers - Advanced
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XS DGN File

XS Baseline

Begin Station

End Station

Location of original cross sections, which must include the GEOPAK XS cell.

When the XS DGN file is selected, the file is searched and the baseline names of
any XS Cells found are listed.

Defaults to the lowest stationed cross section associated with the selected baseline
and can be utilized if the entire file is to be processed. If a partial processing is
desired, simply type in the desired station.

Defaults to the highest stationed cross section associated with the selected
baseline and can be utilized if the entire file is to be processed. If a partial
processing is desired, simply type in the desired station.

SHEET DGN FILE

Sheet DGN
File

Horizontal
Scale

Vertical Scale

Note

Sheet
Placement
Point

File

Agctive Cross Section Sheet: [XSSHEET10_10 v | | Layout Shests
X5 DGN File Q,
Sheet DGN File N )
Sheet Dimensions / Cell
X5 Search Criteria
Sheet Stack Orientation
Sheet Stack Columns
Marging and Spacing
Station Labels

Cffset Labels

10.00
10.00

Horizontal Scale:

Vertical Scale:
Sheet Placement Point

Lower Left X (mu):
Lower Left Y (mu):

10000.000000
10000.000000

Detach Exsting Sheets before Processing
Attachment: [All Sheets In Active Model |

Name of the design file where GEOPAK draws the cross section sheet borders, labels,
etc. onto sheets. Note that GEOPAK does not create this file. It must be done prior to
processing. In addition, the working units of the Sheet design file should match the
cross section design file.

Horizontal Scale that the cross sections are drawn. This should be the same as the
horizontal scale with which the cross sections were originally cut.

Vertical Scale that the cross sections are drawn. This should be the same as the vertical
scale with which the cross sections were originally cut.

If a different scale ratio is used, the elevations will be incorrectly labeled.

The sheet layout software accepts the user specification of the coordinate location in
the sheet layout design file where the cross section data is to be drawn. These
coordinates can either be keyed in or selected using the DP icon.

Lower Left X (mu) X Coordinate location of the sheet placement point.

Lower Left Y (mu) Y Coordinate location of the sheet placement point.
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Detach
Existing Sheets
before
Processing

Attachment

All Sheets in
Active Model

One Sheet Per
Model

One Sheet Per
Model /
Display All

When this check box is enabled, any reference files that were attached in a previous
run are detached and replaced with new references. Also any elements from a
previous run are deleted and replaced. When this is check box is OFF, any existing
reference files and elements from a previous run are not removed. This will allow the
user to add cross section sheets with different station ranges.

There are 3 options that determine how the sheets will be placed in the Sheet DGN
File

All sheets are placed in the active model.

Each sheet is placed in its own model. The models will be named XS_SHEET _sheet
number. Nothing is placed in the active model. This option was developed for IPLOT
users.

Each sheet is placed in its own model. The models will be named XS_SHEET _sheet
number. All sheets are attached to the active model as references. This option was
developed for IPLOT users.

FDOT GEOPAK for Roadway Designers - Advanced ©2011 FDOT 9-5



Chapter 9 CROSS SECTION SHEETS - Cross Section Sheet Composition

SHEET DIMENSIONS / CELL

M Cross Section Sheet Composition: |
File

Active Cross Section Sheet: [XSSHEET10_10 v | | Layout Sheets

XS DGN File - Sheet Dimensions

Sheet DGN File Width: [ 15.40 Height: [ 9.60
Sheet Dimensions / Cell
X5 Search Criteria

Sheet Stack Orientation Place Sheet Cell

sheet Stack Columns o Library: | C:\FDOT2010\RESOURCES\Cell\Roadwe |
Margins and Spacing
Station Labels Name: | shxsc

Offset Labels Scale: | 1.00 [ Place as Shared Cell
Sheet Offset from Cell Origin
X Offzet: | 0.00 Y Offset: | 0.00 +i

Sheet Cell Placement
[Place Sheet Cellin %5 Shest File -|

Sheet Dimensions

Width  wigth of each sheet in plotting units.
Height  Height of each sheet in plotting units.
Place Sheet Cell To place a sheet cell, select the check box.
Library - Name of Cell Library which contains the sheet cell.
Name  sheet cell name.
Scale  scale to be applied to the sheet cell.

Place as  check box on if sheet cell is to be placed as a shared cell.
Shared Cell ) .
FDOT does not recommend using this option.

Sheet Offset from
Cell Origin

X Offset  Horizontal offset from the cell origin to the sheet corner.
Y Offset  vzertical offset from the cell origin to the sheet corner.
Sheet Cell Placement  petermines how the sheet cells will be placed.

Place Sheet Cell - speet cell is placed in the sheet file, once for each sheet.
in XS Sheet File

Place Sheet Cell Once  The sheet cell is placed in the specified reference file once, and then
in a Reference File  referenced for each sheet. Specify the Reference File name where the cell is
to be drawn.
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Chapter 9

XS SEARCH CRITERIA

&l Cross Section Sheet Composition: rdxs 55
File

Active Cross Section Sheet: [XSSHEET'IH_'ID

X5 Blement Search Criteria
Lv Mames: | *_po.*_ex, Tesd™
Lv Numbers: | 1-62

X5 DGM File -
Sheet DGM File

Sheet Dimensions / Cell

¥5 Search Criteria

Sheet Stack Orientation |
Sheet Stack Columns
Margins and Spacing

Colors:
Styles:

Weights:
Offset Labels

O
Station Labels [
O

Types:

| Match | | Display | | Reset

Wertical Range
Lower Limit: | 100.00
Upper Limit: | 100.00

[7] Horizontal Search
Left Offset: | 0.00
Right Offzet: | 0.00

.

-

XS Search Criteria specified is used to determine the size of the cross section vertical clipping area. If there
are elements on levels (i.e. the cross section cell) that you do not want displayed on the sheets, then those
levels need to be turned off prior to the sheeting process.

XS Element
Search Criteria

Match

Display

Reset

Vertical Range

Lower Limit

Upper Limit

Horizontal

FDOT GEOPAK for Roadway Designers - Advanced

Any combination of graphical symbology can be selected in order to specify the
XS elements to be searched for.

To commence matching, select the desired search parameter check box, click
Match, then select the desired element. All elements with matching search criteria
are also highlighted.

When search parameters have been set and Display is clicked, all elements
matching the specified search criteria are displayed.

To clear all Search parameter dialogs, click Reset. Note this does not clear each
check box, it simply clears the specified levels, weights, etc.

Occasionally during the design process, the existing ground line must be extended
to complete the design, or the proposed elements themselves are outside the
GEOPAK XS cell. If the relief of the cross section is large, the software may not
recognize the extreme limits of the design. The sheet layout procedure allows for
the limits of the cell to be moved up in order to recognize all the elements.

Distance below the horizontal datum line of the XS Cell. The default value (in
master units, i.e. feet or meters) is 250.

Distance above the horizontal datum line of the XS Cell. The default value (in
master units, i.e. feet or meters) is 250.

If shifting the Baseline X Offset to the left or right, there may be some elements
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Search

Left Offset

outside the specified sheet width that needs to be included in the search. The
Horizontal Search option tells to software to look outside the limits of the sheet

width, to the specified distances, and include any elements that are in the search
criteria.

Offset to the left of the vertical datum line of the XS Cell. This offset should be
entered with a minus (-).

Right Offset  offset to the right of the vertical datum line of the XS Cell.

SHEET STACK ORIENTATION

Sheet Stack
Orientation

Vertical

Horizontal

Horizontal
Spacing

Vertical Spacing

Number of
Sheets per
Column

Cross Section Sheet Com

File

Active Cross Section Sheet: [XSSHEETW_‘ID

~| | Layout Shests

XS DGN File -
Sheet DGN File

Sheet Dimensions / Cell

X5 Search Criteria

Sheet Stack Orientation

Sheet Stack Columns

Margins and Spacing

Station Labels

Cffset Labels

Sheet Stack Orientation:
Horizortal Spacing: | 10.00
Wertical Spacing: | 5.00
Mumber of Sheets per Column: | 50

00

Individual cross section sheets can be stacked either vertically or horizontally. The
sheet stack options dictate the selection.

Stack the sheets vertically.
Stack the sheets horizontally.

Horizontal distance between successive sheets from right edge to left edge.

Vertical distance between successive sheets from top to bottom.

By specifying the maximum number of sheets in the stack, the software will place
the first row or column with the specified number, then the next sheet will be
above the first sheet and continue creating a second row, in the case of horizontal
stacking. In the case of vertical stacking, the second stack will be to the right of
the first stack. This is useful for large projects to avoid the edge of the design
plane.
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SHEET STACK COLUMNS

Cross Section Sheet Comy

File

Active Cross Section Sheet: [XSSHEET10_10 = | | Layout Sheets

#5 DGN File g @ Single Stack Baseline X Offset: | 8.00
Sheet DGN File i ~
Sheet Dimensians / Cell @) Double Stack  Col 2 Left Edge Offset: | 0.00
X5 Search Criteria () Triple Stack Col 3 Left Edge Offset: | 0.00
Sheet Stack Orentation . e
Sheet Stack Columns
Margins and Spacing
Station Labels

Offset Labels

nnn

(™) Quadruple Stack Col 4 Left Edge Offset: | 0.00

Note Only one of the options on this dialog can be selected.

Single Stack

Baseline X Offset

Double Stack

Col 2 Left Edge Offset

Triple Stack
Col 3 Left Edge Offset

Quadruple Stack
Col 4 Left Edge Offset

Cross sections are stacked one column per sheet.

The distance from the left edge of the sheet to the zero offset of the cross sections.
The baseline of the cross section cell is utilized to determine the zero offset.

Cross sections are stacked two columns per sheet.

When the cross sections are to be placed onto the sheet in a double stack mode, the
zero offset of the first stack of cross sections is determined by the Baseline X Offset.
The center of the second stack of cross sections is located a distance from the left
edge of the sheet to the Col 2 Left Edge Offset.

Cross sections are stacked three columns per sheet.

When the cross sections are to be placed onto the sheet in a triple stack mode, the
zero offset of the first stack of cross sections is determined by the Baseline X Offset.
The center of the second stack of cross sections is located a distance from the left
edge of the sheet to the Col 2 Left Edge Offset. The center of the third stack of cross
sections is located a distance from the left edge of the sheet to the Col 3 Left Edge
Offset.

Cross sections are stacked four columns per sheet.

When the cross sections are to be placed onto the sheet in a quadruple stack mode,
the zero offset of the first stack of cross sections is determined by the Baseline X
Offset. The center of the second stack of cross sections is located a distance from the
left edge of the sheet to the Col 2 Left Edge Offset. The center of the third stack of
cross sections is located a distance from the left edge of the sheet to the Col 3 Left
Edge Offset. The center of the fourth stack of cross sections is located a distance
from the left edge of the sheet to the Col 4 Left Edge Offset.
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MARGINS AND SPACING

AL Cross Section Sheet Composition: J

File

Active Cross Section Sheet: [XSSHEET10_10

XS DGM File
Sheet DGN File
Sheet Dimengions / Cell - Mirimurn Spacing From Top:
X5 Search Criteria ) Mirimum Spacing From Baottom:
Sheet Stack Orentation
Sheet Stack Columns

Station Labels
Offzet Labels

- Cross Section Clip Limits

Left Clip ¥ Offset:

Margins and Spacing Right Clip X Offset:

Minimum Spacing Between Sections:

Madmum Vertical Size:

Cross Section Clip
Limits
Minimum Spacing
from Top

Minimum Spacing
from Bottom

Left Clip Offset

Right Clip Offset

Minimum Spacing
Between Sections

Maximum Vertical
Size

Minimum space from the top (expressed in plotter units) of the sheet wherein no
cross section data is drawn by the software. Note the space may be larger than
the specified value in order to align the top cross section on the major grids.

Minimum space (expressed in plotter units) from the bottom of the sheet wherein
no cross section data is drawn by the software. Note the space may be larger than
the specified value in order to align the bottom cross section on the major grids.

The sheet layout software also provides the capability to specify the horizontal
region outside which cross section data is clipped and not included. Defined in
terms of plotting units, this value determines the portion of the left side of the
sheet wherein a horizontal clear space is maintained.

Defined in terms of plotting units, this value determines the portion of the right
side of the sheet wherein a horizontal clear space is maintained.

Minimum space between cross sections on the sheet expressed in plotter units
(e.g. inches or centimeters). Note the space may be larger than the specified
value in order to space the section above and below on major grids.

Maximum vertical size for a single cross section such that any elements outside
this limit are clipped and not included. The distance is measured downward from
the highest point on the cross section (labels are considered) and expressed in
plotter units.
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STATION LABELS

Cross Section Sheet Com
File

Active Cross Section Sheet: [XSSHEET10_10 * | | Layout Sheets

X5 DGN File - Label Stations
Sheet DGN File

Sheet Dimensions / Cell Plot Parameters: ®amgle
X5 Search Criteria
Shest Stack Orientation Station Label X Offset 1: | 13,50
Sheet Stack Columns
Margins and Spacing [ Station Label X Offset 2: | p.0D
Station Labels
Offset Labels Station Label ¥ Offset: | 250

Label Stations Enable the check box to label stations.

Plot Parameters  poyple click the Sample graphic to set plot parameters and optional Prefix /

Suffix.
Station Label X Defines the distance from the left edge of the sheet to the station label. When
Offset 1 the cross sections are to be placed onto the sheet in a double stack mode, the

station label for the left-hand stack of cross sections is determined by the
Station Horizontal Offset. The station label for the right-hand stack of cross
sections is located a distance from the left edge of the sheet equaling the
combined value of the Station Horizontal Offset and the Second Column

Left Edge Offset values.
Station Label X If you desire to place station labels on both sides of each cross section, the
Offset 2 Station Label X Offset 2 can be selected and the distance from the left edge
of the sheet to the station label is defined.
Station Label Y Defines the minimum distance from the bottom of the given cross section to
Offset the location of the station label. The actual distance from the bottom of the

cross section to the location of the station label can vary since the station label
is always placed slightly above a major grid line. If both Station X Offsets are
selected, the station labels are placed at the same vertical offset as the Station
Label Y Offset may be specified only once.
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OFFSET LABELS

0 Cross Section Sheet Composition: rdxsshtxs:
File

Active Cross Section Sheet: [XSSHEET10_10 ~| | Layout Shests

#5 DGN File - Label Offsets
Shest DGN File

Sheet Dimensions / Cel Plot Parameters: Sagple
X5 Search Criteria
Sheet Stack Crientation Offset Label Y Offset 1: | 010
Sheet Stack Columns
Margins and Spacing | Offzet Label ¥ Offzet 20 | 0.00
Station Labels
Offset Labels Offzet Increment (mu):

Label Offsets Enable the check box to label the offsets.

Plot Parameters  poyple click the Sample graphic to set plot parameters and optional Prefix /
Suffix.

Offset Label Y Offset 1 pefines the vertical offset from the bottom of the sheet to the offset labels. In
order to place labels, the check box must be selected.

Offset Label Y Offset 2 1hjs option can be selected if offset labels at both the bottom and the top of the
sheets are desired. In order to place labels, the check box must be selected in
addition to an offset value.

Offset Increment (MU)  gpacing between each offset label.
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ELEVATION LABELS

Cross Section Sheet Composition: rdxs 55 Eg x

File

Active Cross Section Sheet: [XSSHEET10_10 *| | Layout Sheets

Sheet Stack Crientation - Label Elevations
Sheet Stack Columns
Margins and Spacing Plot Parameters:
Station Labels
Offset Labels Elevation Label X Offset 1: | 050
Elevation Labels
Earthwork Quartity Labels [[] Blevation Label X Offset 2: | 14.80
Sheet Labels
Digital InterPlot Elevation Increment {mu): | 2.00

Add Top Blevation Label

Add Bottom Elevation Label

Label Elevations

Plot Parameters

Elevation Label X
Offset 1

Elevation Label X
Offset 2

Elevation
Increment (mu)

Add Top Elevation
Label

Add Bottom
Elevation Label

Enable the check box to label the elevations.

Double click the Sample graphic to set plot parameters and optional Prefix /
Suffix.

Defines the distance from the left edge of the sheet to the elevation labels. When
the cross sections are to be placed onto the sheet in a double stack mode, the
elevation labels for the left-hand stack of cross sections are determined by the
elevation horizontal offset value. The elevation labels for the right-hand stack of
cross sections are located a distance from the left edge of the sheet equaling the
combined values of the elevation horizontal offset and second column left offset
values.

If elevation labels are placed on both sides of each cross section, the Horizontal
Offset Elevation 2 can be selected and the distance from the left edge of the
sheet to the elevation label can be defined.

Determines the incremental values for which elevations are presented. For
example, given a cross section that ranges between elevation 28.75 and 41.54
and given an increment = 5, the sheet layout software would draw the following
elevation labels: 30, 35, 40. At least three elevation label text strings are drawn
for each cross section.

Selecting this check box adds another elevation label above the current labels
placed within the elevation labels parameters. If two sets of elevations labels are
placed (one on each side of the section), the top elevation is added to both.

Selecting this check box adds another elevation label below the single label
placed within the elevation labels parameters. If two sets of elevations labels are
placed (one on each side of the section), the bottom elevation is added to both.
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EARTHWORK QUANTITY LABELS

Ll Cross Section Sheet Composition: rdxssht.xs:
File

Active Cross Section Sheet: [KSSHEET10_10

Sheet Stack Orientation [] Label Earthwork Quartities
Sheet Stack Columns
Margins and Spacing D  XOffset ¥ Offset Display
Station Labels

Offget Labels

Elevation Labels
Earthwork CQuartity Labels
Sheet Labels

Digital InterPlot

nonn nnn

0.00 0.00 Sample

nonn nnn

0.00 0.00 Sample

nonn nnn

0.00 0.00 Sample

nonn nnn

0.00 0.00 Sample

nonn nnn

0.00 0.00 Sample
0

Y

T ET ke L3 P —

Earthwaorl Quantity File:
C:. \moadway'earth bd

Label When the check box is selected, GEOPAK places earthwork quantities onto sheets based
Earthwork on ASCII file quantities.

Quantities

Column Data

Item 1D After the earthwork ASCII file has been defined, the Item ID reflects the number of the
column in the ASCII file.

X Offset  For each column to be utilized in sheets, The X and Y Offsets need to be defined. The X
Offset is oriented the same as all other sheet layout options: relative to the beginning x
and y coordinate.
Y Offset  The v Offset is oriented from the station vertical offset.
Display/Sample  ynique parameters may be defined for each quantity. Click on Sample to set symbology.
Plot  This check box can be enabled or disabled. If the check box is checked (enabled), then
the earthwork quantity will be plotted on the sheets. If the check box is not checked

(disabled), then the earthwork quantity will not be plotted on the sheets.

Earth\’_Vork_ File created during the earthwork processing, specifically for use with sheets.
Quantity File
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SHEET LABELS

Cross Section Sheet Composition: rdxs 5| Egm
File
Active Cross Section Sheet: [XSSHEET10_10 v | | Layout Shests
Sheet Stack Orentation - Mame Label XOffset Y Offset Display Plot
Sheet Stack Columns
. ) Scale 10.. 12 4 Sample a
g;r.g'”sé';dlspac'”g Scale 10.. 12 5 Sample
Sotion Labels Nu. 75 1505 -6 Sample x
set Labels || |pes.. cR. 123 -4 Sample
Elevation Labels =
Earthwork Quartity Labels
Sheet Labels
Digital InterPlot 52
0 =T e Tie:
R L__::: X Offset: | 0.000000 ¥ Offset: [ 0.000000 @
w1
=
Label:
Display: SaMple
Name The name given to the label. This is optional and is used more for the user’s benefit
(i.e. it makes it easy to look at the dialog and know what label is what).
Type There are 4 types of labels:
MName: i] ¢ |Sheet Number
X Offset: | 0.000000 ¥ Offset: |Sheet Number | 4,
Begin Station
Custom
Label:
Display: Sapie
Sheet Number When this option is selected, the user must enter the beginning sheet number in

the Label field. This sheet number will be incremented for each subsequent sheet.
Begin Station Beginning station of each sheet. This is calculated by the software automatically.
End Station  gnging station of each sheet. This is calculated by the software automatically.
Custom  when this option is selected, the user can enter any custom label into the Label field.

X Offset Horizontal offset from the sheet origin. This can be keyed in or use the DP Label
Justification Point icon to have GEOPAK automatically compute the offset oriented
from the DP Origin.

Y Offset Vertical offset from the sheet origin. This can be keyed in or use the DP Label
Justification Point icon to have GEOPAK automatically compute the offset oriented from
the DP Origin.

X Offset: | 0.000000 Y Offset: | 0.000000
DP Label Justification Point|

DP Origin Used to ID the sheet origin location.

Label Used for keying in a label when either the Sheet Number or the Custom labels are
selected.

Display Unique parameters may be defined for each label. Click on Sample to set symbology.

Note When creating new labels, the program assumes that sheets have already been placed at the current

sheet scale. It will divide the given X and Y offsets by the scale of the active sheet to populate the X
and Y offsets in the list box.
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DIGITAL INTERPLOT

If Digital InterPlot is installed on the computer, then this option will be available. If the plotting software is
not installed, then the options will be dimmed. FDOT does not use I-Plot.

Create Digital
InterPlot Plot
Set

IPS File

Sheet Type

Open InterPlot
Organizer

9-16

Cross Section Sheet Composit
File

Active Cross Section Sheet: (XSSHEET10_10 ~| | Layout Sheets

Sheet Stack Orientation - Create Digital InterPlot Plot Set
Sheet Stack Columns — e -
Margins and Spacing IPS File: | C:\e'\projects 22807915201 \oadway™ | 2, E.:
Station Labels Sheet Type: | Cross Section

(Offfset Labels
Elevation Labels Open InterPlot Organizer
Earthwork Quantity Labelz
Sheet Labels

Digttal InterPlot

Enable this check box to create the plot set automatically as the sheets are
generated.

Select the name of the IPS File by clicking on Open IPS File. A Settings file can
also be viewed.

When creating an IPS file, a Sheet Type option is supported. This option is used to
create a Digital Interplot environment variable called GPK_SHEET _TYPE on
each plot created. This variable may be used to classify/group different types of
sheets in a plan set.

The sheet type combo box may be read only or read/write. It defaults to read/write
such that a custom sheet type may be entered. To restrict it to read only, set the
environment variable GPK_SHEET _TYPE_OPTIONS LOCK to 1. The sheet
type options in the list are also customizable by you via a configuration variable.
To create the above list, the variable is set:

GPK_SHEET _TYPE_OPTIONS = Plan;Plan and Profile;Profile;Ditch
Profiles;Dual Plan;Dual Profile; Maintenance Of Traffic;Cross Sections;Side
Road Cross Sections;Ditch Cross Sections.

Opens InterPlot Organizer to view the plot set.
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Exercise 9.1 Cross Section Sheet Layout with Earthwork
In this exercise, the user will layout our cross sections onto sheets with the earthwork quantities.
The files for these exercises are included in the Chapter 8 exercise file that you have already unzipped.
1. Open the design file C:/e/Projects/228079115201/roadway/RDXSRDO01.dgn.
2. Change the active model to Rdxsrd_shg.

Mame Model

T Pattrd Views [&] Patird

L0 Ribesrd Views [&E] Rdxsrd

'L Rebesrd_shg Views L\} [5] Rdxsrd_shg
L1 ¥ashrd Views [5] ashrd

Q- © -\ [ Risud Views v]|rr_tll||1_ 2|3]4]s]8]7]!

3. Access Project Manager.

4. From Road Project, click the Cross Sections Sheets icon.

_| Cross Section
Sheets

5. Create a new run named BL817 and access the Cross Section Sheet Composition dialog.

Note When accessing the Cross Section Sheet Composition dialog for the first time and until a sheet DGN

file is defined, the user will get the following Alert dialog. You will have to click OK 4 times to dismiss
this dialog.

o . Thereis no sheet DGN for the ByLevel selection.

File

Htive Cross Section Sheet? (XSSHEET10_10 =] [M

X5 DGN File XS5 DG File: | 315201voadway \RDXSRD01.0GN | €,

Sheet DGN File

Sheet Dimensions / Cell X5 Baseline: [BLE17 s

XS Search Criteria Begin Station: | 76+00.00 R 1

Sheet Stack Orientation won: | 120-00
Sheet Stack Columns el | DOR1

Margins and Spacing
Station Labels
Offset Labels
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6. Select the sheet XSSHEET20 10EW Rt.

Al Cross Section Sheet Composition: rdxssht.xss
File

#ictive Cross Section Sheet? (XSSHEET10_10 »] | Layout Shests |
Sheet Name Sheet Description

X5 DGN File XSSHEET10_10 10H 10V

Sheet DGN File ¥SSHEET20_10 204 10V

Sheet Dimensions / Cell XSSHEET4D_1 o ADH 10V

X5 Search Criteria XSSHEET10_10 EW Rt 10H 10V

Sheet Stack Crentation XSSHEETZD_1D EW Rt 20H 10V

Sheet Stack Columns XSSHEETAD_10EW R Ly 40H 10V ~
Marginz and Spacing

Station Labels
Offget Labels

] »

There is no sheet DGM for the BylLevel selection.

I]) cross Section Sheet Composition: rdxsshtxssl o ] 4
File
Active Cross Section Shest:! BT gl==y pIIVISITNES Layout Shests
X5 DGN File - XS DGN File: [315201 roadway \RDXSRD01.DGN | &
Sheet DGN File - =
Sheet Dimensions / Cell X5 Baselne: |BLETY =
X5 Search Criteria Begin Station: | 760000 R 1
Sheet Stack Orientation _—
Sheet Stack Columns End Station: [120+00.00 R 1
Margins and Spacing
Station Labels
Cffset Labels ;l
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7. Select Sheet DGN File.

File

Active Cross Section Sheet: [XSSHEET20_10 EW Rt

#5 DGN File Sheet DGN File:

Sheet DGN File N

Sheet Dimensions # Call Horizontal Scale: | 20.00
*5 Search Criteria £ Vertical Scale: | 10.00
Sheet Stack Orientation
Sheet Stack Columns
Margins and Spacing
Station Labels Lower Left X {mu): | 10000000000

Dffset Labels Lower Left Y {mu): [ 10000.000000

Sheet Placement Point

|| Detach Existing Sheets before Processing
Attachmert: [All Shests In Active Model

8. Enable the check box for Detach Existing Sheets before Processing.

‘Detach Bxisting Sheets before Processing:
Attachment: | All Sheets In Active Model -|

9. Select or key-in RDXSRDO01.DGN as the Sheet DGN File name.

| 915201\oadway \RDXSRD01.DGN |

10. Select Earthwork Quantity Labels.

Active Cross Section Sheet: [XSSHEET20_10 EW Rt

Shest Stack Orientation = Label Earthwark Guantities
Sheet Stack Columns

Margins and Spacing ID  XOffsst Y Offset
Station Labels

Cffset Labels

Elevation Labels
Earthwork Quantity Labels
Sheet Labels

Digital InterPlot

[y
&5 m e m
& in i in
=1

(=

[y PR N PG B
[}

=]
=
=

T e P —

=]
[=]
=]
~-DOEERR

A

Earthwork Guantity File:
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11. Select or key-in the file name earth.txt for the Earthwork Quantity File.

Earthwork Guantity File:
Che'\projects' 22807915201 roadway earth b Q,

12. Select File > Save Settings.

13. Click the Layout Sheets icon. The cross sections will attach as reference files and laid out on the
sheets.

Aftaching cross sections as reference files
24%

14. Close the Cross Section Sheet Composition dialog. When prompted to Save Settings, click Yes.

15. Review the sheets.

Exercise 9.2 Modifying the XS Sheet Layout

In this exercise, the user will save the Sheet Library to our project directory and then modify our sheet
layout preferences.

1. Access the previously created Cross Section Sheet run.
2. Select File > Sheet Library > Save As.

M Cross Section Sheet Composition: rdxssht.xss
File
Sheet Library
Sheet

FET20_10 EW Rt

5N File: | 915201\roadway\RDOXSRD01.0GN | Q
aseline: |BLA1T -

T Station: | 76+00.00 R 1

End Station: | 120+00.00 R 1

Load V7 Input File...
Save Settings

Scale Cross Sections

Layout Sheets
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3. Save the file in your \roadway directory using the name BL817.xssl as shown.

M4 Cross Section Sheet E

Savein | oadway - G _? = @ F-_’j
T Name = Date modified Type
o || eng_data 5/13/2010 11:10 AM ~ File folder
Recent Places 1) b ojelbs 4/23/201010:40 AM  File folder
Desktop
::Ej
Libraries
&
Computer
‘ - .
“, < e | "
Network
File name: BLB17xssl - Save
Save astype ['xssl v] [ Cancel l

4. The dialog will automatically update and begin to use the newly created BL817.xssl sheet library.

File

Active Cross Section Sheet: [XSSHEET20_10 EW Rt

*S DGN File ol XS5 DGN File: | 315201 roadway \RDXSRD01.0GN | Q
Sheet DGN File i

Sheet Dimensions / Cel *5 Bassine: | Bl hd

X5 Search Criteria £ Begin Station: | 76+00.00 R 1

Sheet Stack Orientation .
Sheet Stack Calumns End Station: | 120+00.00 R 1

Margins and Spacing
Station Labels
Offset Labels

5.

File

Active Cross Section Sheet: [XSSHEI:—I'ZD_W EW Rt

X5 DGN File |- ~ Sheet Stack Orentation:
Sheet DGN File

Shest Dimensions / Cell - ACETEIETE
X5 Search Criteria E

Sheet Stack Orentation

Sheet Stack Columns

Margins and Spacing
Station Labels

Vertical Spacing:
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6. Select Station Labels and change the Station Label Y Offset to 10.

File

Active Cross Section Sheet: [XSSHEI:—I'ZD_‘ID EW Rt

Sheet Stack Crientation
Sheet Stack Columns
Margins and Spacing
Station Labels

Offset Labels

Elevation Labels
Earthwork Quantity Labels
Sheet Labels

Digital InterPlot

-

7.

File

Label Stations

Plot Parameters: Sample

Station Label X Offset 1: | 11.50

[ Station Label X Offset 2: | 0,00

Active Cross Section Sheet: [XSSHEI:—I'ZD_'IB EW Rt

Sheet Stack Crientation
Sheet Stack Columns
Margins and Spacing
Station Labels

(ifset Labels

Elevation Labels
Earthwork Quartity Labels
Sheet Labels

Digital InterPlot

-

8. Select File > Sheet > Update.
9. Select File > Sheet Library > Save.

~| | Layout Shests

Label Elevations
Plot Parameters: ®
Elevation Label X Offset 1: | 050

[[] Bevation Label X Offset Z: | 13.20

Add Top Blevation Label

Add Bottom Elevation Label

10. Click the Layout Sheets icon. The cross sections will lay out on the sheets.

Attaching cross sections as reference files

| |

48%

11. Close the Cross Section Sheet Composition dialog. When prompted to Save Settings, click Yes.
12. Review the sheets and then exit MicroStation.

©2011 FDOT
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10 CROSS SECTION REPORTS

OBJECTIVES

e Overview of several Cross Section Reports

e Exercise to create an FDOT GEN file

WORKFLOW

The GEOPAK Cross Section Report Utility can extract many different
reports from existing and proposed cross-sections. For each report generated,
the user must set the parameters of the existing and/or proposed cross
sections. GEOPAK also provides an option to make custom headers for each
of the reports via the User pull down menu.

ACCESSING CROSS SECTION REPORTS

The Cross Section Reports dialog can be accessed by selecting:

e From the MicroStation Menu by selecting: Applications >
ROAD > Cross Sections > Reports.

e From Road Project by clicking the Reports & XS Quantities
icon.

e By selecting the Cross Section Reports icon from the ROAD
tool frame.

@4

LTSy
ib@ ﬁ@
13

Cross Section Navigator

Run Cross Sections

Draw Cross Sections from Surfaces

Draw Cross Section Tabular Data

LI o L]

Draw Ancillary Features

Cross Section Labeling

Cross Section Reports

1 = | |

[~
L
Earthworks
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Chapter 10 CROSS SECTION REPORTS - Customize Report Header

CUSTOMIZE REPORT HEADER

CLEARING REPORT

10-2

From the XS Report dialog, select User > Preferences. To activate the individual fields simply toggle on
the box next to the desired field. Once the user has completed the dialog box, the information will be saved
as an .hdr file. This allows for the creation of a separate header for each type of report. The tolerance field
determines the maximum gap allowed between cross section elements.

M Report Header

File
L__E Date: |Mo/Day/Year
[[] Master Header1:
[[] Master Header2:
[[] Master Header3:
Number Page

Tolerance: | 0100000

Radius of Display Circle: | 4 000000

[] Adjust Output File Extension Acconding to Report

Clearing Report

Job: | 731 Q4 Cument Station: | 76+00.00R 1
Chain [BLE17 - |
Begin Station: | 76+00.00 R 1 76+00.00R 1

End Station: | 120+00.00 R 1 120+00.00 R 1
Search Criteria

Clearing Distance
[l Cut Slope Rounding: | 0.000000

[T] Additional Clearing in Cut: | 0.000000

[] Additional Clearing in Fill: | 0.000000

[T] Minimum Clearing Width: | 0.000000
Subtotal Stationing

Sub Every: | 0.00000( | First Sub at:
[ Except Width ] [ Additional Distance via Station ]

[7] Pause on Each X5

ASCII File: Q,
[ Apply ]

The Clearing Report is useful for obtaining clearing and grubbing quantities. For each station, GEOPAK
will list the clearing distance on each side of the chain and the width of any exception. The user can obtain
the results in the appropriate units. Toggle boxes for Cut Slope Rounding, Additional Clearing in Cut and
Fill, and Minimum Clearing Width are provided for increased control over the output.

Job / Chain At the top of the dialog, the Job number and Chain are required.

Begin/End Station GEOPAK determines the beginning and ending station within the MicroStation
file and they are noted below the chain and placed in the key-in areas.
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CROSS SECTION REPORTS - Clearing Report Chapter 10

Search Criteria

Existing Ground Line The designer may key-in the required parameters, leaving the wide
range of defaults where specific parameters are not needed.

Proposed Finish Grade  As with the Existing Ground Line, only enough parameters to uniquely
identify the Proposed Finish Grade are required.

Clearing Distance Below the Proposed Finish Grade section are four optional features.

Cut Slope Rounding Since the graphical cross sections typically do not show slope
rounding, the user can specify an additional clearing distance outside the linear slope
stake to account for cut slope rounding.

Additional Clearing in Cut Horizontal distance added in a cut situation.

Additional Clearing in Fill Horizontal distance added in a fill situation (as determined by
the element which ties to existing ground)

Minimum Clearing Width If the computed minimum clearing width is less than the
specified value, the software will utilize the specified value.

All values are in master units (i.e. feet or meters). GEOPAK’s application of the Cut
Slope Rounding, Additional Clearing in Fill and the Minimum Clearing Width can
best be explained utilizing the following illustration.

Fr I

First, GEOPAK measures the vertical depth of the ditch at the tie down point. (D in the
illustration). That depth is then compared to the value specified in the Cut Slope
Rounding field in the dialog. The computed Minimum Clearing Width in the two
conditions is:

o If the Cut Slope Rounding > Ditch Depth, then the computed minimum
clearing width = the Ditch Depth (D) + Additional Clearing in Cut value.

o0 If the Cut Slope Rounding < Ditch Depth, then the computed minimum
clearing width = Cut Slope Rounding value + Additional Clearing in Cut
value.

Now that we have the computed Minimum Clearing Width, its value is compared to the
Minimum Clearing Width specified in the dialog.

o If the dialog value is more than the computed value, then the dialog value
is utilized.

o If the computed value is more than the dialog value, then the computed
value is utilized.

As seen in the illustration the minimum clearing width (W) is measured (horizontally)
from the tie down point.

Subtotal Stationing Subtotals are also supported for both Even and Incremental stationing. The
increment is defined in the Sub Every field, while the station of the first subtotal is
defined in the First Sub At field.

FDOT GEOPAK for Roadway Designers - Advanced ©2011 FDOT 10-3



Chapter 10

10-4

CROSS SECTION REPORTS - Clearing Report

Except Width When selected, the dialog depicted below is invoked.

File

Begin Station End Station

Fields are supported for Begin Station, End Station, and Exception Width. Simply type
in the values in the keyin fields at the bottom of the dialog and press the Add icon. The
information is then displayed in the list box.

To delete a line, highlight the desired line, then press the Delete icon.

Standard File options are supported: Open, Save, Save As, and Exit. Utilizing these file
options, the user can store exception widths for recall in a subsequent session.

Additional Distance via Station ~ When selected, the dialog depicted below is invoked.

M Additional Distance Clearing
File

Begin Station End Station

Begin Station: | 235+00 Width: | 5.000000

End Station: | 240+00

Fields are supported for Begin Station, End Station, and Width. Simply type in the
values in the keyin fields at the bottom of the dialog and press the Add icon. The
information is then displayed in the list box.

To delete a line, highlight the desired line, then press the Delete icon.

Standard File options are supported: Open, Save and Save As. Ultilizing these file
options, the user can store additional clearing widths by station ranges and side for recall
in a subsequent session.

Pause on Each XS An option for processing sections one at a time can be utilized by activating the

ASCII File

Apply

Pause on Each XS toggle at the bottom of the dialog. 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 Station output 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 icon on the bottom of the dialog.

You identify the name of the ASCII report at the bottom of the dialog. The designer has

the option of keying in the file name, or upon selection of the Select File icon ( Q.), the
Report File dialog will appear, allowing the designer to select the desired file. The file
will be placed in the current directory, unless a full path is specified. If the specified file
name already exists, the file will be overwritten with no warning message given.

When the dialog has been completed, simply select the Apply icon to begin the report
generation.
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DTM PROPOSED 3D REPORT

& DTM Proposed 3D Re ==

dJob: | BNl | & Cument Station: | 76<00.00R 1
Chain: [BLE17 - |
Begin Station: | 76+00.00 R 1 76+00.00 R 1

End Station: | 120-00.00 R 1 1200000 R 1
Search Criteria

[] Pause on Each X5
ASCII File:

[ Apply

GEOPAK locates specified proposed cross section elements and existing ground, and generates an x, y, z
file (GEOPAK .DAT file) of vertices for break lines suitable for use with GEOPAK's Digital Terrain
Modeling. Each cross section generates one break line. In the hierarchy, the path follows (from left to
right) existing ground until a proposed finish element is intersected. The proposed path is followed until it
ties back to an existing ground element.

Job / Chain

Search Criteria

ASCII File

Apply

At the top of the dialog, the Job number and Chain are required. GEOPAK determines
the beginning and ending station within the MicroStation file and they are noted below
the chain and placed in the key-in areas.

The next two sections specify the search criteria for the Existing Ground Line and
Proposed Finish Grade. The designer may key-in the required parameters, leaving the
wide range of defaults where specific parameters are not needed.

At the bottom of the dialog, the user specifies the name of the ASCII file to be
generated. The designer has the option of keying in the file name, or upon selecting the

Select File icon ( Q ) which will bring up the Report File dialog, allowing the designer
to select the desired file. The file will be placed in the current directory, unless a full
path is specified. If the specified file name already exists, the file will be overwritten
with no warning message given.

When the dialog has been completed, simply select the Apply icon to begin the report
generation.
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MULTI-LINE REPORT

Begin Station: | 76+00.00 R 1 76+00.00R 1
x| End Station: | 120+00.00 R 1 1200000 R 1

Lv Numbers| Lv Name | Color | Weight | Style b |TB|lv |Co |we [Lc |P/5

Output Format: [C] 5-Point [] Pause on Each X3

ASCII File: | mit Q, Cumentt Station: | 76+00.00 R 1
Apply

This report is useful in creating a GEN file for use by Construction personnel or exporting templated cross
sections to various data collector formats.

e Begin by entering the job number, chain name and station limits.
e Next, enter the symbology for each surface to be traced.

e Once all the parameters have been entered, the new cross section elements may be drawn to
the design file or the user may choose the display only option. An ASCII text file will be
generated.
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PROFILE GRADE REPORT

ML Profile Grade Re

fobi [l | Q. Cument Station: | 76+00.00 R 1
Chain: [EL817 ~] Profile
Beqin Station: | 76+00.00 R 1 Te+00D0OR 1
End Station: | 120:00.00 R 1 120+D0.00 R 1
Search Criteria

Existing Ground Line: 'l‘-'m"fl Display
Praposed Finish Grade: hm._‘-l Display

Report Options:
Low Paint
[] Store Horzontal Alignmert

Beginning Poirt Number:
[]  Left Chain:
[7] Right Chain:

[] Store Vertical Alignmert

[]  Left Profile:
[ Station Design Alignment
[7] Right Profile:
[ Station Design Alignment

[ Pause on Each X5
ASCII File: | mit

[ Apply

The Profile Grade Report is one of the most versatile reports available. It prints existing ground and
design grade elevations and low point elevations for each cross section. Additionally, this report has the
ability to search either for the low points or any text string that you specify and create horizontal and
vertical alignments and store them directly into the .gpk. Horizontal alignments created from this report
will have no curves.

Job / Chain At the top of the dialog, the Job number and Chain are required. GEOPAK determines
the beginning and ending station within the MicroStation file and they are noted below the chain and
placed in the key-in areas.

Search Criteria The next two sections specify the search criteria for the Existing Ground Line and
Proposed Finish Grade. The designer may key-in the required parameters, leaving the wide range of
defaults where specific parameters are not needed.

Report Options Three reports are supported in the center of the dialog: Criteria Elements, Search Text
and Offset. When selected, the dialog dynamically changes to reflect the selected
option.

Criteria Elements The Criteria Elements option utilizes the graphic elements to
determine the low point on the proposed finish grade surface on the left and right side of
the section.

Search Text The Search Text option utilizes text placed during the proposed cross section
processing to generate a profile.

Offset  The Offset option creates a profile for any given chain and horizontal offset value.
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CRITERIA ELEMENTS

Low Point > Store Horizontal Alignment: The designer has the option to create a chain on
either or both sides at the low point by simply activating the toggle to the left.

Beginning Point Number Must be specified as GEOPAK will create a series of POTs. No curves
will be fit into the chain. An initial stationing of 0+00 will be utilized.

Left Chain or Right Chain: Activate the appropriate toggle to indicate which chain or, if
both are desired, activate both toggles, then specify the name of the chain(s) to be
generated.

Note The chain name should conform to standard GEOPAK convention, i.e. 1-9 alpha numeric characters
with no special characters.

Low Point > Store Vertical Alignment:  The designer has the option to create a profile on either or
both sides at the low point by simply activating the toggle to the left.

Left Profile or Right Profile: Activate the appropriate toggle to indicate which profile is
desired next to or, if both are desired, activate both toggles, then specify the name of the
profiles(s) to be generated.

Note The profile names should conform to standard GEOPAK convention, i.e. 1-9 alpha numeric
characters with no special characters.

Stationing the profiles: Two options (via a toggle) are available:

Station Design Alignment - The stationing of the Chain listed in the top of the dialog
will be utilized as the profile stationing. In this case, creation of the horizontal
alignment is not necessary.

Station Low Point Alignment - The stationing of the chain created from the Store
Horizontal alignment will be utilized. In this case, the Store Horizontal Alignment
and appropriate chain toggles must be activated, and the chain name must be keyed
into the dialog box.
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CROSS SECTION REPORTS - Profile Grade Report Chapter 10

SEARCH TEXT

Report Options? [ Search Text =

Search Text
Text Chain Prafile Preference
{1
X
Tend: 1% [Station Design Aignment )
[[] Store Profile: Station Chain: | BLE17
Beginning Paint Mumber:
Text Enter the text string located on the cross section, in this case EOP.
Store Profile If active, a profile named EOP1 will be generated.
Station Design Alignment The stationing of the chain is utilized.
Add Select to add the information is to the list box.
ASCII File At the bottom of the dialog, 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 Select File
icon, the Files dialog is invoked, allowing the designer to select the desired file. The
file is placed in the current directory, unless a full path is specified. If the specified file
name already exists, the file will be overwritten with no warning message given.
Standard File utilities (Open, Save, Save As) are supported to save the dialog settings
for subsequent use.

Apply When the dialog has been completed, simply select the icon to begin the report
generation.
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OFFSET

Offset

Store Profile

Station Design Alignment

Add
ASCII File

Apply

‘Report Options: | Offset -|
Offzet
Cffaet Chain Profile Freference
]
¥
Offset: [ Station Design Alignment |
Store Profile: Chain: Q,

Beginning Point Number:

Enter to be utilized for the profile.

The name of the profile to be created.

Selection utilizes the stationing of the chain.

Select to add the information to the list box.

At the bottom of the dialog, specify the name to be generated. The designer has the
option of keying in the file name, or upon selection of the Select File icon ( Q ), the
Report File dialog is invoked, allowing the designer to select the desired file. The file is
placed in the current directory, unless a full path is specified. If the specified file name
already exists, the file will be overwritten with no warning message given.

When the dialog has been completed, simply select the icon to begin the report

generation.
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SEEDING REPORT

dob’ [EEDl | Q. Cumert Station: | 76+00.00 R 1
Chain: [BLB17 -]
Begin Station: | 76+00.00 R 1 76+0000R 1
End Station: | 120+00.00 R 1 120+00.00 R 1

Search Criteria

Exdisting Ground Line: -hm Lisplay
Proposed Finish Grade: T-'m"—c'l Display
Candidate Seeding Elements: T-'m"—c'l Display

[] Max Allowable Slope: | 1.0000 | - | 6.0000
[] Subtotal Splt Slope: | 0.0000 | - | 0.0000

Sub Every: | 0.00000(| First Sub at:
Scale Factor: | 1.00000 Label: | SF

[ ByPass Segments ] [ Additional Distance via Station
Report Decimal: [2 =] [ Additional Distance ...
[] Pause on Each X5
ASCII File: | mit

[ Apply

For each station, the Seeding Report provides seeding slope distances right and left. Then GEOPAK
computes the average slope distance on each side, and uses the results to compute seeding areas. Optional
subtotals can also be requested. To invoke the report, press the Seeding push icon on the XS Reports
dialog.

Job / Chain At the top of the dialog, the Job number and Chain are required. GEOPAK determines
the beginning and ending station within the MicroStation file and they are noted below the chain and
placed in the key-in areas.

Search Criteria The Existing Ground Line, Proposed Finish Grade and Candidate Seeding Elements.
The designer may key-in the required parameters, leaving the wide range of defaults where specific
parameters are not needed. Candidate Seeding Elements specifies the portions of the cross sections that
will be seeded if all slope conditions are met.

Max Allowable Slope  This dictates to the software 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 icon specifies Run:Rise or
Rise:Run. If this option is desired, simply activate the toggle to the left of the Max
Allowable Slope.

Subtotal Split Slope This feature (when activated by the toggle to the left) will split the area
guantities 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.

Sub Every Subtotals are provided at the user-defined intervals defined by Sub Every keyin field.

Increment or Even Specifies whether the distances should be calculated along the alignment or whether
the distances should be rounded to the even station.
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First Sub At

ByPass Segments

Keyin field identifies the first subtotal station as well as the station from which subtotals
are calculated.

—|

ByPass Segme... Bl B

Left Slopes in Cut:
Right Slopes in Cut:
in Fill

[

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 utilizes the segment
which ties to existing ground. When the software encounters a condition which has
been activated, it will ignore the specified number of segments emanating from tie down
point and moving towards centerline.

For example, if a cross section has five Candidate Seeding Elements segments on the
left and is in a Cut situation at the tie down point, and utilizing the dialog above,
GEOPAK will identify the five segments, ignore the two closest to the tie down point,
and utilize the remaining three for computations. If the right side of the cross section
has six Candidate Seeding Elements and is in a Fill situation, GEOPAK will identify

the six segments, ignore the tie down segment, and utilize the remaining five for
computations.

Additional Distance

& Additional Distance Co...

L___E Rounding Distance from Cut: | 0.000000
[7]  Additional Seeding in Cut: | 0.000000
[[]  Addtional Seeding in Fill: | 0.000000

[ oK | | Cancel

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 the segment that
ties to existing ground. When encountering an activated condition, the software will
add specified Horizontal Distance (in master units) to the dialog to the measured the
distance on the cross section (or subtract from, if the value is a negative number).
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Additional Distance via Station Select if the additional seeding is not consistent throughout the project

to specify Additional Distances by station range, right, left, or right and left.

4 Additional Distance Seeding
File

Begin Station End Station

Begin Station: | 23500 Width: | 5000000
End Station: | 240+00 Side: |Left & Right «

Key-in the desired stations, Width, and select the side option.
Press the Add icon, 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 icon. The list box updates to the edited data.

To delete a line, simply highlight the line, then press the Delete icon.

Report Decimal The number of decimal places to be used in the report should be specified in this field.

The options available are 0 through 6.

Pause on Each XS An option for processing sections one at a time. When activated, GEOPAK will

ASCII File

Apply

process the first section, display the cross section on the screen (within the limits of the
cell), and display the station in the Current Station 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 icon on the bottom of the
dialog.

Specify the name of the file to be generated. The designer has the option of keying in

the file name, or upon selection of the Select File icon ( Q ), the Report File dialog will
appear, allowing the designer to select the desired file. The file will be placed in the
current directory, unless a full path is specified. If the specified file name already exists,
the file will be overwritten with no warning message given.

When the dialog has been completed, select to begin the report generation.
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SLOPE STAKE REPORT

10-14

ﬂ Slope Stake Repo E : E

Ell |, Curent Station: | 76+00.00 R 1
Chain: [BL817 ~|
Begin Station: | 76+00.00 R 1 76-00.00R 1

End Station: | 120+00.00 R 1 120+00.00 R 1
Search Criteria

Existing Ground Line: A7
Froposed Finish Grade: '_/q“\_‘l Display

Report Format: | FHWA Version 1
[7] Reference Hub Cell Name:

[ Pause on Each XS
ASCII File: | mt

Apply

The slope stakes report generates offsets, elevations, as well as superelevation information. This is a
special format report developed for the U.S. Federal Highway Administration and is traditionally used
extensively on FHWA construction projects. To invoke the report, press the Slope Stake push icon on the
XS Reports dialog.

Job / Chain At the top of the dialog, the Job number and Chain are required. GEOPAK determines
the beginning and ending station within the MicroStation file and notes below the chain and placed in the
key-in areas.

Search Criteria The next section specifies the search criteria for the Existing Ground Line and
Proposed Finish Grade. The designer may key-in the required parameters, leaving the wide range of
defaults, not needing any specific parameters.

Report Format FHWA Version 1 and 2, Nebraska, and Wyoming.

Reference Hub Cell Name Identifies any MicroStation cells previously drawn onto the cross sections to
indicate Reference Hubs placed in the field during the original ground survey.

Pause on Each XS  An option for processing sections one at a time. 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 Station 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 icon on the bottom of the
dialog.

ASCII File Specify the name of the file to be generated. The designer has the option of keying in

the file name, or upon selection of the Select File icon (ﬂ), the Report File dialog will
appear, allowing the designer to select the desired file. The file will be placed in the
current directory, unless a full path is specified. If the specified file name already exists,
the file will be overwritten with no warning message given.

Apply When the dialog has been completed, select to begin the report generation.
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Exercise 10.1  Create a GEN File using Multi-Line Report
In this exercise, the user will create a GEN file of cross section data for Construction personnel.
The files for these exercises are included in the Chapter 8 exercise file that you have already unzipped.
1. Open the design file C:/e/Projects/228079115201/roadway/RDXSRDO01.dgn.
2. Change the active model to Rdxsrd.

Mame Model

L1 Pattrd Views [& Pattrd

1 Rebxsrd Views [& Rbesrd

Tt Rdesrd_shg Vi [E] Rdxsrd_shg
Tt Xsshrd Views [5] *sshrd

Q- © - M - [ Ao views v]| i ||1_ 2|3]4]5]s]7]e!

3. Access Project Manager.

4. From Road Project, click the Reports & XS Quantities icon.
Quantities

5. Select User > Preferences from the XS Report dialog to see the Report Header dialog.

. | Mo/Day/ear
] Master Header1:
[ Master Header2:

] Master Header2:
Mumber Page
Tolerance: | 0.100000
Radius of Display Circle: | 4.000000
[ Adjust Output File Bxtension According to Report

Verify that the tolerance is set 0.1 for all cross section reports.

Close the Report Header dialog.

Click Multi-Line from the XS Report dialog. Multi-Line ]
The Job number, Chain and Station fields should be filled out.

© o N o

Job: | 751 Begin Station: | 76+00.00R 1

Chain: [BLB17 ~| End Station: | 120+00.00 R 1 120+00.00 R 1
X5 Elements

Lv Numbers | Lv Name | Color | Weight | Style b [Tl oo |w [1C |PsS

XS Elemerts: @ ———  Label Bottom ~ Primary  ~
Qutput Format: [[] &-Point [C] Pause on Each XS

ASCIl File: | mit.gen Q Current Station: | 76+00.00 R 1
Apply
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10. Click the XS Elements icon.
11. Select the following Lv Names to define the finished grade:
e CandG_px
e Driveway_px
e  ShldrUnpaved_px
e  Sidewalk_px
e Slopes_px
12. Close the Candidate Elements dialog.

Al Candidate Elements EEE

Lv Mames: | walk_pec Slopes_pec | &1
[ Lv Mumbers:
[l Colors:

[ Styles:
[ Weights:
| Match || Display || Reset

13. Set the Top/Bottom combo to Top and the Primary/Secondary combo to Primary.
14. Make sure Label issetto T.

15. Add this surface to the list.

16. Click the XS Elements icon again.

17. Click Reset to clear the Lv Names field.

18. Select the following Lv Name to define the existing grade:
e XSGrdLine_ex

—
80 Condidate Elements (Sl -S|

] Lv Numbers:
[l Colors:
[l Styles:

[ Weights:

[ Match ][ Display ][ Resst

19. Close the Candidate Elements dialog.
20. Set the Top/Bottom combo to Top and the Primary/Secondary combo to Secondary.
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CROSS SECTION REPORTS - Slope Stake Report

XS
XS
XS
XS
XS
XS
XS
XS
XS
XS
XS
XS
XS
XS
XS
XS
XS
XS
XS
XS
XS

21. Add this surface to the list.

22.
23.
24,
25.
26.

& Multi-Line Report
l File

Job:

791 |Q

Chain: [BL817
X5 Elements

v]

]

Begin Station: | 76+00.00 R 1
End Station: | 120+00.00 R 1

76+00.00R1
120-00.00R 1

Lv Numbers | Lv Name

Color

Weight Style

b |T/B|Lv

P/S

CandG_px.Driv...
XSGrdLine_ex

T T
T T

Co Wt |LC
0 0 0
] ] 0

P
S

%5 Elements: ?__m Display

Output Format: | GEOPAK -

ASCII File: | mit.gen

[[] 5-Point

Q

Label: | T [Top =]

|Secondary -]

‘Pause on Each X5:

| Display Onty

=)

Curent Station: | 76+00.00 R 1

Apply

Set the Output Format to GEOPAK.

Enable Pause on Each XS toggle and then click Apply to process the first section.

Disable the Pause on Each XS toggle and then click Apply to process the remaining cross sections.

Close the Multi-Line and XS Report dialogs.

Review the GEN file with a Text Editor. The following is a Sample output.

GROUND MULTILINE DATA LINE TYPE S

76+00
76+00
76+00

76+00.
76+00.
76+00.
76+00.
76+00.
76+00.
76+00.
76+00.
76+00.
77+00.
77+00.
77+00.
77+00.
77+00.
77+00.
77+00.
77+00.

77+00

.00
.00
.00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

XS 77+00

)

0 XV XUV XV VXUV VXUV XUV XUV XUV XUV XNV XUV XXV DOV IO

R

PR RPRPRRRREPREPRPRRREREPRPRRRERERESPR

.00 R 1

-138.
-116.
-112.
-100.
-97.
-74.
-55.
4.

8.
50.
73.
99.
-139.
-114.
-101.
-78.
-68.
-28.
5.
21.
72.

60
55
66
68
04
95
95
55
55
11
00
23
87
60
09
53
45
95
22
05
a7

5
5
5

OWoO o Moo NdOOTO OO OGO

©

.35
-36
.41
5.
.47
.23
.32
.40
.27
.30
.21
.82
.21
.72
.98
.49
.98
.68
.85
.24

.95
.60

43

FDOT GEOPAK for Roadway Designers - Advanced

-125.87
-116.08
-112.01
-100.10
-96.18
-68.95
-39.95
4.72
10.05
54.11
73.54
100.43
-138.59
-114.18
-99.93
-77.31
-68.28
-17.95
7.88
32.05

82.37
3.90

©2011 FDOT

5.
5.
5.
.44
.47
.35
.76
.90
.24
.08
.18
.77
.04
.12
.97
.52
.48
.90
.97
.02

.28
.40

N OO OGO OOR MO OGO OO

©

30
36
41

-118.79 5.35
-115.42 5.37
-107.33 5.42
-99.23 5.45
-79.38 5.68
-68.44 5.35
-28.95 5.98
5.22 6.90
21.05 6.04
66.67 4.38
78.47 4.07
128.33 1.79
-132.04 5.60
-113.52 5.98
-99.56 5.49
-75.95 4.84
-66.95 4.65
0.00 6.26
8.38 6.97
47.05 5.42
85.45 4.35
3.53 98.14

-118.
-114.
-106.
-98.
-76.
-68.
-17.
.88
32.
67.
92.
138.
-131.
-111.
-94.
-74.
-55.
.55
.55
68.
93.

3.38

12
81
89
35
97
28
95

05
90
91
69
54
52
08
95
95

21
68

©
NOWWOOMAIMUUOOOOER, WAOODOO AN~

5.

Chapter 10

35

5.38

al

.43
.46
.72
.85
.20
.77
.82
.24
.90
.77
.13
.95
.49
.86
.98
.35
.47
.97
.91

.27
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