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GEOPAK Road for Bridge Chapter 1 Introduction

1.1 Overview

GEOPAK is a comprehensive software package that covers every project phase from
conceptualization to final quantities. The software works within the MicroStation graphic
environment providing true interactive design. For example, a horizontal alignment can be
created graphically, it can be calculated with the coordinate geometry component of GEOPAK or
some interactive combination of the two. Dynamic on-screen design provides immediate
interpretation of plan view geometrics for making design choices through visualization.

Using GEOPAK helps ensure consistency and accuracy of design work and generate significant
timesaving in the overall effort of producing construction plans.

For GEOPAK support, please contact the CADD Support Center.
1.2 File Names

GEOPAK uses and/or creates files during the design process. The files you need to be familiar
with are listed below:

job###.gpk This binary file is created when the user starts a coordinate geometry (COGO)
session for the first time or through Project Manager and may be appended to
during the design process. All coordinate geometry elements are stored in this
file. Multiple users can access this file at the same time, and only one file
should be created for each project. The "###" is the only variable in this name.
It represents a job number (up to 3 alphanumeric characters) unique to a project
and is defined by the user upon creation. MoDOT users should use the last 3
digits of the job number. Example J1P0999 -> job999.gpk

fname.inp Any ASCII input file for running GEOPAK processes. Name is user defined
with a .inp extension. Example: shape.inp

fname.log ASCII file used to capture results from processing input files, proposed cross
sections, and earthwork.

fname###.ioc  ASCII input file for loading data during a COGO session. "###" represents the
job number and "oc" is the operator code (users initials). Example: align999.icu

fname###.00c  ASCII output file created by GEOPAK during a COGO session. Variables are
the same as defined above. Example: align999.ocu

fname.dat A binary file that contains string and point information to be used for digital
terrain model construction.

fname.tin A binary file containing triangular surfaces also known as the digital terrain
model (DTM).

project.prj Binary file resulting from the creation of a new project.
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1.3 Accessing GEOPAK Road

GEOPAK is started upon entering a MicroStation File with User: set to design, as shown in the
following dialog. This setting is very important for two reasons. First, GEOPAK is configured
to work in the design Interface. Second, MicroStation stores all elements in meters and converts
those values to the working units for the design file (Settings > Design File...). Design user files
are set to use the U.S. Survey foot (0.304800609601219 meters per U.S. Survey foot), which is
the basis for the Modified State Plane Coordinates used by the State of Missouri for all survey
related work including highway alignments. Bridge user files use the International foot (0.3048
meters per International foot), which is the standard for structural drawings. Since GEOPAK
Road is used for alignment work, files set to the U.S. Survey foot should be used.

MicroStation Manager

File Directory Help

Files: Directores:

| . Sbr-projha_geopakd5h5p01 O0hdatah, 5D -8 DGN
dtrn_j5p01 00 dgn BTy

pattern_zhape_j5p0100.dgn E‘@br-prm .

&8 plan_j5p0100.dan Ef'agec'pa

prafile_j5p0100.dgn B> 5p0100

topo jSp0100.dan = data

xs_j5p0100.dan

Ligt Files of Type: Dirives:

kicroStation DGM Files [* dgn] vI |E T: %41 nl24ustation-chizh | oy

[T Read-Only Cancel |

W Show File lcons

Wwiork zpace

P Praject: [__100 =]
— Interface: |design =l

Activate GEOPAK by going to the MicroStation pull-down Applications > GEOPAK >
Activate GEOPAK. Once GEOPAK is active, the Applications menu expands to show all
installed products including GEOPAK Road. When each tool is selected, the corresponding
dialog appears. To utilize the full potential of GEOPAK, GEOPAK dialogs may be interspersed
with generic MicroStation commands. Several dialogs may be opened simultaneously.

To close a dialog, simply click the X in the upper right corner of the dialog. In addition, the
Coordinate Geometry dialog and Design and Computation Manager may be closed by selecting
the File > Exit option. Other various dialogs will have a Cancel button, which will exit the
dialog. Exiting the MicroStation file automatically closes all GEOPAK dialogs.

1-2 Missouri Department of Transportation 6/28/05



GEOPAK Road for Bridge Chapter 1 Introduction

1.4 Starting A New MicroStation File For Use With GEOPAK

As stated in the previous section, GEOPAK Road as used at MoDOT utilizes the actual Modified
State Plan coordinates assigned to the project. This coordinate system uses the U. S. Survey
Foot as the master unit. For consistency, the MicroStation design file should also use the same
master unit. For this to occur, the MicroStation seed file should be selected from the following
location: t:\standard\wsmod\design\seed_i. The rest of this section guides you through the steps
to manual create a new two-dimensional drawing using the U. S. Survey Foot as the master unit.

To create a new MicroStation design file, select File > New from the pull down menu or
click on the new file icon shown to the right. This will bring up the following dialog: g

Direckory
Files: Directories:

| T:Mbr-projsuzench

= TN
[ br-proj
= uzerc

Cancel |
File Type: a
MicroStation DGN Files [ dan] | [& T \uclnl2ustation-chriss =l Help |
¥ Show File lcons
~ Seed File
k:standard wemodhdeszigneeed _i\plot2d. dan Select... |

On the right side of the dialog is the Directories portion, which is outlined above. Use it to
navigate to the folder for the location of the new file. Next, go to the bottom of the dialog and
make sure the desired Seed File is listed. If it is not, as is the case above, press the Select button
in the lower right hand corner of the dialog to bring up the Select Seed File dialog shown on the
next page:
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File Directory
Filest Directonies:
i standard wamodidesigntseed_i\
t_Zd.dg =t

i_praject_3d.dgn [£=r standard

i_ref_ptz.dgn [ wzmod

i_title_sheet]003.dgn [ design

i_tranzeed de.dgn o zeed |

i_wz_ghtz_10.dgn

i_wz_zhtz_20.dgn

i_#z_zhtz_B.dan

i_xeection.dan J

platZd.dan

platZd_eng.dgn -

1| |

Cancel

Lizt Filez of Type: Dirives: _l

MicroStation DGN Files [ dan] | [& T \uclnl2ustation-chriss =l Help |

As shown above in the Select Seed File dialog, use the Directories portion to navigate to
t:\standard\wsmod\design\seed _i.

Select i_project_2d.dgn from the Files list on the left side of the dialog as shown above and
click OK.

This will return you to the New dialog. Type the name for the new file in the Files: field, which
is outlined in the following figure, and click OK to create the file.

Directonies:
T:Mbr-projsuzench
=T
[ br-proj
= Lzerc
Cancel |
File Type: Dirives:
MicroStation DGN Files [ dan] | [& T \uclnl2ustation-chriss =l Help |
= o~ o
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1.5 User Preferences

The User Preferences dialog is used to set items that determine how distances, directions, and
stationing is displayed and calculated, as well as the units that are used. The User Preferences
dialog can be accessed from Applications > GEOPAK Road > User Preferences. The
following dialog appears.

=T
Unit Spster: _English vI I:Iutput.-’?'-.ccurac_l,l

Digtance: 931234 v|
Coordinates: =y "I

Station:  9+99(3).12 - |

Direction: Mg_vl e :
. Bngle Seconds: 9799 - |
Station: 12+34 - |

‘working Directony: | Q
Eeature Preferences. .

COGO Preferences...

[ Show this dislog at GEOPAE, startup

[H] | Cancel |

Most of the settings in this dialog will be set when the project is setup.

The Working Directory is used to tell GEOPAK where the data files for a particular project can
be found. If a user does not want to work within a specific project, they can delete the
information out of this field, and GEOPAK will use the directory that the open MicroStation file
is located in.

1.5.1 Feature Preferences
The Feature Preferences button activates the following dialog.

_lrix

" Feature D atabaze

5D Files | p:hapk_stdhsurveyimodat smd e

W Apply Best Match Feature  Plot Scale: I 100.0000

k. | Cancel |

The SMD File is used to control the symbology of survey elements. Users will not be able to
edit the SMD File, however, the Edit SMD... button can be used to view the feature codes. The
Apply Best Match Feature toggle should be checked to allow for proper import of survey data.
The scale of the features can be controlled using the Plot Scale. This should be set to the scale
of the plan sheets to be created.
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1.5.2 COGO Preferences
The COGO Preferences button will activate the following dialog.

LCreate
No Create x|
Uob [GPK] Dpen Mode:
Job [GPE) Directany: I Q.

COGO Input File Directory: | o
COGO Dutput File Directony: I Q

[ Redefinition of Elements

[" Force Redefinition Off Upon COGO Activation

ok | Cancel |

The Job (GPK) Open Mode allows the user to set certain constraints used upon creation of a
new coordinate geometry data file. So each time the Coordinate Geometry window is invoked
for a job number that does not correspond with a job###.gpk file in the specified working
directory, GEOPAK creates a new job###.gpk file based on the constraints set up in the COGO
Preferences. The three constraints are Create, No Create, and Query. The Create mode
automatically creates a new .gpk file without giving the user any warning. The No Create mode
does not allow the creation of a new .gpk file and gives the user a warning. The Query mode
gives the user a warning that this job###.gpk file does not exist in the current working directory
as well as giving the user the option to proceed with the creation of the file or cancel it. The
default MoDOT Mode is set to Query.

The Job Directory must be set to indicate the location of the coordinate geometry database
(.gpk), which is automatically placed in the working directory when a GEOPAK job is first
created. If this field is not set, GEOPAK Survey will not run correctly. The COGO Input File
Directory and COGO Output File Directory can be set to indicate the location of the COGO
input and output files respectively. If these fields are not set, GEOPAK will look in the Job
Directory. If the Job (GPK) Directory is not set, GEOPAK will look for the files in the
working directory. If the Working Directory is not set in the GEOPAK User Preferences
dialog, GEOPAK will look for the files in the directory where the active MicroStation file is
located.

The Redefinition of Elements toggles on or off the COGO redefine option. This option is
discussed further in Chapter 5. The Force redefinition off at Cogo Activation will turn the
COGO redefine toggle off whenever GEOPAK’s coordinate geometry tools are activated.
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2.1 Objectives

e Be able to start a new GEOPAK job with the Start Job dialog.
e Be able to add a new user to an existing GEOPAK job with the Start Job dialog.

2.2 Definition

Start Job is a tool that will set up a GEOPAK job for a user, or add users to an existing job.
Start Job creates the job directories and copies default MicroStation files to the directories.
Start Job also appends the job number to the end of the copied MicroStation files if that option
is activated. Once a job has been created, Start Job adds a user to the job. Start Job is only
available in the design user interface in MicroStation.

2.3 Accessing

Start Job can be accessed from the MicroStation menu MoDOT > Start GEOPAK Job/Add
User.

2.4 Start Job Dialog ()]
Job Mumber | Browze,.. I

Once the user has accessed the Start Job

dialog box, shown right, the tool can be used I Append.Job Number

to either create a new job or add users to an Path: | thde-prof _ Browse... |
existing job. [T Add Userids to Existing Job Urits _|mperial "I
If the user is creating a new job, do not USERIDS = | Shests: =
check the Add Users to Existing Job atkins Title

toggle. The user then types in the EDE”'IJ ;gp'ﬂa'sm
appropriate number in the Job Number T S

field. _Note_that the Browse button for _ Clellzer EratiE
selecting a job number is ghosted out. This koppg RO

is because the job doesn’t exist yet. The mitchal =] Utility d|

user needs to specify the path in which the

job will be placed. The Browse button can 0K | CAMCEL |

be selected to navigate through the path.

The next step is to choose the userids of the
people that will be working on the job. The user can select one or multiple user ID’s.

In addition, for a new job, select the Units and the Sheet types that will be used for the job. This
will create a directory for each Sheet type selected to place the sheets into as they are created.

If a job already exists, and users are being added to the job, check the Add Users to Existing
Job toggle. Note that the Path, Units, and Sheets options will ghost out, and the Job Number
Browse option will become available. Because the job already exists, the user can browse
through the job directory to select the Job Number.
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Once all fields have been filled in, select the OK button. The job directories will be set up as
shown below.
T\
L— br-proj\
L— A Geopak\
L p# (last digit of district number) \
L— job number\
—data\
— dtm.dgn
— pattern_shape.dgn
—plan.dgn
—profile.dgn
— topo.dgn
— xs.dgn
— job###.gpk (### = last three letters of the job number)
— MoDOT.Ipf
—MoDOT.ols
— plan_sheets\
— 100
— 20
L project\
L job number.prj (Project Name / Number)
projdbs\

job number.rpt (User Preferences)

userid\
—job number.003 (Proposed Cross Sections)
—job number.004 (Earthwork)
—job number.005 (Cross Section Sheets)
—job number.006 (Survey)
—job number.008 (Define-Working Alignment)
—job number.009 (Existing Ground Profile)
—job number.00a (Vertical Alignment)
—job number.00c (Limits of Construction)
—job number.00d (Existing Ground-DTM)
—job number.00e (Existing Ground Cross-Sections)
—job number.00f (Reports and XS Quantities)
—job number.010 (Model)
——job number.011 (Draw Pattern)
—job number.012 (Calculate Superelevation)
—job number.014 (Plan / Profile Sheets)
—job number.ifo (User Id)

The data directory contains any project data. This is the directory that contains the MicroStation
drawings, the GEOPAK coordinate geometry database (.GPK), and any input or output files.

The plan_sheets directories contain the detail sheets drawn at specific scales for the project. The
project directory contains the GEOPAK project manager file (.PRJ), and the userid directories.
The userid directories contain the user runs for the job.
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3.1 Objectives

e Learn how to set up a project using Project Manager.
e Learn how to utilize Project Manager as a workflow guide.
e Learn how to access GEOPAK dialogs from the Project Manager.

3.2 Definitions

Project Manager is a GEOPAK tool that associates a project with its respective gpk job number,
users, working directories and project files. Project Manager provides the user with an easy
workflow system that keeps records of processes run throughout the design of a project.

33 ACCESSIng applications  Window MoDOT  Add-Ons  Construckion  Help
. _ cEopiK lo-@ie
To access Project Manager: R R 6 A | [

e Select Applications >> GEOPAK
Road >> Project Manager (as shown
in the figure to the right) or

GEOPAK ROAD Tools

GECPAK SITE
GECPAK SURVEY

k

GECPAK ROAD g
* Project Manager
k

Active Chain Conkrol

G x| o Select the Project Manager icon GECPAK Element Attributes
% :)g— from the GEOPAK Road Tools GECPAK 3PC ||:'|dH|:|_|: akkribute &
> - g (both are shown to the
=6 s left), which are opened by 9 ] A
& selecting Applications >>  prgjects  Directory  Admin
mier Ry GEOPAK Road >> T:\de-profColeliSp1 004project’
Q & GEOPAK Road Tools. . e
The following dialog depicted to the right appears: ipri [D]ire':mm j
- . [projdbsz]
3.4 Project Manager Dialog 4]
(E]
3.4.1 General Description 2 o
The current directory is displayed at the top of the Job Number 100 Lirit System: English
dialog box, which can be changed by navigating to a .
different directory in the Directories list box. This Description:
navigation is the first step in selecting an existing Class Project
project or creating a new one. Project files (.prj)
are displayed in the Projects list box. The project
files should be located in the
t:\br-proj\A_Geopak\district\jobnumber\project oK I Cancel I
directory.

The remainder of the Project Manager dialog box displays information after a project has been
selected from the Projects list box. At the bottom of the dialog are the OK and Cancel buttons.

6/28/05 Missouri Department of Transportation 3-1



Chapter 3 Project Manager GEOPAK Road for Bridge

If the user wishes to exit Project Manager, the Cancel button should be selected. To continue in
the Project Manager process, the OK button should be selected.

3.4.2 Project Manager Menu Bar

There is three pull down choices on the Menu Bar: Projects, Directory, and Admin. Each of
these choices has options contained in the pull down.

3.4.2.1 Project Tools
_ (0] x| There is four choices under the Projects pull down:

e e New, Edit, Delete, and Exit as shown below.

As can be seen from this dialog box, the Windows

Edi.. motif also keeps track of the last few processes that
Delete, ..
have been executed. These may be recalled as
1 j2p0Z00 mitchal ¥55hests MaDOT needed by selecting the desired process.
2 j2p0200 mitchal ¥S5heets ¥5_Eng
3 j2p0200 mitchal PlanProfileshests NEW 3.4.2.1.1 New...
4 j2p0200 mitchal PlanProfileSheets 1100 The New menu option is used to create a new
5 j7ul436 mitchal X5Sheets k5_Met I project. The .prj file will be stored in the directory
6 j5p0100 mitchal PlanProfileSheets 1100 shown in the Directory path at the top of the Project
7 j7u0436 mitchal PlanProfileSheets M1000 Manager dialog box. When the New menu option is
8 j7u0436 mitchal PlanProfileshests 1100 selected, the Create New Project dialog appears
9 jZp0z00 mitchal SuperEleyationZ000 Roadl (shown at the bottom of the page).
10 j2p0200 mitchal ®55heets ®5_Eng
o The Project_ Name can be any number of _
alphanumeric characters. For MoDOT projects, the

ak. i Cancel ] Project Name needs to be the same as the job
number. (i.e. jJ1p0999.prj) The Working Directory
specifies the location of the project data files. The Working Directory may be keyed in or the
Select button may be chosen and the appropriate directory selected. For MoDOT Bridge, the
Working Directory should be set to t:\br-proj\A_Geopak\district\jobnumber\data.

The next field is for typing in the =10l x
COGO job number, or the Select e .
button may be chosen and the |
appropriate COGO job number Working Directony: | 5e|e.:t...|
selected. Job Murnber: | Select | B

TEfelences I
Next the Preferences button Project Description:

should be chosen and the Project
Preferences dialog appears,
which is depicted on the
following page.

(1] | Cancel |
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The user may set the particular
EEEDPAK User Preferences Ol =] y P .
TR parameters for each project as
Init Systerm:  Englizh t AHLE B, i
¥ Engish | Distance 991734 vl well as the Working

Coordinates:  #5v i I
o : Station:  9+39[9).12 - |
Direction:  Bearing - I .......................................

Directory. This keeps the user
from re-setting them when

dngle Seconds? 9799 -| i i ;
Chafiore 17434 v| cha_nglrjg projects since the
project’s preferences are
Waorking Directary: | Q recalled when entering the
Feature Preferences... - PI’OJGCt. _Aftgr all of the
I Show this dialog at GEOPAK startup information is entered, select
COGO Preferences... !
OK to accept the changes, or
oK | Cancel | Cancel to reject them. For

more about User Preferences,
see Section 1.5 in Chapter 1.

Shown below is a sample project that includes a project description, which may be keyed in at
the bottom of the Create New Project or Project Info Edit dialog box. The Working
Directory is set to:

t:\br-proj\a_geopak\d5\j5p0100\data.

#£ Project Info Edit X

Project Mame:  JEP07 00, prj

Working Directony | k:%br-projha_geopakhdBhj5p01 00Y Select... |

Job Number: |'IEIEI Select | e — |

Froject Description:

Sample Clazz Project

Cancel |

3.4.2.1.2 Edit...

The Edit menu option is used to change any settings associated with the currently selected
project. When chosen, the Project Info Edit dialog box shown above appears.

3.4.2.1.3 Delete...

The Delete menu option is used to delete any project that has been stored. The user highlights
the project in the Projects and selects Delete.

3.4.2.1.4 Exit
The Exit menu option closes the Project Manager and writes the settings to a resource file.

6/28/05 Missouri Department of Transportation 3-3



Chapter 3 Project Manager GEOPAK Road for Bridge

3.4.2.2 Directory Tools

There are two options under the Directory pull down, Create New Directory and Current
Working Directory as shown below.

EPruject Manager =101 x|
Projects | Direckory  Admin

Creake Mew Direckary. ..

Filte  Current Working Directory |t

Projects: Directaries: -
{Bp0100. prj [.]

[Clzll=er]

The Create New Directory option creates a new directory on the disk.

If the Current Working Directory option is chosen, the directory path in Project Manager is
changed to that directory.

3.4.2.3 Administration Tools

The Administration menu option is used to set a password on a project. It is recommended that
a password not be used since the project will need to be accessed by more than one user.

EPruject Manager
Projects  Directory

k5br-praj’ 55RO 00 praject!
Filker: |".|:|ri Type  Project I

Frojects: Directones:

{Bp01 00, pry [.] |~
[projdbas]
[..5project] —
[-a:]
[-b]
[-c] B

Job Mumber: 100

D eszcription:

Sample Clazs Project

ok | Cancel |
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3.5 Project Users Dialog
Once a project is highlighted and OK is selected, the Project Users dialog appears.
This dialog has three sections: Project Users, Project Users: j5p0100.prj

User Info, and Description. The Project Users
Users list displays a list of users that have been

Project zers:

created to work with any project that resides in User Info
the current projects home directory. The names Full Mame:
shown in Project Users will be the userid’s of Ll Lses
the people working on that project as specified OF Code:

in the Start Job dialog. Within the User Info cu
group box, the Full Name field further

identifies the user, and displays the full name of ~ Description:

the user that is currently selected. The OP User Id for Clagsroom
Code field displays the GEOPAK Operator
Code of the currently selected user. The
GEOPAK Operator Code is used for all
coordinate geometry operations during this

session. The Operator Code, along with the Job il ﬂl
Number, will be utilized whenever an input or

output file is created by the software. The

Operator Code will be the user’s first and last e

initials. The Description field displays the &
description of the currently selected user. %’ et e——————

] Delate, . Full Mame:
Four tools are supported on the Project Users e Class User
pull down as depicted in the exploded view to Password OF Code:
the right. T cu
e
3.5.1 New

The New pull down menu option creates new users. This option is not to be used in MoDOT.
To create a new user for a project, use Start Job/Add User under the MoDOT menu with Add
Userids to Existing Job activated, as show in the following figure. Start Job/Add User must be
used for the user to have the default MoDOT runs.

i
Job Humber |{Sp0100 Browse. .. I
¥ sppend Job Humber
Fath: | tide-mrafEolel Erowse.., I
V¥ i&dd Userids to Existing J ok Urits | [rnperisl "I
[useriDs 4] [Shests 4]
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3.5.2 Edit

The Edit pull down menu option allows the user to change any of the parameters of the currently
selected user. (Note: The User cannot be changed. This will change the user information for the
current project only.)

3.5.3 Password

The Password tool creates or modifies a password for the selected user. If the selected user
already has a password, the user is prompted to enter the current password before continuing.
3.5.4 Exit

The Exit option closes the User dialog and returns back to the Project Manager dialog.

3.6 Road Project Dialog

After a minimum of one user has been defined, selecting the OK button on the lower left corner
of the Project Users dialog or double clicking on a Project User will open the Road Project
dialog.

i
File Remember Options
Working Directony:  t\br-profha_geopakhd5h5p0100Ndata
v ‘working Alignment Influence Funs

YWhorking Alignment MaDOT

User usernc Job & 100 _I
Drefine | Paort Yigwer |

Exizting | |
Ground _ Existing Ground Existing Ground Yertical
Draw Pattern . . .
Crozz Sections Prafile Aligrirent
Coordinate |
Geametry | |
Calculate Superelewation Fropogzed an
_ Superelevabon | Shapez | CrozsSectionz [ Modelz
Horizontal
Alignment
Plan View J — Earthwark Erngizztztmn
Dezign _
Plan Yigw T abular
[uantities Summaries | |

Plan % Profile Limitz of Reports & =5
Sheets Canstruction Huantities
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3.6.1 General Description

The top of the dialog displays the Working Directory, Working Alignment (if defined), User
and GEOPAK Job Number. In addition, a toggle for Working Alignment Influence Runs is
also supported. The bottom portion of the dialog box displays the various processes supported
during the design process. The small square in the upper right corner (to the right of the Job
Number) will condense the dialog as depicted in the graphic below.

BIC1E

File Remember Options

YWhorking Directory:  tAbr-proja_geopakdahjpp01 00hdata
v ‘working slignment Influence Buns

YWhorking Alignment MaDOT

Uzer usernc Job f: 100 _
Drefine | Paort Yigwer |

3.6.2 Road Project Dialog Menu Bar
The three pull down menu bar options are: File,

Remember, and Options. When the File [Fle Remember Options
option is selected, the choices are Close and : Close g Directory:  Ehbr-projva_geopak'dS4iSp0100hdata
Exit. ?'@ alignment Influence Buns

——mroreng Alignment kMaDOT

If the Close option is selected, the user is
returned to the Project Manager dialog. If Exit is selected, the user is exited from Project
Manager.

When the Remember option is selected, the

user can instruct the software to remember the File | Remember  Options

Project or the User in subsequent sessions. For W Project | bMbrprojha_geopakhdSySp01004data
example, if all both toggles are activated, and W W User  pntInfluence Runs

the Project Manager is completely closed, the Warking Alignment  MoDOT

invocation of the Project Manager immediately
invokes the Road Project dialog (flow chart) and utilizes the project name, username, etc., which
were active when the Remember toggles were selected. If only the Project toggle is activated,
the user is returned to the Project Users dialog in subsequent sessions. If only the User toggle is
activated, the user is returned to the Project Manager dialog in later sessions, but will skip the
Project Users dialog. This option is particularly useful when the user is working on more than
one project but always enters Road using a single user id.

The Options menu allows the user to toggle on

the Auto Sink option. When toggled on, this File Remember | Options

option sinks (move behind the open drawing Wworking Directt Auta Sink |geupakad5ai5pn1nmdata
views) the Road Project Manager dialog whena ¥ ‘warking Alignment Influence Funs

tool is chosen from the Project Manager. When ‘working Alignment  MoDOT

a tool is closed, the Road Project Manager
dialog becomes the active dialog.
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3.6.3 Working Alignment

The concept of a working alignment enables the designer to organize a project and to access
project information without continually typing the required information. On a simple project,
only one working alignment may be needed. However, on a more complicated project, an
unlimited number of working alignments may be defined. The designer can easily change from
one working alignment to another by highlighting the desired alignment listed in the Select
dialog. Three tools relating to working alignments are located at the top of the Road Project
dialog:

e Select Button
e Define Button
e Working Alignment Influence Runs (toggle on left side of dialog)

il x4

File Remember Options
Working Directony: — thbr-projha_geopak\d5hbp0100hdata

¥ ‘wiorking &lignment Influence Funs
YWorking Alignment MoDOT

Uzer userc Job #: 100 _
Drefine | Paort Yigwer |

3.6.4 Select Option

When the Select button is pressed, the Select Working Alignment dialog appears as depicted to
the right. If no working alignments have been defined, MoDOT appears in the Run List box. If
working alignments have been defined, they are listed with the last run time. The description of
the working alignment can be seen in the bottom of the dialog when each Name is highlighted.
To select a previously defined working alignment, highlight the run from the list then press the
OK button at the bottom of the dialog. Double clicking on the Name also selects a previous
working alignment for subsequent processing. Pressing the Cancel button closes the Select
Working Alignment dialog without any

working alignment change. Several file

option are supported as depicted in the =

exploded view below. These include
New, Copy, Rename, and Delete.

D ezcription

PoDOT default mn for Select Working Alignment. Geopak
2004, Lazt Revized on 04/14/2004.

Cancel |
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e Run > New - allows the user to
create a new working alignment.
(Do not use this option as it will
not copy the default MoDOT
settings for the working alignment.
Instead, use Run>>Copy>>Run to
copy the MoDOT run.)

e File > Copy - allows the user to
copy an existing Project, User or
Run.

e File > Rename — allows the user to
change the name of the existing
working alignment.

e File > Delete — allows the user to

delete an existing working
alignment.

3.6.5 Define Option

Select Working Alignment
| Bun
Mew

Lo Time

2003 133421

Modify. ..

Delete

Dezcription

taDOT default run for Select Working Alignment, Geopak
2004, Last Revised on 04./14/2004,

Cancel I

i B i Working Alignment Definition: MoDOT =10 ]
Once a Worklr_\g Allgnme_nt IS 2 it e |
selected, pressing the Define button Bisi o e
invokes the dialog depicted to the slepes B Stdion
right. The information that can be olooson. L
associated with a working alignment is Esisting Ground
listed in the left portion of the dialog o e e
box. As each option is chosen, the
right side of the dialog box changes to o] )
reflect the information needed as can
be seen in the dialog box to the right
after Profile View was selected.

# Working Alignment Definition: MoDOT =10 ]

All information entered in these fields o o e [
can be used in subsequent processes e EvistingProfle: [ _Select |
run from Project Manager. In the e Vi Propased Profes [ _Select |
beginning of a project, much of this ey Saca i Begin Station:
information is not known but, as the e End Station:
user goes through the design process, it o
can be added to the working alignment
definitions. o Caneel |
6/28/05 Missouri Department of Transportation 3-9
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For example, as soon as the chain

R gWurking Alignment Definition: Route50 '8 =10l
has been stored in (_JOGO, t_he _ o e
user can enter that information in e o B
the Plan View fields as depicted Shapes o NS
to the right. For a more complete | “Losuin B
explanation Of eaCh Option Eroéiiinianc;ig:o\ﬂi;v End Station:  490+84 82
shown, please see the on line Propased Finish Grade
GEOPAK Help by going to the o

MicroStation menu path:
Applications > GEOPAK Road 3 Cancel |
> Help.

3.6.6 Port Viewer

The Port Viewer is a tool that enables the user to view all three major aspects of a road design
simultaneously even though they are located in different files. The three views include:

e Plan

e Profile

e Cross Section

As a prerequisite to invoking the Port Viewer, a working alignment must be defined with the
following information.

e Alignment Specification

e Plan View Design File and Chain

e Profile Information

e Cross Section File

e Digital Terrain Models

The Port Viewer is covered in more detail in Chapter 16 of the manual. The tool is invoked by
clicking on the accented button in the following figure. A error message is generated if all of the
prerequisite information is not defined prior to activating the tool.

i

File Remember Options
YWhorking Directory: — t\br-projia_geopakd55p01 004data

V¥ ‘working Alignment Influence Funs
Working Alignment  kMoDOT

Uzer usernc Job f: 100 _
Select | Define |
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3.7 Project Manager Process

The primary Road Project dialog is depicted below. The advantage of utilizing the Road
Project dialog rather than selecting functions directly from the Road menu is that pertinent
information stored within the Project Manager is automatically displayed within the invoked
dialog. Therefore, job numbers, chain names, stationing, file names, and data associated with the
project do not have to be typed in each time a dialog is utilized. However, the user can change
information in the fields.

i x4

File Remember Options

Working Directony: — thbr-projha_geopak\d5hbp0100hdata
W wiorking &lignment Influence Funs

YWorking Alignment MoDOT

Uzer userc Job #: 100 _
Define | Part Yiewer |

Exizting | |
Ground _ Existing Ground Eristing Ground Wertical
Cirawe Pattern . . '
Crozs Sectiohz Prafile Alignment
Coordinate |
Geometry | |
Calculate Superelevation Propozed a0
_ Superelevation | Shapes | Crogz Sections | kodels
Haorizontal
Aligrirment
Plan Yiew J —— Eathwark Eru:u;shﬁ etctu:un
Design [ L eefs
Plat igw Tabular
Huantities Summaries | |

Plan & Prafile Lirnitz of Repaorts & =5
Sheetz Congtruction [Huantities

Many of the Project Manager processes function identically to their corresponding dialog’s
invocation from the Road menu. However, some of the procedures invoke the Select Run dialog
prior to invoking the actual dialog. The Select Run dialog allows the user to set up different
options to use in alternative design choices.

Each of the Road Project dialog processes is covered individually in the remaining chapters.

3.7.1 Select Run Option

When certain procedures are selected from the Project Manager dialog, the Select Run dialog
is invoked. The Select Run dialog allows the user to save the settings for each procedure in a
Run that can then be recalled whenever the user needs to execute that same procedure. With the
individual runs, a user can keep a history of the project, and can access the various procedures
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with the settings that were previously

used. This way a user can repeat various SelectRun
procedures with the same settings Run

previously used. Mame Time

When the Select Run dialog is invoked,
MoDOT appears in the Run List box.
(Some Select Run boxes will display
default run names such as English,
Metric, 1100, 120, etc.) If Runs have
been defined, they are listed with the last
run time. The description of the Runs Description

can be seen in the bottom of the dialog gﬂﬂug?gagfgggi;zg f;;ﬁfgggggg Cross Sections; Geopak
when each Name is highlighted. To

select a previously defined Run,
highlight the run from the list, and then

press the OK button at the bottom of the ﬂl
dialog. Double clicking on the Name
also selects a previous Run for subsequent processing. Pressing the Cancel button closes the
Select Run dialog without any run settings change. Several file option are supported as depicted
in the exploded view below. These include New, Copy, Rename, and Delete.

e File > New — allows the user to m

create a new run. (Do not use this
option as it will not copy the e :

default MoDOT settings for the _—
procedure selected. Instead, use project FlPNER LA ERE
Run>>Copy>>Run to copy the
MoDOT run.)

e File > Copy - allows the user to
copy an existing Project, User or
Run. Description

boDOT default_run for Propozed Crozs Sechions; Geopak
e File> M0d|fy —allows the user to 2004; Last Revized 04414,/2004

change the name of the existing
Run or its description.

Cancel |

e File > Delete — allows the user to
delete an existing Run.
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Exercise 3-1

This is an individual exercise to practice setting up the directory structure and files for a new
GEOPAK job.

1. Open any MicroStation file.

2. Create the following job with the Start Job dialog (MicroStation menu path:
MoDOT > Start GEOPAK Job/Add User).

Use the settings shown in the following dialog.

i
Job Murber |j3p0497 Browse.. |

v Append Job Mumber

Path: | tsbr-profd_GeopakAD 34 Browsze. . |
[ Add Uszerids ta Existing Job Uitz _Imperial vI

ISERIDS ‘“I Sheets: -
uzerd Title
Typical Sect
Lzerb 2B
Plan
Lzerd Prafile
Lzerd J RO
| Utility |

Ok | CAMCEL |

3. Review the directory structure and the files created in the directory.
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4. Use the Project Manager dialog to review the following project:

Go to the directory t:\br-proj\A_Geopak\D3\j3p0497\project\

i

Projects  Directory  Admin
T:Mbr-projsé_GeopaksD3yap0437 . project’

Filter: I".pri Type Project I

Frojects: Directonies: -
[2p0497. o []
[projdbs]

(]
(C]
(D]

[E:] =

Job Mumber: 497 IInit Syztem: Englizh

Dezcription:

k. | Cancel | E’Pruiect Manager
_IM Directory  Admin

Mew, .,

Choose Projects > Edit... as shown to the right:
Compare the information in the Project Info Edit dialog to that shown below.
Project name: j3p0497
Working Directory: t:\br-proj\A_Geopak\D3\j3p0497\data
Job Number: 497
—[Elx]

Project Mame:  j3p0497. pri

Working Directon: | ové_GeopakhD 34 3p0457 datal, Select... |

Job Mumber: |4E|? Select | E— |

Project Description:

ok | Cancel |

Set up the Preferences as shown below:
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oI ]
Unit System: _English ""I Elutput.-’?'-.ccuran:y
Diztance: 991234 Vl
Coordinates: =Y ‘"’I
Station: 9+39(3).12 - |
Direction: _Bearing "I
Angle Secondz 979912 -|
Station: 12+34 - |
YWiorking Dlirectons: | t:br-projht,_GeopakhD3h3p0497data, gl

Feature Preferences...

COGO Preferences. ..

[ Show thiz dialog at GEOPAK startup

:. ............. ”I;Im K .................. I:anl:el |

Click OK to accept the changes.

5. Add User2 and User3 as users to the project.

=10
— | B) Continue
Job Mumber |j3p0437 %Z— ) by using
¥ &ppend.ob Humber this
A) Startby Path: [Evbrprops,_GeopakiDa: Browse.. | Browse
_ N button to
g\)gg“ng on ¥ Add Uszernids to Existing Job Uitz [mperial vI choose
Userids to LSRRI [Ehestss PP = fne Job
Existing users e numper
Job Typical Sect and Path.
ob. viz
Flan
Q) aegeEcé :rg)es o D) Click OK
to finish
to be added. the
process.

5/10/05 Missouri Department of Transportation 3-1-3







GEOPAK Road for Bridge
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Exercise 3-2 This is an individual exercise to practice setting up a new working alignment.

1. Open the Microstation file t:\br-proj\a_geopak\d2\j2p0300\data\topo_j2p0300.dgn.

2. Open the project t:\br-proj\a_geopak\d2\j2p0300\project\j2p0300.prj.

E Project Manager

Projects  Directory  Admin

=101 x|

T:5br-projd_GeopakiD 24 2P0300%projec

Filker: I *

Projects:

[2p0300. pri

Job Number: 300

Dezcription:

Type  Project I
Directaries: -
[]

[projdbz]

(4]

(]

(D]

[E:] =

Idrit Sypstem: Englizh

Sample Clazz Project

Eancell

3. Select userc as the Project User.

Project Users: j2p0300.pr]

Users

Project Uzers:

Drezcription:

Izer Info
Full M arme:
Clazz Uzer

OF Code:
U

Idzer Id far Clazzroom

[me

Cancel |
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4. Click on Select button at the top of the Road Project dialog as depicted below.

i
File Remember Options
Wworking Directory:  EMbr-projié_GeopakA\D242P0E00Ndata
W working &lignment Influence Funs

Wwiorking Alignment  MaDOT

zer userc Job #: 300 _
Define | Part Wiewer |

Exizting | |
Ground  Existing Ground E isting Ground Yertical
Draw Pattern . ] )
Crogz Sections Fraofile Alignment
Coordinate |
Geomety | |
Calculate Superelevation Proposed 3D
__ Superelevation | Shapes | CroszSections [ Models
Harizontal
Alignment |
Plan ‘iew J —  Eatthwork [ Em;ila etctll:un
Design [ eets

Plan “igw T abuilar
[uantities Summaries | |
Plan & Prafile Limits of Reports & =5
Sheets Construction Huantities

In the Select Working Alignment dialog that appears, select the menu option:
Run > Copy... > Run.

Select Working Alignment

| Bun

Bew. .. Timne

Project /241938 10:21:30

Lser

Dezcnption

MalOT default run for Select Working Alignment Geopak
2001 Last Revised 10/26/2001

Cancel |
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This will display the Select Run to
Copy From dialog shown to the right.
Select the default MoDOT run and
click OK.

Enter J2P0300 in the new Run
Name field as depicted in the figure
to the right and click OK to create
the new run.

Select Run To Copy From

Dezcription

FaDOT default run fior Select Working Alignment Geopak
20071; Lazt Revized 104262001

Cancel |

Dezcription

Cancel |

Select the J2P0300 working alignment
as shown below and enter the alignment
by clicking OK.

Select Working Alignment
Bun

12 1= -NE- 25

MoDOT 07/24/1995 1

Dezcription

Cancel |
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5. Enter the working alignment definition by clicking on the Define button to the right of the
Select button in the Road Project dialog as shown below.

{5
File Remember Options
Whorking Directory:  tAbr-profd_GeopakiD2h2P03004data
¥ ‘working &lignment Influence Funs

Select
wiorking Alignment J2P0300 ﬂl

Uzer usernc Job f: 300 _

Paort Yigwer |

Exizting | |
Ground _ Existing Ground Esisting Graund WYertical
Diraw Pattern . - .
Crozz Sections Profile Aligriment
Coordinate |
Geometry | |
Calculate Supereleration Fropozed a0
_ Superelevation | Shapes | CrossSectionz [ Models
Harizontal
Alignment
Flan “iew J ——  Earthwark Eru:u;shﬁ etctu:un
Design [ L eets
Plan Yigw Tabular
Lluantities Summaries | |

Plan & Prafile Lirnits af Reparts & =5
Sheets Canstruction [uantities

6. Set up the default DGN files for the J2P0300 project as shown below:

In the Plan View section, change the Design File to plan_j2p0300.dgn.

7' Working Alignment Definition: 12P0300 o ] [

Plar Yigw Drezign File: |p|an_J2F'I]3EIEI.|:Ign File: |

Pattern |
: Select
Shapes Chain: | _l

Profile View Beqin Statiar:
Location
Crozz Section Wiew End Station;

Esisting Ground
Fropozed Finish Grade
DT

M Cancel |
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In the Pattern section, change the Design File to pattern_shape_j2p0300.dgn.

7 working Alignment Definition: 12P0300 o ]
Plar Yigw By Design File I
Har. Scale |'I.EI Wer. Scale |1.EI
Frofile iew Dezign File: |pattern_$hape_J2F'l File: |
Location
Cross Section View W  LvMames: |Geopak-Pattem® EI
Existing Ground ;
Fropozed Finish Grade M Ly Numbers I b1 EI
DTM 3 Colars: [0 al _ Mateh |
]

IF St_lr"ES: ID _I D|3p|a_|r| |
¥ Weights: |1

]9 | Cancel | ™2 Types: [ 3-4
Placement; =

Reset |

Lo [}

In the Shapes section, change the Design File to pattern_shape j2p0300.dgn.

E'ﬂurking Alignment Definition: J2P0300 o [ S
Flan Wigw By Search Criteria |
Pater Design File: [m_shape_J2ruann. _File |
Profile “iew ¥ LvMames |Geopak-Shapes® EI
Location
Cross Section View ¥ Lv Mumbers: |53 EI
Exizting Ground
Proposed Finish Grade Vv Colors: [ 1.6 EI
Match |
DT v Shles: [0 EI =
Dizpl
W weights: |2 EI ﬂl
Reset
aK. | Cancel | v Types: |14 EI —l
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Ex. 3-2 Working Alignment Setup GEOPAK Road for Bridge

In the Profile View section, change the Design File to profile_j2p0300.dgn.

7 working Alignment Definition: 12P0300 o ]
Plan WYisr Design File: | profile_J2P0300. dar File |
Fattermn

isti e Select
Shapes Existing Profile: | |
[BETEHED Proposed Profile: | Select |
Location

Crozz Section Wiew Begin Statiorn;
Esisting Ground
Fropozed Finish Grade

DT

End Station;

M Cancel |

Save the changes to the working alignment definition by clicking OK. This default
alignment for the project will be modified and used as the basis for other parts of the project
in later exercises.
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Chapter 4 Digital Terrain Modeling

4.1 Objectives

e Understand Digital Terrain Models (DTM’s)
e Learn how to analyze a digital terrain model

4.2 Definitions

A Digital Terrain Model (DTM) represents the topography of a project in the form of a
triangulation network. The DTM can be drawn in a three-dimensional file, and rotated to see the
existing surface of the project area.

Digital Terrain Models can be generated from various sources including MicroStation Elements,
survey data, photogrammetry data, GEOPAK cross-sections, and geometry data.

Triangulation is a mathematical process applied to stored elevation points and stored elevations
along DTM break lines to create surfaces. The result of triangulations is the creation of a .tin file
from which original ground profiles and original ground cross sections can be generated.

Digital Terrain Models (DTM) are made up of a network of triangles. A triangle is used
because three points define a particular plane in space. This triangle then represents a slope on
the existing ground passing through these three points.

The DTM is made up of several types of elements including points, breaklines, boundary, voids,
and islands.

4.2.1 Points

Points represent a particular location with an X, Y, and Z coordinate. Each of these points will
represent a vertex on a triangle in the digital terrain model. Below is an example of a digital
terrain model made from a set of points.

100. 34 108.45

90.48
97.34

103.45 107.29
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Chapter 4 Digital Terrain Modeling

If a section is cut through this digital terrain model at the location A-A, where the elevation of
the triangle leg as linearly interpolated between the triangle vertices is plotted along the distance
of the section, the section would look as shown in the picture below.

4.2.2 Break Lines

Break lines represent a line along a change in slope. Examples of breaklines may include the
edge of shoulder, the toe of a slope, or the flow line of a ditch. A triangle cannot cross a
breakline. If a triangle crosses a breakline, it is split into multiple triangles so that no triangle leg
will cross the break line, and the triangles adjacent to the breakline will have a leg that lays on
the breakline.

Adding a breakline to the same set of points used above will produce the digital terrain model as
shown below.

100. 34 108.45

90.48 97.34

103.45 107.29

Cutting a section at the same location will produce very different results as shown in the section
below.
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Chapter 4 Digital Terrain Modeling

4.2.3 Boundary

A boundary is the maximum external limits a digital terrain model can extend. No triangles will
be created outside of this boundary.

4.2.4 \oids

A void is an area where no contours can pass through. Examples of voids include ponds, lakes,
buildings, concrete pads, etc.

' A‘A
“
— s N e
N ‘ A

VOID AREAS '
N ! e / NP

4.2.5 Islands

An island represents an area inside a void that contains contours.

LN AN

AN AR ~ ROV IR
S AT ANIRN R s
Y x =

RN QY v RPN
4»\’5‘, N LR ISLAND

:}ﬁ%@ Y "‘\ ‘ <X S
pUE SSEID
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Chapter 4 Digital Terrain Modeling

4.3 Accessing
Selecting the Existing Ground push-button from Project Manager or ' gyicing |
Grourd

the DTM Tools icon, and selecting a run will bring up the tool palette Tg qfs
shown to the right. All of the DTM tools can be accessed from the pa |
tool palette or from the DTM menu that can be accessed from the first ;‘-** ZQ*
icon in the tool palette. dal Tt
A |
S DM =101 x| -
; : : e i e
Settings Extract  Build Edit Drape Load Reporks  Analysis  Lilities 2=y e

4.4 Settings

Two user-defined stroking values need to be defined before graphics can be extracted to create a
DTM. Stroking is the process of automatically adding shots to the DTM Input file by
interpolating new shots from the linear and curved sections of the data. If the source topography
data is mapped in a 3D-design file, stroking may be applied. Stroking is not available if the
topography data resides in a 2D-design file.

£ DTM Stioking Dptions x]| Curve Stroke Tolerance The maximum  distance

% Curve Stioke Tolerance [0.10000 | :J:tt\;]v:? Ttl?/(le arc and the chord used to approximate the arc

¥ Mirirnurn Linear Distance: | 25.0000

Minimum Linear Distance If a linear segment is greater than the Minimum Linear Distance,
points are interpolated and added to the segment such that the distance between the points is not
greater than the Minimum Linear Distance.

4.5 Extract Graphics

The Extract Parameters tool translates MicroStation elements into DTM - g
input data. The dialog box shown below can be accessed from the GEOPAK
DTM pull down by single clicking Extract >> Extract Graphics or from
Extract Graphics icon in the DTM toolbox.

the

DEM
Set Format

File Name  specifies the name of the file to be created for storing the input data. If file
already exists, it may be found using the Files button.

File Type specifies the format of the new file. Either format will produce the same results.
The difference between the two is ASCII files can be viewed and edited with a
text editor while Binary files process faster. For ASCII files, the number of
decimal places can be chosen.

File Open indicates if you are creating a new file or appending data to an existing file.

4-4 Missouri Department of Transportation 4/25/05



Chapter 4 Digital Terrain Modeling

Feature Type determines the type of feature to 3
P extract from a des)i/gn file. =131 x]
File Mame: [HEREE Q
Spots — random survey points. Can be File type: _Binary h
vertices of a line or line string. File oper: _Create v
Feature: Spots -
Breaks — designate linear features such Mode: Estraction |
as edges of pavements, ditch [ Search Citeria
bottoms, ridges, etc. [ Lytames: | =
[ Ly Humbers: | (&
Boundary — the external boundary of | | Colors: | &
the digital terrain model. ] | Styles: | d
r Wleiahts: | |
Contours - for use in extracting u Topes: | i
digitized or otherwise imported Celltfame: [ g 7|
contours. :
kd atch | Digplay | Reszet |
Void — closed shapes representing an [ Esfract
area with no contours.  (i.e. Wiew 1 | Apply |
ponds, headwalls, concrete pads,
etc.)

Islands — an area within a void that contains contours.

Graphic Triangles — for use in extracting triangles from a TIN model that has
been otherwise created or imported.

Drape Void — same as void, except uses the elevation from the triangulated
model.

Break Void — same as void except edges are inserted as breaklines instead of
drapelines.

Mode the extraction mode calculates XYZ data directly from the coordinate values of
3D MicroStation elements. The interpolation mode produces XYZ data by
interpolating between spot elevations along linear MicroStation elements. This
mode works in both 2D and 3D files.

Select Criteria provides ways to specify the features to be extracted. When an “X” is placed in
the box next to Levels, the Select box is activated. You may then click the Select
button to indicate only those levels you want GEOPAK to search for when
extracting data. If the Levels box is not turned on, GEOPAK will search all
levels. The same procedure is true for the other criteria selections. The three
buttons located at the bottom of the Select Criteria group box Match, Display,
and Reset will assist you in interactively defining the search criteria.
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Extract there are four options for data extraction. Complex Chain reads those elements
along adjoining MicroStation elements. Selection Set uses a MicroStation
Selection Set to define elements for extraction. Fence will extract all elements
within a fence boundary. View 1 etc. will extract all the elements displayed in the
selected view.

4.6 Build

Sl Edit Dva Included under the Build pull down and icons are options for creating,
' manipulating, and merging DTM models.

Lattice
Merge TIH=
Clip TIM

Pad

Delta Surface

T[T col d e =

4.6.1 Build Triangles

Build > Triangles processes the information stored in a DTM input file (.dat) to create a
triangulated model (.tin). The file extension represents a triangular irregular network.

Data File is the name of the DTM input file

where the extracted topological features are =10l x|
stored.

Data File: | 2
TIN File is the name of the file in which the TIN File: | &
triangulated model will be stored in binary .

format. L T P e
Sliver

In either of the above cases, you do not have to Sl
enter the file extension with the file name and ﬂl
you can always navigate to an existing file using
the magnifying glass button.

The Dissolve Option eliminates external triangles that are not representative of the surface. The
three options are:
None — no external triangles are dissolved.
Sliver — long, thin triangles are dissolved.
Side — external triangles whose external side is longer than a user specified length are
dissolved. (Recommended Option)
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4.6.2 Additional Build Options

Build > Lattice creates a grid (.lat) that can be draped over the triangulated data (.tin) to create a
three dimensional visual display of the topography.

Build > Merge allows two triangulated models to be merged together as long as the boundary of
one model overlaps the other. This process will create a third model (.tin) from the combination
of the two existing models.

Build > Clip creates a new model (.tin) from a clipped portion of an existing model. The area is
defined as internal or external to a user defined clip polygon.

Build > Pad defines a pad (such as a building slab) and integrates the pad into the existing
terrain with a variety of slope options.

Build > Delta Surface creates a new model based on the difference between two other models,

or a model and elevation surface. The Z value in the model that is created is equivalent to the
difference between the two specified models, or model and surface.

4.7 Reports

Al Analvsis | The options under the Reports pull down and icons include a way to check for
EEERN A duplicate points or crossing breaklines, and the ability to generate statistics

LCrossing Features | associated with a .tin file.
Triangle Statistics

Lattice Statistics
e JRIaT
TIN: | ORIGIMALTIN Q

Decimal Pantz: 0 ™ I

Duplicate Points — reports points with the same X and y 1.y 5tatistics

coordinates. Mumber of Data Points: 17720
Mumber OF Lines: h27ER
Crossing Features — reports intersecting breaklines or ~|Mumber Df Triangles: 35043
tours Mumber OF Breaks: 1263
con : Mumber OF Contours: ]
Mumber OF Voids: 1]
Triangle Statistics and Lattice Statistics - displays a |Number OF Islands: 0
summary indicating the total count of each element type |Mumber OF Holes: L
and minimum and maximum X, Y, Z ranges for the ’ H:g;";g:; H:l:gg:ﬁﬂ; Hﬂ;lgﬂ;
specified .tin or .lat file. : e i e
Z 77 782 104
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4.8 Utilities

= Options under the Utilities pull down and icons include a way to check the

validity of a triangulated file, converting triangulated files from previous
versions of GEOPAK, converting the DTM data file between ASCII and
binary format, converting the DTM from English to Metric, and exporting
a TIN to Trimble DTX model or Leica GSI model.

] Convert TIM
A5CIT ko Binary
Binary ko ASCII

Check Triangulation

Metric <->Enalish Utilities 2

Expork DTM RSCIT RSCII 5 #% 10

= pas ML x ML L
Impark Landx=mL s gl 10101 E*‘ a}( R
Expart Land&mL

Convert TIN — permits the conversion of a triangulated file from a previous version of
GEOPAK to a GEOPAK 98 format.

ASCII to Binary and Binary to ASCII - permits conversion of the DTM input file (.dat)

Check Triangulation - starts an internal process that verifies the integrity of the triangulated
file. A message will appear indicating "Triangulation Valid".

Metric <-> English — converts a file from

' i Uni . English <-> Metric TIN Convert _ol x
English to Metric units, or from Metric to & Enalis B =100 ]

English or Imperial units. A custom scale Source TIM File: English ta Metric Q
factor can also be used. The DTM can T arget TIN File: Metric to English Q
also be translated or rotated. If translation .. R || bl

or rotation is desired without scaling, a  enuersionFactor; b Custom | 1.000000000

Custom scale of 1.0 can be used. This I'Translaticun

process will create a new DTM file. v % [0.000000000 |

Export DTM — uses a LAT or TIN to create _ Lattice LAT Ta Trimble DT
. . Export DTM : ; ]
files suitable for GPS controlled construc- & Triangle TIM Ta Trimble TTHM X

tion equipment. This tool supports both Export: ¥ Triangle TIN To Leica GSI
Trimble and Leica file format. Triangle TIN File: | ORIGINALTIN Q
| LandXML LandXML fil Leica GSI File: | Q,
mport Lan - uses a Lan ile
to create a DAT readable by the various _Process |
DTM tools.
i1
Export LandXML — uses a TIN file to create (or _
append to) a LandXML file, suitable for import TIH File: | 2
into external programs Project Name: |
Descriptiar: |
Land<ML File: | Q

Esport I
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4.9 Load

e Load is the process by which we can visualize the DTM data, the TIN
Lu-:u:l Beports . s !
model, the lattice model, and the contours. By clicking on Load >>
DTM Feature, or by clicking on the icon, the following dialog will
appear.

i

P Data | Eilz

“Display Pr__Lattce | Load File: TIN__ | [ORIGINAL TIN Q load |

— Dizplay Preferences

The user can choose to load Loadi B Estent ¥ Display Only ¥ Graphic Group

the DTM data (.dat), the TIN For Fence
file (.tin), or the lattice file el Loie e (R

: [=liln Geopak-DTH I
(.lat). Each of these files can T Hid — Y 32 0L e
be loaded for the model Contours : k : :
extents, within a fence, or Majar Lines  Geopak-Contours-major labels 5 2 3 v
within a window. Major Label Geopak-Contours-major label: 5 4 0 v

kinor Lines  Geopak-Contours-major lines 7 2 0 ;l

[V Dizplay Only [~ Graphic Group ]

Toggling on Display Only
will allow the user to view
the elements without writing
them to the MicroStation file. Conversely, toggling Display Only off will store the viewed
elements as MicroStation elements. If Display Only is on, updating the active screen will clear
the display of these elements. When Display Only is off, the elements can be placed as a
graphic group using the Graphic Group toggle.

The user can set what data to

) . Feature Level Color |Mfeight| Shole ~
VIsuallze,_ the symt_)ology, and th_e Geopak DTH ;
contour interval (if Contours is TIN Hull Gieopak-DTH 4 2 0_| o
turned on). Contours . . : : -

Major Lineg  Geopak-Contours-major labels & 2 3
Major Label Geopak-Contours-major labels & 4 0 v

The default MoDOT symbology to
visualize DTM items is stored in a
preference file. To load the file | L
into dialog box, go to File >>

Open and navigate to t:\gpk_std\DTM\ MoDOT.lIpf.

Minor Linez  Geopak-Contours-major lines 7 2 0 :l

iil Will turn on all items.
®  will turn off all items.
il Will turn on only the selected item.

il Will turn off only the selected item.
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4.10 Other Pull Down Menus

4.10.1 Edit
The Edit pull down provides the ability to edit the digital terrain model.

Dizpe_Lood - T <1

B~ |Ed wisE
] s N [

=

b

Duplicate Paintz
Crozzing Features
Filter Wertices

Join Linear Features
£ Range Clip

Triangles - Allows the user to add, delete, or modify triangle vertices, triangle legs, and
breaklines.

Duplicate Points — Reports and allows interactive editing of points in a survey data file with the
same X and Y coordinates.

Crossing Features — Reports and allows the correction of crossing breaklines.

Filter Vertices — Reduces the amount of vertices by deleting the vertices based on a user
specified distance.

Join Linear Features — Allows the user join two linear features into one feature.

Z Range Clip — Deletes information from the survey data file (.dat) based on given elevation
information.

4.10.2 Drape

GEOPAK provides three tools for draping MicroStation elements onto a triangulated model,
vertices, vectors and elements.

| Drape  Loac

Dra F
zll le %

Vertices
Vectors

¢
¢

Elements
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GEOPAK Road Chapter 4 Digital Terrain Modeling

4.10.3 Analysis

| Bnalysis  Uilities Analysis A

A G EYX U H L S

The Analysis tools allow the user to view the digital terrain model through
many different methods such as a profile, themes, and drainage.

Height
Prafile
Yolumes

Elevation Differences
Slope Area

Themes
o Height — Show the user the x, y, and z coordinates and the slope of a given

data point. The contour at that elevation, the triangle the point lies within,
and the direction of flow can be displayed.

Drainage Tools
Wisibility

Trace Slope Path
Camera

Profile — Will display the profile of the digital terrain model between two

Trench Wolumes .
points.

To set up the Profile tool preferences according to CADD Standards, the
user will need to load the file MoDOT.ols set up by CADD support, which g
is located under t:\gpk_std\DTM\. This file will set up the element ==
attributes in the selection and preferences tab. B

ofile I Preferences

& site Profile - ...\Gpk_Std\DTM'MoDOT.ols
File

‘38 mn I Frofile | Preferences |

Type | Featurs | Lewvel | Colar |*weight] Style | Estract

XKL o

TINFie | U — — — | i
Create Legend |

Lw: Profile-Existing ground line
Coi l

Lc: dash 3

W 2

# site Profile - ...\ Gpk_Std\DTM\MoDOT.ols

# site Profile - ...\ Gpk_Std\DTM\MoDOT.ols

File File

Selection | Prafile | Freferences |
—Scale———

Selection | Prafile | Freferences |
- Elevations

Minimum: |D.UUD
b &L |I] ooo

Resst Yertical |

i~ Stationing
Miniruim: |U.UDU
b awimumm: |D ooa

Resst Stations I

- Scale - Elevations

Minimum: |D.UUD
b &L |I] ooo

Resst Yertical |

i~ Stationing
Miniruim: |U.UDU
b awimumm: |D ooa

Resst Stations I

Horizontal: | 100.000

Wertical: |10.000

Horizontal: | 100.000

Wertical: |10.000

~ Horizontal Grid ~Wertical Grid ~ Horizontal Grid i~ Wertical Grid

¥ Maijor Interval I 10000
IV Minor Interval | 25,000

Maior Symbology, [—
inor Symbology: _

aer = m

¥ Major Intensal: I 10 B0

¥ Minor Interval: IZUD[I
Maior Symbology. [—
Minor Symbaology: _

Lw: Grid_Line-Secondar
Major Text: oz

Lo

|wit: 1

¥ Maijor Interval I 10000
¥ Minar Intsrval W

Maior Symbology, [—

¥ Minor Interval: [2000
Maior Symbology. [—

inor Symbology:

tajor Text

Lv: Grid_Line-Main jror Symbolagy: e

Hapr et m

¥ Major Intensal: I 10 B0
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Chapter 4 Digital Terrain Modeling GEOPAK Road

Volumes — Will calculate the volume between two TIN models, the volume between a TIN
model and a plane, or the cut and fill totals between two TIN models.

Elevation Differences — Will display the elevation difference, or the amount of cut and fill
between two TIN models, or a TIN model and a plane.

Slope Area — Displays the slope area of a TIN model, or a portion of a TIN model.

Themes — Displays the digital terrain model based on different user definable themes such as,
elevation ranges, slope percentage, slope degree, or aspect.

Drainage Tools — Allows a user to display and analyze drainage patterns with in a TIN model.
Tools include delineating watersheds, drawing flow arrows, determining upstream and
downstream traces, and finding high and low points.

Visibility — Displays lines of sight (which triangles can and cannot be seen), or what is visible
between two specified points.

Trace Slope Path —Traces a path along a TIN file, or if site modeler is active, a site model or
object.

Trench Volumes — Using pipes from a Drainage project and / or Water Sewer project, this tool
uses a TIN file (and optional offset) to compute trench and bedding volumes.

For more information on these items, see the GEOPAK Help Applications > GEOPAK Road >
Help.

Camera — Supports a wide variety of tools and options to view Digital Terrain models within a
MicroStation 3D file.

»| Once a 3D model has been created in Geopak,
o the DTM Camera Tools shown to the left can be
® & % | usedto create a drive or fly through of the
project.

Surface
TN NAERE:

% Before a fly through can be created, the camera and targets must be set using the Locate

- Camera and Target Tools. This is done by setting two data points, the location of the
camera and the target view. Once both the camera and targets are set, the next two tools in the
pallet can be used to adjust them individually.

,E\ Locate Camera Tool

/3\ Locate Target Tool
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—3y
The Fly Path Tool A% allows the user to start the fly through once all the Surface Camera

?
Settings “** are defined.
The Surface Camera Settings dialog is shown below.

Control View and Camera Views should be set to MicroStation view 1 and view 2 respectively.
The Control View is typically a top view, which is used to define the camera and target locations

_lEix

Contral Wiew: 1 ""I CameraView: 2 | £ iy s FrF'm VLY
£ by Elewvation

» £ by Digt From Elements

Set Camerad] Z by Dist From TIM > §o.ooa

Sel Taiget LZ by Dist From Elements 71 10.000 The user can set the camera and target elevation

TIM File: | Q based on a distance from TIN elevation, by a
fixed elevation or by a distance from the
¥ Inherit Z when navigating elements. This distance above the elements

determines the perspective of the model.

[T Orient Contral views and Camera Center

The Inherit Z when navigating and the Orient

Front Clip Digtance from Camera: IEI.'IEIEI Control view and Camera Center can be
Back Clip Distance from Camera: [ 5000.000 toggled on/off as preferred by the user.
Define Flight P by Two Points | The Inherit Z when navigating can be
turned on/off from the icon on the DTM  2ig
Increment; by Mumber of Frames "“15 Camera Tools
Camera and Target bath fly ] Vl

The Front Clip Distance from Camera sets the
distance (in working units) from the camera to
Skewi to Target: | 0L000 the front clipping plane. If this is set to zero, the
front clipping plane is set at the camera origin.
The Back Clip Distance from Camera controls the
distance (in working units) from the camera to the back

/ by Chain clipping plane.

Diigt ta Target: | 15.000

¥ by Mumber of Frames
by Digtance

by Element

¥ Camera and Target both fly The rest of the settings in the dialog are used for the fly path,
Fived Target which can be defined by two data points, a graphic element or a
Fized Camera chain.
Hold current Camera/T arget deltas

The increment determines the distance between each step of the flight along the flight path.

The last options shown to the left determine whether the camera and target are stationary or
moving during the flight.
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The Skew to Target toggle can be turned on or off.

The last four icons on the tool bar are used for E a x| o
;‘3«0\ PN 13\ A | Z=

camera navigation. The icons are listed below. A

i

" Navigate camera
® Zoom Camera Out
=),

Zoom Camera In

ol
" Display More Camera Settings
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GEOPAK Road for Bridge Ex. 4-1 Digital Terrain Modeling

Exercise 4-1

This is a group exercise to present several GEOPAK Digital Terrain Modeling (DTM) tools.

1. Open the Microstation file t:\br-proj\a_geopak\d2\j2p0300\data\topo_j2p0300.dgn.

2. Open the project j2p0300.prj. Enter the project as user userc.

3. Make sure that the Working Alignment is J2P0300.

4. Select Existing Ground from the upper left corner of the Road Project dialog flow chart.

E sisting
raund

Copy the MoDOT run to J2P0300, and open the J2P0300 run. This is the same Run >
Copy... > Run process used in creating a new working alignment. GEOPAK uses runs to
keep track of specific dialog and tool settings. A run allows the user to repeat a task without
having to reenter all of the needed information.

ACLET
______

30

Diezcription — | Thisicon
opens the
menu bar.

D1 |
Cancel |

T—Elw

re T
The DTM tools for the following steps may be accessed from either the E;“-*' zﬁ'
toolbox shown to the right or the DTM Menu bar depicted below. s ThL
=101 s
. ; : . - g rhan
Settings  Extrack EBuild Edit Drape Load Reports  Analysis  Lkilibes 2=y iy
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Ex. 4-1 Digital Terrain Modeling GEOPAK Road for Bridge
5. Use the Build Merge TINs tool (DTM menu path Build > Merge TINs or the ~ BEi0 =
raised icon shown to the right) to merge the 20201dm.tin with the 20302dm.tin. Tﬂ oo
To do this, set 20201dm.tin as the Old Tin and 20302dm.tin as the Mrg Tin. 5:\'.{ : ;
You can either type in the TIN names or use the Files button to select the TINSs. Eﬂﬁ, 21l
r L=
Set the New Tin to J2P0300.TIN. This needs to be typed since this file needs to B"IE‘H. ?ﬂ:.
be created. This Files button is used only if the already exists. £ e
Click on Process to initiate the merge tin process.
a4
Old TIN: [202010M.TIN Q
brg TIN: [203020M.TIN Q
MNew TIN: [J2P0300.TIM Q
6. Check the Triangle Statistics (DTM menu path Reports > Triangle Statistics D] A
TINs or the raised icon shown to the right) of the tin file j2p0300.tin. Use the Tﬂ Tl
Files button shown below to select the TIN or type its name into the field. Select M”
the Process button to calculate and report the TIN statistics. Xy T&,
=i} 2
i TL1
=01 o
TIN: [JZPO300.TIN Q T LS
Decimal Pointz: 0 vI ﬂf:‘: /E‘-/_:
— TIM Statiztics
Mumber of Data Points: 5244
Mumber OF Lines: 15507
Mumber OFf Triangles: 10264
Mumber OF Breaks: 554
Humber OF Contours: ]
Mumber OF Voids: 1]
Mumber OF lglands: 1]
Mumber OF Holez: 1]
Minimum Maximum Range
X 4E57E 49805 2230
Y 892849 91719 2371
z 771 a39 63

It is a good idea to check the statistics for any new DTM to make sure that its information
matches the known project data. The minimum X and Y values can be used to set the custom

coordinates for a MicroStation file created to display the DTM.

4-1-2 Missouri Department of Transportation
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7. Open the Load DTM Features dialog (DTM menu path Load > DTM Feature i =

or the raised icon shown to the figure to the right). Tg il
. : e
To load the MoDOT preferences, select File > Open in the Load DTM Features = 2 Tﬁ»
dialog and select the file: MoDOT.Ipf in the working directory, as shown below. Eﬂﬁ i1l
LI P
. wr | E
1Tk ) 49
g s 2o
Q Load
Save —l
SEVE KB ¥ Graphic Group |
Files: Directories:
[MaDOT.Ipf . Ad_GeopakiD 24 2P0300Ndatal
baDOT Ipk BT
(= br-praj
[=r & Geopak
D2
[ J2P0300
= data

Set the Load File to TIN and the file to J2P0300.TIN. Load the Tin Hull as a Graphic
Group, by setting up the dialog as shown below. (See the manual for instructions on how to
use the “light bulb” icons to toggle an items Display on and off.)

Eluad DTM Features - ...\ Gpk_Std'\DTM M - |EI|5|
Eile
Load File:  TIM "l | J2P0300.TIN Q Load |

— Digplay Preferences

Load:  Estent "I [ Display Only ¥ Graphic Group

Feature | Level | Color |"eight| Style | Display
Triangles Geopak-DTH 4 2 1] FF v
TIMN Hull Phaoto-Boundar... I I o
Contours - - - - OFF

kajor Lines pak-Contau,.. 5 2 3 OFF ¥

bl ajor Label 1ak-Contou... 5 4 1] OFF v

Mimaor Lines pak-Contou... 7 p 0 OFF =]

_—

Fit the MicroStation view so you can see the boundary of the TIN model.
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GEOPAK Road for Bridge

8. Turn off the Tin Hull and turn on the Contours, Major and Minor Lines, and Major
Label items.
With the Contours line highlighted, set the following parameters:
Minor Interval: 2.000
Major Interval: 10.000
7' Load DTM Features - ..., Gpk_Std',DTM}, N [l
File
Load File:  TIM vI |J2P0300.TIM Q Load |
— Dizplay Preferences
Load: Extent vI [ Display Only ¥ Graphic Group
Feature | Level | Color |'"weight| Style | Display =
Triangles Geopak-DTH 4 2 1] OFF L
TIM Hull Photo-Boundar. . 7 1] 1] FF o
b ajor Lines  pak-Contou... 5 2 3 (e v
Major Label 1ak-Contau. 5 4 0 N v
bdinor Lines  pak-Contow... 7 2 1] M :l
binor Interal: IE.EIEIEI b ajor Intereal: |1EI.EIEII:I
Smoath;  Three Paoint vIFhagistr.Eutiu:un: 0.000 kirirnLim Area: IEI.EII:IEI
Fange ™ | Minirum 2 | 0.000 b &irnurn 2 IEIEIEI.EIEIEI Read |
Switch to the Major Label line. Set the text size to 12 by double-clicking on the preview
window outlined below. Set the Distance Between labels to 1000. Load the contours as a
Graphic Group.
7 Load DTM Features - ...\ Gpk_Std',DTM}, =
File
Load File:  TIM "l |J2P0300.TIN aQ, Lo
- Display Preferences
Load:  Eutent "’I [ Display Orly W Graphic Group —Syml:u:ulng_l,l
Feature | Level | Color [“wWeight| Style | Display = ‘ : [ :
Triangles Geopak-DTH 4 2 0 OFF Colar: |D 2 =l
TINHul  PhotoBoundar. 7 O 0  OFF Weight: |=—— 4 —
Contours - - - (] et Fref
t ajor Lines  pak-Contol.. ) 2 3 aM Sl PIRIETEnCes
b ajor Label aak-Contou... 5 : I Th: [12.000
Minor Lines pak-Contou... v 2 0 OFF ll 2 il a
r Ft: |E" AMoD0T Eng.
] I
Digtance Between Labels: | 1000.000 seima _I
Corc |
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9. Close Load DTM Features and save changes to the MicroStation drawing.

10. Turn on Level 22. It contains a line indicating the location of an upstream valley section.

Open the Site Profile tool. It can be opened by going to DTM pull down menu item
Analysis > Profile or clicking on the second icon in the Analysis tool box, which is depicted
below and is the tool box in the lower left hand corner of the DTM tools pallet.

nalysis 1
2 In|§ EO T 8 B A Do

The Site Profile dialog is shown below. Go to File > Open and select the file DOT.ols in the
working directory to load the settings in the Object List File.

=151
| Eile
u:ufile ] Preferences I

Save
Cave A, [EHUrE | Level | Color [‘weight| Style | Extract |

]
[
X

TINFile | QA o
Create Legend |

Open Object List File

Files: Directories:
[a} .ols .8 Geopal ata
Mal0T.al YW G kAD 24 2PO300Natah

MoDOT.ols @ T
[ br-proj
[ & Geopak
=Dz
= J2P0300
= data
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11. Under the Selection tab, add the J2P0300.TIN to the list by clicking on the icon & to the
right of the Tin File field and clicking on the Add List Item icon: &. Once the TIN has

been added to the list, the list area should look like the following:

7' Site Profile - ...\ Gpk_Std'DTM'MoDOT.ols - 0] x|

Type | Feature | Level | Color [wWeight! Style | Extract |
TIM J2P0300.TIM afile-Exizting a... 1 2 -28 On 1
X
TIM File [J2P0200.TIN e — — — | W
Create Legend |

12. Under the Profile tab, click on Select Element. Data point on the line locating the valley

section and accept. This will place the valley section in the dialog, as shown below.

7 Site Profile - ..., Gpk_5tdDTM'MoDOT.ols =10 x|
File

Selection | Profile l Preferences |

Flace Element I Flace Prafile Curve Straking: | 000

— Extracted Profile “iew

4-1-6 Missouri Department of Transportation
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13. Under the Preferences tab, modify the preferences for the grid to the settings shown below.
Because the OLS file was opened only the Minimum and Maximum Elevations need to be
set so that the vertical grid starts and stops at values rounded to the vertical scale of 1”’=10".

7 Site Profile - ..., Gpk_5tdDTM'MoDOT.ols =10 x|
File

Scale Elevations —————— - Stationing

Harizontal: | 100.000 ke irinnLam: I??EI.EIEIEI b inirmLim: IEI.I:IEIEI
YWerhical | 10.000 kA ainnarm: |E'I 0.000 b awirnuam: |2553.541

Reszet Yertical I Rezet Stationz I
— Harizontal Grid — Wertical Grid
W Maicr Interval [700.000 ¥ Maiar Intereal: [70.000
¥ Minor Interval: IEE.EIEIEI ¥ tinor Intereal: | 2 000

b ajor Symbology:

Major Symbology. [—
Minar Symbalogy: | —

==
—
m M ail:lr TEHt: m

14. Return to the Profile tab. The dialog should look similar to the one shown below.

Minar Syrmbalogy:

bl ajar Text:

7' Site Profile - ...\ Gpk_Std'DTM'MoDOT.ols - 0] x|
Eile

Select Element | Flace Elemnent I Place Prafile Curve Stoking: | o100
~ Entracted Prafile Yiew

Navigate to a blank area of the MicroStation drawing. Click on Place Profile in the Site
Profile dialog and place the profile in the MicroStation file.
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15. Close all DTM dialogs and save changes to the MicroStation drawing.

16. Return to the Road Project dialog by selecting the Project Manager Icon in the Road
toolbox. Click on the working alignment Define button. Go to the DTM section and set
both the Existing Ground Tin and Portview Tin to J2P0300.TIN as shown below.

7= Working Alignment Definition: 12P0200 o [
Plan Yiew Eristing Ground TIN: [J2P0300.TIN File |
Patterm : : |
| File
Shapes Parbview TIN: [J2P0300.TIN
Prafile iew Parbview Horizontal Scals: |1
Location
Crozs Section View Portview Vertical Scale: |1
E vizting Ground
Propozed Finizh Grade

DTH

M Cancel |

Click the OK button and Exit Project Manager.
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GEOPAK Road for Bridge Chapter 5 Coordinate Geometry

5.1 Objectives

e Learn to set up and access the coordinate geometry database.
e Become proficient in using Geopak Coordinate Geometry.

5.2 Definitions

Coordinate Geometry (COGO) is a method of using XYZ coordinates to store geometric
elements such as points, lines, curves, spirals, chains, parcels, and profiles. The Coordinate
Geometry dialog box is an interactive graphical user interface for storing coordinate geometry
elements.

5.2.1 Coordinate System

The coordinate system is defined with XYZ coordinates. The X and Y coordinates define a
horizontal plane, while the Z coordinate defines the vertical dimension. All points in a cogo
element are defined by at least an X coordinate and a Y coordinate. If an elevation is to be
stored, the Z coordinate will also be defined.

Y

Z X

The XYZ coordinates can also be referred to in Northing (N), Easting (E), and Elevation (2)
coordinates. The Northing coordinate refers to the Y value, the Easting coordinate refers to the
X value, and the Elevation refers to the Z value.

Vs N

ZsElev. X, E
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Chapter 5 Coordinate Geometry GEOPAK Road for Bridge

The user must be aware of the coordinate system the data is in, and the coordinate system that
GEOPAK is using. When referring to the XYZ coordinate system, the coordinates are listed as
(X,Y,Z). When referring to the Northing, Easting, Elevation coordinate system, the
coordinates are listed as (N, E, Elev.). When translating this to the XYZ coordinate system, the
coordinates would be (Y, X, Z).

5.2.2 Points

Points are defined by a single set of coordinates. Each point will have an X and a Y coordinate.
The point may also have a Z coordinate if an elevation is defined.

Point names are alpha-numeric. If alphabetic characters are used, they must come before any
numeric characters. The point name must contain at least 1 numeric character at the end of the
name. Names can be up to 9 characters in length, although limiting the name to 8 characters is
recommended.

Points can be stored from a set of coordinates, or located from other elements. To define a point
from another point, a distance and direction need to be defined.

v N

ZsElev. X, E

Modifiers can be added to the direction and distance. An offset can be applied. This will locate
the point at the specified distance and direction from the starting point, then perpendicular to the
specified direction for the specified offset distance. A positive offset will go to the right of the
specified direction, and a negative offset will go to the left of the specified direction.
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Distances and directions can also be found mathematically. Values can be added, subtracted,
multiplied, divided, or computed with a trigonometry function

loc 115 trav 102 dis 107 to 108 m 20.50 n 40 18 33 w off 30

5.2.3 Lines and Line Segments

Lines are defined by a location point and a direction, and are infinite in length. Line Segments
are a portion of a line that is defined by a beginning and an ending point. Line Segment names
can be alpha-numeric up to nine characters, but cannot be numeric-alpha.
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5.2.4 Curves

Curves are a segment of a circular arc. Curves can be defined by either the arc method (central
angle that produces a 100’ arc) or chord definition (central angle that produces a 100’ chord).
MoDOT uses the arc definition for all new alignments, however the chord definition has been
used in the past, and may still be shown on old plans.

A curve has several points associated with it. These points help to define the curve, and are
stored automatically when the curve is stored.

PC - Point of Curvature; Beginning of the curve.

PT — Point of Tangency; End of the curve.

P1 — Point of Intersection; Point where the two tangents meet.

CC - Circle Center; Point at the center of the circle from which the curve is segmented.

Deflection Angle (Delta) (A)

\ /
\ /
\ /
\ /
\/po /
\ /
\C. »/

\ /

\0‘9 Z)\Q/

\ /

(o]
\ /
\ Q»/
\ /
\ /
\ /
\ /
\ /
\ /
Deflection Angle (Delta) <A>©
\ /
® CC

Curve names can be any alpha-numeric characters up to nine characters in length.
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5.2.5 Spirals

Spirals are a transitional curve. Typically a spiral will transition from a tangent (infinite radius)
to a specified radius defined by a curve. Spirals can also transition between 2 specified radii as
defined by 2 curves.

Several points are also stored with a spiral. They are as follows:

TS — Tangent to Spiral Point

SC - Spiral to Curve Point

CS — Curve to Spiral Point

ST - Spiral to Tangent Point

PISCS - Overall Point of Intersection for the spiral-curve-spiral combination.

PISCS 0,

Circular Curve
Routeb0-1

Ahead Spiral
Routeb0-1A

Back Spiral
Route50-18B

5.2.6 Chains

Chains are a combination of other elements. They can consist of points, curves, spirals, or other
chains. Chains can represent horizontal alignments, or the horizontal location of some element.
Chains have stationing associated with them. Locations along the chain can be determined by
the stationing. If the stationing is adjusted along the chain a station equation is used. The
stations from the beginning of the chain to the first station equation are referred to as Region 1.
The stations from the first station equation to the second station equation or the end of the
chain are referred to as Region 2.

Region 2

Chain names can be any alpha-numeric characters up to a length of nine characters.
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5.2.7 Profiles

Profiles are vertical alignments defined by stations and elevations. They are generally
associated with some horizontal chain. Profiles can be stored with or without vertical curves.
Profiles without curves generally represent the existing ground profile, or a ditch profile.
Profiles with vertical curves are generally used as proposed alignment profiles.

VPI n2 Profile without Curves VPT n4
VPI N1
VPI n3
VPI n2 Profile with Curves VP nd
VPI N1
VPI N3
5.3 Accessing

a From Project Manager choose Coordinate Geometry, or choose the Coordinate
Geometry icon.

When Coordinate Geometry is started, the Start-Up
- _ Dialog Box appears.
roject Marne: |

Job Murber. | & Project Name — shows name displayed on reports
Dperator Code: | (optional entry, 60 alphanumeric characters max). If
Subject: | Project Manager is used, this field will be filled in
automatically.

k. | Cancel |

Job Number - identifies coordinate geometry database (3
alphanumeric characters, max) (required). If Project Manager is used, this field will be filled in
automatically.

Operator Code — identifies a unique 2-character operator code. Allows multiple users access to
database. (Required, user’s initials suggested). If Project Manager is used, this field will be
filled in automatically.

Subject - description of work (48 alphanumeric characters, max) (optional)

Once these parameters have been defined, the coordinate geometry dialog box will appear.
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5.4 Coordinate Geometry Dialog Box

#5 Coordinate Geometry Job: 100 Operator: cu 1] =10] x|

_File Edt Element Yiew Tooks Lser

REER+ K/ &I (& K~ KD RS T oo

Dizable Yisusization vﬂEIFF!Feaiwe] j ﬁrmel 9912 v| 599 -.-I < I_{]_}J 5 |
OG0 Keying || -

N

The coordinate geometry dialog box is made up of three separate display areas:

1) Tool Bar consisting of pull down menus and icons. The icons displayed are
customizable.

2) Command Key-in allows commands to be typed in. The drop down button
allows for a history of commands to be seen.

3) Output Window shows the results generated by the commands.
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5.4.1 File Commands

gtnurdinate Geometry Job: 100 Operator: cu =10 x|
| File  Edit Element  Wiew Tools  User

File Litiliky 1 1 e I ol 35 1 b 7 = "

DT . i & (xRS RO R KK e
D "’IlDFF [Feature] j ﬂmwsel 9312 | 37339 | < |LILI > |

- Impark ]
Expork ] .ﬂ
Exit

File Utility — this tool is for manipulating input files. When this tool is selected, the dialog with
a list of available input files below appears. File utilities include Load, Append, Catalog,
Delete, Output, Print, and Save.

Load - Highlight a file then click
=100 x| the Apply button. The input lines
from the highlighted file are now
displayed in the output buffer and
are ready for modify, delete, edit or
read.

Fil= Mame | Subject |

Append - A new input file is
created by copying the contents of
an existing input file to the end of
the current input file; you must use

; the Save command to store this new

[T Allow Commands ta be Added file
Append ’
C | Apply |
Catalog

e Catalog - when selected, a menu

Output appears listing all saved input files
Fririt Input File in the project directory. This is for
Erint Output File reference only no action is taken.
Save

Delete - when selected, a menu
appears listing all saved input files. Highlight a file then click the OK button to remove this file
from your project directory.

Output - writes a Geopak output file from your current output buffer session to a newly created
file for reviewing and printing. (Fname999.00c)

Print Input File - sends your input file to the printer.
Print Output File - sends your out file to the printer.

Save - will save the current input buffer to a file. (Fname999.ioc)

5-8 Missouri Department of Transportation 7/7/05



GEOPAK Road for Bridge Chapter 5 Coordinate Geometry

Etuurdinate Geometry Job: 100 Operato

[File Edit Element View Tools User File Restore — converts an ASCII file of Geopak
* Ele Utiity ., commands to a Geopak COGO input file.
kKt kx/ K

File Restore

L i =IBSFEE  Import - will import horizontal and vertical

S Bt alignments and points from RDS, SDMS, LandXML
=Rot b 3bMS dlignments snd Points 1 o Geometry, and Virginia Department of
Exit LML O eeaetey Transportation file format into the Geopak .gpk file.

RDS
| YDOT PLT File

Export - will export Geopak, points, chains and

profiles into into SDMS format and LandXML 1.0 A E'E_I id_‘IF Element  iew Tools LUser
Geometry. File Utility 1
Y File Restore -& g A / {&

bhle Visualization ™ ”ﬁ

Since most surveying software now reads LandXML Import 3
format, it is recommended to extract geometry into this
format for providing it to contractors.

8211 Paoinks
SDMS Poinks
S0MS Alianments

Z5 Export LandXML 1. =100 ] LandiML 1.0 Geometry
Project Mame: | Alignments and Profiles
Description: |
Land=ML File: | aQ,

Output Mods:  Create *| [Fre | The Export option in GEOPAK for
Element Type:  Points | profile is only activated (visible on
e wnci B Chaine the dia_log) When you are also
e Sl gxportmg f:hams_. You cannot export

bl just a profile by itself as LandXML
wport Profile(s] does not permit this.
Export |

EXxit - closes the COGO dialog box and ends the coordinate geometry session. A prompt to save
the session appears. Yes saves the input buffer, No exits without saving, Cancel returns to the
COGO session. Whether you pick Yes or No everything you did is still saved in the .gpk file.
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5.4.2 Edit Commands
o [=[ 3]

File ECF Element  Wiew Tools User

R e R T RS &V (&7 Ko 7 RO QW H, T Becelne

Disa  gsert v [OFF [Featue) | w| Browse | 8312 +| a°99 = =0 =] B

LOGE  Modify =
Read All
Tvpe al

Line Range

Editor

Clear - empties the memory of the current input and output buffers without saving and initializes
the line numbers to begin a new sequence of commands.

Delete - deletes input commands in the input buffer by line number (or range of line numbers)
and re-sequences the line numbers for the remaining commands.

Insert - allows the user to add a command line to the current input buffer before a specified line
number; the other command lines will shift down and line numbering will automatically be re-
sequenced

Modify - allows the user to change a word in a command line. The modified command line will
not be computed until the operator uses the Read command.

Read All - the lines in the output buffer are processed. This may be done for the entire file (All)
or by specifying a range of line numbers (Line Range).

Type All - displays the content of the current input file, (All) or a portion of the file by
specifying a range of line numbers (Line Range).

Line Range - displays a portion of the file by specifying a range of line numbers.

Editor - opens the GEOPAK COGO Command Editor, which allows the user to edit an input
file before executing.
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5.4.3 Element Commands

5.4.3.1 ELEMENT>>POINT

Etuurdinate Geometry Job: 100 Operator: cu ] O] =]
File Edit | Element Wiew Tools LUser
Lilit ey g . & ohe 2 =
Line 3 CEIIY 3( /KQHE&,D&"‘% %e.ﬁ
Curve b e v| Browse| 3312 w| 9739 v| <« | LI LI
= Copy
Sill k Elevation
Chain »  Egquate j
Parcel ¥ Station
Profile r Sl
Transformation
Compare Poinks ko TIM
Set Elevation From TIMN

Utility - The Point Utility tool displays a list of all stored points, and —
has options for deleting, printing, or visualizing points. EREATT -lolx|
X B a

Delete — deletes one point or multiple points currently stored in

X the .gpk file. User must highlight the points to be deleted in the Poirt -
utility tool display list, then click on the delete icon. 100
104
105

. Print - prints point data currently stored in the .gpk file
. . : . 110
including coordinates and other associated data. 500

e =l

@ Visualize- visualizes currently stored points in the .gpk file
according to the visualization settings in the coordinate
geometry dialog. If visualization is turned off, points will not be visualized.

Cell - assigns a cell name to a previously stored point

Copy - copies points or a point range to a new point number or range within the same Geopak
database

Elevation - assigns an elevation to a previously stored point
Equate - stores a new point with the same values as a previously defined point

Station - allows you to specify a station for an existing point.
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~loix]
Store - stores a point located by key-in or by

digitizing a point on the screen. A station, elevation, =~ "
point code, cell, feature, or description can be added I AutoIncrement

to the point. Coordinates
- _oe |
Transformation - transform one set of points into a i
new coordinate system. " Statior |
" Elevatior: |

Compare Points to TIN — computes the elevations [ Plode |

of a given set of points based on a given DTM, and W Eehecal ] e
outputs the elevations to a text file. B

Feature: |
I Description: |

Set Elevation From Tin — computes the elevations
of a given set of points based on a given DTM, and Stare Poirt |
stores the elevations to the points.

5.4.3.2 ELEMENT>>LINE

Etuurdinate Geomektry Job: 001 Operator: cu A _|EI|5|
File Edit | Element Yiew Tools User

- Point M f : ﬁty e & e ﬁ( F @i {::4 r‘} e o /& ¢ ?%? ﬁ

Line 4
" Bedsfit « |[OFF [Feat -| B 9912 *| 9799 | <] <]
Il Curve . Shore _I [Feature] J Browse | | | | _I _I
W | Spiral 3
C0G0Kepy Chain  » =l

Parcel r
| Profile r

Utility - displays all stored lines, and has options for transposing,

: L RPTT =10/ %]
deleting, printing, or visualizing lines.
JxXBa
Tran — Changes the direction of the selected lines.
-//~ anspose — Changes the direction of the selected lines ™ |
% Delete — Removes the selected lines from the GPK.
Print — Writes information about the selected lines to the
COGO output window.
@ Visualize - Plots lines based on current COGO visualization
settings.
Store - stores a line based on one point and a direction or two =101 x|
points. The line name can be alpha-numeric (but not numeric- Line Mame: ||
alpha) to a maximum of nine characters. Origin Pairt: |
Direction v||
Stare Line I
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5.4.3.3 ELEMENT>>CURVE

Etuurdlnate Geometry Job: 001 Operator: cu
File Edit | Element Wiew Tools User

] =10 x|

Likilikys [oFF [Fealure] J Bru:uwsel 9912 v| g7gg

v| << |_|_|
Copy

LOGOKewr Chan > Data 5

Parcel F  Segment
Prafile ' Skakion
— Store b

Utility - displays all stored lines in .gpk file, and has options for

transposing, deleting, printing, or visualizing lines. '
. xR a
Copy - copy a specified curve to another curve name
Curve |
Data - calculates the geometric parameters of a curve, displaying BIGHORN-

values for Delta, Degree, Tangent, Length and Radius
Segment — defines new curves by dividing a stored curve into segments.

Station - allows the user to identify a curve and the position on the curve (PC, PI, or PT) that a
station value may be assigned.

Store — provides the following three options for defining and storing By Tangents
curves: By Tangents, By End Points (from PC and PT previously By End Paints
stored) and Concentric as shown to the right. Concentric

Storing a curve By Tangents is the most commonly used tool to store curves. Its dialog is
shown below.

i x]
Curve name; || ™ StationPC v ]
— Back T angent — Element — &head T angent
- -
fA | Radiuz -| ‘{Q{Q
PC: | I DA |
DB: |
Store Curve

7/7/05
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5.4.3.4 ELEMENT>>SPIRAL
Etuurdinate Geometry Job: 001 Operator: cu _ B [m] B
File Edit | Element Yiew Tools User

, T : : e 0
T &l & 7 (& Rz~ &RD &% % &
[ Bedefin  curve  » ization ¥ |[OFF Featue) | »| Browse | 8312 +| 3%93 =] = E

i e
i it Chain b Copy j
Parcel ¥ Store
Profile r

-0l
Utility - displays all stored spirals in the GPK file, and has options .
for deleting, printing, and visualizing spirals. x @

Spiral |

Copy - copy a specified spiral to another spiral name

Store — provides various options for defining and storing spiral combinations. The dialog for an
Spiral-Curve-Spiral (SCS) combination is shown below.

i
Spiral Mamne: || Type:  SCS w| [T Station TS v||

- Element — &ihead Tangent

o Entry Length v| I o
/’;’A | R adiuz vI I Ay\
o I— Exit Length "I I B I—

oe: [

— Back Tangent

Stare Spiral
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5.4.3.5 ELEMENT>>CHAIN
_ioix]

File Edit | Element Wiew Tools Lser
Paint L4 e L 4 ae e =
=R Line bﬂé/ ﬁf(‘{( fiﬁ/&&&‘ﬁ%ﬁ
I~ Bedsfin e » fization ¥ |[OFF Featwel | Browse | 9312 | 999 =| =] B
3

B | Ej]ira'

060 Koy TR ity =
Parcel i Lavout Offset
Praofile ¥ Skation

Skation Equation

From Elements
Qffset Chain

Transition Chain

Utility - displays all stored chains in the .gpk file, and has options for
computing area, deleting, printing, describing, or visualizing chains.

Area — calculates the area of a closed chain previously stored in

the GPK file. Chain |
'BIGHORM :
: . : RAMP1
Delete — deletes chains stored in the .gpk file. FAMPa
ROUTESO

Print — displays the name of each chain element.

Describe — displays the alignment data of each element in the
selected chain.

Visualize - plots chains based on current COGO visualization settings.

= W o X [e

Layout Offset — computes the station and offset of a point or a chain based on a given chain.

Station - provides a method for =iEixd
sthat!omng or re-stationing a e e
chain. Eegin at 0.00 vI I— Element Type:  Paint ""I
Station Equation - provides a Element List: Paint Name:
d '~ P i < Add| [
method for applying a station
equation to a chain
Store - provides three options for
storing a chain in the database, = :
ore Chain

From Elements, From Offset

Chain, and Transition Chain.
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5.4.3.6 ELEMENT>>PARCEL

Etuurdinate Geometry Job: 001 Operator: cu ] _|EI|5|
File Edit | Element Miew Tools  User

Poirit » i P e = A o B =

RE o &/ & RaP xS aw 7 d

I_ Redefir Curve p [lization vIII:IFF [Feature] j Emwsel 9912 vI 9™9'g vI Yy, |LILI
3

) | Ej]ira'

CO0GO Keyir Chain ¥ R
Farcel LEiliksy

Profile ¥ Store
Subdivide
Editor

Utility - displays all stored parcels in .gpk file, and has options for describing, deleting, printing,
or visualizing parcels.

Store - allows a user to store a parcel by adding points, curves and spirals.
Subdivide — divides a parcel into individual lots.

Editor — edits a parcel
Manual Entry - Parcel Commands

Store Taking - allows you to store the portion of a parcel taken by entering point and curve
names in either a clockwise or counterclockwise direction.

Store Easement - allows you to store an easement by entering point and curve names in either a
clockwise or counterclockwise direction.

Own Parcel - stores the name of the owner associated with a previously stored parcel.
Make Legal - creates a legal description and writes it to a user named text file.

For more detailed parcel information, see GEOPAK Help.
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5.4.3.7 ELEMENTS>>PROFILES

gtuurdinate Geometry Job: 001 Operator: cu i o [m] 5

File Edit | Element Yiew Tools User
RE L |k &l (&l ASERD &% %l

Line 3
™ Redefirn Curve p |lization vIII:IFF [Feature] j ﬂrnwsel 9312 ¥| 9799 i [ |LILI
*

B | SJ:IiI’Ed

Chain r j

Parcel r

Profile LIkilisy

Elervation
Offset

Restation

Utility - displays all stored profiles in .gpk file, and has options
for deleting or printing profiles.

Elevation - provides three options for reporting elevations along Source Profile: | Selectr  ¥|
a selected profile, Station, Even Station, Incremental Stations Target Profiles [

Beqin Station: |

Offset — stores a new profile at a given vertical offset.
Resztation Profile |

Restation - creates a Target Profile based on a Source Profile
and Chain, but uses the Begin Station specified in the dialog.

5.4.4 View Commands

Etuurdinate Geometry Job: 001 Operator: cu o (=] 5

File Edit Element | Wiew Tools User
= = E o
R 7 Vil RZIEFED &% % @

I_ Redefine . g
" Redefine _Disable o y it J ﬂruwsel 9312 v| 3799 v| €4 |LILI
> | Earmat »
OGO Keyin: || [v COGOKey-in =

Command Qutput 4

Error Alert r
Icons — allows the user to customize which icons appear in the tool bar.

Redefine — shows the Redefine box on the tool bar.
Visualization — shows the visualization items on the tool bar.Format — shows the format items

(i.e. number of decimals, station format, etc.) on the tool bar.
COGO Key-in — shows the COGO Key-in box for entering commands in the dialog.
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Command Output - show the Command Output Window in the dialog box, and controls
options for the Command Output Window.

Error Alert — allows the user to turn on a beep and/or bring up the COGO dialog when an error
occurs.

5.4.5 Tools Commands

Etuurdinate Geometry Job: 001 Operator: cu -0l x|

File Edit Element Mew | Tools User

== 2¢ Mavigator
ER‘ "{2 R _+_ Inverse

[T Bedefine  Dizable Visual e B — = _I<< _I< _I>
D LoCate Traverse _I
23 | Intersect By Angle

G e N Best Fi Ext/Int Tangent =
Translation and Rotation 2n Element
Map Check Point On Curye
Roadway Intersections Along Element
et Elewations By Profile

Redraw Visuslized Elements
Clear Yisualized Elements (Tempaorary)

Clear Yisualized Elernents (All)

Intersect — stores a point at the intersection of the defined elements

Locate — locates a point from another point by several methods such as distance and direction, or
station and offset. (To locate by distance and bearing, use the Tools >> Locate >> Traverse)

Il

I
Locate Pait || -
Locate Point : I Ssion LT
Auta | LB |1
L ™ Side Shot Made
~ Intersect Element — Station Paint
Paint | Paint ta Pairt | Mame : |
To Paint I— Elewvation : ID.DDDDDD Station Heght: ID.DDDDDD
Oifzet ~ Direction
{ | Distarice | G 0000000 Direction | |
i e [~ Offset Distance : [T0000
Faint | Paink to Paint |
— Digtance
To Paint | Slope Distance | | _+| |
Offzet Zenith Angle : I 30 00 00.00 Fod Hefgtit: | M A00G00
{ I Distarice | 00000000
Locate |

Interzect |
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Superelevation — calculates the superelevation for a given chain. (This will be covered in more
detail in Chapter 11)

Inverse — calculates the distance and direction between points.

Navigator — starts the COGO Navigator. (This will be covered in more detail in Section 5.5)
Best Fit — calculates a best-fit chain through a set of points.

Translation and Rotation — moves, rotates, and scales a data set.

Map Check — edits a parcel.

Roadway Intersection — calculates the data for the intersection of two roadways.
Cul-de-sacs — calculates the data for a cul-de-sac.

Redraw Visualized Elements — re-syncs the coordinate geometry data with the data displayed
in the Microstation file.

Clear Visualized Elements (Temporary) — clears the temporary visualized elements from the
view.

Clear Visualized Elements (All) — clears the visualized elements from the Microstation file.

5.4.6 User Preferences

Etuurdinate Geometry Job: 001 Operator: cu B -0l x|
File Edt Element Mew Tools | User
: = 1 Preferences L Dialog a€ sy 8 =}
REE G Rk + & S LR W,
4 Redefinition of Elements
[T Bedefine  Disable Visudlization ” OFF [Feature] e 5599 =| =] ==
Visualization k i —| —l
i I Coordinate Display k
COGH Revind fngle Display ; =

|
Dialog - allows access to COGO Preferences dialog box.

Redefinition of Elements — toggles the Redefine option on/off. If Redefine is on, COGO data
can be redefined/overwritten. (It is recommended to work with Redefine off so the user does not
overwrite another user’s data.)

Visualization — allows the elements to be displayed in the Microstation file permanently or
temporarily.

Coordinate Display — toggles between displaying NE or XY coordinates.

Angle Display — toggles between displaying Bearing or Azimuth.
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5.5 COGO Navigator

| Toals  User

COGO Navigator is a tool to easily view and Navigator

edit COGO data. Navigator can be accessed by ot Irverse
the pull down menu COGO >> Tools >> i

. ;i . . . Locak L4
Navigator or by the Navigator icon. The following dialog I-Dtca i t
. ntersec
box will appear. E
Besk Fit
EHavigatur(DDIE = |D|EI Translation and Raokation
- Map Check
Select  Tools
} Roadway Intersections
\ b ld @ [:3? Cul-de-sacs
Elament © Chain v| Redraw Yisualized Elements
Hame liEE e I Clear '-.-'fsualﬁzed Elements {Temporarsy)
BIGHORH Clear Wisualized Elements (ol
Rk
RaP3 2 Y
ROUTEED Z5 Navigator(D01) ] ] 1
Select  Tools
N xBid & By
Lire
Marme 3
[ — Curye
100 S piral
104 -
105 Chain .
From the Navigator, points, lines, curves, spirals, chains, 110 i“"“’ei” Ehaig
survey chains, parcels, and profiles can be added, deleted, gg? F:'D';lz I
modified, identified, visualized, printed, or selected. oy @ —
205
210
300 =
A hd
5.5.1 Select

o
| Select  Tools

&

Irwert Seleckion

Clear Selection

Selection Sek I

Fit Wiew (Selection Set)

Show Selected Elements Cnly

Show &l Elements
|

Select All — selects all data items of a certain type. (l.e. all
points)

Invert Selection — selects all items not previously selected,
and unselects all items previously selected.

Clear Selection — unselects all items.
Selection Set - allows the user to create a selection

¥ set that meets particular criteria. This is the same as
using the Selection Set icon.

Fit View (Selection Set) — fits the items selected to the active Microstation window.
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Show Selected Elements Only — only the items in the selection set will be displayed in the
MicroStation window.

Show All Elements — all items in the database will be displayed in the MicroStation window.

5.5.2 Tools

. L Add Element — allows the selected type of
& Navigator( 1008 e element to be stored.

Select | Tools
\ } % | Delete Element — deletes the selected type of

Delete Element —1 element.
Element  Edit Element
Name  ldentify Element Edit Elgment — allows the selected element
Print/Crescribe Element to be edited.

Edit Element Feature

T id| !dentify Element — allows the user to select
Visualize Elernent L. ]

o — an element by selecting it graphically.
Unvisualize Element

Uit Bl : Print/Describe Element — displays the

Redraw Visualized Elements selected element’s coordinate or alignment
Clear Wisualized Elements (Temparary) data.

Clear Wisualized Elements (Al

Settings.., Edit Element Feature — Changes the feature code
of the element.
gl Visualize Element — displays the selected elements according to their feature codes.

Unvisualize Element — un-displays the selected elements.

Visualize All — displays all of the elements of a certain settings

type, or all elements. - Selection Set

Redraw Visualized Elements - re-syncs the coordinate ™ it Prior to Clearing Selection Set

geometry data with the data displayed in the Microstation it
file.

[ Highlight Visualized E lement

. . [ ‘window Center Visualized Element
Clear Visualized Elements (Temporary) — clears the

temporary visualized elements from the view. - Double Click Action

Action :  Edit Element B |

Clear Visualized Elements (All) — clears the visualized
elements from the Microstation file. ~ Second Llick Action on Feature
¥ Edit Element Feature

Settings — allows the user to define certain actions and
behaviors of the Navigator.

— Yiew Options

Poirt - All Poirts - |

| Ok l Cancel |
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5.6 Merging GPK Elements

A Visual Basic Application (VBA) is available to allow users to merge elements from one GPK
to another. This VBA is located under the MicroStation Add-Ons pull down menu.
Add-Ons>>Geopak Utilities>>Merge GPK Elements — Geopak must be running.

|F\.dd-0ns Construction  Help

Area Tools | T ﬁ.| '? Jﬂ 2I3|4|5IB|?|8|

Cell Tools

Civil | Site Tools
Excel bo MicroSkation
File Open Ltility

eopak Ltilities Merge GPK Elements - Geopak Musk Be Running

InfoSnap

When opening the tool, the user will get the following dialog box. Select OK to dismiss.

x|
/{! E Warning: All Merged GPK Information Should Be Independently Verified For Accuracy
The tool requires a source and a x|
target GPK. Both databases must — couee e
exist before running the tool. The l__l |—_|
. : Job: |51 - Job: Jrew -
source GPK is defined as the (I
database from which the elements Paints HEEEHMN 1| | optians
are extracted, and the target one is Lines AUTDITL o Ask Before
where the elements will be — OUTDITLY Eae el
———— | ourtpILz il
transferred. .
Spirals OUTDITLS
hains OUTDITR ﬂlv\éﬂf
The user can select multiple type OUTDITR1 F"‘le =
: Profiles OUTDITRE Elements
geometry at one time. To select an - T
element, first select the type of _ Parcels EEGNSE
P : ROUTEF
geometry and 'ghen high light from Survey Chains SLITE] - Merge Elements
the available list. The tool offers

two options for handling existing

geometry in the target GPK with the same name. One is to always “Ask Before Redefining
Elements”, and the second one is to “Always Redefine Elements”. If any redefinition of
elements must be done, the Redefine toggle must be checked on in the Coordinate Geometry
dialog box.

Once the tool is set up, select Merge Elements. Once X
the tool is done merging elements, the user will get the Done Merging Files, Would you fiks to visw the Log fils?

message to the right. To view the log file select Yes. — w |
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5.7 Importing CEAL Data

A CEAL interface file can be imported using the following command:
LOAD CEAL FILE filename

where filename is the name of the CEAL interface file. This command will create a Geopak
input file that can be saved or read. Points, curves, spirals, chains, and alignment profiles can be
transferred to Geopak from CEAL. Once the above command has been executed, to store the
data into the .gpk file the input file must be read by going to Edit>>Read All.

5.8 Bridge Deck Elevation Commands

COGO solves the deck elevation requirements for the design of highway bridges. The elevations
computed by GEOPAK are top of slab elevations within the limits of the bridge. The program
computes deck elevations on a per span basis along the edge of the deck, gutterlines, centerline
bearings, beams parallel to any line defined by two points, curves or lines concentric to the
baseline, or non-parallel lines defined by unequal spacing along the piers. The software is also
capable of computing deck elevations between parallel or non-parallel piers. Note these
commands are not located on pull down menus and must be keyed in.

Most of the commands in this chapter are provided with graphic illustrations and are indexed in
the following order:

BRIDGE name name of the bridge for output

PROFILE name a profile already stored in GPK.

TIE value defines the location of the profile grade line

SE commands width and slopes across the bridge

ALI name a chain already stored in GPK.

PIER command defines the direction of the piers (optional)
SPAN command defines the layout of the span

CB command refers to Centerline Bearing Elevations (optional)
FC command refers to the edge of the deck elevations (optional)
GU command refers to the gutterline elevations (optional)
BEAM commands set the framing plan for the current span

End Span command initiates the calculation

Edit Text command displays the results of the calculation

The following convention will be used in presenting the bridge deck commands: Words in all
upper case letters indicate command names. Lower case words indicate alphanumeric values
provided by the user. Since many keywords can be abbreviated, the minimum required is
underlined. As always, it is recommended that COGO element names be limited to nine
characters. For a full presentation of the COGO conventions go to Applications >> GEOPAK
Road >> Help >> Coordinate Geometry and select the topic General Reference / General
Conventions.
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5.8.1 Bridge Name

BRIDGE name

The Bridge name command stores the name of the bridge. The name of the bridge and the name
of the span together form the name of the Deck Elevations Table for the current span.

5.8.2 Profile Name
PROFILE name

The Profile name command refers to a previously defined profile utilized to define the deck
elevations of the bridge. If the profile name is not stored, a message will be printed. Station
equations along this profile, if any, must match the station equations along the chain (ALI name).

5.8.3 Tie Value
TIE value

The Tie Value command defines the horizontal location of the Profile Grade Line (PGL) by a
radial distance (or value) measured from the baseline or centerline of construction of the bridge.
When the PGL is located to the left of the baseline the tie value is negative.

g & PGL ﬂ‘

When the profile grade line is coincident with the baseline, the Tie value is zero as depicted
above.

i W

tie value T

(positive) PGL~ \
When the profile grade line is to the right of the baseline, the Tie value is positive as depicted
above.

e - value
imgaffua.l

When the profile grade line is to the left of the baseline, the Tie value is negative as depicted
above.
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5.8.4 SE Command
SE station (R region) LT slopel distl slope2 RT slopel distl slope2

The SE command set the slopes in percentage across the bridge from the PGL, left and right.
The slopel in percentage applies across the distance dist1, and slope2 applies to any point
beyond the distance distl (left and right). Slopes are negative when going down away from the
PGL. Three examples are given below.

PGL

| dist! distz [

/ﬂ{bk\

- sl & —
sZ sterf s2
SE stal LT sl distl s2 RT sl distl s2

PGEL
dlst! diste
1
5 & &l 52
sfaZ

SE sta2 LT sl distl s2 RT s1 distl s2

FGL
drstt distz |
I
& e S?
sfa3

SE sta3 LT s1 distl s2 RT sl distl s2

5.8.5 ALI Name
ALI name
The ALI name command refers to a chain already stored in the GPK. It defines the stationing of

the bridge. Station equations along this alignment or chain, if any, should match the station
equations along the profile.
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5.8.6 Pier Command

PIER BK direction AH direction

The Pier command sets the direction from right to left of the pier centerline. When the Pier
command is not used, the piers are assumed perpendicular or radial to the baseline.

& A%
S 47
quﬁ{f'/_l 8\

P

PierBKN401234E AH NOE

Fler AH| N O E

Pier BK AZ 3740 AH AZ 37 40

5.8.7 Span Command

The Span commands define the beginning station (bk_sta) and the end station (ah_sta) of the
current span along with the location of the required elevations.

Format A:
i & sagments i
a | 2 3 4 5 &
% X
5 3
T Q.
L LY _ s
. bk_station ah_sitatlon S/

SPAN (name) bk sta ah sta segments (+)

Defines the current span defined from pier on bk_sta to pier on ah_sta, where:
name = the name of the span,
bk _sta = the station value for the centerline of the back pier,
ah_sta = the station value for the centerline of the ahead pier, and
segments = the number of equal length segments along the span.

Elevations are calculated perpendicular or radial to the baseline at each segment. The optional
(+) calculates elevations on the pier ahead.
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Format B:

’ & segments .

\ ox_statlon ah_station
SPAN (name) bk sta ah sta segments (+) P

Current span defined from pier on bk_sta to pier on ah_sta, with the terms used as defined above.
Elevations are calculated at each segment and parallel (P) to the pier on bk_sta. The optional (+)
calculates elevations on pier ahead.

5.8.7.1 FORMAT C

bk_staflan

SPAN (name) bk sta ah sta IN v (+)

Current span defined from pier on bk_sta to pier on ah_sta, where:
v = interval length and the rest of the terms are used as define above.

Elevations are calculated at equal intervals (IN v) measured from the pier on bk_sta. The
optional (+) calculates elevations on pier ahead.

5.8.8 CB Command
CB value

The CB commands calculate deck elevations at the Centerline Bearing of the current span.
When value is positive, the elevations are computed along a line parallel to and right of the pier
on the back station; when value is negative the elevations are computed along a line parallel to
and left of the pier on the ahead station. Centerline bearing elevations are specified with
asterisks (*) in the table of elevations for the current span.
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5.8.9 FC Command

The FC commands calculate deck elevations along the Face of Coping or edge of the deck.
This edge is defined by a line concentric to the baseline at the offset distance offset_left or
offset_right, or along a line designated by two points.

of Fsef rlght

FC offset_left offset_right
Deck elevations along a line concentric to the baseline at offset distances, left and right.

Format A:
of f sat faff

)

Format B:

of fset right D et

FC pa, pb offset right
Deck elevations along a line to the left of the baseline, from pa to pb, and along a line to the
right and concentric to the baseline at offset distance.

Format C:

o Fc/ y

FC pa, pb pi, pj
Deck elevations along a line to the left of the baseline, from pa to pb, and to the right of the
baseline from pi to pj.
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Format D:

off set feff ﬁ FC ﬂ.‘

S

o/

FC offset left pi, pj
Deck elevations along a line to the left and concentric to the baseline at offset distance
offset_left, and along a line to the right of the baseline from point pi to point pj.

5.8.10 GU Command

The GU commands calculate deck elevations along the gutterline of the current span. The
gutter is defined by a line concentric to the baseline at the offset distance offset_left or
offset_right, or along a line designated by two points pa, pb (to the left of the baseline) or pi, pj
(to the right of the baseline). It uses the same four formats as the FC Command

5.8.11 Beam Command

The Beam commands calculate deck elevations along beams defined by offset distances
concentric to the baseline (Format A); parallel to a line pa, pb (Format B); by points (Format C)
or along unparallel lines defined by unequal spacing along the piers (Format D).

Format A:
7 7
/ " Beam 1— - / - offset |
& - ME_\'
N/ _ — 7 t 1 -offset 2
o _ - / t t offset 3
Beom 3 — /

BEAM OFF offsetl offset2 offset3 . . . offsetn

Negative offsets are to the left of the baseline and positive offsets are to the right.

7/7/05 Missouri Department of Transportation 5-29



Chapter 5 Coordinate Geometry GEOPAK Road for Bridge

Format B:

- /5 T
£a Beom — -
____Beam 2 _ o 1 - ng
8~ _ ___ - /" b-boom_spactng
- Baam_ j_.f = [ ]
L Beam 4—  _ / [~ beam_.spacing

BEAM PAR pa, pb beam spacing number of beams

The beams are laid out parallel to the line from pa to pb, which defines the location of the left
most beam as shown above. The value Beam_spacing designates the spacing between the
beams with the value number_of beams indicates the number of beams.

o E—— : o
. _

BEAM BY POI pa, pb

Format C:

Locates a single beam running from pa to pb.

Format D:
— e ——— _J_
Tl Beam 1 — wi |5
s vi ~ Beam 2 —, -
g v/ i = BJ pr—— = H"a; =
& vl Beam 3 — %
- — Beam 4 wf
VI; | 'T
B L
HI‘N —1—
mis 4

BEAM pe, pf FROM n1 SPSv1n2SPSv2... TOmM1SPSwlm2SPSw2...

The line from the previously defined point pe to the previously defined point pf locates the left
most beam with the other beams located along the back (FROM) pier at n1 spaces of length v1,
n2 spaces of length v2...and located along the ahead (TO) pier at m1 spaces of length w1, m2
spaces of length w2....
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5.8.12 End Span Command
END SPAN

The End Span command initiates the calculation of elevations for the current span and stores, on
disk, a table of elevations with a name composed of the name of the bridge, a hyphen, and the
name of the span (bridge-span). An ASCII file is also stored for digital terrain modeling
purposes. This ASCII file has a name composed of the name of the span, a dot, and the
extension xyz. If no name has been stored for the current span, COGO, assigns numbers to the
span starting with number 1. The XYZ file can be used to store COGO points at each of the
locations where a deck elevation was calculated. This procedure is presented in Section 5.9
Store ASCII XZ DAT file to COGO.

5.8.13 Edit Text Command
EDIT TEXT bridge-span. TXT

The Edit Text command displays the table of deck elevations stored on disc as bridge-name,
hyphen, span-name. When the table exceeds 8 columns, COGO breaks the table into groups of 8
columns. The file can also be viewed with any text-editing program.

5.8.14 Point Elevation Command
POI/EL list

The Point elevation commands calculate deck elevations for any points on the deck, which has
been stored in the coordinate geometry database file, where list is the list of points. This
command is active only when the Alignment, Profile, Tie, and Cross-slopes (SE commands)
have been previously designated.
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5.8.15 Example

) —

Pfer &T u'-!u'fu—-u'?u" —T-'u"f"u'—}-—'l—'u —-—-u;-u—'uf
j’ / Boany 1 7J
:? IE*!H“’E‘ “Ll -
N f f--f
/0 :"1' :‘E 3 M4 5
Xl /Booy3 77

SPAN Ki-A

The input commands for the above figure are:

*1 BRIDGE K1

*2 PROFILE ABC

*3 TIE O

*4 SE 60400 LT -2 24 -3 RT -2 24 -3
*5 SE 63400 LT -2 36 -3 RT -2 36 -3
*6 SE 65400 LT 4 24 4 RT -4 24 -4
*7 ALIG IN

*8 GU -33 33

*9 FC -34 34

*10 PIER BK N 40 W AH N 40 W

*11 SPAN A 61+00 62+00 8 P

*12 BEAM OFF -32 -11.90 14.50 32

*13 END SPAN

*14 END

The resulting output is:

Bridge deck elevation

Span K1-A 61+00.00 to 62+00.00

LFC 11.4187 11.1029 11.3712 11.3712 11.3554 11.3396 11.3237 11.3079
LGT 11.4490 11.4331 11.4015 11.4015 11.3856 11.3698 11.3540 11.3381
BM 1 11.4792 11.4634 11.4475 11.4317 11.4159 11.4000 11.3842 11.3684
BM 2 11.9250 11.9042 11.8834 11.8625 11.8417 11.8209 11.8000 11.7792
BM 3 11.8811 11.8603 11.8394 11.8186 11.7978 11.7769 11.7561 11.7353
BM 4 11.4941 11.4783 11.4625 11.4466 11.4308 11.4150 11.3991 11.3833
RGT 11.4644 11.4485 11.4327 11.4169 11.4010 11.3852 11.3694 11.3535
RFC 11.4346 11.4188 11.4029 11.3871 11.3713 11.3554 11.3396 11.3238
PGL 12.1667 12.1458 12.1250 12.1042 12.0833 12.0625 12.0417 12.0208

5.9 Store ASCII XZ DAT file to COGO 3PC

5-32 Missouri Department of Transportation 7/7/05



GEOPAK Road for Bridge Chapter 5 Coordinate Geometry

The XYZ data file created when calculating the _ (ol x|

deck elevations as described in Section 5.8.12 Fle Edt Settings Favorites Help
End Span Command above can be used to store - = — —

COGO points at the locations where an g id
elevation was calculated. A 3PC application

has been written to accomplish this task. It can ml.z_fln‘gpk.—Std“‘d&':—ma”age’k‘mdm—e”E'“Sh"jdb

i . ezign Standards
be launched fr_om the 3PC section of the Design (53 Drafting Standards
and Computation Manager. £7 Payiterns

[ 3PC Tool:
- B 3PC Stare ASCI =2 DAT File Ta COGO
5.9.1 Launching the Tool Ew/ Earthuwork Text File Labels
To launch the application, go to the D&C R Pts  Label Right of Way Points
Manager path 3PC Tools\Store ASCII XYZ KS Hum  Number 5 Sheets
. L. . . %5 Cell Place x5 Cell in Sheets

DAT File to COGO, which is highlighted in Taper File Editor
the following figure.
5.9.2 GPK Job Number Prompt

Double-clicking on the Store ASCII
XYZ DAT File to COGO entry brings
up the following Prompt. Enter the | 300
GPK Job Number (for example enter
“300” for job300.gpk) and click OK.

K.evin GPE. Job Humber i.e. 001

Cancel |

5.9.3 Select Redefine Option for COGO
The next step is to determine if you want Prompt L

Redefine to be On or Off when the . .
points are stored. Off is used for the Select Fedefine Option For LOGO
example. If you set it to on, make sure  Oif v

you choose a safe beginning point Cancel |

namer. Click OK to accept your choice.

5.9.4 Select ASCII XYZ DAT File
The name of the file containing the XYZ data is requested next, as shown below.

Select ASCI #vE DAT File
| T:\br-projfé_GeopakhD 2% 2PO300Ndatah] e

1] | Cancel |

It can be typed in or the File button can be used to navigate to the file and select it using the
following dialog.
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Files: Directories:
| 1.mpz o GeopakhD2h) ZP0300Ndaka"
=T
[ br-proj
[ &_Geopak
=Dz
(== J2PO300
B data
Cancel |
Lizt Filez of Type: Dirives:
YT -| E T: b1 n024ustation-chiis | Help |

Click OK to proceed to the next prompt.

5.9.5 Keyin Starting Point Number
This prompt asks for the name to be

assigned to the first point number to be prompt
stored. Since the names for the Keyin Starting Paint Murnber

successive points are incremented by 1 [1000

be sure to use a starting name that will
allow for a sufficient range of unused
point names. 1000 is used below. Click
OK to proceed.

Cancel |

5.9.6 Keyin Optional Point Descriptions

A description can be assigned to the _
points using this prompt. Enter the — ) =

description you wish to use and click OK Kevin Optional Foint Description

or leave in blank if you do not wish to | Deck Elevations

use a description. This completes the Cancel
process and the points are added to the —l

GPK. At any point in the process you may click the Cancel button to end it at this point. Any
values entered to that point are remember the next time you launch the application.

5.10 Additional Information

Additional COGO commands and information can be found in the GEOPAK Help.
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Exercise 5-1

This is an individual exercise to practice using COGO. All of the steps are given to you. Make
sure you understand each step, because later you will need to determine which tools are needed
to store COGO elements

1. Open the MicroStation file t:\br-proj\Exercise_Rte 24\Route_24.dgn.

2. Go to Applications>>Geopak Road>>User Preferences and delete the working directory
and set the Coordinates to Northing and Easting (NE).

i
Urit Spstem: _English il I Cutput .-’f-.u:u:uracy
Diztance: 991234 bl |
Coordinates:  ME bl I
Direction: Bearing bl I

Station:  12+34 - |

Warking Directory: | gl
FEeature Preferences. ..

COGO Preferences. ..

Station:  9+39(3).12 -|
&ngle Seconds 979912 -|

[ Show thiz dialog at GEOPAE startup

Cancel |

3. Open the Coordinate Geometry dialog. ﬂ

Project Marme: |
Use the settings shown to the right: Job Number: [123° Q)
Create Job Number: 123 Dperater Code: [oo
Set the Operator Code to your initials. Subject: |

Say Yes to create the coordinate geometry database
when the following Alert dialog box appears:

Job nurnber 123 does not exisk,
0 Do ol wish ko create coordinate geometry database For Job

Mumber 1237

Cancel |
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Create the following alignment as shown on the following pages.

[@Jep)

N ~—

[O2RQN}

— O

LO~—
LOANLO
(@)

OZul

TATION 10+12.6

L
4
S
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Exercise 5-1 Route24

4. Store points 501 and 505 with the coordinates shown (Element > Point > Store).

il

Faint Marne: [ 501

[ fwuto Increment
Coordinates

Morthing: | 2500 OP |

Easting: | 4000

[ Statior; |
[ Elewatiar: |
I PFCode |
[ Faint Cel: |
™ Feature; |
" Deseriptiar: |

Seale: |

Eﬁtnre Point

Faint Marne: | 505

[ fwuto Increment
Coordinates

Morthing: | 2519.2 DP |

Easting: | 513219

[ Statior; |
[ Elewatiar: |
I PFCode |
M Fomtcel [ Seae [
™ Feature; |
" Deseriptiar: |

=101 x|

Key-in Commands:
Store Point 501 2500 4000
Store Point 505 2519.2 5192.19

5. Locate points 502 and 504 (Tools > Locate > Traverse).

JRISTEY
Locate Paint : |502 I Elevation On

™ Side Shot Mode

~ Station Point

Mame ; |501 Equatel
Eleswation : I (AL}

— Direction

Beaing | N |[5324 E | _+]]
™ (Offset Distance : [0000000

Station Height: I L] ] ]

r Distance

Distarice | T350
Zenith Anagle I S0 00O oo Fad Height : I {1

_ o] x|
Lacate Paint - [504 " Elgwation On

™ Side Shot Mode

~ Station Point

Name : [505 Enuate|
Eleswation : I (AL}

— Direction

\Bearing | N [[6228

Station Height: I L] ] ]

| ]
™ (Offset Distance : [0000000

r Distance

Distarice | T80

Key-in Commands:

LOCATE 502 TRAVERSE 501 DIS 450 N 59 24 E
LOCATE 504 TRAVERSE 505 DIS 360 N 62 28 W
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Exercise 5-1 Route24 GEOPAK Road for Bridge

6. Locate point 503 by using the Intersect tool (Tools > Intersect).

_lEix

Locate Point | 503
I Auta Increment By [7

~ Interzect Element

Paint | RO2 Line I

— Direction

PaToPb | [507 [50z _+ | [eE
— Olffzet

[T Distance | I o

— %ith Element

Puaint I RO4 Line I

— Diirection
PaToPb | [504 [505 7=

— Offzet

[T Distance | (TR AR ua]

Key-in Command:
LOCATE 503 INTERSECT LINE 502 501 TO 502 P 66 LINE 504 504 TO 505 M 72

7. Store CURVE1, CURVEZ2, and CURVE3 (Element > Curve > Store > By Tangents).

R=IEY
Curve name; |EL|H"-"E'I [T Station PC ‘"’I |

— Back Tangent — Element —————  Ahead Tangent

A o] AT

[158

FE: |5EI1 P |5I]3
Pl: |5EIE

Key-in Command:
Store Curve CURVEL1 PB 501 PI 502 Tangent 158 PA 503
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7. (Continued)

Eﬁture Curve By Tangents = |EI|5|
Curve name: | CURVE 2 [T Station PC vI [
— Back Tangent — Element ——— 1~ Ahead T angent
w -
/‘A T angent A
QFPT CURVET TO RO
FB: | a0z P | A04

PT CURVEL1L To 503 M 100

Key-in Command:
Store Curve CURVEZ2 PB 502 P1 503 Tangent PT CURVEL To 503 M 100 PA 504

Eﬁture Curve By Tangents = |EI|£|
Curve name: IELIFWES [ Station PC "’I I

— Back Tangent —Element ———— 1~ &head T angent

A Tongent ¥ AT

[25
PB: [503 P [505
Fl: [504

Key-in Command:
Store Curve CURVES3 PB 503 PI 504 Tangent 85 PA 505
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8. Store the alignment chain Route24 (Element > Chain > Store > From Elements).

I
Chain Name: [ROUTE24 - Element Selection
Begin at 0.0 vI I Element Tupe:  Paint "I
Element List: Paint Marme:
501 CUR CURVET CUR CURVEZ CUR < I-‘*E'E'l [ 501
CURWVE 3 505
Stare Chain

Key-in Command:
Store Chain ROUTE24 501 CUR CURVE1 CUR CURVE2 CUR CURVE3 505

9. Station the centerline at the beginning with station 10+12.6 (Element > Chain > Station).

i
Chair: IW j ‘E]
Statior: [10+125 Ahead vI
Object: | GO Equate |

Key-in Command:
Station Chain ROUTE24 BEG 10+12.6 501 AH

10. Describe the chain (Element > Chain > Utility or Tools > Navigator) and save the output
file (File > Utility). Review the output file in UltraEdit or another text editor.

11. Use COGO Navigator (Tools > Navigator) to view the data.

12. Exit Coordinate Geometry.
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Exercise 5-2

This is an individual exercise to practice storing a horizontal alignment. It is to be done outside
of a GEOPAK project.

1. Open the MicroStation file t:\br-proj\Exercise_5-2\Route_50.dgn.

2. Enter Coordinate Geometry creating a new GPK called 053, as shown in the following
dialog.

Job Murnber: IEIEE o)
Dperator Code:; ||:u

Subject: |

] | Cancel

3. Use Coordinate Geometry to create the alignments as shown on the following pages.
Note that all of the coordinates are in XY format.

Do not worry about the graphics (stationing, curve data, etc.) being plotted. These items will
be discussed in later chapters.

4. Upon completion of storing the alignments in coordinate geometry, close coordinate
geometry.
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Ex. 5-2 Horizontal Alignments GEOPAK Road for Bridge
Route50

Beginning Point: X =1698102.3440 Y =999551.4260

Ending Point: X=1702419.9216 Y =1000116.5660

Intersect the PI point using the direction back and direction ahead of curve.
Direction Back of Curve = S 82° 41’ 55" E

Degree of Curve = 2° 00’ 00”

Direction Ahead of Curve = N 49° 10’ 00” E

Station the chain beginning at 445+30.94

Name the alignment Route50.
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GEOPAK Road for Bridge

Route 50
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Ex. 5-2 Horizontal Alignments GEOPAK Road for Bridge

Big Horn

Beginning Point: X =1700104.5480
Y =1000188.1340

Ending Point: X =1700092.3040
Y =998143.9168

PI of the first curve is exactly 248.8954” from the beginning point on a bearing of
S1°04’ 27.8" W

Direction Back of first curve =S 1° 04’ 27.8” W
Degree of Curve for first curve = 5° 00" 00”
Direction Ahead of first curve =S 6° 32’ 27.3” E

The direction back of second curve matches the direction ahead of the first curve,
which is S6° 32’ 27.3” E

Degree of Curve for second curve = 5° 00" 00”

Direction Ahead of second curve = S 6° 42” 48.6” W

Intersect the alignment chain Route50 with a line segment between the PT of the first
curve, and the PC of the second curve. Note: The Route 50 station value shown is
approximate.

Store the alignment as BigHorn (be sure to include the Route50 intersection point)

Station the alignment with station 10+00 at the intersection point with the Route50 chain.
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GEOPAK Road for Bridge

Big Horn
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Ex. 5-2 Horizontal Alignments GEOPAK Road for Bridge

Ramp 1

Beginning Point is at station 452+56.52; offset 66’ LT of Route 50
The PC of the curve is the Beginning Point

Direction Back of the curve is S 82° 41’ 55” E

Degree of Curvature = 4° 00’ 00”

Direction Ahead of the curve is N 83° 27’ 28.56” E

Alignment ends at Big Horn, at about Station 6+55.32

Station the alignment beginning at 0+00

Name the alignment Rampl

Ramp 3

Beginning Point is at station 479+48.31; offset 66’ LT of Route 50

Ending Point is at end of Ramp1; however, use different point numbers for the ending
point of each ramp. Hint: Element > Point> Equate.

PC of the first curve is the alignment beginning point.

Direction Back for the first curve is S 67° 41’ 47.7” W

Degree of Curvature for first curve = 6° 00" 00”

Direction Ahead for the first curve is N 69° 50” 21.3” W

Point Back of the second curve is the PI of the first curve

Pl of second curve is at the intersection of a line through the P1 of the first curve
with a bearing of N 69° 50" 21.3” W and a line through ending point of Ramp1l
with a bearing of N 83° 27” 28.56” E. Hint: Do not use the same point number as
the ending point for both ramps.

Degree of Curvature for the second curve = 8° 45’ 00”

Point Ahead of the second curve is the alignment end point

Station the alignment beginning at station 0+00

Name the alignment Ramp3
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GEOPAK Road for Bridge

Ramp 1 & 3
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GEOPAK Road for Bridge Exercise 5-3 B1

Exercise 5-3 This is an optional individual exercise.

1. Open the Microstation file t:\br-proj\Exercise_B1\B1.dgn

2. Open the Coordinate Geometry dialog. ﬂ
Create Job Number: 456

Set the Operator Code to your initials.

GEOPAK Coordinate Geometry

Froject Mame |

Job Humber [ 456 Select |
Operator Code Iu:u:
Subject |

(] | Cancel |

3. Use the Coordinate Geometry tools to create chain B1 as shown below. Verify the area of
the chain.

602
N 12000
E 8000

Hints:
Angles at 604 and 605 are not 90°

Store point 604 and the curve before storin
points 607 and 608

120" QOffset

75" Offset

CHAIN B1
108.7655 acres

605
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GEOPAK Road for Bridge Exercise 5-4 Survey Points

Exercise 5-4

This is a group exercise to demonstrate how survey points stored in a GPK file can be use to
store a chain and profile.

1. Open the MicroStation file t:\br-proj\a_geopak\d2\j2p0300\data\plan_j2p0300.dgn.

If it is not already attached, attach t:\br-proj\a_geopak\d2\j2p0300\data\topo_j2p0300.dgn
as a reference file.

2. Enter Coordinate Geometry.
Froject Mame: | [2p0300

Job Mumber: [300 Q@
Operator Code; Iu:u

PI'OjECt Name: J2P0300 Subject | Survey Points

Job Number: 300
Cancel |

Operator Code: cu
Subject: Survey Points

If the dialog box to the right appears, enter the following
settings as shown to the right:

3. Set the Visualization to Temporary Visualization and open the COGO navigator by clicking
on the icon circled following dialog.

# Coordinate Geometry Job: 300 Operator: cu -10O0] x|

File Edit Element ‘iew Tools User

— SRR mmml 175 A n/ﬁ"é fi f‘n"é r% r@,‘w"é (i 1{;:;" /j‘ R d’é ?%? ﬁ ¥ Bedefine

 Dizable Vizualization

D OFF (Featre] | Browse | 39123 w| argg123 v se39g)12 v 12434 ¥| Bearing v |
" Permanent Yisualization

s — I I |

COGO Keyir: | ~|
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Exercise 5-4 Survey Points GEOPAK Road for Bridge

4. With the Element set to Point, highlight points 1-25 as shown below. Visualize the points by
clicking on the Visualize Element icon (the paint brush), which is circled in the figure.

—iix

Select  Tools
N X id@ N
Element :  Paint il I

These points are the field survey and contain XY &Z information for the streambed.
Typically these points are used to store a 3D survey chain. Many parts of GEOPAK Road
cannot work with a three dimensional chain, a 2D chain and profile need to be created from
the points.

In most instances the District Designer will have already done this. The following steps
show how the points can be used the 2D chain and profile. The process is to store a point-to-
point chain using the points, which assigns station values to the points based in the station
value assigned to the beginning of the chain.

Once the chain is stored, a key-in command can be used to create the profile from the 3D
points with the station value assigned to them
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5. The chain can be created from a list of points by going to the COGO pull down menu
Element > Chain > Store > From Elements: The chain can be stored in either direction,
depending upon the order in which the points are listed. If the chain and profile are desired
to run in the same direction as the increasing numerical order of the points the element list
for the twenty-five points in the example is “1-25”. However, if the chain and profile are to
run in the opposite direction of the numerical order of the points, the element list needs to be
reversed so it is “25-1". If this reverse order is used, COGO assigns the beginning station
value to point 25 and increase the stationing as the chain proceeds to points 24, 223, etc.

Since we are going to use upstream stationing, fill our the Store Chain From Elements using
the following values as shown in the following dialog as well:

Chain Name: UPSTREAM
Stationing: Begin at 0.00
Element List: 1-25

i
Chain Name: [UFSTREAM [} Bl Sl
Begin at0.00 ¥ | [T000000 Element Type: FPoint |
Element List: Paint M arne:

1-25 <.5.dd| IEE

Stare Chain

Once the dialog is complete, click on Store Chain to store the chain.

6. The profile must be created using a key-in command. It is of the form:

S PRO name list,

where:

S is short for STORE command,

PRO is short for PROFILE,

name is the name of the profile to be stored, and
list is the list of previously stored points.

The list of points may be listed as individual points, a point range, or a combination of the
two.

Type in the following command intn the COGO Key-in field and hit ENTER to execute the
command:
S PRO UPSTREAM 1-25
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7. Use the COGO navigator to describe the chain and profile just stored.
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Graphical COGO
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Chapter 6 Graphical COGO

6.1 Objectives

Create and store coordinate geometry elements using the Graphical Coordinate Geometry tools.

6.2 Definitions

Graphical Coordinate Geometry (Graphical COGO) is a set of tools that allows the user to store
or modify coordinate geometry elements (points, lines, curves, spirals, chains, and parcels) by
key-in or a mouse click. (Note: Use a “left click” to data point or accept and a “right click” to
reject.) The elements are stored directly into the coordinate geometry database (.gpk) while
being created or modified graphically on the screen.

6.3 Accessing

The Graphical Coordinate Geometry tools can be accessed from the Road tool frame or from the
MicroStation Application pull down menu. Click on the second icon in the Horizontal &
Vertical Geometry tools shown below to access the tool from the Road tool frame.

*?r uama@|ﬁv%‘ Q

Or select Applications > GEOPAK Road > Geometry > Graphical Coordinate Geometry to
access the tool. If the user attempts to activate Graphical COGO without an active session of
coordinate geometry, a warning dialog will appear advising the user that a coordinate geometry
session must be started.

6.4 Tool Frame
£

When Graphical COGO is started, the tool frame shown in the figure to the right <

appears. It contains the following four toolboxes. When a tool in one of the 2

toolboxes is selected, a dialog box will appear for the user to key-in any required
information.

6.4.1 Store Elements Store Elements
N i P -=”|
6.4.2 Modify Elements

|-_:'.< /"'- |: )’Cl,ﬁl““ S

6.4.3 Manipulate Elements IS

N -l 2] x|

6.4.4 Groups Groups |
o | &Y
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6.5 Store Elements Tools

The Store Elements toolbox is used to store points, lines, curves, and spirals. The following

tools are contained in the Store Elements toolbox.

il 6.5.1 Store Point
Z£ Store Poink o ] =
A |
Coordinates:  Cartesian "I
[T /B asting: W
r WNDrthing:lW

[T Elewvation: [0.00

gﬁture Poink

i T

Coordinates:  Curwilinear "I

=101 i

Chain Id: | <Selects
[ Station:
[T Offsek:
[~ Elevatior:

=
—
[000
oo

The user can store a point by either Cartesian coordinates (XYZ), or curvilinear coordinates
(station and offset). The XY and/or Z coordinates or the station, offset, and/or elevation can be

locked or a data point can be used to place the point.

/’ 6.5.2 Store Equally Spaced Points

gﬁture Equally Spacecﬁé

L]

=10 x|

First Paint: |

Second Poirt: |

Pointz: I 1

Stores a given number of points spaced equally between two specified points. The points may be
either previously stored to COGO points or may be stored automatically by data pointing at the

location of the desired point.

«_+| 6.5.3 Locate Point

™ Distanee: [
[T Direction: I—
o=t [
[T Slope I—
[T Store Line |L1—

Stores a point by distance and direction. The distance, direction, offset, and slope can be locked.

A line segment can also be stored.
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ﬂ 6.5.4 Store Line

1=}
Id [
Firzt Paoint; I
Second Paint; I

Stores a line segment between two previously stored points.

ﬂ 6.5.5 Store Line by 2 Points

#5 Store Line by 2. =10l =]
Id: |L1

[T angle [N O'0E
[T Lengtk [100.00

Stores a line segment and its endpoints. The distance and direction of the line segment can be
specified.

ll 6.5.6 Store Tangent Line

—icix i [
¢ [0 ET..E?.’.‘EF.'?; |1SD'E”'? ,
I Ange [NGTTOE T uneate: NH'SUHQ
—_— orE
[T Length: |1I:IFI.I_:IEI Copy
Truncate:  Existing 'I Copy [Remaove Owerlap)

Stores a line segment that is tangent to a curve. The two endpoints of the line segment are also
stored. The angle and the length of the tangent line can be specified. Four Truncate options
affect what happens to the original COGO element. They are:

Existing: The original COGO element is truncated or extended to the end of the new COGO
element.

None: The original COGO element is unchanged and is not truncated.

Copy: The original COGO element is copied and the copy is truncated or extended so that the
original element is left unchanged

Copy (Remove Overlap): If the end of the new COGO element is not on the original element, a
copy is made of the original element. The copy is extended to the new element and any overlap
with the original element is removed.

Note: Redefine must be activated for the original element to be modified.

10/1/04 Missouri Department of Transportation 6-3



Chapter 6 Graphical COGO

fl 6.5.7 Store Curve by 3 Points

il
|d: |E1
[T Radius IEI.EIEI

Stores a circular curve by data pointing to locate the beginning (PC) and ending points (PT) of
the curve. The radius of the curve may be specified (by entering and locking its value in the
Radius: field) or set dynamically by a data point locating a point on the curve (prompt requests a
Through Point). If the radius is specified the final data point determines which of the possible
solutions is stored.

j 6.5.8 Store Curve by Center

R =IEY
Id: IE'I
r Radius: IEI.EIEI
[T Dekasngle: IIT oot

Stores a curve by specifying the center and the beginning location of the curve. The Radius may
be specified or set dynamically by a data point locating the start of the curve. The Delta Angle
may be specified or set dynamically by locating the ending point.

ﬂl 6.5.9 Store Tangent Curve Constrained

(i
S| R

I IE'I— | .Hadius: I
[T Radius: I— I_ b Dela
’ Directian
r M I Length

Stores a curve tangent to a previously stored COGO element selected with a data point. The
curve Radius may be specified or set dynamically by a data point locating the center of the
curve. Once the radius is set, the length of the curve may set manually by specifying either the
Delta angle, the Direction ahead, or the Length of the curve with the final data point
determining which of the possible solutions is stored. If the length of the curve is not specified, a
data point sets it dynamically.
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;”1 6.5.10 Store Tangent Curve Unconstrained

# Store Tangent Curve Unce =10 x|
Id: ||:'|
™ Radius: IEI.EIEI
[T Length: [0.00

Truncate:  Mone il |

Stores a curve tangent to a previously stored COGO element selected by the first data point. The
second data point dynamically specifies the through point. The Radius and/or the Length of the
curve may be specified or set dynamically by a data point. The Truncate options are the same
as those described for Store Tangent Line.

Note: Redefine must be activated for the original element to be modified.

& 6.5.11 Stores Tangent Spiral

=T
HI:
Spiral Entry Radiug: 10000

Spiral Exit Fadiusz: | 100.0
Spiral Length: I 1000

Stores a spiral tangent to a previously stored COGO element. To use the tool, manually enter the
Spiral Exit Radius and Spiral Length. Once these are set, identify the COGO element. The
Spiral Entry Radius is calculated from the identified element and displayed. Move the cursor
to see the possible solutions and data point when the desired one is displayed.

6.6 Modify Element Tools

The Modify Elements toolbox is used to modify previously stored cogo elements. The Redefine
toggle must be turned on to modify existing elements. Note: When using the tools it is very
important to pay attention to the prompts in the lower left hand corner of the MicroStation
window. This is because may of the tools require the user to identify the element to be modified
and than accept or reject the selection before moving on to the next step. This functionality is
provided because unlike the MicroStation, Graphical COGO does not have an undo function.
The following tools are contained in the Modify Elements toolbox.

ﬁl 6.6.1 Partial Delete

Deletes part of a COGO element creating two separate COGO elements. Additional points will
be stored if needed. It works like the MicroStation Partial Delete tool. The first data point
indicates the start of the deletion. With this defined the movement of the cursor shows the
dynamic deletion with the second data point indicating the end of the deletion.
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,f_l 6.6.2 Extend Plan Element

# Extend Plan Ele =01 x| E Length =10] ]
" Estersion ¥ | [0.0000 i » Extension || 0.0000

[T Mew Segment [T Mew Segment

Extends or shortens any COGO element. The tool work similar to the MicroStation Extend tool
with the addition that the total Length of the modified element or only the amount of the
Extension may be specified manual. A positive extension value lengthens the element and a
negative value shortens it. If the New Segment is toggled on and the new length is longer than
the original element, the original element is left unchanged and a new COGO line segment is
created to bridge the gap. New Segment has no effect if the original element is shortened.

_|:| 6.6.3 Trim Elements

Trims or extends COGO elements to another COGO element. Its function is similar to the
MicroStation Trim Element tool. First select and accept the COGO element to be used as the
cutting element (2 separate mouse data points). With the cutting element selected, identify the
COGO element to be trimmed or extended by a data point on the end of the element to trimmed
or extended. COGO will display the tentative solution. Data point on the screen to accept or
press the mouse resent button to reject. If desired, additional elements can be modified based on
the cutting line by identifying the end of the next COGO element to be modified.

il 6.6.4 Intersect Elements

R
idi
First element:

[T Extend

[T Offset; I

Second element;
[T Extend

[T Offset; I

Stores a new COGO point at the intersection of two COGO elements. The original elements are
not modified. If the elements do not actually cross, Extend must de activated (toggled on) for
the element(s) that needs to projected. An Offset may be specified for either of the elements by
activating the option and entering the offset amount (positive for an offset to the right and
negative for an offset to the left). The steps to using the tool are to identify the first element and
accept it; identify the second element and accept it; and accept the proposed solution. Clicking
the mouse-reset will stop the process.

j 6.6.5 Extend Element to Intersection

Lengthen or shorten a COGO element to another COGO element. Works functionally the same
as its MicroStation counterpart with the addition of the accept/reject option.
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_\l 6.6.6 Extend Elements to Intersection

Lengthens or shortens two elements to intersect each other. Works functionally the same as its
MicroStation counterpart with the addition of the accept/reject option.

ll 6.6.7 Construct Circular Fillet
JRIeT

Id: |I:1
e Trncate: B None
Radius: [1.0000 E_‘”t:‘
irs
Truncate: MNone "I Second

Stores a circular curve between two COGO elements. To use the tool, specify the name of the
curve to be created and its radius or accept the next available name. There are four Truncate
options determine whether or not the original elements are modified: None—neither element is
modified, Both—both original elements are lengthened or shortened as need, First—only the
first element is modified, and Second—only the element selected second is modified. After
identifying and accepting the first element and identifying the second element, at tentative
solution will be displayed if there is one. Moving the cursor will through the four possible
quadrants will vary the solution. With the desired solution displayed data point to accept the
solution.

ll 6.6.8 Construct Chamfer
=10

= O C—
N I Fecvs NN
Distanice 1: |'I.EI Truneste; ¥ None
Digtance 2 | 1.0 B.Dth
oot X Firzt
iTruncated  MNone "l Y—

Stores a line and its endpoints between two nonparallel elements. To use the tool, specify the
name of the line to be created or accept the next available name. Distance 1 is the distance along
the first selected COGO element from the intersection point of the two original elements to the
start of the chamfer. Distance 2 is the along the second COGO element from intersection point
to the end of the chamfer. After identifying & accepting the first element and identifying the
second element, the movement of the cursor will display the different possible solutions. Data
point when the desired solution is displayed to accept that solution. The four Truncate options
are the same as those for constructing a circular fillet.
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22| 6.6.9 cut Element

The tool cuts a COGO element into segments. Keep original
element causes the original element(s) to remain unchanged
and only copies of the element are modified if this option is
activated. There are four operation modes for the tool. The
figure to the right is used to describe the first two modes.

1025

One Cut Many: If a MicroStation selection set is not used,
the first element identified is the element to be cut and the

£ CutElement =101 x|

second element is the cutting element. However, if more LH
than one element is to be cut, a MicroStation selection set Mode: One Cut Mary |
must be used. For this option, place the elements to be cut ™ Keep original element

into a selection set, activate the Cut Element tool, identify
the cutting element, and accept/reject the proposed solution. As an example: L1, L2 and the
curve can be cut at the same time by placing them into a MicroStation selection set and selecting
L3 as the cutting element.

Many Cut One:' If a _I\/_Iicrc_)Station S(_election set is not used, ZCut Flement (ol
the first element identified is the cutting element and the '

second element is the element to be cut. However, ifone |

element is to be cut by many, a MicroStation selection set Mode? Many Cut One 7 |

must be used. For this option, place the cutting elements in a ™ Keep original element

selection set, activate the Cut Element tool, identify the

element to be cut, and accept/reject the proposed solution. As an example: To cut L3 using the
other element, place L1, L2 and the curve into a MicroStation selection set, activate the tool, and
select as the element to be cut.

Cut by Distance: The original COGO element is divided £ Cut Element ol x|
into segments of the user specified length starting at the N

beginning point of the element. The length of the original . _

element determines the number of segments. The final Mods] _Cut By Distance | [100

segment will be shorter than the others unless the length of B e lend i

the original element is evenly divisible by the segment length. After identifying the element to
be cut, the tentative solution is displayed, which can be accepted or rejected.

Cut by Interval: Divides a COGO element into segments of F=Iariin
equal length. The number of segments is determined by the N
value entered into the field to the right of the Mode toggle. S

After identifying the element to be cut, the tentative solution ~ M24%: Eut By Interval = ¢

is displayed, which can be accepted or rejected. B =5 el 2 sz

=101 =
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6.7 Manipulate Elements

The Manipulate Elements tools allow the user to adjust previously created COGO elements. If
an element is moved, the redefine toggle must be turned on. The following tools are in the
Manipulate Elements toolbox.

A 6.7.1 Move Plan View Element

JRIaI plel )T

T Mumber of Copies: |'| ¥ Mumber of Copies: |'|

Moves or copies a COGO element. The Number of Copies toggle determines if the element is
moved or copied. If activated, the number of copies may be specified. To use the tool, identify
and accept the element, data point to locate an origin point and data point a second time to locate
the end point.

i|| 6.7.2 Rotate Plan View Element

il

[ ange I oo ooo!
r Mumber, of Copies: [

Rotates the element about a specified point. The user may specify the Angle of rotation and the
Number of Copies, if any. After identifying and accepting the element, data point to locate the
point of rotation, data point to locate a first point, and data point to locate the second point or to
accept the solution using the specified angle.

ﬁl 6.7.3 Copy Parallel
o1
@
[T Distance: I

Copies an element parallel to the original element. The user may specify an offset distance by
activating the Distance toggle and providing the value. If this option is not activated, the user
provides the parallel offset dynamically.

@l 6.7.4 Delete Element

Deletes an element from a coordinate database (GPK file). Warning: There is no undo for this
command. The tool functions just like it’s MicroStation counter part.
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6.8 Groups

The Groups tools allow the user to create a chain or parcel from a series of COGO elements that
are connected end to end. The elements cannot overlap or have a gap greater than the Max Gap
amount specified. The following tools are contained in the Groups toolbox. If COGO encounters
an Opposing Element, the user has the option to Transpose the original element or to Create a

new element going in the right direction. Redefine must be activated for an element to be

transposed.

[£| 6.8.1 Store Chain

Stores a chain from previously
stored COGO elements. The

user selects the first element

and data points to accept each _
O ppozing Element;

_ ol x|
EH|CHN|
Beain Station: I 0+00.00

Tranzpoze

il
Id: |EHN1
Begin Station: IEI+EIEI.EIEI

element connected to the
previous element. When all

- | Opposing Element!  » Transpose
bl ax Gap: I (0.000000 Max Gap: Create

elements are selected, the user

is prompted to data point for the direction of the stationing.

&l 6.8.2 Store Parcel

The tool stores property information to the GPK from
previously stored COGO elements. For a given piece of
property, the Parcel must be stored first. Once this is
gone, the Type toggle may be switched to the other
right of way features that are supported: Building,
Easement, and Taking. When the type is set to Parcel,
the dialog may be expanded to enable the user to store
the Owner Name and an Improvement description.

The Opposing Element option works the same as it
does for Store Chain. Method defines the way the
elements are selected. Automatic causes the tool to
select elements in the same way as Store Chain.
Manual allows the user to select the individual
elements and

&' store Parcel =100} click on the
Id: [FARZ Complete
Type: Parcel | button to store
Opposing Element: _Transpose ¥ the element.
Methl:u:l F Manual Eu:umpletel
Max Gap Automatic [ . When all of the
elements are

selected, the
user is prompted for the direction of the parcel, and the
point of beginning.

{0
id [BGE
Type:  Parcel vI
Opposing Element:  Tranzpose vI
Method:  Automatic vI
Max Gap: IW .

£ Store Parcel =01 x|
|d: IF'.-'l'-.HE
Type: P Parcel
Opposzing Element: Building
W ethod: E azement

b ax Gap: VR

-l
|d: IF'.-’-‘-.HE

Type:  Parcel bl I
Opposing Element: Tranzpoze ™ I
Method:  Automatic ™ I

Max Gap: IW .

Improvement; | v
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GEOPAK Road Chapter 7 Horizontal Alignment Generator

7.1 Objectives

Create and store horizontal alignment elements using COGO based graphical tools.

7.2 Definitions

The Horizontal Alignment Generator enables the user to create or modify horizontal
alignments elements and automatically stores them in the active coordinate geometry (COGO)
database. Because of this, a GEOPAK COGO session must be active before the generator can be
used. Spirals, curves, tapers, and ramps can all be placed according to user-defined parameters.

As the tools in the generator are presented in the rest of the chapter the required mouse clicks
will be described as follows:

Data point—a regular mouse click, which is the left button on a standard mouse configuration
Accept—a regular mouse click, which is the left button on a standard mouse configuration
Reject—an alternate mouse click, which is the right button on a standard mouse configuration
Reset—an alternate mouse click, which is the right button on a standard mouse configuration
Snap—a center button click

7.3 Accessing

The Horizontal Alignment Generator can be accessed from the Road tool frame, from the
MicroStation Application pull down menu, or from the Road Project flowchart. To access it
from the Road tool frame, click on the third icon in the Horizontal & Vertical Geometry tools
shown below.

|
R ® Aoy &

Or select Applications > GEOPAK Road > Geometry > Layout Alignments Horizontal from
the MicroStation menu bar. To access it from the Road Project flow chart, click on the
Horizontal Alignment button shown below.

Huarizartal
&lignment

If the user attempts to activate Graphical COGO without an active session of coordinate
geometry, a warning dialog appears advising the user that a coordinate geometry session must be
started.

7.4 Menu Bar

File Design Tables Tools

When the Horizontal Alignment Generator is started, the menu bar shown above will open. The
Horizontal Alignment Generator menu bar has three items: File, Design Tables, and Tools.
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GEOPAK Road

7.4.1 File Menu

The File menu has one option: Preferences, which allows the user to change the following

items.

7.4.1.1 ELEMENT SYMBOLOGY

The Element Symbology section of the dialog, as shown below, allows the user to set the
MicroStation symbology of NOT stored to the GPK. If the items are stored as COGO elements
the settings in the MoDOT.smd file override any of these settings. To set the symbology for an
item, do an alternate mouse click on the picture of the elements symbology, which brings up the
menu shown below to the right. From the menu, the symbology can be set using the standard
dialog, the current MicroStation symbology, the attributes of a selected element, or the
symbology copied and pasted from another element. The Label Scale is applied to any text
labels. The Grouping options are None and Graphic Group.

£ Preferences

e r
COGO Element M ames r
Curve Deszign T ables

Spiral Design Tables r
Tuming Paths r
Pl Alignment

Geometry Settings

Line Element :
Curve Element :
Spiral Element ;

Congtruction Line :

Label Scale :

p

=101 %]

_|EI|

By Current

By Element

Copy
Paste

Dynamic Increments Grouping:  Mone MHone "I
7.4.1.2 COGO ELEMENT NAMES
If the Save as COGO o o=

Elements toggle is activated,
the Element Symbology
settings described in the
previous section are ignored.
Default Beginning Element
Names can be set by
activating the type of element
and entering a name for the
first item of each type. For
example, using the settings
shown below, the first curve
stored would be RTE50-1,
the second would be RTES50-
2, etc.

Cateqgary |

Elerment Symbalogy

COGO Element Mames
Curve Design T ables
Spiral Design Tablez
Turning FPathz

Fl Alignment
Geomety Settings
Dyramic Increments

¥ Sawve az COGO Elements

— Beginning Element Mames

¥ Fairt: |1

W Line: |L1

¥ Curve: |RTEGO-

W Spiral: [RTEGO-1
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7.4.1.3 CURVE AND SPIRAL DESIGN TABLES

These two sections of the preference dialog set the design tables to be used for curves and
spirals. The tables are used to calculate the required geometry parameters based tool settings.
CADD Support has configured GEOPAK to make use of the current standard curve tables being
utilized by MoDOT and the user does not need set these standards. Since MoDOT uses two
super elevation max e values (8 and 4%) the user needs to select the appropriate table.

7.4.1.4 TURNING PATHS

Turning Paths is a new tool that has been added to GEOPAK and may be utilized by MoDOT at
some point in the future. Because MoDOT currently uses Auto Turn, which is more versatile,
the GEOPAK Turning Paths tool is not supported.

7.4.15 PI_ALIGNMENT & Prefereniis =
The PI Alignment tool allows
the user to create or modify a Category | Companent Navigation
chain in a table format. See Elemenit Symbology
Section 7.9 to learn about the CAGO Element Mames [™ Hilite Componet [ window Center
f . li fth |l Th Curve Dezign T ables
unctionality of t e to_o . The Spiral Design T ables - .
Component Navigation part Tuming Paths ~ Constraint Digplay Settings
of the dialog controls F1 Aligrment [ Distance Label-

- ="
whether or not the element Gieomelry Settings Diection Label . [N
corresponding to the line in Dynarmic Increments L e
the P1 Alignment Table is P Point il
hilited or centered in the Pl Paint Radius : | 10.00

active MicroStation window.
The Constraint Display
Settings controls whether or
not the items listed are displayed and the attributes of the items if they are displayed.

7.4.1.6 GEOMETRY £ Preferences i =l
SETTINGS |
. Cateqgar ]
Geometry Settings controls - ~ eneral Settings
h for individual Elerment Symbology
the _parameters or individua LOGU Element Mames Curve Parameter :  Degres [Arc) - |
design elements. The Curve Curve Design T ables e T -
Parameter may to be set to Spiral Design Tables rection  _Heaing
Radius, Degree (Arc), or ;r‘;‘l:gﬁrf:i‘* e At ot
B Ighment Sethings

D?gree_’ (Chord)' The Geometiy Settings
Direction may be displayed Dynarmic Increments Pl Coordinates : =Y - |
in Bearing or Azimuth. Pl Distarce : El to Pl - |
Coordinates may be given in :

Spiral Parameter :  Length i
XY or NE format. The i 2 |
straight Distance may be

displayed as the distance
form PI to PI or as the length of the Tangent Segment. The Spiral Parameter may be Length
or A. Consult the MoDOT Project Development Manual for the current parameters to be used.
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7.4.1.7 DYNAMIC INCREMENTS

Dynamic Increments allows the user to set Increment Values for various design parameters.
The Round to Even -
Increment toggles controls & preferences =101 x|

whether the increment is
Cateqory |

~ Increment Yalues
rounded to the next even Element Symbology
value (ton)lor ap_r.::]ledtto the COGO Element Names | Fiaius: [E00—— Degres: [T15°0
current value withou Curve Design T ables )
rounding to the next even Spiral Design Tables Offzet : |1.EIEI R atio : I'I.EIEI
value (off). Activate ;m;ﬁnﬁ':r:?s Length: [1.00 & [1.00
PageUp/PageDown Geometry 5ettings S I 0o
shortcut keyS allows the [] yramic [ncrements
user to use the keyboard up ¥ Round to Even Increment
and down arrow keys as ¥ Activate Pagellp/PageDown shortcut keys

shortcut keys for clicking on
the increment up or down
arrows in the individual tool
dialog boxes.

7.4.2 Design Tables

This pull down menu allows the user to view and/or set the Design Tables for a Symmetrical 3
Centered Curve, an Asymmetrical 3 Centered Curve, a Symmetrical Taper Curve, an
Asymmetrical Taper Curve, and a Spiral Curve. Default design parameters are provided for
various vehicle types and deflection angles. Users should not vary these values since they are
based on the current AASHTO standards utilized by MoDOT.

#£D: ' ..\ HA_3CenteredCur =10 %]

Deflection Angle | Bl:def:=75 |

Yehicle | Entw PR | Midde B | Exit R | Offset |=

s 100 75 100 20

=g 120 45 120 20

WE-40 120 45 120 5.0

WE-BD 180 50 150 E5

WE-2 440 75 440 150 |
7.4.3 Tools

. - B ] [
The Tools menu (shown to the right) allows access to the Main Alignment - X
tool frame (shown below) or to any of the individual Horizontal Alignment -E';'I -
ain

tool pallets. The rest of the chapter discusses the individual tool pallets.

Lines ' Curves

il | o
Curve Combinations
» ﬁ Spiral Combinations
By _!: ’ Zomplex Transitions
'.': \: alignment
LRI Manipulate
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7.5 Lines/Curves Tools

The Line/Curves tools allow the user to place line and curve  [if® |
elements by various methods. The Line/Curves toolbox

. . . LI N e
(shown to the right) contains the following tools. / > ‘ 2t Y ‘

ﬂ 7.5.1 Store Line By 2 Points

Stores a line and its endpoints. It functions like its Graphical COGO counter part except that the
name of the line is determined by the COGO Element Names preference discussed above.

ll 7.5.2 Store Tangent Line

Stores a line tangent to a curve and the endpoints of a line. It functions like its Graphical COGO
counter part except that the name of the line is determined by the COGO Element Names
preference discussed above.

= 7.5.3 Store Curve By 3 Points

Stores a circular curve by selecting the beginning point, the ending point of the curve, and a
point on the curve. It functions like its Graphical COGO counter part except that the name of the
line and the curve design parameter are determined respectively by the COGO Element Names
and the Geometry Settings preferences discussed above.

El 7.5.4 Store Curve By Center

Stores a circular curve by defining the center point, radius, and delta angle. It functions like its
Graphical COGO counter part except that the name of the line and the curve design parameter
are determined respectively by the COGO Element Names and the Geometry Settings
preferences discussed above.

;’1 7.5.5 Store Tangent Curve Unconstrained

Places a curve tangent to a line or curve, and through a specified point. It functions like its
Graphical COGO counter part except that the name of the line and the curve design parameter
are determined respectively by the COGO Element Names and the Geometry Settings
preferences discussed above.

jl 7.5.6 Place Curve Between Two Elements BT ol

Places a circular curve between two elements. A Back and ™| Back Offset: [Ooooo00 =
Ahead Offset may be specified as well as the curve design Degee: | Fa

parameter (Degree or Radius of curve) set in the Geometry [ shead Offset- [T000000 =
Settings preferences. The user may increment the values in

these and similar fields by using the adjacent up and down ) :
increment buttons or up and down arrow keys if that option NEmeE s | b Wene

has been enabled. An exterior Loop can be constructed by gc'thk

activating that option. There are four Truncate options for ﬁ;:ad
the intersecting elements: None, Both, Back, and Ahead.

[T Loop [Exterior Constuction)
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To use the tool, specify the curve design parameter value (Degree or Radius) and the optional
offset values. Following the prompt in the lower left hand corner of the MicroStation window:
identify (data point) and accept/reject the first element; identify the second element with a data
point; move the cursor to view the possible solutions; and data point with the desired solution
displayed to initiate construction or reset to reject all solutions. Note: See Section 7.2 for the
definition of a data point, accept, reject, and the other mouse clicks used in this chapter.

:l 7.5.7 Place Simple Transition

Draws a transition element between two arcs or a line and =3
one arc. The Transition element may be Tangent, a

Curve, or a Spiral as shown to the right. 1f a Curve ni P Tangent
transition element is chosen, the resulting Curvature Curwatire : Ll
combination can be set to Compound or Reverse and the Degres : —ori H
value of the defining the amount of curvature needs to be Truncate:  Mone -

specified, as shown below. The curvature must be flat
enough so the transition can span the two elements at either end of the transition.

i i
Transition :  Curve bl I Transtion & Curve bl |
Curvature ©  # Compound Curvature :  Compound ‘"’I

Degree : Reverse — Degree: [ 4
Truncate . Mone 7 I Truncate . Mone 7 I

If the transition element is a spiral, the beginning and ending radius are determined by the
elements at each end of the transition. The Truncate options are None, Both, Back, and Ahead.

7.6 Curve Combination Tools

The Curve Combination Tools allows the user to define simple ,
turning paths and to place compound, three centered, tapered, and '

reverse curves, using the tools shown to the right. Many of the tools g ‘
utilize the definitions shown in the following figure.

’ ‘\
// + N
’ N
BACK TAPER OFFSET U/z /_\N N AHEAD TAPER OFFSET
/ < | N
’ I‘K N
IDENTIFIED FIRST i N
H VoY IDENTIFIED SECOND
: H \ ELEMENT
1 T VS
L 1
L !
L I
i r
BACK OFFSET AHEAD OFFSET \
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7.6.1 Place Turning Paths

= MoDOT currently uses Auto Turn to define turning paths because that tool is more
versatile than the GEOPAK tool. For this reason Place Turning Paths is not supported.

_| 7.6.2 Place Compound Curves

Places a compound curve between two elements using the dialog shown below. Optional Back
and Ahead Offsets to the two elements may be specified. The Entry Radius and Exit Radius
must be specified. A parameter to define the length of either the entry or exit curve must be
supplied, which may be the Length; the deflection angle in decimal degrees (d.ddd), degrees-
minutes-seconds (d m s), Radians, or Grads; or the Offset, as shown in below in the figure to
the right. A Loop for Exterior Construction may be constructed by checking that option. The
standard Truncate options of None, Both, Back, and Ahead are supported.

# Place Compound Curves =lo]x]| " E— I ]
geesoseg £ng
¥ Back Offset: [0.000000 B d.ddd

Entry Radius : [E0000000C Bd@ dms > |[45 00" P dms (4500 =
Esit Radivs - [500.00000C Ewi® s = | [T50 H Radians |77 =

[Grads

¥ Ahead Offset IEI.EIEIEIEIEIEI E Dffset

[ Loop [Exterior Construction]

Truncate . Mone - I

After entering the values in the dialog, construction is begun by selecting and accepting the two
elements. Once a tentative solution is shown, the up and down arrows to the right of each of the
fields can be used to dynamically adjust the solution. It is also possible to change the quadrant
of the solution by movement of the cursor. A data point confirms the desired solution.

_I 7.6.3 Place Three Centered Curves

Stores a three-centered curve between two elements. In addition to specifying the offsets and
curve radii, as was possible with the previous tool, this tool allows the user to fill in some of the
parameters using the Design Vehicles section in the bottom right corner of the dialog.

Z Place Three Centered Curves o ]

|7 Back Offzet IWE
Entry A adius : Img Offset "I ITE

Central Radius : IWE
Esit Radius: [500.000000 B Offset w| T30 4

p .fl'-.heau:l foSEt . I 1 DDDDDDD E Design "-.-"Ehil3|ES

[T Loop [Exterior Construction) Table Type :  Symmetrical "l
Tuncate :  Mone vI Deflection : [I0<def<=105 =]
Wehicle : [wE-57 =|
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Selecting the Table Type (Symmetrical or Asymmetrical) and the Deflection range determines
which of the Design Table is used. The default design tables are based on the AASHTO Green
Book. Which set of tables is used is part of the determined by the user preferences (Horizontal
Alignment Generator pull down menu File > Preferences.) The individual tables can be viewed
by selecting the desired set of tables from the Horizontal Alignment Generator Design Tables
pull down menu.

After completing the desired portions of the dialog, construction is begun by selecting and
accepting the back and ahead elements. If the deflection angle between the elements does not
match the one selected in the dialog, GEOPAK displays an alert and adjusts the deflection range
to match the two elements. Once a tentative solution is shown, the up and down arrows to the
right of each of the fields can be used to dynamically adjust the solution. It is also possible to
change the quadrant of the solution by movement of the cursor. A data point confirms the
desired solution. The Truncate options are None, Both, Back, and Ahead.

_I 7.6.4 Place Taper Curves

Places a curve and tapers between two elements. This tool has the same options as the previous
one plus the ability to add a Back and Ahead Taper at the beginning and ending of the curve.
The tapers are defined by specifying the taper Ratio and the either its Offset or Length using the
pull down toggle for each taper.

As with the previous tool, the user may fill in some of the parameters using the Design Vehicles
section in the bottom right corner of the dialog.

£ Place Taper Curves =10] x|

W Back Offset: [10.000000 =

¥ Back Taper  Offset vI IWE R atio : IWE
Intermediate Curve Badius : IWE ™

¥ Ahead Taper  Offzet vI IWE Fiatio : IWE

¥ head Offset: [10.000000 B b gionvehicles

[T Loop (Exterior Construction) Table Type:  Symmetrical "’l

Tuncate 1 Mone ‘"’I Deflection: [90<def<=105 =]

After completing the desired portions of the dialog, construction is begun by selecting and
accepting the back and ahead elements. If the deflection angle between the elements does not
match the one selected in the dialog, GEOPAK displays an alert and adjusts the deflection range
to match the two elements. Once a tentative solution is shown, the up and down arrows to the
right of each of the fields can be used to dynamically adjust the solution. It is also possible to
change the quadrant of the solution by movement of the cursor. A data point confirms the
desired solution. The Truncate options are None, Both, Back, and Ahead.
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_| 7.6.5 Place Reverse Curves

Stores reverse curves between two elements. A tangent section between the curves can also be
stored. To use this option, activate it (as show by the check mark in the figure below) and
provide the Tangent Length.

The user must specify the Entry and EXit curve parameter and has the option to set the start of
the reverse curves by activation the top toggle in the dialog below.

& piace Reverse Curves S TE
I~ Lengh ¥| [0.0000 =

Entry Degree : |47 0'0.00" =
FTangent Length: | 0.000000 E
Exit Degree: [4° 0 0.00" =

[T Loop [Exterior Construction]

Truncate: Mone ™ I

If the back element is a line, only the Length option is available, which specifies the distance
from the start of the back element to the start of the reverse curve. However, if the back element
is curved the user may determine the start of the reversed curve by specifying the back Length,
Direction, or Delta angle, as shown in the following figure.

£ Place Reverse Eurf:

™ | » Length |[0.0000

Dhirection I FENETIE
Delta

¥ T: d [ 0.000000
Exit Degree: [4°0'0.00"

[T Loop (Exterior Construction)

Truncate: Mone ™ I

mmmmE

The option to create a Loop (Exterior Construction) can be chosen by activating that toggle. The
standard Truncate options (None, Both, Back, and Ahead) are also available.

After completing the desired portions of the dialog, construction is begun by selecting and
accepting the back and ahead elements. If it exists, the tentative solution is displayed. The user
may modify the solution by using the up and down arrows to the right of each value field. If the
first option has not been locked, movement of the cursor determines where the entry curve
begins. A data point confirms the desired solution.
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GEOPAK Road

7.7 Spiral Combinations

The Spiral Combinations tools in the toolbox to the right allow
the user to place spirals with curves, tangents, and other spirals.
Since MoDOT typically places only spiral-curve-spiral
combinations between tangents, only that tool is discussed in

detail.

=

7.7.1 Place SC Tangent To Line

spiral C x|
TE T

Stores a spiral-curve combination tangent to a specified line using the parameters shown below
in the figure on the left. The optional Tangent Length is the distance from the start of the
specified line to the start of the spiral. The pull down, expanded in the figure on the right below,
lets the user specify the length of curve using the parameters shown.

EP'EEE SC Tangent ko L

=10 %]
=

Tangent Length ; |

Entry Spiral Length : | 0.000000
Exit Degres : |

I~ Curvelength »| |

[T Tiuncate Back Element

=
=
=

Il x
™ Tannent | ehnth I 1000.0000 E
Curve Lenath | 1 5aaa00 ==
Drirection
Delta : [5°00.00 H
; [14425550 =
[T Twneate Back Element

@ 7.7.2 Place ST Tangent To Curve

Stores a spiral-tangent combination tangent to a curve using the parameters shown below in the
figure on the left. The pull down, expanded in the figure on the right below, lets the user specify
the location of the spiral-tangent combination using the parameters shown

01 x] =loix
|_ Curve Length "I | = |_ B Curve Length | | =
Exit Spiral Length : [100.000000 = Direction ['o.oo0000 =
Celta
¥ TangentLength: |1000.0000 E r Tatal Daka | 1000.0000 E
[T Truncate Back Element r Through Paint fent
7.7.3 Place SC Tangent To Curve
Stores a compound spiral-curve combination tangent .
to a curve. The spiral will be placed between the =101
curves. The two pull downs contain the same options: I Cuvelength ¥|] =
Curve Length, Direction, Delta, and Total Delta. Compaound Spiral Length : | 0000000 H
The top ontra] can be used to control where the sp;irﬁl Exit Degree : [5° 0 0.00" =
starts and the bottom one can be used to control the  Cunelengh | [19825530 =
length of the new curve.
[T Tiuncate Back Element
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ll 7.7.4 Place SCS (Intersecting Elements)

Stores a spiral-curve-spiral combination tangent to two intersecting elements. The standard
truncate options for the existing elements are available. A major enhancement to this tool is the

ability to have the spiral length calculated based _ (0] x]
on the design speed, the number of lanes, and the . Er—
curvature of the new curve to be placed between + I AT
the spirals. As described in section 7.4.1.3, the ¥ Back Spiral : | 0.000000 =
design table is set in the Spiral Design Tables Degree: [0°15' 0" ~=Ha
sectipn of the horizontal alignment prefergnces ¥ Ahead Spiral : [0.000000 H
(Horizontal Alignment _puII down menu File > ™ Loop [Exterior Construction]
Preferences). The available tables are:
Truncate . MHone v|
Curve Parameter Maxe  File to be used
Degree (arc) 8% HA_SpiralCurve_eMax8 2002MoDOT.thl
Degree (arc) 4% HA_SpiralCurve_eMax4 2002MoDOT.thl
Radius 8% HA_SpiralCurve_eMax8 2001english.tbl
Radius 4% HA_SpiralCurve_eMax4 2001english.tbl
To use the tool, select the design speed and =10i ]
number of lanes (2 lanes for undivided and 4 Al 7lmph 4 Lares B
lanes for divided) from the pull down options W Back Spiral: 30mph 2 Lanes
available in the Design Table field. The . Hmph 2 Lanes
. : : : Degree : B0mph 2 Lanes il
available options for rural projects with a max e . P
. ; . [V thead Spiral :  S0mph 4 Lanes
of 8% are shown in the figure to the right. These  Elimph 2 Lanes
conform to those shown in MoDOT Standard [ Loop [Exterior| oo ) s Canes
Plans 203.20 and 203.21. Truncate © 70mph 2 Lanes
Flmph 4 Lanes
After setting the design speed and number of
. . Pl SCS (Ink L _|EI| =
lanes, the next step is to select the desired &rlas _ ot x|
curvature for the curve from the pull down Design Table : [70mph 4 Lanes =]
options available in the Degree or Radius field. ¥ Back Spiral : | 0.000000 =]
The available options for rural projects with Degee -
curve parameter (Geometry Settings section ¥ Ahead Spiral - IR
under File > Preferences) set to Degree (Arc) ™ Loop [Exterior TR
are shown to the right. 0" 45 0"
Truncate: 17000
: . 1°15'0
Select and accept the two intersecting elements to 1° 300
initiate construction. A tentative solution will be 1" 450
shown if it exists. Cursor location determines oo
solution quadrant. The up and down next to the g 133 g
field define the curve may be used to increment 5o 45
its curvature. With the tentative solution at the 0

desired location, data point to initiate
construction of the SCS combination. The Truncate options are None, Both, Back, and Ahead.
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:I 7.7.5 Place STS (Disjoint Curves)

Stores a spiral-tangent-spiral combination between two curves using the parameters shown
below. The Tangent Length is the length of the optional tangent between the two curves. If no
tangent is desired, set the distance to zero (0). The Truncate options are None, Both, Back, and
Ahead.

_iix]

! Back Spiral: [100.000000 Ha

Tangent Length : [0.000000 i
¥ Ahead Spiral : | 0.000000 Ei_'
Tuncate : MNone v|

:l 7.7.6 Place SCS (Disjoint Curves)

Stores a spiral-curve-spiral combination between two curves. The length of the spirals may be
set from the design tables by selecting the appreciate Design Table (speed and number of lanes)
and the curve parameter. The Truncate options are None, Both, Back, and Ahead.

i

Desi A 30mph 2 Lares B4

W Back Spiral: [0.000000 =
Degres: W jEE

¥ &head Spiral | 0.000000 E

Truncate :  Mone b |
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7.8 Complex Transitions

The two Complex Transitions tools allow the user to place simple to complex )
ramps and ramp connectors with a variety of options. Both tools support the four _t s
standard Truncate options are None, Both, Back, and Ahead. The curve parameter
may be either Degree (Arc) or Radius, as set in the Geometry Settings section of the File >

Preferences dialog. The following picture illustrates what can be constructed using these tools.

Loop Curve
Element

Exit Spiral

Intermediate Curve

e’

Ahead Element

J 7.8.1 Place Complex Ramp

Places simple to complex ramp geometry using the parameters shown below. The back and
ahead elements may be either a spiral or a curve. If a spiral is chose, the design parameter used
by MoDOT is the spirals length. If a curve is used, the length of the ahead and back elements
may be set using the curves length, as shown below, delta angle or offset from the intersecting

elements.

R
Back Element(s]
¥ Back Dffset: IWE
¥ TaperLength: [0.000000 [ Ratio: [0.000000° =4
|7 » Spiral | Length "I IWE Deges I—E

Curve

Intermediate Curve Degree : | 211862933 Eﬂ

Ahead Element(z]

¥ Spial v| Length v| I E Degree:l E
¥ Taperlength: [0.000000 9 Ratio: [0.000000 B4
¥ &head Offset: [0.000000 B4

Truncate :  Mone il I [™ Loop [Exterior Construction]

The back and ahead elements may be offset from the intersection elements by toggling on the
Back and Ahead Offsets, respectively, and entering an offset distance. Tangent tapers may also
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be included before the back and after the ahead element by toggling on that feature and defining
the Taper Length and Ratio. The Intermediate Curve parameter is defined in the middle of
the dialog by either degree (as shown above) or radius. The ability to draw a Loop (Exterior
Construction) ramp is activated using its toggle at the bottom of the dialog.

To initiate construction:

Select the tool.

Populate the dialog using the options described above.

Data point on the back element and accept it.

Data point on the ahead element and accept it.

The location of the cursor determines the quadrant for the tentative solution.
Modify the dialog settings as desired.

When the desired solution appears, data point to complete construction.

NogakowdnpE

;.I 7.8.2 Place Ramp Connector

Places simple to complex ramp connector using the parameters shown below. Either an Exist
Spiral or a Connecting Tangent is required in addition to the Intermediate Curve. The
optional elements are a second transition element (exit spiral or connecting tangent), a back
spiral, an ahead spiral, and a tangent taper. Although there is a pull-down for the exit, back, and
ahead elements, only spirals are supported in this version. Additionally, an offset from elements
being connected may be applied at the beginning and end of the ramp connector.

il
W Curve Offset: [0.000000 =

¥ Esit Spiral "l Length v| I—E

¥ Connecting Tangent Length : IWE

Spiral/Curve Combinations

¥ Back  Spial ""| Length ""| I E
Intermediate Curve Degree : I 20 0.00" E

¥ Taper Length : IWE
Taper Ratio : IWE

¥ &head Offset: [0.000000
Truncate :  Maone vI

The steps to initate construction are the same as those for the previous tool.
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7.9 Alignment Tools

alig A
The Alignment Tools (shown to the right) allow the user to store an alignment -~ ﬁﬂ S
dynamically, in a table format, or from existing COGO elements. v

ﬂ 7.9.1 Place Dynamic Element

Places an alignment dynamically. The user needs to select a starting element and then specify
the length of curves and length of tangents to create the alignment. The user determines the
length of the tangent element either graphically by a data point on screen or numerically by
activating the Tangent Length field and enter the desired length. Likewise, either dynamic or
numerical inputs maybe used or the curve parameters. If numerical inputs are desired, activate
that option and choose the desired parameter: Curve Length, Direction ahead, curve Delta or
SCS combination Total Delta, as shown below in the figure on the right. The degree of
curvature can be changed, and spirals can be added as the user moves along the alignment.

% Place Dynamic Alignme _ ol =i # Place Dynamic Alignme ==l

Ix

|- Tangert Length: | E r Tangent Length : | E
" Back Spiral Length: | 0.000000 E " Back Spiral Length: | 0000000 E

Entry Degree | E Entry Degree | E
I~ Cuvelength ¥| | H r b Curve Length | | H
™ fhead SpiralLength: [0000000 = ¢ Diection —  [0006000 =
™ Spiral Exit Degree : | == r ?UE::DE“E' N R

2% 7.9.2 Place Pl Alignment

Enables the user to create or modify chains in table form based on the points of intersection
(PI’s), as shown in the following dialog. To edit the table, double clicking in the desired field
and changing the value. New PI points can be added or deleted as well as the curve or spiral-
curve-spiral element at the PI.

i
7] | =
[rouTeso v i) 2 T3 Q”%H:IEH“E” Elfl v”|| ﬂlﬁl
Pl &= | Pl | Station | Digtance | Direction | Ls1 | Degree [ Lz2 |
16931023440 599551.4260  445+30.94 0.0000 0" 0000 00ooon
32166644 582 41'BRO00"E
17012929257 9991426245 477+47 60 0.0000 270000 00000
14395241 M 49°10°0.00"E
17024199216 1000116 5660  430+34.82 0.0000 00000t 00000
1| | ~
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Chapter 7 Horizontal Alignment Generator GEOPAK Road

The chain to be loaded can be selected from the pull down or picked graphically using the icon to
the right. The use of this and the other icons is given in the following table taken from the
GEOPAK help.

Graphically defines the chain /# alignment, Click, then select one element of the
visualized chain,

after the chain has been specified, clicking this button loads the chain into the list
box.

Saves the chain.

Insert a PI Point - Highlight a PI line in the list box, then click,

Delete a PI Paint - Highlight a PI line in the list box, then click,

Clear alignment Table - clears the list box,

Mowe Elerment - click and dynamically move the highlighted PI point.

Rermove Overlap - If two curves or spirals are overlapping, the overlap is removed,

|| || e

él 7.9.3 Store Chain

Stores an alignment by selecting graphical elements. It is the same as the corresponding
Graphical COGO tool.

7.10 Manipulate Tools

The Manipulate tools allow the user to move/copy, rotate, extend, and delete elements.

o 7.10.1 Move Plan View Element

Moves or copies an element. It is the same as the corresponding Graphical COGO tool.

|

7.10.2 Rotate Plan View Element

Rotates the element about a specified point. It is the same as the corresponding Graphical
COGO tool.

d 7.10.3 Extend Plan View Element ———

Extends or shortens a COGO element graphically or numerically by I~ Mew Segment

activating that option and entering the final Length of the Element
or the extension length. Activate the New Segment option to leave o Leiele
existing element unchanged and create a new one. E stensian

XI 7.10.4 Delete Element

Deletes an element from the coordinate geometry database (.gpk). It is the same as the
corresponding Graphical COGO tool.
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GEOPAK Road for Bridge Ex. 7-1 Horizontal Alignments

Exercise 7-1

This is an individual exercise to practice storing a horizontal alignment. It is to be done outside
of a GEOPAK project.

1. Open the MicroStation file t:\br-proj\Exercise_7-1\Route_6.dgn.

2. Use Coordinate Geometry, Graphical COGO, or Horizontal Alignment Generator to
create the alignments as shown on the following pages.

Do not worry about the graphics (stationing, curve data, etc.) being plotted. These items will
be discussed in later chapters.

3. Upon completion of storing the alignments in coordinate geometry, close coordinate
geometry, graphical cogo, and Horizontal Alignment Generator.

5/10/05 Missouri Department of Transportation 7-1-1



Ex. 7-1 Horizontal Alignments GEOPAK Road for Bridge
Rte 6

Hints:

Beginning Point is at

station 1268+90.8814

with coordinates of O fi g‘ ﬁ
X=45,417.1720 &

Y=90,893.1483.

The PI of the curve is
located 984.25” from 0 L
the beginning point

along a bearing of OE ﬁ
N 80° 36° 26” E.

3{Qu

S5g-

Curve RTE6-1 has a 96 & / =
decree of curvature of tz
1° 30’ 00.0” and a

deflection to the right O & < /

of 25° 277 00.0”.

The end point is =
located 3290.7634’ Y & < ! Ry :
from the PT of the - =
curve along a bearing =
of S73°56° 34” E, =
which is the ahead 082 il =S
bearing for the curve. : T S T
A b
HE R, " ae
el Cl e elD
= T O] e ED W
£
92_2 L Do A <l o o
Th':-‘
B
[
I.,+L25r'vﬁ EVAR

GLZ Ill.r =.'.‘

w B0

54171720
90393 .-14E3

(3
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Chapter 8

Design and Computation
Manager
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GEOPAK Road  Chapter 8 Design and Computation Manager

8.1 Objectives

e Understand the use of the D&C Manager in creating construction plans

e Understand the format of the hierarchical database and how to use it

e Be able to use the D&C Manager in conjunction with Microstation to store roadway
features and calculate their quantities

8.2 Definitions

The Design and Computation Manager (D&C Manager) is a tool that allows MoDOT to
standardize graphics elements for drafting and pay item quantities.

8.3 Database

A hierarchical database is used with the Design and Computation Manager. For MoDOT the
default database is either MoDOT _English.ddb or MoDOT_Metric.ddb. The database stores
information concerning functional classification and display preferences for each feature and
item used in a Microstation file.

Categories are used to group and classify the features and items used in creating construction
drawings. The content the MoDOT databases are divided into four overall categories — Design
Standards/, Drafting Standards/, Pay Items/, and 3PC Tools. The first three categories each
contain sub-categories. The sub-categories break down each classification into more specific
sections. (See dialog box next page). 3PC Tools has a list of the various tools available.

For example, Pay Items/ is broken into several additional categories like Pipes/ and Lighting
and Signals/. Pipes/ is broken into many different categories representing various types of pipes
and pipe features that may be used in the design of your project like Flared End Sections/.
Within the category Flared End Sections/ the different pay items for flared end sections are
listed.

CADD Support personnel maintain this database. You will find commands within the D&C
menu that require a password before execution. This is a security measure to protect the
integrity of the database file and ensure its consistent application on a statewide basis.
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8.4 Accessing

Design and Computation Manager can be accessed from Project Manager >> Plan View
Quantities or from the Design and Computation Manager icon.

The following dialogs will appear.

gDesign and Computation Manager = |EI|5|

File Edit Settings Favorites Help

&R hgpk_stdhdlc_managertmodot_english. ddb

21 Design Standards
23 Dirafting Standards
73 Payitems

I mm SPC Tools

=10 x|

-

¥ Flace Influerce
[ Adhoc Attributes tateh Paint Test

[ Mew Element Only [Iraw Eogo Element

The D&C Manager dialog box is composed of three distinct areas:

1) The D&C Manager may be configured to operate in seven different modes. A single click
on an icon will change operational modes. They are: Display Design Set Compute
Shape Pavement Preferences

Display Design Set Compute Shape Pavement Preferences
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2) The Content box lists the sub-categories or items available at your current position
within the database structure.

3) The Operations box will appear differently depending on the set mode of operation.

The D&C Manager dialog box can be used in two different modes. The dialog mode as shown
on the previous page, allows the user to access items in from a “directory tree” structure. The
icons at the top of the dialog allow the user to access the different operational modes of D&C
Manager.

The toolbox mode as shown below, allows the D&C Manager dialog to be docked on the
Microstation toolbars. With this format, the user accesses items from the pull-down menus, and
can toggle the various tools from the tool bar.

z
W ||h'|anager'xrr€dut_eng jFI:I D?gn Standards ;l @ id | |ﬁ\€;?5 *3% 9“ e{|\§j’ @? |

\ / \
\ Categories Items Up Level Find Display Options Set Key-in’s
Place Influence Down Level Identify Dialog Toggle

The dialog box can be toggled using the appropriate icons.

— EE

Switch to toolbox mode Switch to dialog mode

8.4.1 File Commands

For a MoDOT Geopak user, the only file command options needed are Open
EB Edit Setings and Exit.

Open...
Save
Save bz k

MoDOT_English.ddb or MoDOT _Metric.ddb will be used for all MoDOT
projects. This file is password protected, so the users will not be able to make
changes to it.

En-lnl |

terge. .. r
Compress

Faszword ...

E xit
—
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8.4.2 Edit Commands

Find - will search the database (from your current location) for an item
ﬂI or category. The display in the D&C Manager dialog box will

change to each item/category as it is found.

Identify — will show the item name and description attached to an [ Dt n

id element in the design file.

8.4.3 User Commands

E[ﬁlesign and Computa
M Settings  Favo

EM Redo 7
mm | Lopy a0
ol Mave..

| ENAME. ..

Eind...
dentify

MHew Categony...

M ew [em...
b odify [tem...
R ewiew [tem...

Display Settings - temporarily changes the display of elements
on the screen to one common color, then the user may specify

File Edit | Settings Fawvorites He

additional elements to be viewed in their original colors. This

B id T ! tool enhances visualization when working on a complex project.
=0 i
= thi Computation Units — Element Connechvity
= Payite  pislng Mawirum Gap T olerance | 0.50000

3 3PC |

Criteria Viewer Cancel |

Design Settings - sets the maximum gap tolerance and
deduction tolerance used in computations and the
drawing scale for placing cells. Do not use the Custom
Line Style Creation option. The Project in the
Microstation Manager handles the line style scaling in the
MoDOT Microstation configuration. This dialog also
sets the cell scale to adjust the cell size appropriate to the
drawing scale.

8.4.4 Recall Commands

gnesign and Computation Manager
File Edit Settings | Favarites  Help

|® t:'xgpk_std'\d&n:_manager‘-.madnt_engllsh.u:Iu:II:ni

Deduction Taolerance : | 0.50000

— Custom Line Style Creation

[T Scale Factor : I 1

— Cell Creation

Plot Scale : | 100.000 ¢ Creation Scale
™ Influence Graphic Cell Level Symbalogy

Add to Favorites - saves current
D&C Manager path for easy recall in
the future.

Organize Favorites — allows the user
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to edit and save the Favorites list.

8.5 Operational Modes
8.5.1 Design  =¢

The Design mode allows the user to tag each roadway F=rrrywmmrrmprr _ o] x|
element as it is placed in the design file based on item Eisie -
parameters and/or write COGO elements to the file. = ﬂ::el”‘zme R

oc Attibutes atchy Baint Tiest

Place Influence will set the level, symbology and ~ I MewElementOnly  Draw Cogo Element
attribute tags of elements drawn or copied using
Microstation commands. When Place Influence is On, elements are drawn using the level,
symbology and attributes as defined in the Geopak database file. When Place Influence is Off,
elements are drawn using the active level, symbology and attributes of Microstation.

The Draw Cogo Element button is for drawing Cogo elements to a design file. A single click to
this button prompts the user for a job number then opens a dialog box that allows the user to
choose a COGO item to draw.

- If a drafting item is
Lirayy Plan & Prefie I chosen, the [E)]raw Cogo =10 =]
Element button changes to Draw Plan and
Profile. A single click to this button prompts
the user for a job number, and then opens the
Geopak Plan and Profile Draw box shown = %elect Chain

— Operation
Chainz | MoDOT Propozed Bazeline *

to the right. BIGHORM ¥ Line Direction Label
RAMP1 [ Line Length Labels

There are nine possible COGO elements that Eghﬁgﬁn I Line Labels Orily

may be recalled from the .gpk file: points, W Curve Label

lines, curves, spirals, chains, stationing, IV B D

parcels, profiles, and parallel chain. Each of o

these options changes the dialog box to offer [ Blace i Dtabn bR

relevant draw and label features used when
placing an element in a graphics file. When
using Plan and Profile Draw, be sure to turn
off Place Influence.

v Spiral Label

¥ Spiral Data

[ Spiral Labels Orly

[ Place Spiral Data By DF

<

The points and lines dialog boxes have a key-
in field that allows the user to specify the :
names of the COGO elements to be drawn. Labsl Sdle
To use the line operation, the user must use
point numbers to specify the ends of the line.
The points/lines are drawn immediately after
you enter their respective names and press the
enter key. To draw more than one point or line, place a dash in-between the point numbers. To
draw a line without using consecutive point numbers, use a forward slash.
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The dialog boxes for curves, spirals, chains, stationing, parcels, and profiles have a list box that
display the names of all stored curves and chains. Highlighting one of the available elements
causes it to be drawn into the file. Each type of item has a list of options that can be plotted.

**Note that Geopak can draw elements to levels not turned on. After elements are drawn, it may
be necessary to turn on appropriate levels and fit screen.

**Remember that Place Influence is for drawing Microstation elements. Draw Plan & Profile
is for drawing Cogo elements. Do _Not have Place Influence on when using Draw Plan &
Profile.

8.5.2 Displa

Display mode is =
used to enhance on screen
visualization.

EDesign and Computation Manager ) = |EI|£|

File Edit Settings Favorites Help

= Pipes A

The pay item to be = TMP

visualized is added to the 7261012 12 in. Carnugated Metalic-Coated Steel Pipe I
Collection box. Three 725-10.15 15 in. Cormugated Metalic-Coated Stesl Pipe

disp|ay options are L ¥25-10.18 18 in. Corugated Metallic-Coated Steel Pipe

7251021 21 in. Carrugated Metallic-Coated Steel Pipe

available for the dlsplay of 7281024 24 in. Cormugated Metallic-Coated Steel Pipe

the items in the Collection (& 725-10.30 30 in. Comugated Metalic-Coated Stesl Pipe
box. ¥28-10.36 36 in. Cormugated Metallic-Coated Steel Pipe j
Highlight - will change = |&72510.18 18in Comugated Metallic-Coated Steel Pips
those items stored in the
collection area to the
Microstation highlight
color.
Not - simply turns off the display of the collection items leaving everything else on.
Only - will turn off everything but the collection items. |5 [Col i =]
Normal Hiéhlight\\lot Only
8.5.3 Set g‘?|
The Set mode allows you to assign attributes _ —
from the D&C Manager database to existing (- Iam R AT L L =101 x|

graphical elements in the file. With the Use I iUse Complex Chain: Adhac Attributes
Complex Chain option turned off, the Set | | | Atiechibdade: Append |
mode is the same as MicroStation Element

Select. The user may tag several elements by
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depressing the Ctrl key while data pointing each element or by using the MicroStation Power
Selector. This allows you to affect multiple elements with one Set command.

The Complex Chain option automatically [EiaiaNeiar e gt ) =10 %]
creates a chain from graphic elements and

applies the attributes of the highlighted item | = | Attach Made : _Append |
in the content box.

8.5.4 Compute

The Compute mode -loix
provides quantity File Edit Settings Favorites Help

calculations from graphic =~ ... ~ = PHY oo %0 s
elements placed using the 2 id ‘ 7 ¢ER ;?iﬁ <

D&C Manager. Desired £09-10.41 Concrete Gutter Type & =]

H : P H E03-10.42 Concrete Gutter Type B

items for_ inclusion in the i E09-10.51 Curb And Gutter Tupe &

computation are added to £03-10.52 Curb And Gutter Type B

the collection box at the £039-10.55 Concrete Curb And Gutter [4 Inch) J
. B03-20.11 Integral Curb (6 in. Height And Under] Type &

bottom of the main D&C B09.20.12 Irtegral Curb (5 in. Height Aind Under] Type B

dialog as shown to the £03-20.13 Integral Curb Type M

r|ght 603-20.14 Integral Curb Type M ll

| E03-10.51 Curb And Gutter Typpe &
When the compute mode

is invoked the Plan
Quantity ~ Computation
dialog appears. The user can

type in the job number in the ol
field or select the 'q] icon. I TR Ol > ctive Design File :
. Wiew

: Baseline Fief
The items to be computed can be i lilns Fenes _
chosen by various options Boundary Element  [2+20 3
provided in the Extents W Range: [100.00 Station Range pO+84.57 i
pulldown, which include Active Sheet Range
Design  File, View, Fen_ce, v | Hille Dliatel Bt foliors |0 SelectionSet R
Boundary Element, Station LB e
Range, Sheet Range, Selection
Set and Boundary Selection Set.
The Active Design File option will allow all elements
found in the active design file and within the specified  gyene  yiew -|i i
Range to be considered for computation, while the  Overlap

View option will allow only those elements in the
current view to be used for computing quantities. If the
view includes elements outside range, the range will override.

| Cli
FRM »| M ¥ Raain Stabioee P

12/16/04 Missouri Department of Transportation 8-7



Chapter 8 Design and Computation Manager  GEOPAK Road

The Fence option determines which elements to be used for computation based on the Fence
options chosen as well as the range. The fence modes include Inside, Overlap, and Clip.
However, the Clip mode applies only to non-shape elements.

The Boundary Element option ~_
allows the wuser to select a
previously placed closed element |1dentify Boundary Shape |
to represent the boundary for " e
computation. This option is sensitive to the MicroStation Inside, Overlap and Clip modes.
Similarly, the Boundary Element Set allows the user to use an element to specify the boundary
for element selection to be included in the computation; however, the Boundary Element Set
mode requires the user to create the selection set of the boundary prior to computing.

The Station Range option allows the user to compute quantities

based on a station range for a particular cogo chain or [ BeginStation: |445+30.9¢ +6s
Microstation baseline. The Station Range can be typed in the W EndStation: [490+54.5: +»
Begin/End Station fields or it can also be selected by data

pointing.

The Sheet Range option allows the user to compute quantities within GEOPAK generated
plan/profile sheets by specifying a sheet range.

The Selection Set option allows the user to create a selection set of the elements to be included
in the computation prior to computing quantities.

EPlan Quantity Computation & IDli‘

B azeline Reference

Chain "I [ROOTESD =] 1% ™ BeginStation: | 445+30.9¢ s
¥ Fange: |1EIEI.EIEI ¥  EndStation: |490+54.87 +»

¥ Hilite Dring Computation "l I Compuite Quantities I
| §

The Highlight in Computation toggle will highlight all MicroStation elements utilized in the
computations if activated.

Once the computation options are set, the user can start the computation by selecting the
Compute Quantities button and the Computation Results dialog appears.
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P e 9

Pay ltem Mame | Description | Quarkity | Urit | Export |
E03-10.51 Curb And Gutter Type & 2800 LF

Comp Book,

. I [tem Feport | .LI

Itern T able

ExportFarmat! b DEMS Q
C5Y By ltem : : Append _

Bum: | CSY By Element Phaze: | DesignE stimate Drigplay |

Each item computed is listed in the Computation Results dialog. For each item the dialog lists
the Pay Item Name, a Description, the computed Quantity, the Unit used for computation, and a
toggle for Exporting to a report. At this point, the user can create a file containing the
calculations by specifying the format of such report. Once a file has been created, the user can
append other computed quantities. Once the type of format has been selected, select the Export
button to create the output file. There are six types of report that can be exported.

Comp Book — This is a report that lists pay item name, description, quantity summaries and their
respective station/offsets for each occurrence of the pay item. This file is in an ASCII format.

Item Report — This reports lists a total quantity for each pay item, giving the description, unit
used for calculation. This file is in an ASCII format.

Item Table — contains the same information as an Item Report. It produces an ASCII formatted
quantity table to be included in a drawing file or imported into the estimate program.

DBMS - provides very detailed information including calculated and rounded quantities,
geometric properties, pay item numbers, descriptions, station / offset values, etc. The format is
the selected database (i.e., Microsoft Access, Oracle, SQL Server, and dbase.

CSV By Item — is similar to Item Report, except that the file is in a CSV (comma separated
value) format.

CSV By Element — produces a more detailed report that lists not only quantity summaries, but
also geometric properties such as plan view coordinates and station/offsets for located elements.
File output is in CSV format.

The Run and Phase fields are used only for the DBMS format for subsequent use in the
Quantities Manager Tool. MoDOT currently uses the Estimate 2000 software for estimating
quantities.
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8.5.5 Shape
Shape mode gl provides tools for

creating shapes to be used for area Semiauta _ ¥| |
calculations such as pavement. Flesume - ' Tolerance: [0.70000 Draw
Lv: Roadway-Edge of pavement
Three options are available for choosing o 0
the elements to create the shape. L 0
W 2

Semi-auto — allows the user to trace around the elements to create the shape. The user picks an
element, and then GEOPAK finds an intersection on that element. The user clicks the data point
button to accept the intersection, or reset to choose another intersection. GEOPAK will then find
the next intersection, which the user can accept or choose another. This is repeated until the
beginning of the shape is reached.

During the Semi-auto mode of shaping, the user can select various Ball Options to adjust the size
of the circle showing the points determining the boundary of the shape. The Ball Options
include Resume, Time Out, Ball Enlarge, Ball Reduce, and Ball Restore. The default is set to
Resume.

Resume — This option deletes the drawing circles automatically upon completion of drawing the
shape.

Time Out — This option suspends the shaping process to allow the user to use any MicroStation
window commands, such as Zoom In, Zoom Out, etc.

Ball Enlarge — This option allows the user to enlarge the size of the drawing circle. This can be
selected an unlimited number of times while drawing the shape.

Ball Reduce — Opposite of the Ball Enlarge.

Ball Restore — Resizes the circle to the radius size when the Draw button was last selected.
Automatic — creates the smallest shape possible. The user selects a data point inside the shape
they are trying to create. GEOPAK then moves up until it intersects an element, then traces

around intersecting elements to create the shape.

Exclusive — works the same as the Automatic mode, but allows the user to select elements that
will create a whole in the shape.

8-10 Missouri Department of Transportation 12/16/04



GEOPAK Road  Chapter 8 Design and Computation Manager

8.5.6 Pavement _|

The Pavement mode allows the user to place pavement marking including

striping, and symbols. ||E == 4 g
i

=1 Striping — allows the user to place single or double, solid or skip pavement stripes.
—

/&1 Separation — allows the user to place traffic separation pavement marking.

—

Z81  Chevron Diverge — allows the user to place pavement chevrons in areas of diverging

traffic.
‘_
281 Chevron Merge — allows the user to place pavement chevrons in areas of merging

traffic.

These are discussed further in the following pages.

8.5.6.1 SINGLE STRIPING
This box offers predefined configurations for single

=TeEr stripe and double stripe options so the user can easily
—Patterr:  Single Skipes v} control the type of striping being placed.
__Singe | |Prefarmed Marking Tape, | The pay item box will reflect the currently selected

pay item in the D&C Manager dialog box; the user
may change this at any time during the process.

Skip v| Start on Shipe v|
. ! Next, define the start option by selecting Solid or
Stripe: I'IEI.I:IEI Skip: I3EI.EIEI o A . 90 i
Y Skip (or a combination thereof). If Skip is active, the

user must define the stripe and skip lengths. If an
ending stripe is shorter than the Tolerance value, it
will not be drawn.

— Reference Element
DGN | Single Elemen ¥ | I¥

Begin: [0.000000 A The lower portion of the dialog box allows the user to
End: [0.000000 «i]BEgin Distere] set up the Reference Element._ _The referen(_:e
ffset: [ 12.00 element can be selected from an existing cogo Chain
or from MicroStation elements in the DGN. If DGN

Draw Stripes | is the method selected to set the Reference Element,

the user then has three choices to make the selection.
The three choices are Single Element, Complex Chain, or Selection Set. In addition, the user
needs to set up beginning and ending point for the limits of striping. Once the reference
MicroStation element has been chosen, the Begin/End fields will automatically populate with the

total distance measured for the element. The user can adjust this distance by using the ** icons
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to the right of the Begin/End fields. If a cogo chain is chosen, the Begin/End stationing of the

chain are automatically populated. The user can then adjust the station range by utilizing the &
icons.

After selecting the Draw Stripes button, the user must enter a data point on either side of the
reference element to begin striping. Striping is placed at the indicated offset value; the data
point controls whether striping is offset left or right. Striping is placed as a graphic group.

8.5.6.2 DOUBLE STRIPING

The process for Double Striping is the same as Single, _ ol ]

except for having two pay item placement options, Inside .
and Outside. The user must select either the Inside or [ Fattem: DoubleStiped |
Outside button for the hlghllghted (D&C Manager) pay Inzide I iEED-DB.DE Type 1 F'refn:-rme|

item to be displayed in the dialog box. Separate . ;
o i D B Stripes: | 5.00
quantities are calculated for each stripe. Bteeline e |

The remaining process is the same as described above. | Solid/Skip ¥} Start on Stripe ¥ |
Stripe: I'IEI.EIEI Skip: |3EI.EIEI
8.5.6.3 SEPARATION Tolerance: [0.00100

This option draws pavement markings between two sets
of selected elements. Elements may be either GEOPAK - Reference Element

or Microstation generated. DGN_¥| Single Elemen | 1§

] 520-03.08 Type 1 Prefom | | Once a pay item End: [0.000000 “»
* | has been selected,

Diztance Between Stipes: I 10.00 the user may set Offzel: | 12.00

Firned "I Slazh Stripe Angle: |45.EIEI the Distance
Tolerance: [0.00100 Between Stripes

Drraw Stipes I

~ Begin Foint and the Slash Stripe Angle. Tolerance functions the
s | ooooo0  w: | 00000 ede same as for striping.

- Reference / Pivat Point ——————"—"1 A Begin Point and End Point should be issued before

#o| 00000 i | 00000 e the Reference DP is identified. The Reference Point

must fall between the Begin Point and End Point. It

- End Point marks the location of the first pavement marking and

# [ 00000 .| 00000 «ée determines the direction of the slashed stripe. All other

markings will be based on the first stripe.
Side 1:  Single Element "IJ:§
Side 2. Single Element ¥ | [ Tools for defining the limits of the pavement markings
are located at the bottom of the Separation dialog box.
Side 1 and Side 2 are the two edges to determine the
separation marking. Side 2 is used when turning the
Slash Stripe Angle. GEOPAK begins on Side 2, and draws the marking at the specified angle
until it intersects the Side 1 element, where the marking stops. It is desirable to have the total
length of the Side 2 elements longer than those of Side 1.

Diraw Separation |
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The three methods available to select elements are the MicroStation Single Element, Selection
Set, and Complex Chain.

After the Draw Separation button is selected, the user must issue a data point in the graphics
file for the pavement markings to be displayed.

8.5.6.4 CHEVRON DIVERGE

Once the pay item and its relative parameters have been
defined, there are three points needed to define the
chevron: Gore Point, Breaking Line and Diverge Point.

£ DrawChevron Divera o =] |

ltem ||620-03.06 Type 1 Preform |
Diztance Between Chewrons: I 10.00

Tolerance: I Q.00700

— Gore Point Mfide End of Gore]

The Gore point defines the wide end of the gore.

_ ) _ ) 9o [ 00000 ;| 00000 s
The Breaking Line point must fall between the two sides
of the gore and sets the location of the point at which the = - Ereaking Line
chevron diverts in a different direction. ) [ oooon [ 00000 s

The Diverge Point represents the narrow end of the gore
where chevrons are to stop.

— Diverge Paint [Marrow End of Gore]

9o [ 00000 - [ 00000 e

Use the two Side 1 and Side 2 buttons similarly to the
Draw Separation tool to identify the sides of the gore.

Side 2 Single Element "Ii[lg

Once the Draw Chevron Diverge button is selected, the Draw Chevron Diverge |

chevrons are displayed.

8.5.6.5 CHEVRONS MERGE

This process works similar to Chevron Diverge except
the two points, Gore Point and Breaking Line, have been

Hltem

|B20-03.06 Type 1 Preform |

Digtance Between Chevrons: I 10.00

Tolerance: I Q.00 00

— Gore / Break Point ffide End of Gore] ——
wo | 00000 .| 0.0000 4

— Merge Paint [Marrow End of Gare]

s [ ooo00 e[ 0.0000 s

Side 1:  Single Element 'I‘[}§
Side 2. Single Element "I J:§

Diraw Chevron Merge |

combined into one Gore/Break Point that serves both
functions.

The Gore/Break Point should be located near the wide
end of the chevron. It simultaneously sets the beginning
of the pavement markings and the point at which the
chevron will break.

The Merge Point set up works similar to the Diverge
Point.

The remainder of the process is as described above.

12/16/04
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8.6 DP Station/Offset

The DP Station/Offset command works in

Chair: [<Mone
'(f, conjunction with Microstation commands and the )

D&C Manager. It can be used as the data point for Station: |

any Microstation command. DP Station/Offset provides Offset: |

precision placement of elements based on a station and = Tangent+180 ¥| [T Autofngle

offset of a stored chain. Uses for this command include DF I
precision placement of elements and window functions.

[ =

8.7 Draw Transition

_&] Draw Trqnsi_tion wiI.I draw a line/curve baged ol
1+ on a beginning station/offset and an ending
station/offset relative to a selected chain. Use of this Jot: [ 100 5
command includes turn lanes, mail box widening and Chain: [ <Select> R
lane transitions. Begin Station: | =
_ o ) Begin Offset: | 0.000000 &
rI?Iote: I\ﬁ!eme?tf_ plac?d W|th tDraw Transmhon V¥r|1” Erdstane =
ave Microstation elemen e curve when the
beginning and ending offsets arey gifferent and will have =~ crdOffeet f0000000 =
Microstation element type line and/or arc when the D
beginning and ending offsets are the same.
8.8 Draw Cell By Feature 1
Draw Cell By Feature will place cells stored =~ Feature: [520-15.00 Type 1 Preformed St v]
% | in the D&C Manager pay items with the — Flacement ByPont |
precision of a Station/Offset input. Angle: [ 00000 | Heletive 7]

Element: Chain ¥ [FO0OTEZZ =] W

The user selects the Feature from the D&C Manager. = St [E00000
The tool offers two settings for placement: On [ Ofeet [ 1000000
Element or By Point. If By Point is chosen, the user ™ Dynamic Retation

has only the options of setting the active Angle and
Dynamic Rotation available.  However, if On

Draw

Element is selected, the user has additional options.

The Angle can be set up Relative to the

=101x]

chain/element or Absolute. With the Element Feature: |620-15.00 Type 1
method of Chain selected, the user can select a chain Placement: _On Element ¥ |

stored in the active GPK file and check the Station Angle: [ 0.0000 Absolute ¥ |
and Offset toggles to place the cell. Eiement: Chain »| [ROUTE7FZ =] I¥

¥ Station: I5EI+EID oo
If a GPK is not available, the user can set the & oiset [ To0.0000
Element method to DGN and select a complex chain = pynaric Ratation

Draw

Preformed Stre;‘ Q

8-14 Missouri Department of Transportation
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or an element from the DGN file. If the Dynamic Rotation is checked on, it will override the
active angle. Once all the settings are set, select the Draw button to place the cell.

8.9 Draw Cell Group By Feature

a3 Similarly, the Draw Cell Group By Feature combines the precision of a Station/Offset input
% with the features stored in the D&C Manager. This dialog consists of two tabs: Feature
Group and Location.

The Feature Group tab defines the L o ]
features and the offsets to be used for R l R |

placing the cells based on a reference
hain or element set in the Location
chain or efement S& € Locatio V' |620-10.00 Type 1 Preformed »| @ Difset: [0.000000

R R b
[£20-15.00 Type 1 Preformed ] @ Offset: [0000000

rows simultaneously. If placing _
groups of cell in more than one row, e line ] b e [T

the user must check the appropriate % [52005.00 Type 1 Prefomed =] Q. Offset: [0.000000
toggles. Offsets are measured from
the graphic element or chain defined Dira |
on the Location Tab. The upstream
and downstream spacing can be measured from origin to origin or from edge to edge of the cell.
All cells are placed in a graphic group for easier manipulation.

b

The Location tab defines the PRl B[] 51
reference chain element as well as e

_ W Feature Group ] ‘Location:
the spacing of each cell within the
group being placed. Both Chain and Element: Chain  ¥|  [ROUTEZZ =] J§
Element methods have the option Begin: [100+00.00  +é»  Buffer Distance: [ 0.000000
for  defining the  begin/end End: [150+00.00 s  Buifer Distance: [0.000000
placement. When using the Chain Even ~ |[{ooo00o00
method, the user can enter the Angle: [0000000  Relative_ ]
begin/end stations, but when USing Justification;  Center Cell | Origin -|
the Element method, the user must
data point to define the begin/end Diraw |
stations. The Buffer Distance is

used for cases where the begin station is known, but the user must maintain a certain distance
inside that stationing. The tool offers several methods for spacing in between each cell within
the group. The most commonly used are Even and Increment. The Angle can be set up relative
to the chain or absolute. The tool also offers justification settings.

Once all the parameters are set in both the Feature Group and the Location tabs, select the Draw
button to place cells.
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GEOPAK Road for Bridge Exercise 8-1 D & C Manager

Exercise 8-1

This is a combination group / individual exercise to introduce and practice using three GEOPAK
plan view design tools: Design and Computation (D&C) Manager, DP Station/Offset, and Draw
Transition. The first part of the exercise will be done together to introduce the tools. The last
part is to be done individually to practice using the tools.

1. Open the MicroStation file t:\br-proj\a_geopak\d5\j5p0100\data\plan_j5p0100.dgn.

2. Open the Design and Computation Manager dialog. To access the tool, goto [
the MicroStation menu path:

Application > GEOPAK Road Design & Computation Manager
or click on the raised icon shown in the figure to the right.

S E%Ell 3@%
[ RN

Select the item:

Drafting Standards/Plan/Alignments/MoDOT Proposed Baseline

7' Design and Computation Manager =10 x|

File Edit Settings Favorites Help

& | hgpk_stdhdbc_managertmodot_englizh.ddb
(=3 Design Standards
[ Drafting Standards
£ Mizcelaneous
(= Flan
2= Alignments
& FalOT Ewxizting B azeline

g id

= MoDOT Proposed Baseline
& MoDOT Tempaorary Baseline
3 Profile
£3 RAw
1 Payiterns
£ 3PC Toal:

Select the Draw Plan & Profile button.

I=ES

[T Place Influence
IT | fdhoc Attibutes kdiatct Paint Text I
™| Mew Element Drly
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Exercise 8-1 D & C Manager GEOPAK Road for Bridge

3. If you open D&C Manager outside of a project, you will get the first dialog shown below on
the left to indicate which GPK file is to be used. (If you are inside of a project, GEOPAK
already knows which GPK file to use.) Click on Select to bring up the dialog shown to its
right. Pick job100.gpk in this dialog and click OK. (If you do not see job100.gpk listed, ask
an instructor for help.) Click OK in the first dialog to continue to the third dialog depicted in
the bottom figure on the right side of the page.

Job: [ 100 GPK files

i|:| b100. [u]u] k.

ok | Cancel |

A  Cancel |

Select the Chain Operation in the Plan & Profile Draw dialog.

Set the Labeling Scale to 50 & Plan & Profile Draw =10 x|
Have the following options turned on: P _
Chainz | taoDOT FProposed Bazeline *

Line Direction Select Chain

Curve Label BIGHORM ¥ Line Direction Label

Curve Data Eimg [~ Line Length Labels

Sp!ral Label ROUTESD [ Line Labels Only

Spiral Data ¥ Curve Label

¥ Curve Data

After all of the settings are checked, an
item can be plotted by clicking once on its
name.

[T Curve Labels Orily

[T Place Curve Data By DF
¥ Spiral Label

W Spiral Data

[~ Spiral Labels Only

[T Place Spiral Data By DF

< K

Select the Chain Route50

Do a MicroStation fit view to
see the plotted chain.
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Exercise 8-1 D & C Manager

4. Select the Stationing Operation.

Be sure the Labeling Scale is set to 50.

Have the following options turned on:
Tick Marks
Tick Mark Stations

PC & PT & CS ... Labels
Pl Labels

Set the following options:

Small Ticks:
Ticks LT, Labels LT

Large Ticks:
Ticks Both, Labels LT

Control Point Labels:
As Per Preferences

Select the chain Route50.

Close the Plan & Profile Draw dialog.

EPIan & Profile Draw o ]
— Operation
Stationing | boDOT Propozed Bazeline *
Select Chain to Station
BIGHORM ¥ Tick Marks
Eim; ¥ Tick Marks Stations
ROLUTESH W PC&PT&CS... labels
¥ Pl labels
— Small Ticks
Ticks LT: Labels LT |
— Large Ticks

: Ticks Both: Labels LT [

— Contral Point Labelz

Az Per Preferences |

Label Scale I il

5. Open the Draw Transition tool by selecting the raised icon shown to the right;
it is the third tool in the expanded tool palette shown below.

roat I
pi

i Al o R i | B = =
This tool, shown below, can be used to draw linear elements relative to a chain *?ﬁ ‘-éz!
by specifying the job number, chain, a beginning station & offset, and an ending
station & offset.
=10] x|
Job IF Q,
Chair: IWj J:§
Biegin Statior: | 445+30.94 :‘3»
Begin Offset: | -56.000000 —
End Station: | 434+92.90 :l:;»
End Offset: [-56.000000 _

5/12/05 Missouri Department of Transportation
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Exercise 8-1 D & C Manager GEOPAK Road for Bridge

6. Use Draw Transition to create the edges of pavement by switching to D & C Manager
category: Design Standards/Roadway/ and item: EOP New — Edge of Pavement (New).

Eﬂesign and Computation Manager =10l x|

File Edit Settings Fawvarikes Help

=R it

& |-gpk_stddic_managersmodot_englizh.ddb
(= Design Standards
23 Crozs Sections
1 Drainage
£ Erwiratmental
=71 Property
1 R
£ Roadside
[~ Foadway —
Berm Line [Mew)
Congtructian Joint
Curb Exigting
EOP Erizting - Edae of Pavernent (ERizting]
B EOP Mew - Edge of Pavement [Mew)

g id

|»

EOS Existing - Edae of Shoulder [Exizting]

EOQS Mew Aaggr. - Edge of Shoulder - Agaregate [Mew]

EOQS Mew Azph. - Edge of Shoulder - Azphalt [Mew)

EQS Mew Conc. - Edge of Shoulder - Concrete [New]

EQS Mew Earth - Edge of Shoulder - Earth [Mew]

EDS U2 Asphalt - Edge of Shoulder - U2 Azphalt [Mew] j

Be sure that Place Influence is checked to have the MicroStation symbology match the pay

item.
2 (0P New - Edge of Pay pTaTE

[T Adhoc dttributes fatch Faint Text
[T Mew Element Only Draw Cogo Element

Using the following information to draw the edges of pavement:

Beginning Station  Beginning Offset Ending Station  Ending Offset
Start of Chain -56 End of Chain -56
Start of Chain -28 End of Chain -28
Start of Chain 28 End of Chain 28
Start of Chain 56 End of Chain 56
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7. There are a pair of three span bridges on Route 50 as it crosses over BigHorn Drive. From

the previous step it can be determined that the centerline for the the east and west bound
lanes of Route 50 are located 42’ to the left and right of its chain. The tie station for the east
bound bridge, which locates the transverse centerline of Bent 2, is located at the 466+04.6 at
an offset of 42’ to the Route50 chain. Furthermore, the skew of the bents for this bridge is
determined by the angle of Big Horn Drive relative to Route 50 where the two chains
intersect. This occurs at Route 50 Sta. 466+27.32. Big Horn is has a right advance skew of
about 10° 49” (10.8167°) relative to Route 50 at that station. The DP Station Offset tool
will be used set the tie and skew of Bent 2. Open the tool by selecting the third tool in the
second tool in the Plans Preparation tool palette shown.

e PR i

This tool, shown below, can be used to locate a MicroStation data point at a specific station
and offset. The first step is to draw a line at Route 50 Sta. 466+27.32 from an offset of —42’
to +42°. To do this, set up the tool as shown below on the left; activate the MicroStation
Place Line tool; click on the DP to start the line; change the Offset value to the one shown
below on the right; and click on the DP button a second time to end the line.

il e

£
i
) rrr

Job: [TO0T @ Job: [TO0T @
Chain: [ROUTESD =l s Chain: [ROUTESD =l s
Station: | 456+27.3200 Station: | 456+27.3200
Offset: |-42 Offset: |42
T angent + 180 v| [ Auto Angle T angent + 180 v| [ Auto Angle

T T BT DU

This tool, shown below, can be used to locate a MicroStation data point at a specific station
and offset. The first step is to draw a line at Route 50 Sta. 466+27.32 from an offset of —42’
to +42’. To do this, set up the tool as shown below on the left; activate the MicroStation
Place Line tool; click on the DP to start the line; change the Offset value to the one shown
below on the right; and click on the DP button a second time to end the line.

Use the MicroStation Rotate tool to create a copy of the line at an active angle of 10.8167°.
Use the MicroStation Copy tool in conjunction with the GEOPAK DP Station Offset tool to

copy the rotated line from its current location to Route 50 Sta. 466+04.6 at an offset of 42’ to
the right. This last placed line locates the transverse centerline of Bent 2.
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Exercise 8-1 D & C Manager GEOPAK Road for Bridge

8. Onyour own, use Draw Transition to create the edges of shoulder for the alignment with
the following parameters.

Use D & C Manager category: Design Standards/Roadway/ and item EOS New Conc.
Edge of Shoulder - Concrete (New).

Enesign and Computation Manager =10 x|

File Edit Setkings Fawvarites Help

= -._-f:'- e? t

&= -hgpk_stdhdic_managermodot_englizh. ddb -
[~ Design Standards
21 Cross Sections
1 Drainage
£ Erwvironimental
=1 Property
0 R
£ Roadside
[ Foadway —
Berm Line [Mew)
Construchian Jaint
Curb Exizting
EOP Exigting - Edge of Pavernent [Existing]
EOP Mew - Edge of Pavement [Mew]
EOS Exigting - Edge of Shoulder [E sisting]
EOS Mew Agar. - Edge of Shoulder - Agaregate [Mew]
EOS Mew Azph. - Edge of Shoulder - Asphalt [Mew)

B EOS Mew Conc. - Edge of Shoulder - Concrete [Mew)
EQS Mew Earth - Edge of Shoulder - Earth [Mew]
EOS U2 Asphalt - Edge of Shoulder - U2 Azphalt [Mew] ;l

Be sure that Place Influence is checked.

Beginning Station  Beginning Offset Ending Station  Ending Offset
Start of Chain -64 End of Chain -64
Start of Chain -26 End of Chain -26
Start of Chain 26 End of Chain 26
Start of Chain 64 End of Chain 64
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Exercise 8-2

This is an optional exercise to show additional uses for thee GEOPAK plan view design tools.

1. Open the MicroStation file t:\br-proj\a_geopak\d5\j5p0100\data\plan_bh_j5p0100.dgn.
Window in on the area where the ramps intersect Big Horn Drive.

2. DP Station/Offset and Design and Computation Manager will be used to plot Re F
some drop inlets and a culvert to demonstrate the use of this tool combination. @ )g’
Open DP Station/Offset by selecting the raised icon shown to the right. It is the - =
second icon in that tool palette. %Q

@ r
To place the correct item, open D&C Manager category: o T
Payitems/Drainage/Drop Inlets And Manholes. % ef.'iﬂ,

Double click on the item: 731-10.32 Precast Concrete Drop Inlet 3 ft x 2ft. This will
activate the MicroStation Place Active Cell tool.

Eﬂesign and Computation Manager -0l x|

File Edit Settings Faworites Help

g id @2 ¢ = % U E
(=7 Payiters -
[~ Drainage
23 Diitch

== Drop Inlets And Manholes
E14-30.10 Manhole Frame And Cover, Tope 1-4
614-30.11 Manhale Frame And Cover, Tope 1-B
614-30.12 Manhole Frame And Cover, Type 2
£14-30.13 Manhole Frame And Cover, Type 3
614-30.14 Manhale Frame And Cover Tupe 4 -
F31-00.48 Precast Concrete Manhole - 48 in.
731-00.60 Precast Concrete Manhole - 60 in.
FA-00.72 Precast Concrete Manhale - 72 in.
¥31-10.22 Precast Concrete Drop Inlet 2 ftx 2 1t
FA-10.30 Precast Concrete Drop Inlet 2 -6 in, = 2 ft

me 741-10.32 Precast Concrete Drop Inlet 36« 2 ft
731-10.33 Precast Concrete Drop Inlet 3w 3 f |

Be sure that Place Influence is checked or else the correct cell will not be placed.

I=ES

[T Adhoc Attributes bl atich Pt Trest
[ Mew Element Orly | Draw Cogo Elerment
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Exercise 8-2 D & C Manager GEOPAK Road for Bridge

3. Place the cell using DP Station/Offset at the following locations:

Chain Station Offset Orientation  Auto Angle
BIGHORN 7+00 -20.5 Radial Checked
7+12 20.5 Radial Checked

The dialogs for placing the cells are shown below. After entering the correct information
into the dialog, click on DP to place the cell. (Note: Before pressing DP, make sure that

Place Cell is still the active MicroStation tool since DP Station/Offset will work with and
MicroStation or GEOPAK tool that requires as data point.)

il e

Job: [TO0C @ Job: [TO0C @
Chair: [BIGHORN =l s Chair: [BIGHORN =l s
Station: | 7+00.00 Station: | 7+12.00
Offset: |-20.5 Offset: | 205
R adial v| [ Auto Angle R adial v| [ Auto Angle

The instructor will demonstrate the other orientation options.

Use DP Station/Offset or Draw Transition to draw the culvert between the two drop using
the following beginning and ending stations and offsets.

Beginning Ending
Chain Station Offset Station Offset
BIGHORN 7+00 -19 7+12 19

Use D & C Manager category: Pay Items/Pipes/RCP/
and item 726-13.24 24 in. Class 111 Reinforced Concrete Pipe Culvert.

Be sure that Place Influence is checked to have the MicroStation symbology match the pay
item. (Note: If you use DP Station/Offset, make sure that Place Line is still the active
MicroStation tool.)

i1

[ Adhoc Attibutes Fdateh Faimt Test

[~ Mew Element Orly | Diraw Cogo Element
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5. After placing the culvert, switch the D & C Manager Mode to Compute by clicking on the
shaded icon shown below. A new section, called the Collection Box, is added to the main
D&C Manager dialog. This mode can be used to compute quantities for items placed using
D&C Manager.

Enesign and Computation Manager =10 x|

File Edit Setkings Fawvarites Help

g~ id @2 ERHE & X

[ Drop Inlets And Manh‘.:,:,mpute 4
£14-30.10 Manhole Frame &nd Cover, Tepe 1-4
£14-30.11 Manhole Frame And Cover, Type 1-B
B14-30.12 Manhole Frame And Cowver, Tope 2
£14-30.13 Manhale Frame And Caver, Tope 3
£14-30.14 Manhaole Frame And Cowver Type 4
¥31-00.48 Precast Concrete Manhaole - 48 in.
¥A1-00.60 Precast Concrete Manhaole - B0 in.
Fa1-00.72 Precast Concrete Manhaole - 72 in.
7311022 Precast Concrete Drop Inlet 2 1w 2 ft
¥31-10.30 Precast Concrete Drop Inlet 2 -6 in. « 2 |

W 7211032 Precast Concrete Drop Inlet 3 0w 2

—r —

G03-10.52 Curb And Gutter Type B
7311032 Precast Concrete Drop Inlet 31w 2 ft
V26-13.24 24 in. Clasz |l Reinforced Concrete Pipe Cubeert

Add the items shown above to the collection box by navigating to the pay item and either
double clicking on the item or clicking on the Add to Collection icon shown below.

The id icon in D&C can be used to aid in navigating to the items in the Payitems list. This is
done by clicking on the icon and then data pointing on the plotted item in the MicroStation
file. The instructor will demonstrate the use of this option.

7 Design and Computation Manager =10 x|

File Edit Settings Favorites Help

5 id @Y EREE

[ Drop Inlets And Manhales |.|5.|:||:| Highlighted to the Cu:-lleu:tiu:un|
614-30.10 Manhaole Frame And Cover, TypET=e

£14-30.11 Manhole Frame And Cover, Type 1-B |

= —

After adding the items to the collection box, zoom out in the MicroStation window until all
of BIGHORN chain is visible. This needs to be done in order to compute all of the curb and
gutter.
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Exercise 8-2 D & C Manager

GEOPAK Road for Bridge

6. When D&C Manager is in Compute Mode, the Operations Box switches to the form shown
below.

Set up the dialog as shown above and click Compute Quantities. The results of the
computation will be displayed in the Computation Results window shown below. If you
want a permanent record of the output, chose the type of report you want, type in the name of

Sk

Jok: I'IEIEI C Estents: Active Desgign File "’l |nzide "’lﬂ@

Bazeline Reference

Chain "I [EIGHORN vid[:g [T Begin Station: | D#897. 77 | i
¥ Range: I'IEIEI.EIEI [T EndStation: |21+45.28  +

[ Hilite During Computation "I

the output file you wish to use (comp.txt is used in the figure), and click on Export.

To see the other types of computation reports that D&C can generate, switch the Export

I
[tem | Dezcription | Quantity | Unit | Export |
E03-10.52 Curb And Gutter Type B 3633.000  LF
711032 Precast Concrete Drop [nlet 3 f s 2 ft 2.000 Ed
T26-13.24 24 in. Clazz Il Reinforced Concrete Pip.. | 40.000 LF

Export Format: Comp Bock "Ilm Q,  Create ‘"’I Export I
Fuari | Fhaze: |DesignEstimate j Drizplay |

Format to Item Report and Item Table and generate a report using these options.

8-2-4
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Chapter 9 Labeling

9.1 Objectives

e Learn how to label information with Plan View, Profile View, and Cross-Section
Labeler

9.2 Definitions

The GEOPAK Labeler is a tool that allows the user to construct labels using text inserts,
computed inserts, and key-in text. In Road there is a different Labeler available for the plan,
profile, and cross-section views. Although a labeler is also available for the other GEOPAK
Suite projects (Drainage, Survey, etc.) only the labelers available in Road are discussed in this
chapter. The other labelers work similarly to the ones available in Road.

9.3 Accessing

9.3.1 Plan View Labeler

The Plan View Labeler can be accessed from one of three locations. It is available R
in the menu path Applications > GEOPAK Road > Plans Preparation > Plan

View Labeling. It can also be selected from Plans Preparation tool pallet, which is
the pallet outlined in the Road toolbox shown to the right. It is the first icon in the
Plans Preparation tool pallet shown below. =

T4

]3] RN

Plans Prepar A

L o Sl b 2

The third way that the Plan View Labeler can be accessed is from the Road Project dialog by
clicking on Plan View Design, shown below on the left. This will bring up the Plan View
Design tool pallet shown below on the right. The Plan View Labeler is the last one in that tool
pallet, as outlined below.

Flan Wiew
Drezign

9.3.2 Profile View Labeler

The Profile View Labeler can be accessed from the menu path Applications > GEOPAK Road
> Plans Preparation > Profile View Labeling or by selecting the icon shown to the right. 4
As shown below, it is the seventh (or fifth from the right) icon in the Plans Preparation w
tool pallet.

Al A =
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Chapter 9 Labeling

9.3.3 Cross Section Labeler

The Cross Section labeler can be accessed from the menu path Applications > GEOPAK Road
> Cross Sections > Cross Section Labeling or by selecting the icon shown A
to the right. It is the sixth icon in the Cross Sections tool pallet shown below. =
The Cross Sections tool pallet is located in the lower left hand corner of the Road
toolbox as shown to the left.

o
i fa o o 1] F A ot L s
alis] Al Al S B

et

AHAT

9.4 Basic Dialog

When you enter one of the labelers, a dialog similar to the one shown below appears. The dialog
has four different parts.

EPlan ¥iew Labeler - Style: ...\ planmodot_eng.lsf -= Unnamed St - | I:Ilil

Style Files  Options  Scale Tools

JbMo: [ gl ® Computed Insertz 20 User Inzerts
Element: Paint Computed Text
Chain: [No Chains =l # Coordinate =
. ' Coordinate g
. pace R eturn
Uit | Q Z Elevation GPK I |
Z Elevation TIN Clear | Delimit |
Label Feature 2 Elevation tModeler Blace Label |
o A Station EEE e
|7 J_,K..\| +| .;f/ “;| Partial Station LI
Mot Available

9.4.1 Banner

The window banner (shown below) displays which labeler is active, the name of the labeler style
file (LSF), and the name of the style selected. If a predefined style from the active LSF is not
selected, the banner displays “Unnamed Style.” In the following figure the Plan View Labeler is
active, the name of the LSF is “...\plan\modot_eng.Isf”’, and a predefined style is not selected.

EPlan ¥iew Labeler - Style; ...\\planmodot_eng.|sf - = Unnamed St - |EI|5|

9.4.2 Menu Area

Immediately under the window banner are the pull-down menus shown below. The menu
options are discussed below in Section 9.11 Menus.

Style Files  Opkions  Scale Tools
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Chapter 9 Labeling

9.4.3 Label Content

The label to be placed is displayed in the box on the right side of the
dialog, shown in the figure to the right. Clicking in the box activates
a text curser, which indicates where information will be placed in the
label. With this cursor active, the user may use the keyboard to type
text for the label.

Under the box are several buttons. The Space button puts a space in Space | Rietum |
the label at the cursor position. The Return button starts a new line.
The Clear button clears the box to start a new label. The Delimit
button places a line above or below a line of text. The Place Label Flace Label |
button starts the place label process. Note: Follow the Status Bar

prompts located in the lower left hand corner of the MicroStation window when placing a label.

Clesr |  Delmit |

9.4.4 Option Tabs

The final area (shown below) contains tabs, which allow the user to define various options for
the label. Each of these tabs are discussed next

Te:-:tl F'arams.] Shape] Leader] Fh:utate] Styles]

9.5 Text Options

The Text tab allows the user to add either Computed Inserts or User Inserts to the label. If the
User Inserts is selected, the right side of the text tab changes to the one shown below. This
allows the user to view and insert predefined text into the label from a User Insert File (INS).
The contents of the file are displayed in scrollable window below the icons. Double click on one
of the predefined pieces of text to add it to the label.

) Computed Insertz @ User Inserts

%ﬁﬂlﬁﬂﬂ The icons serve the following functions:

pproach — Edit the Insert File.

tzphalt :I & Open an Insert File.

Barrier 8 Save the Insert File.

EgthEEgTDDHHDmHIBUTDH ? Save the Insert Fi!e As... . '

Carin. 2! Sort the contents in ascending alphabetical order.
Connector =l 24 Sort the contents in descending alphabetical order.

Often it is easier to type directly into the label content box unless the user is unsure of spelling or
acceptable abbreviation. The predefined user insert files are those that come with GEOPAK.
The user is able to edit these files or create one. If you do have a personal inserts file, itis a
good idea to save it to some location other than the GEOPAK ...\bin\ folder to keep in from
being overwritten during program upgrades.

The Computed Inserts section and the contest of the rest of the text options tab changes
depending on which labeler is active. Each of these is presented in the following subsections.
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9.5.1 Plan View Labeler Computed Text Options
The text options tab for the Plan View Labeler using Computed Inserts is shown below.

Te:-:tl F'arams.] Shape] Leader] Fh:utate] Styles]

Job Mo I'IDD—BI % Computed Insertz T User Inserts

Element:  Foint Computed Test

Chair: [ROUTERD | 4 Coordinate -
_ v Coordinate
TIM File: [JSPOIO0.TIN 3' > Elavation GEE
< Elevation TIM
Label Feature & Elevation Modeler
* 7 Station
|7 /_,}{..\E | _+_ | ,;f/ £ ; & | Partial Station |
Mot Available

To use the station and offset computed inserts, the job number and the chain need to be selected.
If elevations are to be calculated, a .tin file must be chosen. The Job No: may be typed in or the
GPK may be selected from a list of available files in the working directory by clicking on the
magnifying glass icon Q1o the right of the Job No: field.

The Computed Inserts are items that Geopak has the ability to calculate for the chosen item.
The list of Computed Inserts changes with the type of element that is chosen. If a line is
chosen, the list of Computed Inserts will show inserts of bearing, and length. If a curve is
chosen the list of Computed Inserts will change to show inserts of radius, curvature, chord
length, etc.

The user can select different elements by using the icons in the Label Feature section.

B

Allows the user to select a graphical element such as a point, line, or curve.

|4+ e

Allows the user to data point a location on the screen.

Allows the user to choose two visualized COGO points to represent a line.

|6

Allows the user to select the curve start point, ending point, and either the curve center or
a point on curve using visualized name COGO points. Only elements listed as Points in the
COGO navigator may be used for this option.

To use the computed inserts, select the Label Feature icon for the type feature you want to label.
Next, follow the prompts in the lower left corner of the MicroStation window to select the
feature. Once the feature is selected, the list of Computed Text will reflect those values that the
labeler can calculate for that type of element. To view the computed value, select one of the
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Chapter 9 Labeling

items from the list. The computed value will appear in the bottom center of the dialog, as shown
in the following figure on the left. To change the decimal accuracy of the value, click on the pull
down to the right of the value and select the desired accuracy as shown below in the figure on the
right.

= Coordinate I Elgvatinn Madeler

" Coordinate Stat!n:-n _

= Elevation GPE, Partial Station

< Elevation TIM 1698102 34 ,

< Elewvation Modeler
Statian
Partial Station |

169810234 2w I

o M = La = O
T

Once the accuracy is set, double click on the highlighted item in the Computed Text list to add
the value to the label being created.

9.5.2 Profile View Computed Text Options Text | Params. | Shape | Le:
when the Profile Labeler first opens there are no Label Feature icons, ~ JobMo- [100 sy

as shown to the right. This is because the profile location is unknown.  Elemert: Paint

To proceed with the tool, click on the Profile Settings button. This _
. . . . Chair: JROUTESD x|

brings up the dialog shown below on the left. The information may be ,

entered manually or, if a profile cell has been utilized, the user may Profie: JROUTESOPR <]

click on the Identify Cell button : :

=10} and data point / accept on the cell.
Reference Statior: [445+30.94 Click OK to save the settings,

Rieference Elevation: [ 700.0000 which causes the two icons to appear.

Harizantal Scale: | 50,000

Vertical Scale: [10.000 Text I Params. | Shape | Leader | Rotate | Styles |

Stationing with: _No Gaps vI Jab Mo I'IEIEI_ 3' f* Computed Inzerts ©F User Inserts

— Prafile R eference Point

Element: Paint
oe | *: [1E38000.000C ':Dm'_j“tec' T_E”t
- [ 001 o0 0noc Chair: IHDUTEED LI EID:!:B ﬁta:!ﬂlnst . -
Profie: [ROUTESOPR =] rote Fartat 2 taioen
— Prafile Cell Paint Elewation

Prafile Settingz | Point Prafile Elewvation

Prafile Grade % (@ Paint

Chain Name
—+— | ’j&:l Prafile Marne j
[ | Cancel |

Mot Available

The user can select different elements by using the following icons:

ﬂ Allows the user to data point a location on the screen. The available computer inserts are
station, elevation, grade, chain, and profile information.
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e

| Allows the user to select a GEOPAK profile element on the screen. If a tangent element
is selected grade and change in elevation information is available. If a vertical curve is selected,
station and elevation information are available for VPC, VPI, VPT, and High-Low Point as well
as the usual curve data (length, K value, stopping sight distance, etc.) and profile & chain names.

The rest of the Profile Labeler compute text options works the same as the Plan View Labeler.

9.5.3 Cross-Section View Computed Text Options

Launching the Cross Section Labeler also opens the Cross Section Navigator, which is used to
navigate from cross section to cross section. This is because the active cross section for the
labeler is the same as that for the navigator, as shown in the following dialogs.

A
: = e=| 44| 4 (B b [ph] i R R =

o ] |
Style Eiles  Options  Scale  Tools
TEHt Paramz. ] Shape] Leader I Faotate I Styles I
® Computed Inserte 0 User Inzerts
Mavigator Station c od Text
[ 453+00,00 e
Plan iew ¥ Coordinate -
Plan “iew " Coardinate Space I - |
5 Elewvation
5 Elevation 4t Units] Cear |  Delimit |
Label Feature 5 Station
i 5 Partial Station Flace Label |
+ P 55 Offset -
Mot Available

The user can select different elements by using the following icons:

+ Allows the user to data point a location on the screen. The available computer inserts are

plan view coordinates, elevation, station, offset distance, offset direction, and chain information.

L Allows the user to select a cross section element. Slope in differing formats and delta
elevation information is available.

9-6 Missouri Department of Transportation 4/18/05
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9.6 Parameters Tab

The Parameters Tab controls the text settings for a label. It is exactly the same for all three
labelers. The tab lets the user set the text Height, Width, Line Spacing, Justification, Font,
and placement symbology, as shown in the following figure.

Text | Params. | Shape | Leader | Rotate | Styles |

Text Preferences & Symbology Sample Outpuk

Height: IW a Juftificatiun: .
Wwidth: [1.200 o e
Line Sp: [OBOD - I -
Fort: [F=y 3 MoDOT Eng. |
Level |Levell

Color: L] 0 |
wieight, | 3 =]

S| @l & s

4

4

4

The buttons at the bottom of tab allow the user to quickly set all of the symbology as follows:
=i Sets the symbology to the current MicroStation settings.

'—_?l Allows the user to set the symbology by choosing a MicroStation element.

.él Sets the symbology using D&C Manager symbology

8] setsthe symbology for all of the other label element tabs (Shape and Leader) to match
the settings in the current tab.

The Sample Output section of this and the remaining tabs gives a preview of the label. The
sample output of a coordinate label is shown below.

Sample Output
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9.7 Shape Tab

The Shape tab allows the user to place a shape around the label and set the symbology for the
shape. The user can select the shape to be placed around the text. The shape Offset is used to
determine the distance between the shape and the text. The symbology icons are the same as
those described under the Parameters tab. An example with a balloon shape and an offset equal
to half of the text height and width is shown below.

Text | Params. | ShaDEI Leader | Ratate | Styles |

— Shape Preferences

3

e | GElffGed o)

el

e DB

£5

Offzet: | 0.60

Level |Level1 E3

Calor: L] 0 =l

Style: | R e Y
Weight: | =l # 2y

S ample Oukput

The Shape Preferences are:

ﬁl None Rectangular

Balloon @ Circle

@ Ellipse @ Hexagon

@ Octagon é Triangle

ke Single Square Bracket ] Square Bracket

5 Round Bracket @ Double Square Bracket

% Double Round Bracket
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9.8 Leader Tab

The Leader tab allows the user to attach a leader from the label to the label. Different leader
types and terminators are available. The active terminator, as defined in MicroStation pull down
menu Element> Cell can also be used. The symbology icons are the same as those described
under the Parameters tab.

Test | Params. | Shape | Leader I Ratate | Styles |
— Leader Type Terminator

‘ND =B

Sample Output

1 | aT]

— Symbology

Level |Level1

Coler: L] D

Style: |
weight: |

The Leader Types are:

El No Leader

il One Point Leader with no bends in the leader
il Two Point Leader with a single bend in the leader

il Three Point Leader with two bends in the leader

Ll Arc Leader.

The Terminators are:

:l No Terminator

ﬂl Open Terminator

El Closed Terminator (filled or unfilled)

ﬂl Active Terminator
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9.9 Rotate Tab

The Rotate tab allows the label to be rotated.

Te:-:t] F'arams.] Shape] Leader] HDtatEl ]

— Test Angle

'?fl Cumrent Angle: IEE.EEIEI

ﬁl Elemnent Angle ||ilﬁ|
Ii .-’-'-.Iignment.-’-‘-.ngle:lSD.D j

"Set.ﬁ.ngle By

DF | Element | s |

Te:-:t] F'arams.] Shape] Leader] Ratate I Sl

~ Test Angle

'ff‘/" Current Angle: I 11.310

. Element &ngle
@l Alignment Anagle:

" SetAngle By

DF |  Element | s |

Plan View Labeler Rotate Tab

The following Text Angle icons may be used to set the rotation of the label:

C/ljf'

4

Profile and Cross Section Labeler Rotate Tab

Rotates the label text to the current angle, which is displayed and may be set in  [82633

the field to the right

Rotates the label text to the angle of the element being labeled. The Plan View text

maybe plotted:

FEe
:l Curved

Profile and Cross Section Labels must be plotted as straight text.

The alignment angle rotated by +/- 0°, 90°, 180°, or 270° using the pull +/- Bingle
down shown to right. 0.0 N
.90.0 |
180.0 —
L2700 -
The user may also rotate the label by using the follow Set Angle By options:
_ DP | Set the text angle by two data points
_Element| Set the text angle by any MicroStation element
% | Set the text angle by the MicroStation active angle
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9.10 Styles Tab

The Styles tab allows the user to choose label formats from a library of pre-defined styles. When
the user chooses a style, all of the parameter, shape, leader, and rotate options are set. Both the
Plan View Labeler and the Profile Labeler have MoDOT default files. The styles are grouped in
folders

The Plan View Labeler Style File contains the five folders shown in the following figure. Most
of the items in the plan LSF file are regular text. Computed text labels have been created in the
ROW folder for existing and proposed right of way and easement points. They plot the partial
station and offset. The Roadway folder contains to labels with computed text for the station and
offset of pavement and shoulder points.

Test | Params. | Shape | Leader | Ratate | Styles |

[tem Selector Style Preview

f= Label:
£ RO
[ Drainage
27 Gen_Caonst
£ Roadside
23 Roadway

| | %

Mew Categary... | Scale: N/A ﬁ Mode and Shape Only ™ |

The Profile Labeler Style File has three folders, as shown below on the left. All of the labels in
this LSF contain computed text.

Test | Params. | Shape | Leader | Rotate | Styles | - 0] x|
[tem Selector Style Praview
[ Labels ¥ —2 000 %
£ Paints ot
[~ Constant Grade I
[A Grade Test
£ Yertical Curves
Space | R eturn |
| | Clear | Drelirmit |
; Scale: 10,00 g Node and Shape Only ¥ | Place Label |

When an individual label style is selected, a preview of the label is given in the Style Preview
window, as shown above on the left. (Note: The Scale value in that figure list the scale used to
create the label, not the current scale.) The style can be transferred to the box in the upper right
hand corner of the labeler dialog by clicking on it.
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9.11 Menus

9.11.1 Style Files

The Style Files menu allows the user to manage style library files. While the default MoDOT
style files will load automatically, the user may create a personalized file by saving a file to a

location with write permission. Recently opened style files appear at the bottom of the menu.

This allows for quickly switching between files,

Stvle Files  Opkions  Scale Tools
Mew. ..
Qopen. ..
Save

Save As...

Exit

k:hgpk_stdilabelingiplanimodot_eng.lsF

9.11.2 Options
The Options menu offers several ways to customize the way the labeler works.

Options  Scale  Tools
Minimize Dialog
Ise Reference File Coordinates

Iz DP Element Associakion

Label Tools
Label Yiewer
Minimize Dialog only works with the Plan View Labeler. If it is [0 x|

checked, the labeler dialog box minimizes when Place Label is
chosen and the Label Viewer (shown to the right) and the Plan View
Label Control (shown below) boxes open. This allows the user to see
more of the screen while placing a label.. You may notice that the
second icon from the right in the Label Control tool pallet is active.
This indicates that the labeler is in Place Label mode. The last icon
on the right is the Restore Label Dialog button. Clicking on it closes
the Plan View Label Control box and restores the full labeler dialog.
The rest of the icons in the Plan View Label Control are discussed
below in the section dealing with Label Tools. Many of the icons on
the left side of the pallet are available in the different tabs of the
labeler itself.

Sutomatic Lakel

Plan View £
R e ) e N ) e e P e | P
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Use Reference File Coordinates is available only in the Plan View Labeler. It is intended to
allow the user to use the coordinates of a reference file instead of the active MicroStation file.
Since MoDOT uses the same coordinates for all of its files and attaches files using Coincident —
World, the coordinates in the reference file should be the same as the active file and this option is
not needed.

Use DP Element Association is also available only in the Plan View Labeler. Labels that are
placed when it is checked are associated to MicroStation element. (See Associating Elements in
the MicroStation Help for more information on element association.) This works with both the
graphic Element and Data Point (DP) label feature icons if the DP is snapped to a graphic
element. If the element is modified, the label will update automatically when the Label Update
feature is used as long as the element is in the active file. The association cannot be applied to
referenced geometry. See Section 9.11.4 Tools for information about the Label Updater.

Label Tools brings up one of the tool pallets shown below. Each of the pallets corresponds to
the labeler that launches it, as is indicated in the pallet banners below.

x|
‘U2 e\ mE| +|E e 00 | -

a
‘| 2| | S|\ BIE| 4[] £75 m| -

E
Az @ BB+ 5750 =] -

Vb
The first group of icons, shown to the right, is the label rotate icons.
They provide the following options: “2@4 &

#lo|w|

AA
% Rotate Label To Active Angle

% Rotate Label By Element Angle

-%%:
i

Rotate Label By Two Data Points
ip Rotate Label By 180 Degrees

& Rotate Label By Alignment Angle
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The second group icons may be used to increment the label text _ o) ]
size by the increment value defined in the Inc. / Dec. Text Size i -

. . ) . Inc. ADec. Test Size: [1.200
dialog shown to the right. Each time the user clicks on one of
the two icons in the group, the text size is incremented. The
icons are:

o .
Increase Text Size

1 .
Decrease Text Size

The third group of icons contains the Feature Label options. Not all options are available for all
labelers. The icons are:

+ Data Point

ol

Plan View Graphic Element

%
i

2 COGO Points

<k

Arc Defined by 2 COGO Points

B
Y

Profile or Cross Section Element

The fourth group of icons is for label modification. The individual icons are:

g"' Edit Label, which allows the user to edit an already placed label. It loads the label in the
labeler dialog for editing. The label must be placed again after it is edited.

El .
@ Move Label, which allows the user to move an already placed label.

E’f@ Extract Label, which allows the user to extract the format of an
already placed label and load it into the labeler so a label of the format =101 x|
may be placed at another location.

Label Viewer brings up the dialog shown to the right. It allows the
user to view and place a label. Automatic Label copies a label with
computed inserts to a new location and the newly computed values.
To use this option, identify a label you want to copy by extracting or
placing a label. Use a Label Feature icon to indicate another item to
be labeled and click on Automatic Label. This will place a label at the
new location using the placement settings as the previous label.

Place Label |

Automatic Label
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9.11.3 Scale

The Label Scale menu, shown to the right, allows the user to choose a plan
scale. All labels are adjusted according to the new scale. After selecting the
menu option, the following dialog appears. The user simply keys in a scale,
and clicks OK. All size parameters are adjusted by the difference in the Current and New Scale
values. Note: This scale should not be confused with the scale shown in the Styles tab, which
gives the scale used to create the style and not the current scale. The only way to find the current
scale is by the relative text size or by going to Scale > Change Scale.

Scale Style

Current Szale:  1.000

MHew Scale: |5EI
Cancel |

Scale  Tools
_hange Scale, .,

9.11.4 Tools
The Tools menu, shown to the right, provides the user with some Tools
specialized tools. Label Updater

Selection Set Labeling
The Label Updater allows the user to update a label’s computed inserts if  plan Label Preferences
any of the following is changed: the alignment, the TIN, a labels position,
etc. Several Select By options are available, as shown in the figure below and on the right:
Single Select, Selection Set, Fence, All Labels, and Find and Replace.

Clicking on the Start button starts the update process.

JleI i

Select By Single Select "l

Selection Set
Eence

All Labels

Find and Replace

[~ Certer Label [~ Certer Label
Start | Update Lal:uell Start | Update Lal:ueII
skip | | Undae sl | skip | | Undazall |
Highlight Labels ———— Highlight Labels
| Content Carmect "’E Content Carrect "’l

Highlight | Highlight |
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GEOPAK Road

In addition, the Highlight Labels section of the dialog (shown below on the left) may be used to
scan the labels and highlights those that meet the selected option. The four options are shown

below and on the right.

Highlight Labels ———— I

i

| Content Carmect

Highlight |

Content Meeds Updating

» Content Correct

|lpdate Requires D ata
Frior to Update Feature

Selection Set Labeling allows the user to update multiple labels to a selected style using a
MicroStation selection set. See the GEOPAK help for more information on using this tool.

7 Selection Sek L

V¥ ilze Power Selector
[T UseLabel Tables

Bearing / Azimuth

) MWorth Quadrant
) South Quadrant
™ By Element

=101 x|

Apply |

Plan Label Preferences allows the user control the label preferences. To use the tool toggle on
Use Label Preferences and activate the options you wish to use. See the GEOPAK help for

more information on using this tool.

7' Plan Label Preferences o [m] =S
¥ Use Label Preferences:
Eearing l Distance I Elevatinnl Area I
Leading Characters:  Zero ‘"l
[T Allow Due Cardinal Direction [ {Round Bearingz By Length:
Felirm Lyt Fid i [ist |mEremert [Camponent [rop 00 |
=l
X
| moam ) | oo Seconds "’I r
Apply |
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Existing Ground
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chapter 10 Existing Ground Profiles

10.1 Objectives

e Learn to calculate original ground profiles based on a DTM.

10.2 Definitions

GEOPAK will generate an existing ground profile based on a stored chain from either a 3D
graphic file or from a triangulation file (TIN). The profile information is stored in the .gpk file
with the option to create an input (.inp) file.

10.3 Accessing

Existing ground profiles may be generated in either a 2D or 3D graphics file, Evisting Ground
both methods are similar except that an additional option is available with a Profile

3D file. To access the Existing Ground Profile utility, click on Project
Manager >> Existing Ground Profile. Once the run is chosen, the following dialog box will

open.

Eﬁruund Profile =101 x|

Frofile Mame: | Select... I
Jab Mumber: | Q,

O perator: |

Chairr: I Select... I
Offset: |

Bieq Station: |

End Staticr: |

Interzect VI TIM .

Fadiuz of output circle; I

TIM Files || Files. .. |
Apply I

10.4 Dialog

Profile Name - Name of the profile to be stored.
Job Number and Operator - .gpk job number and user’s initials.
Chain - Name of stored chain used for profile stationing.

Offset - Produces a profile at a user specified offset to the selected chain.
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chapter 10 Existing Ground Profiles

Beg Station and End Station - By clearing each field and hitting the Enter key the stationing
will default to the beginning and ending station limits of the selected chain. The user may also
key-in a station range within the limits of the chain.

There are four options that control the frequency of elevation calculations along the base chain.

Increment - based on the beginning station of the alignment, incremented by a user specified
value.

Intersect - an elevation is calculated at every intersection of the alignment with a triangle side.

Even - will compute elevations at even stations rather than an incremented distance along the
alignment. This is best used for alignments with station equations.

POT - calculates an elevation at each POT along the alignment

When in the Increment, EVEN or POT mode, an additional option box will provide two modes
of operation for extracting data; graphic or TIN. (Only available in 3D file)

When using the Intersect or POT option with the graphic option, you will have an additional
option for a circle to be drawn into the 3D file at the location of the intersection.

**Note: It is recommended to use the Intersect option, as this will provide the most accurate
existing ground profile.

10.5 Reviewing Profiles

Once a profile has been created, it may be reviewed in two ways:

1) Output viewed from the COGO dialog box: Element >> Profile >> Print/List

2) Profile drawn from the D&C Manager: By selecting the appropriate categories, for example:
Drafting Standards >> Profile >> Existing Ground Profile >> Profile Scale

Note: Always set an origin point for the profile display by drawing the Profile Cell.
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chapter 10 Existing Ground Profiles

10.6 Plotting Profiles

1) Draw a diagonal line to serve as a reference point.

2) Start D&C Manager.

3) From D&C Manager, choose the appropriate scale from the category Drafting
Standards>>Profile>>Existing Ground Profiles or Drafting
Standards>>Profiles>>Proposed Ground Profiles.

4) Choose the Draw Plan & Profile button.

5) Set the options to be shown on the plotted profile.

gPlan & Profile Draw 10| =l gPlan & Profile Draw 10| =l
— Operation f R | — Operation f
Profiles | I 1"'=50" E xisting Ground Profile® I Profiles | I B0 Scale Propozed Ground Prafile 1
Select Prafile \ J Select Prafile \
BIGHORNEX [T WPl Label: From VPl | BIGHORMEX ¥ WPl Label: From VPl |
Circle I BIGHORNFPR Circle I

[ Harizontal Axis Labels

[T Wertical Axis Labels

[T W.C. Incremental Elevations
[T .. Parameters

[T GradeLabelz '+ and " |
[T K value

[ External Length

[T Station Equation Mo Gaps I

" WPCAPT Label
[" Stopping Sight Distance

¥ Harizontal Axis Labels

W Wertical Axis Labels

[T W.C. Incremental Elevations
¥ %.C. Parameters

IV GradeLabelz '+ and " |
M K value

[ External Length

<

[T Station Equation Mo Gaps I

W YPCAYPT Label
¥ iStopping Sight Distance:

Label Scale I A0

6) Choose the profile from the list.

7) Set the horizontal and vertical scales and the station range to be plotted.

9/29/04
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chapter 10 Existing Ground Profiles

x =
~ BIGHORME ~ BIGHORMFR
Beginning Station  1+30.15 Beginning Station  1+34.00
Ending Station  20+E80.95 Ending Station  20+E80.00
Beginning Elevation 740,93 Beginning Elevation  741.54
Ending Elewation F71.75 Ending Elevation F71.73
b amimum Elevation  ¥71.80 b amimum Elevation  ¥71.73
Finimurn Elevation  739.039 inimurn Elevation 73874
Horizontal Seale | 50.000000) Horizontal Seale | 50.000000)
Vertical Scale I 10.000000 Vertical Scale I 10.000000
Beginning Station | 1+30.15 Beginning Station | 1+34.00
Ending Station I 20+60.95 Ending Station I 20+60.00
Strip Grade Increment I Strip Grade Increment I
DF Station |1+E|EI.'IE F1 DF Station |1+EIEI.'IE F1
DF Elewvation | 00000000 DF Elewvation | 00000000
DR | 1703669 8245 DR | 1703669 8245
DPY |1002821.1040 DPY |1002821.1040
— Profile Cell — Profile Cell
PGL Chain |BII3HEIHN Select | PGL Chain |BII3HEIHN Select |
Draw Cellatxy | Identify Cell | Draw Cellatxy | Identify Cell |
] I Cancel I ] I Cancel I

8) Determine the station and elevation of the origin point. (Usually the station will be the
beginning of the chain, and the elevation will be a rounded value below the minimum
elevation of the profile.

9) Select the By DP button and snap to the end of the diagonal line plotted in step 1 and
accept the location. The coordinates for that location will be filled out.

10) If a profile cell has not been previously plotted, and is desired, set the PGL Chain and
choose Draw Cell at XY. If a cell has been previously drawn, selecting the Identify
Cell button and choosing the appropriate cell will fill in the scale, station and DP
information.

11) Select the OK button.
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GEOPAK Road for Bridge Exercise 10-1 Valley Section

Exercise 10-1 This is a group exercise

1. Open MicroStation file t:\br-proj\a_geopak\d2\j2p0300\data\topo_j2p0300.dgn.

If the line indicating the location of the valley section is not visible, use Level Manager to
turn on Level 22.

2. Open the project j2p0300.prj as user userc.

Copy the J2P0300 working alignment to Valley and enter that working alignment.

Select Working Alignmenk

| Run

B, Time

Project 442842005 15:13:56

241933 10:21:30

Modify. .
Delete

Dezcnption

Cancel |

Go to the Plan View screen in the working alignment definition and select VALLEY as the
default chain.

7 working Alignment Definition: Yalley =10 x|

Flan Yiew Design File: [ plan_J2P0300.dgn File |
Pattem Chain: [VALLEY '
Shapes

Prafile Yiew Begin Station:  0+00.00
Location

Crozz Section VYiew End Station:  26+53.54

Exizting Ground
Propozed Finizh Grade
DTH

ﬂl Cancel |
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Exercise 10-1 Valley Section GEOPAK Road for Bridge

3. Choose Existing Ground Profile from the Project Manager dialog. Exizting Ground
Profile

Copy the MoDOT run, name the new run Valley and enter the new run.

4. Create an original ground profile for the valley section.

Profile Name: Valley.

Job Number: 300.

Operator: cu.

Chain: VALLEY.

Offset: 0.

Beg. Station: Will be filled in when the chain is chosen.
End Station: Will be filled in when the chain is chosen.
Mode: Intersect TIN.

TIN File: j2p0300.tin.

%= Ground Profile o [m] S

Frofile Mame: |VALLEY Select... |
Job Murber: [300 o,

Operatar: I-:u—
Chain: [VALLEY Select... |
Offset: | 0.000
Beq Station: | 0+00.00
End Station: | 25+53.54

Interzect vI TIM bl
: i - =
R adiuz of output circle; I 100 Eﬁruund Proluy —IQI—I

TIM File: [J2P0300.TIN Files... | [EnamE Select |
ak. I Cancel |

Click OK to create the ground profile input file, Yes to store the profile, and Yes to delete
the 3D profile string.

Bstore =10 |

File
[F00acLinp

containing store profile _ ;lglil

commands has been created. Wwould you like to delete

Do you want to store profile?

o |

Close the Ground Profile dialog, saving the settings.

the 3D profile stning ?

s |
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GEOPAK Road for Bridge Exercise 10-1 Valley Section

5. Open MicroStation file t:\br-proj\a_geopak_\d2\j2p0300\data\profile_j2p0300.dgn and
attach t:\br-proj\a_geopak \d2\j2p0300\data\plan_j2p0300.dgn as reference files

6. Plot the existing ground profile above the plan view geometry using D&C Manager item
Drafting Standards \ Profile \ Existing Ground Profiles \ 1’=100" Existing Ground
Profile and clicking on Draw Plan & Profile in the operations box.

Set the Labeling Scale to 100 and turn on the following options as depicted below in the
figure on the left:

Horizontal Axis Labels

Vertical Axis Labels

Choose the profile Valley, to bring up the dialog shown below in the figure on the right.

Set the following parameters:

Horizontal Scale: 100
Vertical Scale: 10
DP Station: 0+00.00
DP Elevation: 700
DP X and Y: Press DP and data point on the screen in an open area
above the plan view data or enter the values shown.
PGL Chain: VALLEY
ol
Beqinning Station  0+00.00
~ Operation Ending Station 26+53 54
Profiles | 1"=100" Exizting Ground Profile® Beginning Elevation 798,265
Select Profile Ending Elevation 8000350
Maximum Elervation 806221
VALLEY B WplLes  [Remvel | Minimum Elevation 771516
Circle I
¥ Horizontal Axis Labels Harizontal 5cale IF
¥ ‘ertical Axis Labels Yertical Scale I'IEI—
[~ WL Incremental Elevations Beginning Station [0+00.00
[T VL Parameters Ending Station W
[T Gradelabel: '+'and " I Strip Grade Ineremant I—
[ K value ]
[T Extemal Length DP Statin [0-0000R 1
™ Station Equation Mo Gaps I DP Elevation IW
™ WPCAFT Label DP = | 450000000
[ Stopping Sight Distance DFY | 52000.0000
~ Profile Cell
ahelSonie [T PGL Chain [VALLEY ﬂl
Draw Cellatxr | Identity Cell |
ak. | Cancel |

Press Draw Cell At XY and OK buttons to draw the profile cell and existing ground.
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Exercise 10-1 Valley Section

GEOPAK Road for Bridge

7. Complete the Profile View and Location sections of the Valley Working Alignment.

Existing Profile: VALLEY
Proposed Profile: VALLEY

7' working Alignment Definition: YALLEY

Plan “igw
Fattern
Shapes

Profile "fiew
Location

Crozs Sechon Yiew
Exizting Ground
Propozed Finizh Grade

DTH

ﬂl Cancel |

Eisting Prafile: | VALLEY
Propozed Profile: |WALLEY

=101 ]

Dezign File: | profile_J2P0300.dgr

Beqin Station:  0+00.00

End Station:  26+53.54

For the Location section, use the Identify Cell button to choose the profile cell.

EWurking Alignment Definition: ¥alley

Plan “iew
Fattemn
Shapes

Prafile Yiew

I Lacatian
Croze Section Yiew
E wizting Ground
Propozed Finizh Grade
DTH

ﬂl Cancel |

(

Harizontal Seale: | 100.000000000000
Wertical Scale: | 10.0000000000000

Station Equation: Mo Gaps I

Frofile Cell

=101

DP Statior: | 0+00.00F 1
DP Elevatior: | 700.000000000000

DP3 [ 450000000

pP: [ 520000000

B_I,IDF'l

Draw Cell at . |

Accept the changes by clicking on the OK button.
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Vertical Alignment
Generator
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Chapter 11 Vertical Alignment Generator

11.1 Objectives

e Create and store vertical alignments using the Vertical Alignment Generator.

11.2 Definitions

The Vertical Alignment Generator is a GEOPAK tool that can graphically create and modify
proposed design profiles or modify an existing ground profile. These operations may be
accomplished through a dialog box and/or by dynamic manipulation of graphic elements.

A profile may also be created with Coordinate Geometry (COGO) input.

11.3 Accessing

Vertical Alignment Generator may be invoked by Project Manager >> Vertical |y 4.4
Alignment or by the Vertical Alignment Generator icon. ,ﬂwl Aligrmert

x4
dob Number: | Q

Operator Code; |
PGL Chair: TI

~ Location and Scales

Horizontal Scale: I—
Wertical Scale: I—
Reference Station: |—
Referance Elewation: I—

s I
DF
i |
— Prafile Cell
Draw Cell at Xy | Identify Cell |
ok | Cancel I

The first dialog box that appears is labeled Settings. The entries in this box set the parameters
and define the location within the design file where the profile is to be displayed. All fields must
be completed before the design process can begin. As the OK button is clicked, the Vertical
Profile Generator dialog box will appear.

Choosing the Identify Cell button and selecting a profile cell can also fill in the information. If
a profile cell does not exist, the Draw Cell at X, Y can be used to place a profile cell using the
location and scale information provided in the dialog.
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Chapter 11 Vertical Alignment Generator

11.4 Dialog

This tool allows a user to load a previously stored profile or create a new profile. You will
notice changes in the configuration of this dialog box as you design a vertical alignment.

=101 %]
File Tools User
Station: || o *
Elevation: I ]
Diynarmic |
gPruﬁle Generator (K ¥alue Table: Kvalues_1990english.k¥l) ;|g|5|
File Tools User
WPl 2 WPl 3 WPl 4
Bk Grade: [4.7610 of Statior: [13+03.55  Of = FdGrade: [34753 o =]
[ IWAE?— Inzert [ Elereation: IW O ™| Ingert [ W
Statian: 4438 88 Before D_Ignamicl Qeletel After Statian: 17+45.49
Elesation: 73664 Elevation: 75726
Wertical Curve
Symmetnical Y |550: 25716
Station: 1141355  Speed: 30 w|L: [38000 HP Station:  13+20.61 Statior:  14+33.55
Eleseation:  7E4.72 f: | 49,7619 HP Elevation:  763.03 Elewation:  7BE.02
Prev | 114 E | 25 [iNest)

Various design parameters must be defined prior to designing a new profile; we will discuss
those as we look at the options provided under the three headers, File, Tools, and User.

11.4.1 File

Clear - clears the profile display from Microstation graphics and removes all VPI’s
TRie Toas  (Tom the dialog box.

Clear

Draw - write the graphic elements of the profile to the Microstation file.

Diraw

Load
;cwe Load - retrieves a previously stored profile from the coordinate geometry database

Save As (gpk)

Exit Save - stores a new profile or updates (redefines) a previously stored profile under
the same name.
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Chapter 11 Vertical Alignment Generator

Save As - is used to store the profile or to save a modified profile under a different name.

EXxit - ends the process.

11.4.2 Tools
Critical Points - Vertical curves may also be defined by one or two
File | Tools  User critical points. If mathematically solvable, the vertical curve will be

drawn and the design speed display adjusted to fit the current parameters.
Bl1 Issue Data Paint

Issue Data Point - Permits the user to type in stations and elevations,
issue a data point that can be part of a Microstation place line, place a cell or perform another
generic operations. This is useful in displaying visual references within the profile that need to
be considered in design of the vertical profile.

11.4.3 User

Preferences - sets the rounding parameters for each of the items listed
_Flle Tools | User in the dialog box.

K Values - is a table of stopping sight distance K-values for crest and
sag conditions for various design speeds. These values are based on
the AASHTO Green Book.

Bk Grade: | K Values
I I Setkings

Settings - recalls the Settings dialog box that first appeared upon initializing Vertical Layout.

11.5 Creating A New Profile

Step 1 Place the first VPI (Note: The enter key must be used to ensure values are accepted.)
Four options:
i. Type station and elevation of the VVPI into dialog box
ii. Enter station of VPI as precision input (type in value) Elevation is defined
through dynamic cursor placement on screen
iii. Elevation is defined via precision input Station is defined through dynamic
cursor placement on screen
(\2 Both values for the VPI can be established dynamically on screen
Step 2 Define ahead (or back tangent)
Station, elevation, grade and length parameters may be defined via precision
input, dynamic manipulation or a combination of both.
Step 3 Define remaining VPI’s and Grades
A repetition of the process from Step 2 with an option to insert VPI’s between
two existing VPI’ s
Step 4 Define Vertical Curves
Simply define the design speed from the Speed option button and GEOPAK will
reference the K-value table and draw the vertical curve. If a curve overlap occurs,
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Chapter 11 Vertical Alignment Generator

an overlap message will be displayed in the dialog box along with the overlap
length.

Step 5 Adjusting Curve Lengths
The vertical curve can be modified by directly keying in either the K-value, curve
length or design speed in the dialog box. You will see the displays in the dialog
box automatically adjust to reflect the results of any modifications.

Step 6 Save the Profile

11.6 Precision Placement Options

Options available for creating or modifying vertical curves, VPI’s and grade lines:
Ine
Off - Values change. Ll 1

Inc (Increment) - Ensures that the designated profile parameter will be adjusted as defined in the
Preferences dialog box.

Lock (Locked) - Forces all operations to maintain the designated profile parameters.
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GEOPAK Road for Bridge  Exercise 11-1 Vertical Alignments

Exercise 11-1

This is a group exercise to learn one way to store a roadway profile. A profile may also be
stored using COGO commands.

. Open the MicroStation file t:\br-proj\a_geopak_\d2\j2p0300\data\profile_j2p0300.dgn.
The plan view DGN for Rte 6 is attached and the existing ground profile is already plotted.

. Use the VPI Based Vertical Alignment Design tool to store the Rte 6 profile. Rq 2
The tool is the third one from the right in the Horizontal & Vertical Geometry %@I
tool pallet shown below. The pallet is accessed from the upper right corner of the :

Road tools shown to the right. % f'—jx

+ 4
L=

LT

LN e

borizontal

Fill in the top portion of the Settings dialog using the following information:
Job Number: 300
Operator Code: cu

To fill in the rest of the information, click on the Identify Cell button and choose the profile
cell already plotted in the drawing. It is the red sideways “T” at the bottom of the drawing.

Job Mumber ISDEI
Operator Code |n::u
PGL Chain IHTEE Select |

— Location and Scales

Harizontal Scale Iw
Yertical Scale IW
Reference Station Im
Reference Elevation Iw

# | 45000.00000C

DP
s | 28000, 00000C

— Profile Cell
Draw Cell at =% I I_E_'I_;Eiéﬁi'i'f'j,'l"if'é'l'li I
ak. I Caniel |

Once the Settings dialog is completed as shown above, click on OK to open the Profile
Generator dialog shown on the following page.
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Exercise 11-1 Vertical Alignments GEOPAK Road for Bridge

3. Use the information below the dialog to store the profile. Follow the steps used by the
instructor. Because an elevation is not given for VPI 1, the information for VPI 2 will be
used to start the process. It is important to add all of the VPlIs first before trying to store any
of the vertical curves.

gPruﬁle Generator (K ¥alue Table: K¥alues MoDOT_E.kvl}

File Tools User

=100

Station: || af -

Elewation: (] .

[iynarmic |

VPI 1 Sta.: 1281+77.20 Fd Grade: -6.40
VPI 2 Sta.: 1285+35.00 Elevation: 799.50 Vertical Curve L: 600
VPI 3 Sta.: 1298+40.00 Elevation: 799.50 Vertical Curve L: 300
VPI 4 Sta.: 1306+80.00 Bk Grade: -0.01 Vertical Curve L: 660
VPI 5 Sta.: 1311+70.00 Bk Grade: 6.80
2= Profile Generator (K ¥alue Table: K¥alues_MoDOT_E.kvl} =10]=]
File Tools User
VPl 3 Y| 4 VP 5
Bk Grade: [-0.000  Off ¥ Station: [1305+80.00 O FdGrade: [E2000 0ff |
L: [540.00 Insert |  Elevation: [799.42 o *|  Insert [ L: [490.00
Stat?un: 1298+40.00 Before Duranmic I Delete | After Stat?un: 1311+70.00
Elewation: 799,50 = Elevation; 83274
Wertical Curve
Syrmetncal ™ |S50:  MA
Statior: 130345000 Speed: 50w | [BEOOD LP Station:  1303+50097  Statior:  1310+10.00
Elevation:  799.45 K. | 96.9163 LP Elewvation: 739.45 Elewvation: 821.86
Preav | 1 | M5 Mest
The completed profile at VPI 4 is shown above. gam Profile As
Once all of the information has been added, save the ~— }
profile as RTE6GPR by going to File > Save As in Profie’ [lESas <]

the generator dialog. This will bring up the dialog
shown to the right. Since this is a new profile you
will need to type in the name in the Profile field,
which is highlighted.

FHE:liSDDDcujnp

ﬁﬁmctl
Eancell

Exist the Profile Generator. If asked, do not save the profile since it was just stored.
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GEOPAK Road for Bridge  Exercise 11-1 Vertical Alignments

4. Plot the existing ground profile using Design and Computation Manager item Drafting
Standards \ Profile \ Proposed Ground Profiles \ 100 Scale Proposed Ground Profile

17=100" H & 17=10" V as shown in the following figure.

=
File Edit Settings Favaorikes Help

g id | B ¢F = % L&

[ Drrafting Standards A

£ Mizcellaneous
1 Flan
(== Prafile
23 Existing Ground Profiles
= Proposed Ground Prafiles
é 10 Scale Proposed Ground Profile 1'=10'H & 1"=2"Y
& 10 Scale Proposed Ground Profile 1'=10'H & 1"'=5"Y
& 10 Scale Propozed Ground Prafile 1"=10'H & 1"=10'%
ﬁ 20 Scale Propozed Ground Prafile 1"=20'H & 1"'=2'Y
& 20 Scale Propozed Ground Prafile 1"=20'H & 1"'=5"Y
& 20 Scale Propozed Ground Praofile 1"=20'H & 1"=10"%
ﬁ 30 Scale Propozed Ground Prafile 1"=30'H & 1"'=5"Y
ﬁ 30 Scale Proposed Ground Profile 1'=30'H & 1"=10"Y
é 40 Scale Propozsed Ground Profile 1'=40'H & 1"'=5"Y
& 40 Scale Proposed Ground Profile 1'=40'H & 1"=10"Y
& A0 Scale Propozed Ground Prafile 1°=60"H & 1"'=5"Y
ﬁ A Scale Propozed Ground Prafile 1"=60'H & 1"=10"%

= 100 5cale Proposed Ground Profile 1"=100'H & 1"=10"Y

& 200 Scale Propozed Ground Profile 19=200"H & 1"'=10"%

ﬁ A00 Scale Proposed Ground Praofile 1'=500°H & 1"'=10"%

ﬁ A00 Scale Proposed Ground Profile 1"'=500' H & 1"'=60"%
231 Special Ditch Profiles LT & BT

Select the Draw Plan & Profile in the D&C Manager Operations box entitled 100 Scale

Proposed Ground Pr...

i

[ Place Influence
[T Adhoc Attrbutes fateh Point Text |
[T Hew Element Only

In the Open Job dialog that appears, select Job 300 and click OK.

Jak: ISEIEI Select |

Cancel |
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Exercise 11-1 Vertical Alignments GEOPAK Road for Bridge

5. This will bring up the Plan & Profile Draw dialog shown below and on the left.
Make sure that the following options are toggled on in the dialog.

VPI Labels

Horizontal Axis Labels
Vertical Axis Labels
V.C. Parameters

Grade Labels

K Value

VPC/VPT Label
Stopping Sight Distance.

Choose the profile RTE6PR,to bring up the dialog shown below in the figure on the right.

RS
Beginning Station  1281+77.20
- Operation Ending Station 1311+70.00
Profiles | 100 Scale Propozed Ground Profile Beginning Elevation 822399
o ol Slaliziaton ety
CTEGE> [# WPl Labsls From VE| I |"."|E-|:-:!I'I'|L,II'I‘| Elevat!nn 832736
RTEEER : Minimumn Elewvation 733.443
Circle I
VALLEY ¥ Harizontal Axiz Labels Harizontal Scale Im
¥ Vertical Aziz Labels Wertical Scale IW
[ ¥.C. Incremental Elevations Beginning Station |1281 +7720
¥ .C. Parameters Ending Station [1317%7000
¥ Gradelabel: '+ and I Strip Grade Increment I
¥ K value .
™ Estemal Length DP Station |12E!‘I +712R 1

I Station Equation Mo Gaps I DF Elevation I.'-"EIEI.EIEIEIEIEIEI

¥ WPCAPT Label DPF= | 45000.0000
¥ Stopping Sight Distance DAl 55000.0000

— Prafile Cell
Label Scale W PGL Chain IHTEE AlSelect
Draw Cell a3y | [i i
k. | Cancel |

Use the Identify Cell button in the dialog to select the same profile cell used before.

Plot the profile RTE6PR by selecting the OK button. Close D&C Manager and save the
changes to the drawing.

Compare the profile data to that given in Step 3 to make sure it agrees. If it does not you
need to correct the profile.

11-1-4 Missouri Department of Transportation 5/12/05




GEOPAK Road for Bridge Exercise 11-2 Deck Commands

Exercise 11-2

1. Open the MicroStation file t:\br-proj\a_geopak\d2\j2p0300\data\plan_j2p0300.dgn.

2. Enter Coordinate Geometry by selecting the first icon
in the tool pallet upper right corner of the Road tools.

Enter Coordinate Geometry with the following settings: Job Number: [300 " Q
Project Name: J2P0300 Subject: | AR055-1 Deck

Job Number: 300
Operator Code: cu

Froject Mame: | J2P0300

Operator Code: I cu

Cancel |

Subject: A6059-1 Deck

3. Use Bridge deck commands to find the quarter point elevations for the first span for Bridge

AB059.

Bridge Name: A6059.

Profile: RTEGPR.

Tie: 0.

Cross Slope -2% (Normal Crown)
Alignment: RTES®.

Pier Direction Rt. to Lt.: N 13 56 34 W.

Back Sta. CL Bearing: 1288+26.4434.

Ahead Sta. CL Bearing: 1288+70.9850.
Roadway Width: 36°.

Beam Spacing: 8’-2".

The needed COGO commands are given below:

BRIDGE A6059

PROFILE RTEG6PR

TIE O

SE 1288+00 LT -2 12 -2 RT -2 12 -2
AL1 RTEG6

PIER BK N 13 56 34 W AH N 13 56 34 W
SPAN 1 128826.4434 128870.9850 4 + P
FC -19.333333 19.333333

GU -18 18

BEAM OFF -16.333333 -8.166667 O 8.166667 16.333333
END SPAN

5/12/05
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Exercise 11-2 Deck Commands GEOPAK Road for Bridge

4. Save the COGO commands (File > File Utility) as an input file. Name it 59-1 and give it the
description: A6059-1 Deck as shown in the following screen capture of the File Utility

dialog.
1ol x]

Fil= Mame | Subject |

Save "l W ET = IEEH Subject: |.-'-‘-.EEIE'EI-1 Deck

Click Apply to create the file.

5. Use Ultra-Edit to view the file:
t:\br-proj\a_geopak\d2\j;2p0300\data\a6059-1.txt.

Your results should be identical to those shown below. If not, use the COGO Editor (Edit >
Editor) to correct your input file. Once it is corrected, do a Restore/Read. Save the
corrected input file.

Bridge Deck Elevation.

Bridge A6059
Span A6059-1 1288+26.44 R 1 to 1288+70.99 R 1

BM 1 799.1906 799.1758 799.1733 799.1733 799.1733
BM 2 799.3461 799.3369 799.3367 799.3367 799.3367
BM 3 799.5039 799.5000 799.5000 799.5000 799.5000
BM 4 799.3375 799.3367 799.3367 799.3367 799.3367
BM 5 799.1733 799.1733 799.1733 799.1733 799.1733
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GEOPAK Road for Bridge Exercise 11-2 Deck Commands

The following steps store COGO points at the deck elevations locations. These are created from
the XYZ file, which is created when the deck elevations are calculated.

6. Launch the Store ASCII XYZ DAT File to COGO 3PC application from the Design and
Computation Manager by double clicking on the following path:

3PC\Store ASCII XYZ DAT File to COGO.

It is the entry highlighted in the following dialog:

Enesign and Computation Manager O] x|

File Edit Settings Favorites Help

g id

&= |-hgpk_stdhdic_managersmodot_englizh. ddb
£ Design Standards
(3 Drrafting Standards
£ Payiterns
[ 3PC Toolz

B 3PC Store ASCI =42 DAT File To COGO
B E arthwaark, T et File Labels

R Pte  Label Right of W aw Paintz

5 Mum  Mumber 35 Sheets

#5 Cell Place ®5 Cell in Sheets

Taper File E ditor

7. Enter the GPK Job Number 300 for (job300.gpk) and click OK. The points are added to this
GPK file.

K.evin GPE Job Humber i.e. 001
| 300

Cancel |

8. Set Redefine to Off and click OK. This prevents the points stored from overwriting any
previously stored COGO points.

Select Redefine Option For COGO
| Off M

ok Cancel |
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9. Specify the file containing the XYZ data by clicking on File button in the following prompt.

Select ASCI #vZ DAT File

[1.2yz
0k Cancel |

Select the file 1.xyz, which is highlighted in the dialog below, and click OK for both dialogs.

Select ASCII X¥Z DAT File

Files: Directonies:
| 1.myz . GeopakhD 2 2P03004%datah
=T
[ br-proj
[ &_Geopak
=Dz
(== J2PO300
B data
Cancel |
Lizt Filez of Type: Dirives:
YT -| E T: b1 n024ustation-chiis | Help |

10. Enter 1000 as the name for the first COGO point stored and click OK.

K.enin Starting Paint M umber
| 1000

Cancel |

11. To identify the points stored as being deck elevation points enter “Deck Elevations” as the

point description and click OK. View the points stored using the COGO Navigator.

K.evit Optional Paint Dezcription

| Deck Elevations

Cancel |

11-2-4 Missouri Department of Transportation
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Chapter 12 Plan & Profile Sheets

12.1 Objectives

e Understand and be able to use the GEOPAK Plan & Profile Sheet Generator

12.2 Definitions

Based on user-defined parameters and sheet size, sheet borders will be placed into a design file
relative to a specific alignment. Modifications may be made to sheet size and location. Once the
sheet boundaries are in the proper location, the designer may then place the sheet(s) into a design
file(s) with the appropriate reference files and sheet cell.

The CADD Support Center has set up a plan sheet library as a basis for generating typical plan

and profile sheets. These plan sheet library includes all of the settings, which include General
Settings, Plan Drawing Area, Profile Drawing Area, Grid Settings, Tabular Data, etc.

12.3 Accessing

The Plan and Profile Sheets Generator must be invoked via the Road Project g4 & Frafie
flow chart button Plan & Profile Sheets shown to the right. Sheets

When the button is pushed the Plan & Profile Sheets Run Picker dialog appears.

120 1001/

1200 10401 /2004 09:10:04

150 10/01/2004 09:03:.08

k41000 10/21/2004 131262

k200 104212004 131705

k2000 104212004 131410

RSO0 104212004 131522
Dezcription
kMoDOT default run for Englizh PlandFrofile Sheetz. Scale
1"=100". Geopak 2004. Mew 10/01/2004

Canicel l

The user will copy the run that represents the scale in which he/she is interested. Each run is
configured to minimize user input.
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RUN NAME DESCRIPTION

1100 English Sheet for a 1’=100’ scale
1200 English Sheet for a 1’=200’ scale
150 English Sheet for a 1’=50" scale
120 English Sheet for a 1’=20" scale
M1000 Metric Sheet for a 1:1000 scale
M2000 Metric Sheet for a 1:2000 scale
M500 Metric Sheet for a 1:500 scale
M200 Metric Sheet for a 1:200 scale

Upon entering a run, the Sheet Layout dialog appears. The sheet scale part of the dialog is
automatically set for each default run.

EPlan Sheet Layout: modot.psl . |I:I|E|

File Mew Settings  Tools

12.4 Sheet Library

A sheet library must be attached to the current session. CADD Support has set up the tool so the
MoDOT sheet library (modot.psl) is automatically attached.

The sheet library contains all the parameters required to layout and to clip the sheets. Only
CADD Support is authorized to edit the MoDOT sheet library. Any other sheet libraries will not
be supported.

12.5 Sheet Types
The sheet library contains four types of sheets both for English and Metric projects. They are:
e Double Plan gPlan Sheet Layout: modot.psl Y ] 4
e Full Plan File Miew Settings Tools
e Plan/Profile  [& |_pLan/PROFILE | I
e Full Profile Sheet Mame Baze Scale Description =
|_DOUBLERLAM 1.00 Double Plan Sheet Englizh
To select a sheet type, click in the list box area :{H&E%’*‘HLE 133 Eu:: E'a?lsgietfgg"slhh
- . - . ; ull Frahle Sheet Engliz
of the dialog, causing it to expand as shown {0 EEwYE RTINSy,
the right; move the cursor to the type of sheet #_DDUBLE PLAM 100000  Double Plan Shest Matric

12-2 Missouri Department of Transportation 10/25/04



Chapter 12 Plan & Profile Sheets

12.6 Sheet Layout

Once the type of sheet has been selected, the user is ready to layout the sheets. To access the
layout process, select the layout icon from the dialog box or by selecting Tools>>Sheet Layout.

gPlan Sheet Layout: modot.psl - |I:I|£|

File  Miew Settings  Tools

* o) F‘? L id G -] 5000 ivin

The Layout Sheets dialog appears.

e
Job: [100° @ Multiple Sheets ¥ |
Port Type D ependenc Alignment Offzet b atif File
Plan Alignment ROUTERD 0.00 Curment
2 Prafile Part 1 ROUTERIPA 0.0a Curent
[4] | »
Begin Statior: | 445+30.94 R 1 Ewtend: | 0.00 L

End Station: |4EIEI+E4.82 R 1 Extend: | 0.0a L Lapaut 4 Sheets I

12.6.1 Job Number

The job number is populated based on the .gpk file selected through Project Manager. With the
job number selected, the user is ready to set up each port.

12.6.2 Ports

Depending on what type of sheet is selected, the user may have one or two ports. A port is
typically a rectangular area that shows a particular section in a sheet, for instance, a standard plan
and profile sheet contains two ports, one plan port and one profile port.

The job specific data for each port must be set. If there are two ports, it is important to enter the
data for Port 1 first. Double click on a port to enter the data for the port.

If it is a plan type port the next dialog box appears. Select the chain via the pull down list box.
Once the chain is selected, click the OK button.

10/25/04 Missouri Department of Transportation 12-3



Chapter 12 Plan & Profile Sheets

W ROUTESD B Offset: [ 0.00 Lo EIGHORN ~|
- BIGHORN
it Files | Q. MOt il pamPT

RarP3

If it is a profile port, the following dialog appears. The profile must be selected from the Profile
list box.

Z5 Plan Sheet Layout: Profile (ROUT =101 x|

— Prafile Data

Profile: [ROUTESOPR

=
E

Chain: |ROUTES0

Elevation: I FO0.a0
Harizontal 5cale; I A0.00
Yerhical Scale; | 10.00
S | 169871391
By DF
v | 1002674.08
Equation Treatment Mo Gap "I

— Profile Cell
Draw Cell by | Identiy Cell | Identify Profile Port |

~ hatif File
I Q@

ok | Cancel |

The rest of the fields in the Profile Data area of the dialog can be filled in two ways. One way is
to manual fill each of the field with the proper information. However, if a profile cell has been
plotted for the alignment, the user can automatically populate the fields by clicking on the
Identify Cell button and data pointing on the plotted cell. If a profile cell does not exist, the
Draw Cell at X, Y can be used to place a profile cell once the information has been manually
entered into the dialog.

The Profile Data fields contain the following information:
Station: station value of the data point used to define the location of the profile;
Elevation: elevation value of the data point used to define the location of the profile;
Horizontal Scale: horizontal scale of the plotted profile;
Vertical Scale: vertical scale of the plotted profile;
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DP X: the X coordinate of the profile location; and
DP Y: the Y coordinate of the profile location.

The X and Y coordinates can be typed in or set by choosing the By DP button and data pointing
in the MicroStation drawing to set the origin point. If the profile has a station equation, the
profile can be plotted with gaps or with no gaps.

Once the profile information populated, click on the OK button.

12.6.3 Station Range

The Beginning Station and Ending Station fields are automatically filled in with the station
limits of the chain identified in the upper portion of this dialog box. Should the user want to
begin or end at a different location the user has the option to type in the station limits for sheet
processing or click the DP button and data point a location on the screen along the center line.

In addition, the user has the option to start the sheet layout before or after the beginning or end of
the alignment by setting the appropriate values in the Extend field. A positive number moves in
the direction of increased stationing, while a negative number moves in the direction of
decreased stationing. For example, the values for the Begin Station shown below will cause the
first sheet to start at station 445+00, 30.94 feet before the beginning of the chain.

Beqin Statior: | 445+30.94 F 1 Fatend: | -30.94 i

End Station: |4EIEI+EIEI.EIEI 1 Estend: | 0.0o L [ Layout 3 Sheets

Based upon the begin and end station information the dialog will indicate how many sheets will
be laid out as shown above. The user then selects the Layout Sheets button to layout the sheets.

12.7 Modify

Once the above process is complete, the user should review the location of all the sheets to see if
any modifications are needed.

To access the Modify mode, select the Modify Sheets icon or the menu path Tools>>Sheet
Modify.

EPlan Sheet Layout: modok.psl - |El|_>£|

File Wiew Setf Tools

o] By fp L) id [T | /5000 fin

Two major modifications are supported and are selected via icon in the upper left corner of the
dialog box shown below. The user has the options of Slide Sheets or Modify Drawing Area.
As the modification type is selected, the dialog changes to reflect the selection.
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EPlan Sheet Layout: Job: 100 Cha

=101 i

Shape: |Sheet 1, Port 1 x| id

de Freceding Sheetz [ Slide Following Sheets

Left Station "I |445+3'I.EIEIH1 Estend: | 0.0000 |i id
Sheet Chaord OFfzet: | 0.0000 D_I,Inamiu:l
Additional Botation about Left Station; l 0.0000 D_I,Inamiu:l

Apply i

Slide Sheets - slides previously placed sheets along the alignment; adjacent sheets can remain in
their original location or be moved along.

First, the user needs to identify the port to be modified by either selecting it from the list of all
shapes in the current set or by pressing the Id button and graphically selecting the clipping shape
for the port, which will automatically fill the Shape.

EPlan Sheet Layout: Job: 100 “ = | I:Ilﬂ

“% Shape: ISheet'I,F'u:-rt'I "id'

[T Slide Preceding Sheets [T Slide Following Shests

Left Station ™ |445+31.EIEI F1  Estend | 0.0000 | I -]

Sheet Chaord Offset: I 00000 - Denamic

Additional Botation about LeftStatiu:un:l 0.0000 D_I,Inamiu:l
Apply I

Next, determine whether only one sheet is to be modified or if the modification should be carried
over to adjoining sheets. If the sheets preceding the current sheet are also to be moved, then
activate the Slide Preceding Sheets toggle. If the sheets after the current sheet are to be moved
a corresponding amount as the original shape, activate the Slide Following Sheets. If all sheets
should be adjusted the same as the original sheet, activate both the Slide Preceding Sheets and
Slide Following Sheets.

The sheets can be moved dynamically or by value. The station of the sheet is populated when
the sheet was selected. To move the sheet along the alignment, enter the value (in terms of
master units) in the Extend field or just enter the new station value. If entering a value in the
Extend field, a positive number moves in the direction of increased stationing, while a negative
number moves in the direction of decreased stationing.
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To move dynamically, press the Dynamic button to the right of Extend, which attaches the sheet
to the cursor. Then place a data point to initiate moving the cursor, noting the station and Extend
values changing as you move. To stop the dynamics, place a final data point to identify the
location and commence sliding.

To move the sheet further away (or closer to the alignment) without changing the stationing, use
the Sheet Chord Offset using a value or dynamically

The Rotation can be entered as an angle or dynamically. Rotation always pivots about the left
edge of the clipping shape. Rotation alone does not cause Preceding or Following sheets to slide.

Modify Drawing Area - modifies the Clip borders.

gPlan Sheet Layout: Job: 100 Chain: =101 x|

Shape: |Sheet 1, Port 1 xlid

[T Slide Preceding Sheets [ Slide Following Shests

(Lateral Dimensions

Hold Ta:  Left Station "I

Drawing Showr: | 1500.0000 Horizontal: | 25.0000
\_ Yertical: | 0.0000 |

Apply I

The sheet must be identified using the same procedure as the Slide Sheets tool. The Slide
Preceding and Following Sheets is also supported.

When the sheet is identified, the fields in the Lateral Dimensions are automatically populated.
The user has the option to hold the Left Station, the Right Station or the Center Station. Only
one station can be held while the other two are adjusted to the revised drawing parameters. Set
the desired values and press the Apply button to commence redrawing.

Note: There are no dynamic options when changing the drawing area.

12.8 Sheet Number Manager

Once the clipping shapes have been placed in the MicroStation drawing, the user can adjust the
sequence of the sheets by using the Sheet Number Manager.

The Sheet Number Manager can be accessed via pull down Tools >> Sheet Number Manager
or by selecting the icon on the dialog box.

10/25/04 Missouri Department of Transportation 12-7



Chapter 12 Plan & Profile Sheets
R

File Mew Settings  Tools

4] lid s N ~ | | 50.00 ft/in

Once the tool is selected the dialog below appears.

EPlan Sheet Layout: Sheet Number Manager N _|EI|5|
Sequence | Sheet | Alignment | Beqgin Station | Extend | End Skation [ Extend |
1 1 ROUTES0 445+30.94 E 1 -30. .. 460+00.00 E 1 0.oooo pr—
2 2 ROUTES0 460+00.00 RE 1 o.oo0o0 475+00.00 E 1 o.oooo
3 3 ROUTES0 475+00.00 R 1 o.oooo 490+00.00 E 1 o.oooo 3
+
p
1%
Pz
1%
id
hd
™ Highlight Clipping Shape [T “wWindow Center Clipping Shape

The dialog lists all the sheets in the order they will be drawn. By default the sequence of the
sheets matches the sheet number. If the sequence of the sheets needs to be adjusted, the user can
highlight the sheet and use the up and down arrows on the right hand side of the dialog.

The id icon allows the user to select a clip shape from the MicroStation file. The associated line
in the list box is highlighted.

The Edit Sequence tool | 1 may be used in the case that there are too many sheets to move
with the arrows. Highlight the sheet to be moved and press the icon. The Edit Sequence
Number dialog opens.

Edit Sequence Number
Beaining Sequence Mumber:
coat |

P2
If for any reason the user needs to change the sheet numbers, the Edit Sheet Numbers | 1 |
tool can be used. The user needs to highlight the sheets to be changed and press the Edit Sheet
Number icon, which opens the dialog shown below.
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Edit Sheet Number |

Compute Sheet Mumber By

To Sequence Mumber Add "l |

[ &ppend Alpha Suffix: £ 84 BB "|
Begning Letter[z]: I S GEE

0k Cancel |

The user has the option to add a prefix, append an alpha suffix, or do both. The sheet numbers
can be edited by the options shown below:

Compute Sheet Number By: To Sequence Number Add — It renumbers the sheet by adding a

I | value to the original sheet number. For example, if the original

_ Starting at Sheet Number sheet number was 1 and sequence add number is 100; the new
Fived Alphanumeric sheet number becomes 101.

Starting at Sheet Number — The user specifies a given number from where to start.

Fixed Alphanumeric - This field is used in combination with the bottom entries in the dialog.
The user specifies to hold a fixed alphanumeric value and toggles the Append Alpha Suffix.

12.9 Clip Sheets

The Clip Sheets process can be accessed via pull down Tools>> Sheet Clip or by selecting the
icon on the dialog box.

EPlan Sheet Layout: modot.psl - |I:I|£|

File Miew Settings Tools

| PLAN/PROFILE [ | S
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The following dialog appears.

Z5 Plan sheet Layout: Clip Sheets O] x|
— Output File
Drirechany: | k- de-projoolehBp01 004plan_sheetss, Q.
Sheet Mame Prefis W plan-prof1.dan
Onientation:  FHotate Wiew "l
Sheetz per File: |1— Model  Active "l
Sheet Range Beqgin: |1 x| End: |3 Bl

— Labelz and Annotations

Sheet Title: | COLE

Project Mumber: |J5P0100
Match Line: [MATCHLINE - gl 3 |

[T Auxiiay Sheet Annotations m

- [T Create Digital InterPlot Plot Set
IFS File: | thdeprofsealebiEr0l D0kdataturtiled ips Q, [a,
Sheet Tupe: |F'Ian j [pen [hterPlat Drganizerl

Froceszs Sheetz |

12.9.1 Output File
Directory — Path to folder where the design file containing the sheet(s) will be placed.

Sheet Name Prefix — Name of the design file containing the sheet (s). GEOPAK will adda 1, 2,
etc. to the end of each file name.

Orientation - The tool supports two types of orientation, Rotate View and Rotate Reference.
Rotate View - will attach all reference files and rotate the view to conform to the orientation of
the sheet. This option allows true coordinates for the file. (Note: If Rotate View is used, tools
such as Plan View Labeler, and DP Station and Offset can still be used). Rotate Reference -
Will rotate each reference file to orient itself with the sheet. (Note: It is suggested to use the
Rotate View mode.)

Sheets per File - Indicates how many sheets are drawn per design file. (Note: for Rotate
Reference only)

Model — The Clip Sheet Tool supports the use of models. User can select the Active model or By
Sheet Name.
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Sheet Range — Allows the user to choose which sheets to clip by selecting a Begin and End

range.

12.9.2 Labels & Annotations
Sheet Title- CADD Support has set this field to be the name of the project county for a standard

MoDOT sheet title block.

Match Lines — Will place a match line station.

Auxiliary Sheet Annotations — Will allow the user to add any other notes not already set in the

default settings. Once the Auxiliary Sheet Annotations toggle is turned on, the Sample

graphics button will become available, and the user can define the plot parameters accordingly.
These Auxiliary Sheet Annotation will provide an additional label with the name of the chain,
the rotation angle and the sheet number.

— Labelz and Annatations

Sheet Title: | COUNTY MAME

Froject Mumber: [JOE NUMEER

b atch Line: I

P |

¥ Ausiliay Sheet Annotations m

- [T Create Digital InterPlot Plot Set

[F5 Eile: | tde-profiealehBpil Olkdatabuntitled.ps

Sheet Tupe; | R

e &

j [Hpen |nterflot Drganizer |

Process Sheets |

Plot Parameters !

— Syrbalogy
Level |Common-Title block in =]
Calar: [ & =l
Wweight: | 2 |

— Test Preferences S
Set Justification

Th: | 12000
Tw [12000 Eamle

Ft: |EL' 3MoDOT Eng. |
Line Spacing: IE.EIEIEI
&ngle: [0.000° H

= .&nu:hu:ur Pairt 5 hift

‘-.-’ertu:al. 400,000

Cancel |

Process Sheets - Once all the fields in the dialog box are entered, selecting the Process Sheets,
initiates the sheet(s) creation.

12.10 File Pulldown Menu

Sheet Library — This menu option has options for creating, attaching, or editing a library.
CADD Support maintains the MoDOT plan sheet library. Other sheet libraries will not be

supported.

Exit — Exits the Plan/Profile Sheets application.

10/25/04
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12.11 View Pulldown Menu

When different types or scales of plan sheet shapes are placed within one plan view drawing, the
view menu options allow the user to filter sheets by names or by scale to display the shapes
accordingly.

12.12 Settings Pulldown Menu

Only one option is available in this pulldown menu. The Sheet Layout settings option allows the
user to set a Sheet Layout Progression, Profile Stair Stepping, and Sheet View Attributes.

Sheet Layout Settings

Sheet Lapout Progreszion:  Left to Right [Standard] ‘"l

Prafile Stair Stepping: . On "I

i hest Wiew Afiibutes: Use Current DesignFile | ¥ Save Full Path

Ok I Cancel |

12.13 Tools Pulldown Menu
Identify Sheet -

Sheet Composition - Opens the sheet composition dialog box. It allows the user to define the
drawing area. CADD Support has set up default settings for MoDOT users.

Sheet Layout — Opens the layout sheet dialog.

Sheet Clip — Opens the clip sheet dialog.

Sheet Modify — Opens the modify sheet dialog

Sheet Number Manager — Opens the sheet number manager.

Draw Tabular Annotation (Sheet Clip Mode) — When the ports are set up in a tabular manner,
this tool allows the user to define the tabular data to be included within the plan/profile sheets.

Process Classic Plan & Profile Runs — This will import certain information from the Classic
Plan & Profile runs to create a sheet library. MoDOT has developed the modot.psl as the library
to be used with the MoDOT default runs.
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Exercise 12-1

This is a group exercise to show how to use the GEOPAK Plan and Profile Sheets tool to create a
single plan sheet rotated to the alignment in the area of a stream crossing.

1. Open the MicroStation file t:\br-proj\a_geopak\d2\j2p0300\data\plan_j2p0300.dgn.
Attach t:\br-proj\a_geopak_\d2\j2p0300\data\topo_j2p0300.dgn as a reference file.

2. Open the project j2p0300.prj and enter Road as user userc. Use the Rte6 working
alignment.

3. Choose Plan & Profile Sheets from the Road Project flow chart. Plan & Profile |
Sheetz

Copy the 120 run, name the new run Rte6 and enter the new run.

4. Select the |_ FULLPLAN from the pull down outlined blow.

EPlan Sheet Layout: modot.psl - 0] x|
File “iew Settings Toals
|_FULLPLAN [~

0.000 ftin

5. Click on the Layout Sheets icon, which is outlined below.

EPlan Sheet Layout: modot.psl - 0] x|

File ‘iew Settings Tools

6. This brings up the Layout Settings dialog shown below. Switch to the Single Sheet option

7' Plan Sheet Layout: Layout Settings =101 x|

Jobe [300 Q¢ p Muliple Sheets l
Port | Type | lignment | Oifzet | kd ctif File |

1 Plan Alignment .00 Current

1| |
Beqgin Station: I E stend: I .00 Hi
End Station: | Estend: | .00 Lo Lapaut 0 Sheetz |
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7. To edit the information for sheet Port 1, double click on the entry for that port, which is the

highlighted line in the following figure.

il
Job: [300 Q@ Single Shest |
Part Type D ependenc: Alignment Offzet katif File

Alignment 0.00 Curmrent

L I 2]
Begin Station: I Estend: | Q.00 +iEh
End Station: I Estend: I Q.00 +iE Lavout 0 Sheets |

Select RTES6 as the Chain for the Plan Port, as shown below.

Chai [T 2
it Files | Q. d

Cancel |

Click OK to save the Plan Port Data settings. This will update the settings for the plan port.
Change the Begin Station value to 1285+00, as shown below. The End Station will
automatically be adjusted for the size of the sheet.

el
Job: [300° @ SingleGhest ¥

Puort Type D ependenc: Alignrment ffzet
B ligrimen R 0.00

b ctif File
Current

1| |
Beain Station: |1285+EIEI.EIEI A1 E stend: I .00 +iE

End Station: |129'I +00.00R 1 Estend: | .00 +iE l Lapaut 1 Sheet | l|

To place the sheet, click on Layout 1 Sheet, which is outlined above. This will place the
clip boundary for the sheet.
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GEOPAK Road for Bridge Exercise 12-1 Plan & Profile Sheets

8. As can be noted in the following screen capture, the sheet is not centered on the stream
crossing.

To adjust the location of the sheet, select the Modify Sheet tool, which is outlined in the

following figure.

EPlan Sheet Layout: modot.psl - 0] x|

File “iew Settings Toals

=il id [ (<] 20000 R

This brings up the following dialog. The position of the sheet can be adjusted either

dynamically (by using the Dynamic button and sliding the sheet) or by entering a station

value, which can be used to set the Left, Center, or Right Station for the clip boundary.
Adjust the Left Station to 1286+00 and click Apply.

7= Plan Sheet Layout: Job: 300 Chain =0 x|

Shape: [Sheet 1, Part 1 ~lid

[ Slide Preceding Sheets [ Slide Following Sheets

|128E§+EIEI.EIEI A1  Extend: I 0.0000 D_I,Inamin:l
Center Station .

: | D |

Flight Station Sheet Chord Offset: | 0.0000 BRanmic

Additional Rotation about Left Station: I 0.0000 D}'nami-:|

Apply |
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Exercise 12-1 Plan & Profile Sheets GEOPAK Road for Bridge

9. Save the changes to the MicroStation file. Return to the Plan Sheet Layout dialog and click
on Clip Sheets icon, which outlined below.

EPlan Sheet Layout: modot.psl o [m] S

File ‘Wiew Settings Tools

..... ) id D ] 20000 i

This will bring up the following Clip Sheets dialog.

7= Plan Sheet Layout: Clip Sheets =10 =|

— Output File
Directony: | Q,
ShestName Prefic: [MEIEE] ~ AGD5S-1.dan
Drientation:  Botate Yiew v|
Sheets per File: |1— todel:  Active "l
Sheet Range Begin: |1 | End 1 |

— Labelz and Annotations

Sheet Title: |

Project Mumber: |

Match Line: I O W, I
[ Ausxiiay Sheet Annotations m

- [T Create Digital InterPlot Plot Set
PS5 File: | Ehbr-profi,_GeopakiD b ZRO3004d atabuntitl L @,ﬁ
Sheet Tupe: | Flar j [pen [nterPlat Organizer I

Process Sheets |

If the Directory field is left blank, the sheet file is placed in the current working directory,
which is where we want it.

The Sheet Name Prefix field lets the user specify the first part of the DGN to be created.
Enter A6059- or another suitable name in the filed and hit the Tab key to update the file
name preview to the right of the field.

Click on Process Sheets to generate the sheet file. Several MicroStation files need to be
opened as part of the process. Click OK to save the changes to each of the files that are
opened. An alternative to this is to toggle on Automatically Save Design Changes in the
Operation tab of the Workspace > Preferences dialog. If you do toggle it on prior to
clipping the sheets, be sure to toggle if off when the process is complete.

Exit the Plan Sheet Layout tool and save the changes to the run.

12-1-4 Missouri Department of Transportation 5/12/05




Chapter 13

Original Ground

Cross Sections
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Chapter 13 Original Ground Cross Sections

13.1 Objectives

To generate original ground cross-sections based on a DTM, and to use the Cross-section
Navigator tools.

13.2 Definitions

Geopak uses topographic elements to generate original cross sections. These include breaklines
and spot elevations. GEOPAK can access and read this data from several basic data formats:
Field Notes

RDS cross sections

DTMs based on Photogrammetric Mapping

DTMs based on survey information

Of these basic formats, MoDOT primarily uses data from DTM's for generating existing ground
Cross sections.

13.3 Accessing

To access the Draw Pattern Lines dialog box, go to Project Manager >> Draw Pattern or
choose the Draw Pattern icon.

To access the Existing Ground Cross Sections dialog box, go to Project Manager >> Existing
Ground Cross Sections, or choose the Existing Ground Cross Sections icon.

13.4 Pattern Lines

Pattern Lines identify the location of the cross sections. Pattern lines are either a line or a line
string drawn into a Microstation drawing. The lines are most commonly drawn using the
Microstation Place Line or Place Smartline tools, or by the Geopak Draw Pattern Line dialog.
The Draw Pattern Line dialog allows the user to easily place pattern lines at even intervals, and
key alignment locations. The Microstation tools are generally used for specialty sections, such
as an existing culvert location, or kinked sections.

From the Project Manager select Draw Pattern, and choose the run. The following dialog box
will appear.
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Chapter 13 Original Ground Cross Sections

-l
Job: | &, Chairi: |<Select> ~] 15 Profile: |<Select> -1
Beginning Ending
Left Offzet[+]: I Left Offzet[+]: I
Statior: I win Statior: I win
Right Offzet(+]: | Right Offzet(+]: |
Even "l I'IEIEI.EIEI [T Skewsngle |0.00
Level Symbology: | — Draw PattemLines |

Lv: Geopak-Patkern line 1
Coi 0
Le: 0
Wil

The user selects the Job Number and the Chain along which to draw the pattern lines. The Left
Offset (+) and Right Offset (+) determine how far from the chain the pattern line is to be drawn,
and the Beginning and Ending Stations determine the station range for which to plot the pattern
lines.

Six methods are allowed for drawing the pattern lines.

Increment — starts at the beginning station, and draws a pattern line at the given increment (i.e.
for a 100 foot increment on a chain starting at 10+17, pattern lines will be drawn at 10+17,
11+17, 12+17, ...)

Even — draws pattern lines at stations divisible by the given value (i.e. for a 100 foot even
interval on a chain starting at 10+17, pattern lines will be drawn at 11+00, 12+00, 13+00, ...)

Once — draws a pattern line at a given station. (Only the beginning station is active.)

Critical Points - Horizontal — draws a pattern line at each of the critical points (i.e. POT, PC,
PT, etc.) within a chain.

Critical Points - Vertical — draws a pattern line at each of the critical points (i.e. VPC, VPT, and
high or low point) within a profile.

Superelevation Transitions — draws pattern lines at the beginning and ending of each
superelevation shape drawn in the current Microstation file, and any attached reference files.
(Locations that are coincident with the horizontal control points are not drawn.)

The cross section skew can be set using the skew toggle. The pattern line is skewed by the
specified angle from the standard pattern line (perpendicular to the baseline). A positive skew
angle will rotate the pattern line clockwise, and a negative skew angle will rotate the pattern line
counter-clockwise.
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Chapter 13 Original Ground Cross Sections

The Level Symbology can be read from the working alignment definition. The user can change
the level symbology by double clicking on the Level Symbology element.

GEOPAK 5Set Feature ]

/ - Symbology
Lewvel Symbolo Calar: L] 0 =]
— Syl | 0 ~]
ak-Pattern line 1+ :
Ww'eight: | 1 |

Co: 0

Lc: 0
wt: 1

Cancel |

Once all the key-in fields have been completed and the Draw Pattern Lines button is selected
the pattern lines are drawn along the chain into the open Microstation design file (on the
specified level, color and style). This is a visual representation of the location of the cross
sections to be generated.

The user can use the Microstation Place Smartline, or Place Line command to draw additional
pattern lines as needed.

13.5 Processing the Existing Ground Sections

Once the pattern lines have been drawn the cross-sections can be processed. To process the
cross-sections, go to Project Manager >> Existing Ground Cross Sections, or choose the
Existing Ground Cross Sections icon. After the run is chosen, the dialog box below will

appear.
i1
File Edit Update Options
Job Mumber: m Chair: Im Diraw |
~ Pattern
By DGH File "l
Design File: |pattem_shape.dgn Q
¥ Levels: |Pattemline 1 ar IE'I— |
¥ Colors: f0 O I Lne ¥ Line Sting
¥ Shles |0 i flateh | Heset |
¥ weights: |1 | Dizplay |
~Scale —————— - Spacing
Harizartal: Im Harizantal: W
Wertical: | 1.000000 Wertical: | 500.00
Murnber of =5 by Calumn: |4D—
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Chapter 13 Original Ground Cross Sections

13.5.1 File Menu
Edt  The File menu allows the user to save the dialog settings for each chain. The user sets

the parameters for each chain, and then selects File>>Save. The next time the user
Save accesses this dialog, the current information is completed from the resource files. The
saveds | yser can select File>>Load to access the previously saved settings. As the user
Exit switches between chains, the dialog settings will change according to how the user

saved them. The Project Manager run also performs the same functionality.

13.5.2 Edit Menu

Update Options The Edit menu allows the user to Cut, Copy, and Paste rows from the
Lut Rows Surfaces tab. Save Dialog Settings will save the information in the
Copy Rows dialog box to the resource file. Restore Saved Settings will restore the
Paste Rows dialog settings from the resource file. (If the resource file is deleted, these

Save Dialog Settings settings will be lost and cannot be restored.) The Clear Surface List
Restare Saved Settings | option will clear all surface options from the current list.
Clear Surface List

13.5.3 Update Options Menu

Update Options The Update Options dialog determines how previously
Delete Existing Elements and Redraw cut original ground section elements will be handled
Delete Nan-Madified Elements and Redraw | WHen drawing new original ground section elements on
Draw on Top of Existing the same cross section cells.

I:_ Query

Delete Existing Elements and Redraw — any existing ground lines previously drawn with this
tool are deleted and new ground lines are drawn.

Delete Non-Modified Elements and Redraw — only the existing ground lines previously drawn
with this tool that have not been modified are deleted and new ground lines are redrawn. Lines
that have been modified are left intact.

Draw on Top of Existing — the previously drawn existing ground lines are ignored, and new
lines are drawn. This will result in two sets of lines.

Query — brings up the following dialog when the Draw button is pressed. The user can choose

which option to use.
Update Option

® Delete All Existing Elements and Fledraw!
) Delete Mon Modified Elements Only and Fedraw
) Draw On Top of Existing Elements

Cancel i
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Chapter 13 Original Ground Cross Sections

13.5.4 Job Number

_ .~ The user must specify the job number that contains the chain on
dob: [180 Q- ehain: [\ ionto base the cross sections. The drop-down arrow will display

| Beginning the .gpk files available in the working directory.

13.5.5 Chain

The user must specify the baseline to be used for the cross sections. The

number.

EIGHORM
RAMP
RAMP3
ROUTEESD

13.5.6 XS Cells

The XS Cells tab allows the user to determine where each cross section is to be drawn.

EDraw Cross Sections A

File Edit Updake Options

=101 x|

Job Mumber: I'IEIEI vI Chair; IBIGHDHN vI

Diraw |

— Pattern
By DGM File - |

Design File: |pattern_shape.dgn Q
¥ Levels: |Patternline a st il
¥ Calors: J0 & W[ Lire [ Line Sting
¥ Stles |0 | I atch | Reset |
¥ wieights: |'I = [izmlay |

- Scale Spacing
Harizontal: | 1.000000 Horizontal: | 1000.00
Yerical: | 1.000000 Yertical: | 500.00

Humber of #5 by Column; |4EI

Three options are available in the Pattern section to determine the location

of the cross sections.

By Station

[ Esizting Oy

|~ drop-down chain will display the chains available in the specified job

12/22/04 Missouri Department of Transportation
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Chapter 13 Original Ground Cross Sections

By Station — allows the user to specify the Beginning and Ending Stations, the Left and Right
Offsets and whether the stations should be cut at specified Even stations or at a specified
Increment along the baseline.

By DGN File — uses the pattern lines drawn as discussed in section 13.4. The user needs to
specify the Microstation design file in which the pattern lines are drawn, and the
symbology of the pattern lines. The Match button can be used to select a pattern line
with the desired symbology. When accepted, the symbology of the selected element will
populate the fields that are turned on. The Display button will display all of the elements
that match the specified symbology. The Reset button will clear all of the symbology
fields.

In Existing Only — this option uses the only the cross section cells drawn in the current
Microstation Design File.

The Scale section can be used to adjust the scale of the cross sections. For MoDOT, the
Horizontal and Vertical scale should always be set to 1.0. MoDOT controls the scaling of the
cross sections when the cross section sheets are plotted.

The distance between the cross sections and the maximum number of cross sections in each
column can be set using the Horizontal, Vertical, and Number of XS by Column option in the
Spacing section. It is suggested to leave the Vertical and Number of XS by Column settings at
the default values. The Horizontal setting may need to be changed depending on the width of
the cross sections. The Horizontal setting should be set to a value greater than the total width of
the cross section. This will prevent the cross sections from overlapping each other.

13.5.7 Surfaces

The Surfaces tab allows the user to specify the surfaces from which to cut the original ground
Cross sections.

il
File Edit Update Options
Job Mumber: |1UD vi Chain: |BIGHEIF|N vi Diraw |

45 Cals | Sutaces |

Method
Triangles

| Display Settings

TIN  default.tin

Ly #5-Exigting suface..h 3

AL O

- Details

TIM File: | default.tin
M ethod:

- Dizplay Settings

Q
Type: Line 'I

Filker Talerances

Triahgles ™

By Lewvel Symbology "| _
Eeature: |< Mo Entries > VI él

Harizontal: | 010
W ariance: I 0oz

- Text Settings

¥ Elevation

P void ]
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Chapter 13 Original Ground Cross Sections

The top portion of the dialog lists the surfaces to be cut, and the symbology to be used when
drawing the cross sections for the given surface. The icons on the right allow surfaces to be
added 'd, modified =1, or deleted .

The Details portion of the dialog allows the user to specify the TIN file to be used as the cutting
surface, select the Method of interpolation, and select the Type of element to be drawn. When
Breaklines is selected as the Method, the cross section is interpolated between the breaklines,
and the triangles are ignored. This is mainly used in a site design application. The method
should always be set to Triangles, which will include the triangles in the interpolation of the
cross section surface. The Type allows the cross section to be drawn a Line, or a Line String.

The Display Settings section allows the
user to determine how the cross section

Dizplay Settings

Bl Sjimt":"':'gy e ﬁ surface will be drawn. The user can choose
Feature: < Mo Enties > >

Ly ¥5-Existing surface-ground By LeV_EI Symbology or By Feature.

Car A When using By Level Symbology, the user

Le: 2 can choose the level, weight, color, and line

Wk 3 style for the cross section elements by

double clicking on the symbology box next to the By Level Symbology / By Feature toggle. By

Feature allows the user to choose an item from the current D&C Manager database. Selecting

the paintbrush &4 icon will open the current D&C Manager. The user can select the item to use,

which will then be displayed in the Feature field. Previously selected items can be viewed by

using the pull down in the Feature field. Currently, MoDOT does not have any D&C Manager

items set up for the cross section view. Therefore, it is suggested to us the By Level Symbology
option.

The Void symbology can be set using the Void toggle. This will draw

: any areas that cross a void, or the tin hull using the specified symbology.

R ————— The following table shows the level symbology currently used in

MoDOT.

Surface Name Level Color | Weight Line
Style

Existing XS-Existing surface-ground 90 3 2

Ground

\oid Areas XS-Existing surface-ground 40 3 2

Top of Rock XS-Existing subsurface-rock 8 3 2

Bottom of XS-Existing subsurface-rock bottom 9 3 2

Rock

(for rock seam)

The Filter Tolerances section allows for the elimination of short [ Filter Tolerances
segments that may be created but are less than the tolerance distance in Harizantal: | 0.10
length. The default values are good values to be used for these options. Variance: [0.03
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" T ext Settings

¥ Elevation

The existing ground elevation at the baseline can be plotted using the Text Settings portion of
the dialog. To use the text settings option, turn on the Elevation toggle. Choosing the
symbology box located next to the elevation toggle can set the text symbology.

13.5.8 Draw

Once the cross section location is set up, and the surface and surface symbology is
determined, the Draw button can be used to draw the cross sections into the active
Microstation design file.

13.6 Cross Section

The cross sections consist of mostly Microstation elements. These elements can be modified
using Microstation tools. New elements can also be added using Microstation or Geopak
drawing tools.

SR
/d,-'_'_(f'_——d-_-'__ _______
B R g e s fs o
%-—-————‘"’ HHH_E_____EF;-L__BW_H_J/ %
EL 754 =5 =
= = =

The intelligence of the cross section is built into the cross section cell. This cell is located on
level 63. The cell consists of the baseline name, the station and region, the end coordinates for
the cross section location, and the coordinates for the location at which the cross section
intersects the baseline.

Warning: Do not delete or modify the cross section cells. If the cell is deleted or modified, the
intelligence for this cross section will be lost.

13.7 Cross Section Navigator

The Cross Section Navigator is a tool used to view and move between cross-sections. It can
also be used to draw cross-section information.

el
=1§
F
3
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The user can access Cross Section Navigator by the Cross Section Navigator icon. When the
icon is chosen, the following dialog appears.

First

Sraspi i Previcus Hext DP Offset  Draw XS Open View

section =ection Elewation Line Control Dialog

Cross Section Navigator - BiSHORN - Scale 1H: 1 ¥

“RE E-Hw R

/ / / / DF Delta HE Active Frofile

Station Station Eezet Last
List Eey-in Nawigator Section

Distance Slope Angle Elevation

& x5 Keyin o ] o3| The user can move through the cross-sections by either choosing the
station from the pull-down list, by typing the station value into the
Station Key-in dialog, or by using the First Section, Previous Section,
Next Section, or Last Section icons. The Reset Navigator icon will
center the first station to the view, and reset the navigator to the first station value. Cross-section
elements can be added or modified using Microstation tools, and/or the cross-section drawing
tools.

DP Offset Elevation — data points at o =]

a given offset/elevation, or find the Cursor ——————
ffset/elevati PRI Elevatiors [ 0.000 | ﬁ >< Elevation 0.000
offset/elevation o e  cursor e Offeet 0000
location.

[9+00.00

) ) EDP Delta Distance Slope - BIG & |EI|E|
DP Delta Distance Slope — draws a line at a ; _ _ :
given horizontal distance and slope. Delka Horizontal Diztance |EI.I:IEIEI [ |1 = Dp |

Slope [runirize] "l |'I.I:I|:I|:I

XS Active Angle TOOl — sets the active _ (o] x]

angle to the given value. If a [
Microstation tool is used with the active = 1#Pg Siopefunise) | [T000 - [T000 Setéa |
angle option, this value will be used.

Draw XS Line — draws a cross-section line. An =10l |
offset or a slope can be specified. I™ Delta Distance; [0.000

[~ Slopefurise]  *| [1.000 - [1.000
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Profile Elevation — issues a data point at the £ Profile Elevation - BIGHORN =10 =]
elevation of a specified profile. An alternate Hob Number [ _ Select |
chain location can also be specified. [ Use At Chain |— Select | ﬁ
IJze Altermate Ehaim Stationing "l
m- =101 =] Profile Marme I— Select |
¥ W|n|:||:|w1 Profile Offzet | 0.000
™ Windaw 2
[T Window 2
™ Window 4 Open View Control Dialog — allows the user to open and navigate through
I Window 5 several windows to view different portions of the cross-section at the same
™ Window 6 time. (l.e. The user can view the whole cross-section in view 1, the left side
[ Window 7 in view 2, and the right side in view 3.)
[T window 2
13.8 Summary

Basic Steps to Creating Original Ground Cross Sections froma DTM

Have an existing triangle file (.tin).

Open a 2D Microstation design file for the pattern lines.
Draw the pattern lines.

Open a 2D Microstation design file for the cross sections.
Draw cross sections through GEOPAK.

Review and modify (if necessary).

Sk~ wdPE
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GEOPAK Road for Bridge EX. 13-1 Original Ground Cross Sections

Exercise 13-1

This is a group exercise to demonstrate the process for specifying the location of cross sections
using pattern lines and creating existing ground at those locations.

1. Open the MicroStation file
t:\br-proj\a_geopak\d5\j5p0100\data\pattern_shape j5p0100.dgn.

Attach the following files as references:
t:\br-proj\a_geopak\d5\j5p0100\data\plan_50_ j5p0100.dgn and
t:\br-proj\a_geopak\d5\j5p0100\data\plan_bh_j5p0100.dgn.

Save changes to the MicroStation file pattern_shape_j5p0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\j5p0100\project\j5p0100.prj. Select user userc.

=

Projecks  Directary  Admin
T:Abr-projié_GeopakhD545p0100%project’

Fiter. I "~ Type M Project Users: j5p0100.pr]

Projects: Directaries: j Users

{Bp01 00, pri [..] : -
[projdbz] Pz Usns: I1zer Info
(] - Full M arne:
(L] Class Uszer
L]
[E:] ;I 0P Code:

cl

Job Humber: 100 Idnit Sypstem: Englizh

Dezcriptian: Description:

Id=zer Id far Clazzroom

ok | Eancell (] | Eanu:ell
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Ex. 13-1 Original Ground Cross Sections GEOPAK Road for Bridge

3. Select the Route50 working alignment.

Select Working Alignmenk

Run
M ame Time
BH-Slope 05/13/2005 13:06:39
BigHom 05132005 10493
EB-BR-RT 05642005 11:13:49
JEPOT 00 051342005 10:44:0
MoDOT 01192005 08:12:23

05/13/2005 10:47: 46

D ezcription

bl ain Line Alignment

Cancel |

4. Choose Draw Pattern from the Road Project dialog.

Drraw Pattern

Copy the MoDOT run and name the new run Route50.

Run
M arne Tirne
MalOT 07/2441938 1002419

Routeb0 DE/06/2005 11:23:47

D ezcription

Cancel |
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5. Create the pattern lines for the Route50 alignment in the vicinity of Big Horn Dr. but away
from the proposed bridge ends by using the following settings.

Job: 100
Beginning
Left Offset (+): 200
Station: 465+00
Right Offset (+): 200
Even: 10

Job: I'IEIEI Q

Chain: Route50

Chain: [ROUTESD =] [

Ending
Left Offset (+): 200
Station: 465+40
Right Offset (+): 200

=101 %]

Beainning
Left Offzet[+]; I 200

Station: | 465+00

Fiight Dfset(+}: [200

Lo

Fraofile; |HDUTEEDI vl
Ending
Left Offzet[+]; I 200

Station: | 465+40

Fiight Dfset(+}: [200

Lo

Ewven

«| [10.00

Level Sumbalogy: =

Drrave Pattern Lines |

Make sure the Level Symbology is set to that shown below.

GEOPAK Set Feature

— Symbology
Level Geopak-Pattern line 1
Color: L =l
Style: | 1] =l
Weight: | 1 |

Cancel |

After enter this information in the Draw Pattern Lines dialog, plot the pattern lines by
clicking on Apply.
Repeat the process with a beginning station of 465+90 and ending station of 466+50.

I ]
Job: |1IIIEI a Chair: |FH:IL|TE5III vl Jf§ Fraofile; |FII:IL|TE5EII7|
Beainning Ending
Left Offzet[+]; IEEIEI Left Offzet[+]; IEEIEI
Statior: | 465+30.00 i Station: | 466+50.00 i
Right Offzet+]: IEEIIZI Right Offzet+]: |2EIIZI
Even «| [10.00 [~ Skewangle [0.00
Lewvel Sumbalogy: Drave Pattern Lines |

6/8/05 Missouri Department of Transportation 13-1-3



Ex. 13-1 Original Ground Cross Sections GEOPAK Road for Bridge

6. Add pattern lines at 1’ increments in the vicinity of the proposed bridge ends. To do this,
change the Even value to 1 and add the following two ranges of pattern lines as follows.
Make sure you do not add pattern lines on top of any already plotted lines.

Beginning Station  465+50 Ending Station: 465+80
Beginning Station 466+60 Ending Station: 467+00

i
Jok: I'IEIEI Q Chair; IFH:ILITEEEI "I ,[:§ Frifile; IFHEILITEEEIIYI

Beainning Ending
Left Offzet[+]; I 200 Left Offzet[+]; I 200

Station: | 466+60.00 Wi Station: | 467+00.00 Wi

Fiight Dfset[+]: [200 Fiight Dfset[+]: [200

Even | [1.00 [ Skewdngle 000
Level Syrnbology: Diraw Pattern Lines |

7. Exit Draw Pattern and save the changes to the MicroStation file.

8. In the Pattern section of the Route 50 Working Alignment Definition note that the Design
file is pattern_shape_j5p0100.dgn and the symbology for the pattern lines.

7= working Alignment Definition: Route50 =101
Flan Yiew By Design File I
Hor. Scale I'I.EI Yer Scale I'I.EI
Frofile Vigv Design File: | patterr_shape_jSp0 File |
Location
Cross Sechon Wiew ¥ LvMames: | Geopak-Pattern ine ]
Eisting Ground [V LvMumbers: |E1 &
Propozed Finizh Grade
DTM v Colars: [0 i tatch |
[+ Styles: |0 ] Dizplay |
v Weights: |1 ] Flecet |
(] | Cancel | IF Typeg: |3.4 |

9. Open the MicroStation file t:\br-proj\a_geopak\d5\j5p0100\data\xs_j5p0100.dgn.

Save the file as xs_50_j5p0100.dgn so xs_j5p0100.dgn remains a blank file.
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GEOPAK Road for Bridge EX. 13-1 Original Ground Cross Sections

10. Choose Existing Ground Cross Sections from the Road Project dialog.

Exizting Ground
Crozs Sections

Copy the MoDOT run to Route50 and enter that run.

11. Cut the existing ground cross sections with the following parameters in the top portion of the

dialog:
Job Number: 100
Chain: Route50

In the XS Cells tab, set the following:

Pattern: By DGN File
Design File: pattern_shape_50 j5p0100.dgn

i

File Edit Updake Options

Job Humber; I'II:IEI TI Chair; IFH:ILITEEEI vI

#5 Cells I Surfacesl

Mumber of =5 by Colurmn: |4EI

~ Pattern
ByDGNFile |
Dezign File: | pattern_shape_|5p0100.dgn Q
¥ Levels: |Geopak-Pattemline1 & W |61 |
M Calars: [0 &1 W Line ¥ Line Sting
M Shles: [0 | b atch Reset |
V weights: |1 al Display
~ Scale Spacing
Herizontal: | 1.000000 Harizontal: | 1000.00
Wertical: | 1.000000 Wertical: | 500.00

6/8/05 Missouri Department of Transportation
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Ex. 13-1 Original Ground Cross Sections GEOPAK Road for Bridge

11. Continued
In the Surfaces tab, set the TIN File to j5p0100.tin.

X5 Cells | Surfaces |

Type | Mame Dizplay Settings b ethod
Ly =5-Emigting suface.. b 3 Tnangles ]
X
- Detailz
TIM File: [JSPO100.TIN Q
Method:  Triangles ""I Type: Line vI
— Dizplay Settings Filter Tolerances

By Level Symbology ¥ | _ Huaorizantal: | 0.10
Feature: |Fock Eottorn = A Wariance: [0.03

— Text Settingz

[T Elevation v Waid _

Click on Draw to cut the cross sections.

12. Exist Draw Cross Sections and save the changes to the run and the MicroStation drawing
xs_50_j5p0100.dgn.

13. In the Cross Section View section of the Route50 Working Alignment Definition set
the XS DGN File to xs_50_j5p0100.dgn.

EWDrking Alignment Definition: Route50

Plan Yiew #5 DG File: | wz_A0 Bp0100.dgn
Fattern
Shapes
Prafile View Chain: ROUTERD
Location
z Section View Begin Station:  465+00.00 R 1
Exizting Ground i
Propased Finish Grade End Station;  467+00.00 F 1
DTH

ﬂl Cancel |
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Exercise 13-2

This is a group exercise to demonstrate how stream cross sections can be plotted from both a
digital terrain model (DTM) and the field surveyed survey chains. A previous exercise
demonstrated how survey points are used to create a chain and a profile. This exercise plots the
chains to indicate the location of the cross sections, creates cross sections at those locations from
the DTM, and adds the surveyed profiles so a comparison can be made between the DTM and
the field-surveyed data. A later exercise demonstrates how a report can be generated from this
geometric information for import into HEC-RAS.

1. Open the MicroStation file:
t:\br-proj\a_geopak\d2\j;2p0300\data\pattern_shape j2p0300.dgn.

If it has not already been done, attach the following files as references:
t:\br-proj\a_geopak\d2\j2p0300\data\plan_j2p0300.dgn.
t:\br-proj\a_geopak\d2\j2p0300\data\topo_j2p0300.dgn.

2. Open the project t:\br-proj\a_geopak\d2\j2p0300\project\j2p0300.prj and enter it as
userc.

3. Copy the J2P0300 working alignment to Stream and enter that working alignment.

4. Enter Coordinate Geometry (COGQO). Set Visualization N [l 5
to and use the Permanent and use the COGO Navigator to  cgject  Tools

visualize the following chains, which are highlighted in . )
the figure to the right. To do this, set Element to Chain, X id @ N
highlight the desire elements, and click on the paintorush  glent - Chain -

(Visualize Element) icon.

DCS_98F (Typical Channel Section 98’ Downstream)
DVS_1400 (Narrow Valley Section 1400° Downstream)
STREAM (The Streambed)

UCS_223 (Typical Channel Section 233’ Upstream)
USV_423F (Narrow Valley Section 423’ Upstream)

Close the navigator and COGO.

The section of the RTEG6 chain that corresponds to the Existing Channel section will be
plotted later.

5. To make it easier to complete the rest of this exercise, turn off the display for the reference
files.
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Exercise 13-2 Stream Sections GEOPAK Road for Bridge

6. A close inspection of the plots of the chains shows that lines are not straight, which means
that locations surveyed weave back and forth. In fact, the upstream channel section actually
doubles back in two placed near where it crosses the stream. Engineering judgment is
needed to determine whether the chains and profiles should be used as submitted or recreated
by eliminated some of the points. To do this, the chain and profile need to be restored using
only the desired points. Exercise 5-4 gives information on how to store a chain and a profile
from a set of points.

For this exercise we will use the chains and profiles used as submitted with the Bridge
Survey Report for the project. Great care must be used before modifying the survey
information provided. If you question the data, the best option is to direct them to the
District Contact, who can verify the information with the surveyor.

7. The pattern lines that are used to indicate the location of cross-sections need to be [ =
a single line or a line string running from the left to the right side of the alignment N T

that connects the cross-sections together. For this case, the alignment chain is P
STREAM, which is the streambed as surveyed. +, 8,
. - - - P I:Ib
Set the active MicroStation symbology to the following: o
"'/llb k

Lv Names Geopak-Pattern line 2
Color 0 Eﬁ}* A,
Line Style 0 W

Weight 1

° = 1]
The lines visualized using COGO are just a series of lines. Use the MicroStation e Dlgl

Create Complex Chain to covert the lines in to line strings. It is the highlighted
tool in the Main MicroStation toolbox shown to the right. >< E‘,

In the Create Complex Chain tool, set the Method to Automatic and toggle on Simplify
geometry, as shown below.

i
ﬂethnd Autarmnatic "I
b ax Gap: |EI.EIEIEIE

¥ Simplify geometry

With this tool active click on the left end of each of the section chain lines and data point
twice to accept.
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8. (XX x

?@Jﬁ

@ﬂa

LT

Since only a portion of the RTEG6 chain needs to be plotted, use Draw Transition

to plot the portion needed. It
is the third icon in the raised
@ Bl R i - J

tool pallet in the Road tool-
box shown to the left. The
expanded tool pallet is shown above an to

S & | e rignt =10
[ Job: |3EIEI Q,
The existing channel section is plotted from RTE6 Chair: [RTEE | IF
Station 1291+75.00 to 12+98.25. Use the same range  gegir Station: [1291+75.00 —
- - - - - - ,‘@'
when drawing the chain with a beginning and ending Begin Offset: [0.000000 N
offset of zero, which indicates the location of the .
. .. . End Station: |1293+25.00 -1
existing channel section in the drawing. o
End Offset: | 0.000000 _

Set up the Draw Transition tool as shown to the right
and click Draw.

9. Enter the Working Alignment Definition for Stream and change the following:

Section Item Value

Plan View  Chain: STREAM

Pattern Design File: pattern_shape_j2p0300.dgn
Lv Names Geopak-Pattern line 2
Weights 1
Colors 0

The easiest way to set Pattern search symbology is to use the Match feature. To use it, click
on the Reset button to clear the symbology settings, click on the Match button, data point
on one of the pattern lines (the line is highlighted), and data point again to accept the line.
The completed dialog of the Pattern section is shown below.

E'ﬂurking Alignment Definition: Stream I ] A
Flan Wisw By Design File I
Haor. Scale I'I.EI Yer. Scale |1.EI
Frofile Vigw Design File: | pattemn_shape_J2F! il
Location

Cross Section Yiew Lv Names: | Geopak-Pattern line

Exizting Ground

v
Propozed Finizh Grade Gl LyWmses | H
DTH ¥ Colors: |0 &
v Styles: |0 ] Dizplay |
v Weights: |1 i ezt |
M Cancel | ] Types: | 3-4

Make sure you get line types 3-4. Click OK to accept the changes.

8/4/05
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10. Save changes to the current MicroStation file and open the following drawing:
t:\br-proj\a_geopak\d2\j2p0300\data\xs_stream_j2p0300.dgn.

11. Choose Existing Ground Cross Sections from the Project Manager dialog.

E xizting Ground
Crozz Sections

Copy the MoDOT run to Stream and enter that run. Set the XS Cells tab as shown below
and have the J2P0300.TIN as the only one listed under the Surfaces tab.

i

File Edit Update Options

Job Mumber: IEEIEI vI Chair; ISTHE.&M vI Diraw |

[T DF Mrigin
5 Cels | Surtaces |
— Pattern
ByDGNFile |
Dezign File: |pattern_shape_JEF'ElSElEl.dgn Q,
¥ Levels: |Geopak-Pattemline2 & W I— ]
¥ Colors: [0 & W Line [ Line Sking
¥ Swles [0 ] b atch Feset |
¥ weights: |1 ] Dizplay
~ Scale Spacing
Herizontal: | 1.000000 Harizontal: | 1000.000
Wertical: | 1.000000 Wertical: | 500.000
MNurnber af x5 by Calurr: |4EI—

i

File Edit Update Options

Jab Murmber: |3EIEI vl Chait: |STHE.-'1'-.M vl Diraw |

[T | IF Mrigin

Select Draw to generate the sections. Save the MicroStation file. Exit the run and save
settings
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12. When you click on Draw you should have gotten the following dialog:

Some Patterns are outside the DTM or there is no surface.
® %5 Cells withouk any surface are nok created.

This dialog appears because the downstream narrow valley section is outside of the TIN
model. Before plotting this profile, a cell needs to be drawn to for that pattern line.

Open the Draw Cross Section Cells tool. It is fifth (5™) icon from the right in the Cross
Section tool pallet, which is shown below. The Cross Section tool are located in the lower
left hand corner of the Road tools.

Cross Sections
!

]|
w2 L0 A DU LB

Enter the following settings in the Draw XS Cell N [l 5
tool, as shown to the right:

g Semi Auto | Job Mumber |3EIEI
Top Section Chain [STREAM Select |

Method Semi_Auto

Harizontal Scale | 1.0000 LT 12833620
Job Number 300

WYertical Scale | 1.0000 AT [1195.8590

Chain STREAM ~ Gtation
Horizontal Scale 1.00 LT 1283.362 Station [0+00.00
. M h allan .
Vertical Scale 1.00 RT 1185.859 a—ml
) ) I suto _Increment ¥ | [~ 500
Station Section
Station 0+00.00 - Offset
Auto Off Harizantal | -1283.32 Wertical | 500,000
Offset Section — Elevation
Offset Horlzoptal -1283.362 MatchtDP_| op w [ o.oooog.
Offset Vertical 500 _I
Match | v [ 1800.000C
Elevation Section (DP is left end of top cell) I aute Iner [ 700
DP X 0.00
DPY 1500 Elevatiunl 7.0
Auto Off

o Apply

Elevation 771

Click Apply to draw the cell.
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13. Set xs_stream_j2p0300.dgn as the XS DGN in the Cross Section View section of the Water

Working Alignment Definition as shown below.

EWurking Alignment Definition: Stream =10 x|
Flan Yiew #5 DGM File: | wz_gtream_J2P030C File: |
Pattern
Shapes
Profile iew: Chain:  5TREAM
Location

Beqin Station;  0+00.00 F 1

Exizting Ground
Propozed Finizh Grade
DTH

End Station: 18+88.54 R 1

ﬂl Cancel |

14. The final step is to draw the survey profiles for each of the sections.

Open D & C Manager and navigate to the following item:

Drafting Standard \ Profile \ 1’=10" Existing Ground Profile as shown below.

7' Design and Computation Manager =10 x|

File Edit Setkings Fawaorites Help

i[O ¢ =&

& | hgpk_std'd&c_managersmodot_englizh. ddb
(C3 Design Standards
[ Drrafting Standards
£ Mizcellaneous
1 Plan
[ Prafile
[~ Exizting Ground Prafiles

|»

m 1"'=10" Exizting Ground Profile
e 1"=20" Exigting Ground Profile
ﬁ 1"=30" Exigting Ground Profile
é 1"=40" Exigting Ground Profile
& 1"=50" Exigting Graund Prafile
ﬁ 1"=100" Exizting Ground Profile
& 1"=200" Exizting Ground Profile I
ﬁ 1"=R00" Exizting Ground Profile
£1 Proposed Ground Profiles
£ Special Ditch Profiles LT & BT j

13-2-6 Missouri Department of Transportation
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(Step 14 continued)

Click on Draw Plan & Profile in the operations box shown below.

7 1"=10" Existing Grou _ o x|
[T Place Influsrnice

[T Adhoc Attributes f &tk Paint Test |
[T Hew Element Only

This will bring up the following dialog. Since only the line and no text is being plotted the

setting of the label scale does not matter.

Since the sections will be plotted from top to bottom, select the profile DVS_1400. Set up

the Profile dialog as shown below.

x

— DS _1400
Beginning Station  0+00.00

Ending Station  24+69.22
Beginning Elevation 801,325
Ending Elevation 732653
M amimum Elesation 801,325
Finirmurn Elevation  767.873

Herizontal Scale |1—
Wertical Scale |1—
Beginning Station W
Ending Station W
Strip Grade |hcrement I—

DP Station | 0+00.00 R 1
DF Elewation I ¥i1.000000

DP 0.0000
DPY | 2000.0000

— Prafile Cell

PGL Chain [DVS_1400 Select |
\dentity Cell |
Ok | Cancel |

The DP point is the left edge of the top most cross section cell (Station 0+00).

Click on Draw Cell At XY to place a profile cell.

Click on OK to draw the profile.

8/4/05 Missouri Department of Transportation
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Exercise 13-2 Stream Sections

GEOPAK Road for Bridge

(Step 14 continued)

To make the placement of the rest of the profiles easier, open the Working Alignment
Definition dialog and go to the Profile View / Location section. Set it up as shown below

7' working Alignment

Plan “igw
Fattern
Shapes

Profile “iew

Lacatiaon
Crozs Sechon Yiew
Exizting Ground
Propozed Finizh Grade
DTH

ﬂl Cancel |

(

=101 ]

Horizontal Scale: |1

Yertical Scale: |1

Station Equation:  Gaps I

DF Statior: | 0+00
DF Elevation: | 771
DF ¥ | 0.000000
DFY: | 0000000

Bympl

Identify Cell |

Prafile Cell
Draw Cell st Xy |

Click OK to save the changes.
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(Step 14 continued)

The second from the top XS cell (Station 18+88.54) is for the upstream narrow valley
section.

Select the profile USV_423F. Set up the Profile dialog as shown below on the left.

a ﬂ
— LISW_423F — LUC5_233
Beginning Station  0+00.00 Beginning Station  0+00.00
Ending Station 2440731 Ending Station  3+4813
Beginning Elevation 783007 Beginning Elevation 783158
Ending Elevation ¥93.666 Ending Elevation 786,133
b axirnum Elevation 737,469 b axirnum Elevation 787216
Mirirmurn Elevation 763,361 Mirirmurn Elevation 763129
Horizontal Scale |1 Horizontal Scale |1
YWertical Scale | 1 YWertical Scale | 1
Beginning Station I 0+00.00 Beginning Station I 0+00.00
Ending Station | 244073 Ending Station | 4813
Strip Grade Increment I Strip Grade Increment I
DOP Statian | 0+00 DOP Statian | 0+00
DF Elevation I Fxdl DF Elevation I Fxdl
DPF X 0.0000 op DPF X 0.0000
DF*Y | 1500.0000 DF*Y | 10000000
~ Profile Cell ~ Profile Cell
PGL Chain | USY_423F PGL Chain | UCS_2332
Draw Cell a3 | IdentityCell | Draw Cell a3 | IdentityCell |
(] | Cancel | (] | Cancel |

Click on Draw Cell At XY to place a profile cell.
Click on OK to draw the profile.

Repeat the process for the third XS cell (Station 16+68.42), which is for the upstream
channel section.

Select the profile UCS_233. Set up the Profile dialog as shown above and on the right.
Click on Draw Cell At XY to place a profile cell.

Click on OK to draw the profile.
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(Step 14 continued)

The forth XS cell (Station 14+36.88) is for the existing channel section.

Select the profile CL-EX. Since the pattern line was not created for the whole profile, limit
the plot of profile to Stations 1291+75 to 1298+25 set the rest of the Profile dialog as shown
below on the left.

x ﬂ
— CL-Ex — DCS_98F
Beginning Station  1281+70.81 Beginning Station  0+00.00
Endinig Station  1304+83.62 Ending Station  3+63.78
Beginning Elevation 822349 Beqginning Elevation 785,953
Ending Elevation  794.385 Ending Elevation 785346
b awirnurmn Elesation 322,349 b awirnurmn Elesation 786,488
kirirum Elevation  771.803 Firirmum Elevation 769,254
Horizontal Scale |1 Horizontal Scale |1
Wertical Scale |1 Wertical Scale |1
Beqginning Station I 1291+75.00 Beqginning Station I 0+00.00
E nding Station I 1298+25.00 E nding Station I H+E3TE
Strip Grade Increment I Strip Grade Increment I
DF Station I 1291+75.00 DF Station I 0+00
DF Elevation | Frll DF Elevation | Frll
DPF* 0.0000 7 7 DPF* 0.0000 7
DP* 500.0000 DP* 0.0000
— Prafile Cell — Prafile Cell
PGL Chain |HTEE Select | PGL Chain |DES_EIEF Select |
Draw Cell &ty | Identity Cell | Draw Cell &ty | Identity Cell |
] | Cancel | ] | Cancel |

Click on Draw Cell At XY to place a profile cell.
Click on OK to draw the profile.

Repeat the process for the bottom XS cell (Station 13+41.50), which is for the downstream
channel section.

Select the profile DCS_98F. Set up the Profile dialog as shown above and on the right.
Click on Draw Cell At XY to place a profile cell.
Click on OK to draw the profile.

Close D&C Manager and save the changes to the MicroStation drawing.
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Chapter 14 Superelevation

14.1 Objectives

e Learn how GEOPAK defines a roadway slope.

e Learnto use GEOPAK Auto Shape Maker and Graphics Shape Maker to apply
superelevation to a roadway.

14.2 Definitions

GEOPAK uses two tools to calculate superelevation transition locations for any chain stored in
the coordinate geometry database. One tool results in an ASCII file that lists the stations and
slopes for each superelevation transition break. Microstation shapes represent the roadway
crown and depict the superelevation transition breaks. GEOPAK Superelevation uses the
following tools for shape creation.
e Auto Shape Maker - is a tool used to create an input file for applying superelevation
transition locations along a specified alignment. Using this tool will result in an
ASCII file that lists the stations and slopes for each superelevation transition break.
This file is then processed to draw the shapes into the Microstation drawing.
e Graphics Shape Maker permits interactive creation of superelevation shapes defined
by graphic elements drawn in a Microstation file.

14.2.1 Shapes

Shapes are Microstation complex shapes that are placed into a design file to represent an area of
pavement slope. Non-transitional shapes have a constant slope for the entire length of the
shape. Transitional shapes have a different slope at each end of the shape, and will either
linearly or parabolically interpolate between the slopes.

20k / Non-transitional Slopes 20k
20n 20/4

204 0% | 00//7 -104
T~ Transitional Slopes
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Chapter 14 Superelevation

14.2.2 Shape Clusters

Four attributes are associated with each shape depending on the definition of the profile grade
line.

Baseline — roadway baseline
Profile — roadway profile

Tie — distance between the roadway baseline and roadway profile

Shape Cluster

Center line

lProfi\e Grade

Tie =0
Cerbhne
| Left ) | Right
Shape H = - = Shape
C\ué?er Tie 30 fie 30 C\uéﬁer

Profile Grade Profile Grade

PGL-Chain — (optional) defines the location of the profile if the distance between the baseline
and profile is not constant. (If the distance is constant the tie distance can be used.)

A group of shapes with the same shape attributes is called a “Shape Cluster”.

Shape Cluster with Tie =-30

profile = Route50pr
tie =-30.0

... . .
- ---————————
tie = 30.0

profile = Route50pr

Shape Cluster with Tie = 30
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14.2.3 Shape Class

There are two classifications of shapes, Dependent and Independent, which determine how the
pavement elevations are computed. Dependent shape pavement elevations are determined
directly from the profile. Independent shape pavement elevations are determined from adjacent
shapes.

The figure below shows the dependent shape adjacent to the profile grade line (PGL). Therefore,
the elevation of the shape at point A will be the elevation of the profile at point A. The elevation
of the shape at point B will be calculated based on the width and slope of the dependent shape.
This will be the starting elevation for the independent shape. The elevation of point C will be
calculated based on the width and slope of the independent shape.

C
-3.0% (INDEPENDENT) 5 -3.0%
2.0% (DEPENDENT) A 2.0%
PGL_/ 575
I | I
2.0% PGL
o,
3.0% 'B
[
C

The figure below shows the independent and dependent shape reversed from the figure above. In
this case, the independent shape is located next to the PGL. The starting elevation of the
dependent shape, point B, is calculated based on the slope of the dependent shape and the

C
-3.0% (DEPENDENT) B -3.0%
-2.0% (INDEPENDENT) 5 -2.0%
_/
. PGL 15 .
3.0% o PGL
° ®A
2004 B 2.0%
[ J
C
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distance between the dependent shape and the profile. The end of the dependent shape, point C,
is calculated based on the width and slope of the dependent shape. The end point of the
independent shape, point B, is at the same elevation as the dependent shape at that point, and the
beginning of the independent shape, point A, is calculated based on the width and the slope of
the independent shape.

It is good practice to use one dependent shape for each shape cluster.

14.2.4 Shape Elements

Shapes consist of a series of connected Microstation elements that form a closed surface. The
types of elements can be classified into two types, longitudinal edges, and filler lines.

Longitudinal Edges - Typically, these consist of the roadway edges of pavement or lane lines.
These lines do not represent slopes.

Filler Lines - These lines represent the beginning and ending slopes of a pavement shape. Each
of these lines always represents a slope value.

14.3 Accessing

. The superelevation tools can be accessed from the cross section toolbox by choosing the
== | Superelevation Shape Manager tool. When selected, the superelevation toolbox will be
displayed.
] ] Calculate
The Automated Superelevation can also be accessed from Project Manager = syperelevation
>> Calculate Superelevation, and the Shape Maker can also be accessed
from Project Manager >> Superelevation Shapes. Superelevation

Shapes
14.4 Dialog

The superelevation toolbox is shown below.

Autoshape Shape Shape  Shape
Builder Analyst Edltor Propertles

\ \Shape \

Shape  gelector ~ Shape to
Profiler DTM

Automated Shape
Superelevation ~ Maker
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14.4.1 Automated Superelevation

The Automated Superelevation dialog is the dialog most commonly used to create
superelevation. It allows the user to specify the parameters needed for superelevation, and then
creates an input file the user can modify according to the specific design for the project. When
the Automated Superelevation icon is chosen, the following dialog will appear.

Enutumated Superelevation - MoDOT 101 x|

File

Station Bange

Job: [100 & Chain: [<Select: =] ¥

Cesign Speed: I Begir: | i
Transition D | Linsar ¥; End: ] ok
Preference File: Ii_undivided j Facility:  Undivided "I
e Selection: I 2% max j L Selection: I all cazes j

Left ] Right

Prafile; |<Select> vl
Tie:  Offzet "I Offget; | 0.0000

% Slope | Dffzet | Offzet | Dependent | -
X
&
FVE/
Create Input File: |shape.inp Q

Generate Superelevation Transtions |

If project manager is used, the Job Number, Chain, and Begin and End stations will be filled in
using the current Working Alignment. The user can specify the design information as follows.

Job — Job number of the .gpk file for the project.

Chain — Baseline chain name for the project. This may be the centerline of roadway for an
undivided roadway, the centerline of median for a divided roadway, or the edge of pavement for
a ramp.

Begin — station to begin the shapes.

End - station to end shapes.

Design Speed - the design speed for the project that determines the rate of superelevation for
curves.
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Preference File — the file to use in calculating the superelevation paierencs File: (Ji_undivideAEE|

rates and transition stations. The user should choose the | divided 1side
preference file according to the standard plan being used for i divided_2sides
superelevation calculations. [_undivided

m_divided_1zide
m_divided_Zzides

i_divided_1side - imperial, divided roadway, using o undivided
standard 203.21G, when calculating only 1 side of the -
median.

i_undivided — imperial, undivided roadway, using standard 203.20E

m_divided_1side - metric, divided roadway, using standard M203.21G, when
calculating only 1 side of the median

m_undivided — metric, undivided roadway, using standard M203.20E

. . . e Selection:
e Selection — the maximum superelevation value to be used for the

alignment. Select 8% max for rural projects and 4% max for urban
projects.

Facilitiy — set according to if the roadway is Undivided or Divided Facility: %
Divided

L Selection — this should be set to All Cases for all situations. L Selection: [al cases 7]

4% max

Profile — choose the profile for the left and right sides. For undivided roadways, the left and
right profiles should be the same. For divided roadways, the left and right profiles may or may
not be the same.

Tie/PGL Chain - set to either Tie or PGL Chain. The tie distance is the Tie:
distance between the baseline and the profile. If this distance is variable, a PGL Chain
PGL chain can be used to define the location of the profile.

The % Slope, Offset, and Dependency field define the shape characteristics.

Left ] Riight

Prafile; I<Se|eu:t> vi
Tie:  Offzet ""I Offset; | 00000

% Slope | Dffzet | Dffzet | Dependert |

S
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Shapes can be added by selecting the Add New Lane button El Once the add button has been
selected the following dialog appears

Left | Right
Profile; I <Select: vl
Add New Lane
Tie: _Offset "! Offzet: | 0.0000 /

% Slope | Difzet | Offzet | Dependent | ~ Delete Lane

-2.0000 0.0000 0.0000 :
52 Quick Entry
e Rectify Lanes
v

To specify the % Slope, offsets, and dependency, double click in the % Slope, Offset and
Dependent cells for each row and type in the desired value. Once listed, the shapes can be

deleted ﬁl or modified by re-entering the values in the cells.
% Slope — define as the normal slope for this section of roadway.

Offset — define one Offset as the distance between the baseline and the inside edge of the shape,
and the other as the distance between the baseline and the outside edge of the shape.

Dependency — defines whether the shapes elevation is determined by the profile, or by the
adjacent shapes. Dependent shapes obtain the elevation from the profile and the slope of the
shape as discussed in section 14.2. Independent shapes obtain the elevation from adjacent
shapes. Check the toggle to set a Dependent shape or leave unchecked for an Independent
shape.

Create Input File — specifies the name  Create Input Fie: | shape.inp Q

o the shape input file to be created that

creates the shape information. This file needs to be run to plot the shapes into the Microstation
drawing.

RN s | The Quick Entry button ‘2| will bring up the Quick

il | s Entry dialog. This dialog can be used to create

Median idth: | 50.0000 shapes without calculating the required offsets for

Lane widthe: [120000 multiple lanes. The user chooses the type of Facility

Totsl Number of Lares: [4 as divided or undivided. If divided is chosen, the
: [Zoon Median Width can be specified. The Lane Widths,
e Total Number of Lanes, and the Nominal Percent
0K_| Cancel | Slope are specified. When the dialog has been
completed, the OK button is pressed, and the number

of lanes and their corresponding offsets are automatically entered into the shape cluster list
boxes.

12/22/04 Missouri Department of Transportation 14-7



Chapter 14 Superelevation

When the Automated Superelevation

dialog has been completed, the user rieate InputFile: [shapeinp Q
presses the Generate Superelevation

Transitions button. This will create the Gienerate Superslevation Transitions |

input file specified in the Create Input

Field dialog.

14.4.2 Superelevation Input File

A Superelevation Input File with an .inp extension is created and placed in the project
directory. This input file shows where the location superelevation critical points by indicating
the station and slope along the roadway. This is an ASCII file that may be reviewed and/or
edited. A sample input file is provided below.

/* Superelevation Settings and Parameters:

Project Name: T:\de-proj\Cole\j5p0100\project\j5p0100.prj
User: T:\de-proj\Cole\j5p0100\project\projdbs\ClsUser
Run Name:  BigHorn

Unit System is english.

Created input file *'shape_BigHorn.inp™.

Created activity log file "'shape_BigHorn.log"'.

Created on Tue, Oct 05, 2004 at 15:19.

Using Preference File "i_undivided™

Using e Selection of "*8% max™".

Using Length Selection of ""all cases"

Using Design Speed of 30.000000.

*/

auto shape
job number =100

auto shape set
shape cluster baseline = BIGHORN
shape cluster profile =BIGHORNPR
shape cluster tie =0.0000
dependent shape
chain / offset
BIGHORN -12.0000
BIGHORN 0.0000
filler line station / slope
0+97.770000 -3.1250
21+52.700000 -3.1250

auto shape set

shape cluster baseline = BIGHORN
shape cluster profile =BIGHORNPR
shape cluster tie =0.0000
independent shape
chain / offset

BIGHORN 0.0000

BIGHORN 12.0000
filler line station / slope
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0+97.770000 -3.1250
21+52.700000 -3.1250
Plot Parameters
Dependent Shape
lvname = Geopak-Shapes 2
co=2
Ic=0
wt=2
Dependent Text
lvname = Geopak-Shapes 2
co=2
Independent Shape
lvname = Geopak-Shapes 2
co=7
Ic=0
wt =2
Independent Text
lvname = Geopak-Shapes 2
co=7

Write shapes into dgn = T:\de-proj\Cole\j5p0100\data\BH_pattern_shape j5p0100.dgn

The input file is also opened into the Geopak text editor. The input file can be edited in the text
editor. Once any changes have been made, and the input file has been saved, the text editor can

be used to process the input file by clicking on the Create Superelevation Shapes button. @

g Text Editor: shape_routebl.inp
File Edit Cntena

I E3

Ded BB - > 29

| '* Superelevation Settings and Paransters:
FProject Name: d:de-proj~Cole~j5plli0~project~35pll00.prJ

Fun Hame: Routeb0

Mnit Sy=tem i= english.

Created input file "shape routebl. inp".
Created activity log file "shape routebld. log".
Created on Tue. Jan 22. 2002 at 09:08.

T=ing FPreference File "i_divided"

T=zing = Selection of "8% max".

T=zing Length Selection of "all cases"

T=ing Design Speed of 50.000000.

%*

auto shape
job number = 100

auto shape set
zhape cluster bazeline
zhape cluster profile
zhape cluster tie
dependent shape
chain ~ off=st
ROUTESOD —30.0o0n0
ROUTESD =42 . 0000
filler line station ~ =lope
445430 . 940000 2.000n0

ROUTESD
ROUTESOFPR
—30.0000

T=er: d:~de-proj~Cole~jsplli0~project~projdbs~Clsl=er

hME1

|Cal 1

12/22/04 Missouri Department of Transportation
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14.4.3 Superelevation Log File

When the Superelevation Input File is created, the Superelevation Log File is also created.
The Superelevation Log File contains information pertaining to the creation of the input file. A
sample log file is shown below.

Beginning calculation of superelevation for chain ROUTES0 in job 100.

Computing superelevation rates . . .
Curve ROUTEDS0-1, radius 2864.7890: Superelevation rate computes to be 3.8000.

Computing transition lengths . . .

Note: Because the roadway width consists of 4 lanes,
lengths are to be adjusted after initial calculation.

Curve ROUTEDSO0-1: Super rate of 3.8000 yields
unadjusted runoff length of 150.0000.
Transition Length adjusted to 150.0000 for 4 lanes.

Checking for transition conflicts . . .
No transition conflicts were found.

Superelevation Calculation Complete.
Output written to file "'shape.inp™

The log file indicates the superelevation rate computed for each curve, the transition length for
each curve, and any transition conflicts between curves.

The Superelevation Log File should be reviewed prior to the processing of the input file to
check for errors, and verify any transition conflict resolutions.

14.4.4 Autoshape Builder

After the input file has been created and edited, it needs to be processed to plot the shapes into
the Microstation design file.  The input file can be processed by using the Create
Superelevation Shapes button in the text editor, or by using the Autoshape Builder. The
Autoshape Builder can be accessed from the Superelevation toolbox. @ The following
dialog will appear.

ESuperelevatiun Autoshape Bu =101 x|
ittozhape [nput File: I shape.inp &8
[ Display Only

Superelevation Shape Level Symbalogy
[T Owemnide Input File Level Sumbalogy

[Nependent Shape; =
|ndependent Shape; =

Drraw Superelevation Shapes |
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The user selects the Autoshape Input File to process and then press the Draw Superelevation
Shapes button to process. The shapes will be placed with the level symbology that was specified
in the input file. However, if the user desires to place the shapes with different level symbology,
then the Override Input File Level Symbology to set the desired parameters. The Display
Only toggle can be turned on to temporarily plot the shapes into the Microstation design file.
When the view is updated, the temporary graphics will be deleted.

14.5 Shape Maker

Not all superelevation transitions can be defined by station and offset. GEOPAK provides the
Graphical Shape Maker for situations that involve left turn lanes, merging roadways and in
some cases, widening.

The user uses simple Microstation elements to depict the area to which superelevation is applied.
Once the area is drawn, the Graphical Shape Maker dialog box allows the designer to define
the roadway information to apply superelevation. The Microstation elements are then identified
and a complex shape representing the superelevation is created.

Access Shape Maker from the GEOPAK Project Manager by selecting Superelevation s
Shapes or from the Shape Maker icon in the Superelevation toolbox. The following e

dialog is displayed.
Eﬁuperelevatiun Shape Maker = |I:I|£|

Job Mumber: [100 | © Tolerance: | 0.100000

PGL Chain

- Shape Parameters

Baseline: |<Select> vI Clazs: Dependent vI
Prafile: | <Select: *| Transition D |EI

entify Shape I Slope Label: m

 Filler Linez
Methad( Eé CF "’i )
Semi-Automatic I™ Transition ope: | _IDP
Ao atic \ |
@ |0 Elermert | Lraw
Parameters

Baseline - chain corresponding to the shape.

By Line
By Station

Profile - profile controlling shape.
Tie - distance between the profile and the baseline.

PGL Chain - chain to define the profile location if the tie distance varies.
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Class - dependent or independent, as previously discussed

Transition ID - determines linear or parabolic transition. Use 0 for linear transition.
Symbology - Microstation level symbology used for placing the shape.

Slope Label - Sets level symbology to be used for plotting slope labels.

Identify Shape — Displays the parameters of the selected shape utilizing the sequence of
operations listed below:

1. Click Identify Shape.
2. Identify and accept a previously defined shape with a data point cursor button.

3. The Baseline, Profile, PGL Chain, Trans ID, and Tie parameters associated with the
shape are displayed on the Shape Maker Window and become active parameters.

Filler Lines

Method: By DP - identify filler line by issuing a data point (DP) on each end of the line

Filler Lines

ethod: ByDP |

[ Transition Slope: | il

By Line - identify filler line by selecting a Microstation line

Filler Linez

Method: Byline |

[ Transition Slope: | ID Lire |

By Station - identify filler line by keying in station limits

Filler Lines

[T Transition Slope: | Create |

Transition:  This option determines whether GEOPAK creates the shapes as a transitional or
non-transitional shapes. When the toggle is turned off, a non-transitional shape is
drawn. When toggled on, a transitional shape is drawn using the slope specified in
the Slope field.
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Transitional - shape is in a superelevation transition
Non-Transition - shape is not in a superelevation transition (full super or normal
crown).

Slope: Cross slope for the filler line at the beginning and end of the shape

Complete Shape: Manual - user identifies each element that makes up the shape.
Semi-Automatic - user accepts or rejects elements that make up the
shape.

Automatic - GEOPAK uses all contiguous elements to create the shape.

Tolerance: User specified acceptable maximum gap between the MicroStation elements that
make up the shape.

14.6 Additional Superelevation Tools

14.6.1 Shape Analyst

The Shape Analyst is used to determine the slope of a shape at a particular point. The elevation,
profile elevation and slope, cross slope, longitudinal slope, and flow slow are computed and
displayed. The elevation can be computed off the shape by using an Extrapolated Slope from
the edge of the shape. The Cross Section option will display the slope of each shape, and the
elevation at the edge of each shape.

@shopenalyst Il xd
User
Job: |'|EIEI QL [T Display Only [~ Cross Section

 Elevation Information

Chain : I {Select: vl PGEL Elevation :

Profile : FGL Slope

Station ;|| Cross Slope

Offzet |D.EIEIDEIEID Lonaitudinal Slope
Elevation : Flaw Slope : EEhEDE Profiler =10f x|

Ll=zer
[ Extrapolate Fied Slope : [0000000 % =
By Sta/Offset | op | Dynaric Job: [100 Q ™ Display Only

Graphic Grade 2 |

Chain: [ <Select> v|  Identify Shape |
From Station ; | L

14.6.2 Shape Profiler To Station ; || o

The Shape Profiler is used to graphically draw the Even  v|[T
elevations and/or slope arrows into the design file for a = . =

. , g Element ¥
specified element or shape. COGO points can also be

stored at the given locations.

[T Continuous Extrapolation [~ Complex Chain

|dentify Elerment |
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14.6.3 Shape Editor

The user can edit the plotted shapes by using the Shape Editor. The Shape Editor allows the
user to adjust the slope of the filler lines, or change the location of the filler lines. The filler lines
of the adjacent shapes are also adjusted as needed.

bl
Job: I'IEIEI @, ldentify Shape | Tolerance: IEI.EIEIEIEIEIEI
Frorm To

Station: | DF | Dynarnic | Statior || DF | Dynarnic |
% Slope: [0.000000 Match Shape | % Slope: [0.000000 Match Shape |

Apply |
14.6.4 Shape Selector
The Shape Selector allows the user to select or _{o ]
highlight shapes based on various attributes of the ™. Q —
shape. The attributes include baseline, profile, tie, #5'-'?-'5“”” _ Process: View 7|
transition type, class, slope, etc. Filter. _Baseline w| = | [<Selc:
Hile | Select |

14.6.5 Shape Properties

The properties of a shape can be edited using the Shape Properties tool. With Shape
Properties, a user can change the baseline, profile, tie, etc. of a shape.

pRleTE
dobi [To0 @

— Shape Parameterz
[T Baseline: | <Select: =]
[T Profile: | cSelects =l
" PGL Chairn: | <Selects =l
[ Transition ID; 0 - |
[ Tie: [T
[T Class: [ependent "’l
™ From Slope: | 0000000
[T ToSlope: | OO0OGO0

IC | Set | Set Entire Selection
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14.6.6 Shape to DTM Surface

The Shape to DTM Surface tool allows the user to
create a data file from the plotted shapes. This data file

& shape to DTM Surface

=101 x|

can then be used to create a TIN model based on the Jobe [100 &
elevations calculated from the plotted shapes. The user Chair: [ <Select> ~| ¢
has the option to calculate the Digital Terrrain Model Eencine ] o
(DTM) data file for the entire chain or for a specific e
station range. T | —

W Flat Elevation Test

v Create DT Data File

Data File: |

Q

Apply

12/22/04 Missouri Department of Transportation
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GEOPAK Road for Bridge Exercise 14-1 Superelevation

Exercise 14-1

This is a group exercise to create superelevation shapes to be used to determine the layout length
of a superelevated curved bridge. These shapes represent 3D surfaces. Sets of shapes are created
to model (1) the bridge deck surface; (2) the surface of the road under the bridge; (3) the bridge
fill slopes; and (4) a plan below the bridge to define the top limit of the fill slopes.

1. Open the MicroStation file
t:\br-proj\a_geopak\d5\j5p0100\data\pattern_shape_j5p0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\j5p0100\project\j5p0100.prj as user userc.

Il x]

Projects  Direckory  Admin
T:5br-projd_Geopak D54 Ep01 004 project’

Fiter. Ix'p” Type _|_|F'r|:| Eal Project Users: jSp0100.pr]

Frojects: Directaries: 1= Users

L] : ;
[projdbs] — PIECt L sz Izer Info
[A] — Fuall M ame:
[C] Class Uszer
0]
[E:] j F Code:

L
Job Mumber: 100 Init System: Englizh

Dezcription: Description:

Sample Clazs Project Idzer |d For Classroom

] | Eancell ok | Qar‘u:ell

3. Select the Route50 working alignment.

4. Choose Calculate Superelevation from the Road Project dialog to calculate the pavement
cross slopes.

Calculate
Superelewation

Copy the MoDOT run to Route50 and enter the run.
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Exercise 14-1 Superelevation GEOPAK Road for Bridge
5. Create the Route50 shapes as =10 x|

follows and as depicted in the
dialog to the right:

Job: 100
Design Speed: 60
Chain: Route50
Begin Station:  464+00
Ending Station: 468+00
Reference File: i_dvided
Facility: Divided
e Selection: 8% max
L Selection: all cases
Profile: ROUTES0PR
Tie: Offset

Click on the Quick Entry icon .-
outlined in the dialog box to

the right. This will bring up the
dialog shown below. Fill it in as
shown with the following:

Eile

Station B ange

Chairc [ROUTESD =] ¥

Job: [T00 &
Dezign Speed: |EEI Begin: | 464+00.00 i
Transtion [ | Linear "I End: | 468+00.00 L

Freference File: Ii_l:livil:led j
e Selection: | 3% man j

Facility:  Divided "’I
L Selection: I all cazes j

o | Aioh
Frofile: Im
Tie:  Offsst -| Offset [-30.0000
% Slope | Difzet | Oiffzet |  Dependent |
2.0000 -30.0000 -4.2.0000
T <
&
%
Create Input File: | shape GLinp a,

Facility:
Median Width:
Lane Widths:
Total Lanes:

Divided
60.00
12.00

4

Generate Superelevation Transitions |

Normal % Slope: 2.00

Facility:  Divided bl I

edian \width: | 60.0000

Lane widths: I 12.0000
Tatal Humber of Lanes: |4
MHaminal Percent Slope | 2.0000

Eancell

Click OK.

Modify the % Slope to —2.0000 for offsets 42-54 on the Left (negative) and Right (positive)

sides.

Change the Input File to: shape_50.inp

Click on Generate Superelevation Transitions.
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GEOPAK Road for Bridge Exercise 14-1 Superelevation

6. Clicking on the Generate Superelevation Transitions button will generate the INP file,
which is displayed in the following dialog box.

=

File Edit Criteria
ODEezd $§ BB - ~ 28

<% Superelevation Setting=s and Paramneters:

| »

Froject Hame: T:“br-proj“i Geopal~D5~j5pll00~project~3j5pll00. pr]
T==1: T:~br—-proj~i_Geopal~D5~j5p0l00~project~projdbs~uzerc
Fun Hame: Routebl

Mnit Sw=temn i= english.

Created input file "shaps 50.inp".

Created activity log file "shape 50 log”.

Created on Fri, May 13, 2005 at 11:01.

T=zing Preference File "i_diwvided"

T=zing & Selection of "8% max" . —
T=ing Length Selection of "all cases"

T=zing Deszign Speed of &0.000000.

.

auto shape
job number = 100

auto shaps =st

shape cluster baseline = ROUTESN
zhape cluster profile = ROUTESOFPR
shape cluster tie = —30.0000
dependent =shape
chain » offset
ROUTESD —30. 000000
ROUTESD —42 000000
filler line station ~ =lope
4p4400. 000000 -1.6314
465434 745950 =5 . 0000 <% Curve ROUTES0-1 *-
468400 000000 =5. 0000 <% Curve ROUTESQ-1 =~ ;ﬂ

|Line: 1 |Cal: 1

7. Use UltraEdit or another text editor to view the log file:
t:\br-proj\a_geopak\d5\j5p0100\data\j5p0100\data\shape_50.log.

8. Run the input file shape_50.inp by clicking on the Create Superelevation Shapes icon gﬁ'
in the GEOPAK Text Editor: shape_50.inp. It is the icon shown to the right and it the
last icon in the tool bar at the top of the dialog. Save the MicroStation drawing after creating
the shapes and close the GEOPAK Automated Superelevation dialog. Click on Yes to
Save Superelevation Settings? in the Alert dialog.

9. Select the BigHorn working alignment.
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Exercise 14-1 Superelevation GEOPAK Road for Bridge

10.

Click on the Define button to review the BigHorn working alignment definitions. Under the
Shapes section, change the following symbology settings:

Lv Names: Geopak-Shapes 2
Colors: 2,7

Using different symbology lets the user distinguish between the shapes for the two
alignments.

Close the working alignment definition box by clicking on OK.

11.

Select the Calculate Superelevation button from the Project Manager dialog. Copy the

MoDOT run to BigHorn, and enter the run. : .
In the upper left corner of the Automated Superelevation - E'E_ :
dialog select File > Level Symbology, as shown to the right. Cirectaries

Preferences rQ

This brings up the following dialog, which allows the user to
set the symbology for the shapes to be drawn by the tool. Level Symbology

i1 x]
Dependent Shapes

Independent Shapes: =

EXIt =1

The shape symbology needs to be changed to reflect the adjustments made to the Working
Alignment Definition in the previous step. To change the symbology of the Dependent
Shapes, double click on the symbology preview area outlined in the above. This brings up
the GEOPAK Set Feature dialog.

Change the Dependent Shape symbology to that shown below on the left. Click OK to save
the changes. Change the Independent Shape symbology to that shown below on the right.

— Symbology — Symbology
LE'-.-'E| Geopak-Shapes 2 LE'-.-'E| Geopak-Shapes 2
Calor: |. 2 =l Calor: |. 7 =l
Style: | ] | Style: | ] |
Weight: | 2 | Weight: | 2 |
Cancel | Cancel |
Dependent Shape Symbology Independent Shape Symbology

Close the Superelevation Shape Level Symbology dialog by clicking on the Xl in the upper
right corner.
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12. Create the Big Horn shapes as N [
follows: File
. Station Range —————————
Job: 100
Chain: BIGHORN Jobe [100° & Chair: [BIGHORN =] %
Begin Station:  8+00 Design Speed: [30 Begin: [5+00.00 ik
Ending Station: 12+00 Transtion I0: [ Linear v| | End [12:00.00 o

Design Speed: 40
Reference File: i_undvided Preference File; Il_unu:lwlded j Facility:  Undivided vI

Facility: Undivided & Selection: IE?S mnas j L Selection: IaII CaSES j
e Selection: 8% max Left | Right

L Selection: all cases Profie: [ETGHORNFR =]

Profile: BIGHORNPR = "™

Tie: Offset Tie: _Offset vI Offset: | 0.0000

Use the Quick Entry dialog to set the lane QuickEntry

information to the following:
Facility:  Undivided vI

Eztr:]gl;[/)\//:idths ;_JGng(I)VIded fledian Swidth: | D000
Total Lanes:. 2 ' Lane Wwidths: IW
Normal % Slope: -3.125 Tatal Mumber of Lanes; |2

Marminal Percent Slope I -3.12580
f Cancel |

Click OK to fill the Left and Right tabs of the
main dialog. The Left tab should now look like
that shown below:

Left ] Fiight
Profile: IEIGHDHNF‘H vI
Tie:  Offzet bl I Offzet: | 0.0000

% Slope | Diffzet | Oifzet | Dependent |
31250 0.0000 -16.0000

Switch to the Right tab and turn off the Dependent option, which is outlined in the following
dialog.
Let I Right
Profile: [EIGHORMFR =]
Tie:  Offzet "I Offzet: | 0.0000

% Slope Offzet Offzet D ependent

Change the Input File to: T -
shape_bh.inp, as shown to the etz input Fiie] [EIEREREND, Q
right.

Generate Superelevation Transzition: |

Click on Generate Superelevation Transitions to create the input file.
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Exercise 14-1 Superelevation

GEOPAK Road for Bridge

13. Edit the filler lines for both auto shape sets so there is a constant cross slope of —3.125% for
the full station range and make sure the second set to an independent shape, as depicted
below. Note: Because the profile grade line is at the center of the roadway, both shapes can
get their elevations from the profile (the dependent condition). Changing one of the shapes
to independent, however, enables the user distinguish between the two shapes.

After editing the input file, save the changes by clicking on the floppy disk icon. d

Create the shapes by clicking on the Create Superelevation Shapes icon. gﬂ

E Text Editor: shape_bh.inp - | I:Ilﬂ

File Edit Criteria

Ded § 2B -~ g9

Created input file "shaps_bh. inp". :J
Created activity log file "shaps_bh. log®.
Created on Thu, May 19, 2005 at 12:23.
M=ing Preference File "i_undivided"
T=zing e Selection of "85 max".

M=zing Length Selection of "all cases"

M=ing De=ign Spesed of 30.000000.
.

auto shape
job number = 100

auto shape =et

zhape cluster basesline = BIGHOEH
zhape cluster profile = BIGHOEWFR
shape cluster tie = 0.0000
dependent shape
chain » off=set

BIGHOEN —1e . 0000

EIGHOEN 0.o0oon
filler line station ~ =lope

a+00 . 000000 —-3.12E0
12+00. 000000 —-3.12E0
auto shaps =et —

zhape cluster bassline = BIGHOEH
shape cluster profile = BIGHOENHFE
zhape cluster tie = 0.0000
independent shape
chain ~» off=et

EIGHOEN 0.o0oon

BIGHOENH 16 . 0000
filler line =station ~ =lope

a+00 . 000000 —3.12E0
12+00 . 000000 —-3.12E0 _J
|Line: 14 |Cal: 1

Exit the text editor.

Exit the superelevation run and save the changes to it and the MicroStation file.
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GEOPAK Road for Bridge

Exercise 14-1 Superelevation

14. The fill slopes will also be shaped to determine the bridge length. Since these shapes need to

be associated with a profile, a location for the profile needs to be determined. The toe of the
slope is the most logical location. From the cross section below, it can be determined that the
toe of the slope is 0.15’ above the roadway profile with a constant offset of 24’ left and right.

%i7 S 38 28 85 Si 5 g
A ERZe $a 2R
3,00 % 7" 3,125 % 30125 % T, 300 %
Go into Coordinate Geometry. Select _ (O] x|
Element > Profile > Offset. This n n
will bring up the dialog box shown Source Profile: IIGHEIFINF'FI j Target Profile: IBH-TDESIp
to the right. Beqgin Station | End Station | Vertical Dffset |
|
Enter the following information as %
shown in the top figure to the right:
Source Profile:  BIGHORNPR
Target Profile: ~ BH-ToeSIp
Begin Station: 14+93.64 Beqgin Station: | 1+32.64 End Statior: I 20+E0.EE
End Station: 20+60.66 Vertical Offset: [015
Vertical Offset:  0.15 Create Frofile |
Once this information is entered,
click on the Add icon &, which is o [=ES
th_e top 1con on _the ':Ight side of th_e Source Profile: Imj T arget Profile: Im
dialog box. This will add the station
range and the offset to the list box as Begin Station | End Station | Vertical Dffset |
depicted in the bottom figure to the 1+3364 20+60.66 0.15 =
right. To delete an item from the list X
box, highlight the line and click on
the Delete icon <, which is the
middle icon on the right side of the
dlalog_' If (_:hange§ need to _be made Begin Station: | 1+33.64 End Station: IW
to an item in the list box, highlight i ffes] BTt | TRIE
that line, edit information in the o
fields at the bottom of the dialog Create Profile
and click on the Edit icon =,

When the list box is complete, click on the Create Profile button. This stores the target

profile, as indicated by the following message in the MicroStation Status Bar in the lower left
hand corner of the MicroStation window: “Profile BH_ToeSIp saved. Store Profile
commands saved in BH_ToeSIp100.icu.” This file is stored in the working directory and may
be viewed using UltraEdit or any other text editor.

7/14/05
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Exercise 14-1 Superelevation GEOPAK Road for Bridge

15. Click on the Select button in Project Manager. Copy the BigHorn working alignment to
BH-Slope and enter the new working alignment.

Click on the Define button and adjust the following definitions:
In the Shapes section, change the Colors to 3.
Under Profile View, change the Proposed Profile to BH-TOESLP. Click OK.

To facilitate the creation of the shapes using Shape Maker, set Scratch-1 as the active level,
use Level Display to turn off levels GEOPAK-Pattern line 1 and GEOPAK-Shapes 1,
and turn off the display for any referenced files. All that should be visible after doing this
are the shapes for Big Horn Dr.

Choose Plan View Design from Project Manager. This will bring up & A
the toolbox shown to the right. Select Draw Transition, which is the &{ _/SI%

third tool in the toolbox.
5 - o e
Use Draw Transition to draw the following lines Job [l Q

to serve as longitudinal lines for shapes:
g P Chain: [BIGHORN =] [

Beginning Beginning Ending  Ending Begin Statian: | 7+30.00 |
Station Offset Station  Offset Begin Offzet: | 24.000000 1
7+90 24 12+10 24 End Station: [12+10.00 =

7+90 -24 12+10 -24 End Offset: [24.000000 Ly

7+90 -70 12410  -70 e
7+90 70 12410 70 =

Close the Draw Transition and the Plan View Design dialog boxes after the four lines are
drawn.

16. Click OI’]_ Supe.relevatlon Eﬁuperelevatinn Shape Maker - |I:I|£|
Shapes in Project Manager.
Job Mumber: I'IEIEI aQ Tolerance: IEI.'IEIEIEIEIEI
Fill in the dialog so it is like CSliEss Pemmsiee
the one to the right. Once this is Bazeline: IBIGHEIFIN ~] Class: _Dependent "I

(t:)ompletgrdﬁ'cllc_lilodn the Cffﬁatel_ Profile: [BH-TOESLP ] Transition ID: [0
utton. This will draw a filler fine | . ~ | [2.00000 Symbology: [

at station 8+00.

| dentify Shape | Slope Labs T —
Change the Station to 12+00 and PR
click the Create button a second [ Filler Lines _ s (R
time to draw the other filler line at | Msthod By Station v | [5+00 . W
Station 12+00. ™ Tiansiion  Slope: [50 _Create |

Click on the Draw button and data = aAytamatic v| Radius: [000000 Diraw |

point inside the closed in area on
the right side of Big Horn Drive.
Note: On the screen it is actually to the left of the existing shapes.
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GEOPAK Road for Bridge Exercise 14-1 Superelevation

17. Repeat the process on the left side o ] 5
of Big Horn, which is to the right Job Number [T00 Q Tolerance: [0.100000

of the existing shapes on the screen

— Shape Parameters

Change the Tie to —24.00, set the Baseline: [EIGHORN =] Class: Dependent |
Station to 8+00 and click on the Profile: [BHTOESLP ] TransiioniD: [0

Create button to draw the first Tie > | [ 240000 Symbelogy: | E—
filler line.
|dentify Shape | Slope Label m

Change the Station to 12+00 as
shown to the right and click on the = [ Filler Lines

Create button to draw the second Method: _By Station ¥ | [12+00 _|
filler line. [T Transition Slope: | 50 I Delete |
Click on the Draw button and data

point inside the closed in area on  LAutomatic | Radus: [.000008 _ Dran |

the left side of Big Horn Drive.
Note: On the screen it is actually to the right of the existing shapes. Exit Shape Maker.

Refresh the view. Turn on GEOPAK-Shapes 1 and save the changes to the DGN file.

18. A profile for Route 50 is needed to define the maximum height of the fill slopes. This profile
is based upon the minimum clearance of 1’ from the top of the end bent beam to the top of
the fill slope (LRFD 3.77.3.3-1, Effective Jan. 2005). Since Big Horn Dr is 39" wide, Type
30 P/S Concrete Double Tee Girders will be used (based on BM 3.56.1.6-1, Effective Nov.
2000, as shown on the following page). From the figure below (LRFD 3.56.2.1-1, Effective
Jan. 2005), the web depth is 30”. Allowing %" for the bearing pads, %" for camber, and 8
¥” for the deck, gives a total depth of 39” (30 + ¥4 + ¥4 + 8 12) = 3.25°. Adding the 1’
clearance results in the maximum height of the fill slope at 4.25” below the top of the deck.

i

Fa i

- ,
! ".1
(3 i
Y i)
. ¥
“...____._,.-"
DETAIL “A"
Detai | “a"
BE-0" {Mox.) petail “a®
g3 =20t %
I [ Max. ) ™
r } =
- T ™ T Tl
WL — = “’“i wxhl_‘.
T Girdar S+am ,'?"i” }m T:u =f:::
40" Ll ==
Tk
I

G| o

— | ] m
Tar ITvpe 16 HER
T { Ty 223 I e
[ [ Type 301

SECTIDM THRU PS5 CDMC. DBL. TEE GIRDER

Using Offset Profile, create profile 50-PR-SLP 4.25” below Route50PR.
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Exercise 14-1 Superelevation GEOPAK Road for Bridge

Bridde Marwal
P/5 Conorete Double-Tee Girders — Sec. 3.56 Page: 1.6-1
IAS10” ROADWAY SUpersructure
GIRDER SPAN LENGTH {HS20 & HS520 MILITARY LOADING)
E Allowabla Span Length For
E‘g P/5 Concrate Dok le—Tea Glrdaer 5S5pans
S
5o Type 30 Type 22 Typa 16
HE'JLH‘ Span Girdar Span Girdar Span Girdar
Langth 5eq. Ho. Length S58q. No. Largth 5eq. Ho.
207
ay’! 20
— +P21r3'L_.J 130
v 2
ru u
P oo 320 i 230
T 247
26 thry 140
27’ 28"
il
29’ 29’ 151
30’
31!’ EE: r
-HI;EL’J 330 +ﬁ° 240
g I
32, :MlJIJ
33
347
35r 357
3B tThry £a1
37’ 35° 37
38’ 5" 340
397 3z’ & 39’ 262
a0 < Big Horn Dr.
4z7 417
. thry 351
43 a4 Mote:
447 The max!mim spon |lengtha shown for P45 Double—
- Tas Glrdars a-a bagad on g minimum of 2-spans
45 , , {continuous! belng uaed. |F one of these F/5
: 45 & 46 d&2 Doubla—Tase Girders Is usad os oma s1Mple spon.
L +hen the apan langtha should be reduaed from
: the maxtum al lowab e spon ahown, and tha
a7 4717 girdar dealgn should ba aheckaed.
487 +:1E|,| T2
497
ED; Enf
51° thry 383
52]’ 52
Revised: Nov. 2000 E5600
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GEOPAK Road for Bridge Exercise 14-1 Superelevation

19. The profile 50-PR-SLP will be used for shapes that represent the maximum height surface
for the bridge fill slope. These will be added to pattern_shape_j5p0100.dgn by editing and
running an existing INP file.

x|| Open shape_50.inp in
UltraEdit. Highlight the shape

il cluster profile ROUTES0PR.

[
Replace With: [50-PR-5LP . Go to the UltraEdit pull down
menu Search > Replace, to

Find 'hat: |F|I:|LITE5EIF"F|

5ee Help for Meaning of Replace Where: . .
Special Characters. : A | bring up the dialog to the left.

¥ Curment File Carcel

ance ]

[ Match Case € Selected Tex Enter 50-PR-SLP in the
[ Match whole Word Only | -~ p) e Files Replace With: field as shown.
™ Fiegular Expressions _ " Click on the Replace All button
v Replace All iz From Top of File nelp | to Change the name of the
|4 items replaced Close after replace profile in the file.

Go to the 2™ and 4™ auto shape sets and change the offset range to the values shown below
(the value to be changed is shown in bold):

Changes to 2™ auto shape set Change to 4™ auto shape set
chain / offset chain / offset
ROUTES0 -42.0000 ROUTES0 42 .0000
ROUTES50 -64.0000 ROUTES0 64 .0000

Scroll down to the Plot Parameters section of the input file and change level (Iv) and color
(co) symbology to the values shown below in bold.

Plot Parameters
Dependent Shape
Ivhame = Geopak-Shapes 3

co = 8
Ic =0
wt = 2

Dependent Text
Ivhame = Geopak-Shapes 3
co = 8

Independent Shape
Ivhame = Geopak-Shapes 3

co = 4
Ic =0
wt = 2

Independent Text
Ivhame = Geopak-Shapes 3
co = 4

Save the file as shape_50_slp.inp. This input file will be run later.
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GEOPAK Road for Bridge Exercise 14-2 Superelevation Tools

Exercise 14-2

This is a group exercise to demonstrate the use of the GEOPAK superelevation tools to help
determine end locations. Specifically, the tools will be used to find elevations from two shapes
to locate where they intersect.

This exercise is based on the following design information: End of wing to end of wing length is
controlled by the intersection of the spill slopes with the outside edges of the bridge deck. End
bent locations are controlled by the requirement to maintain a minimum clearance of 1’ from the
top of the end bent beam to the top of the spill slope. This clearance needs to be checked at the
outside face of the exterior girders unless the crest of a vertical curve for the lower roadway is
located directly beneath the bridge. The location of the checks for this exercise was obtained
from the cross section of the slab from Bridge Manual page 3.56.2.5-1 shown on the following

page.

1. Open the MicroStation file
t:\br-proj\a_geopak\d5\j5p0100\data\pattern_shape_j5p0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\j5p0100\project\j5p0100.prj as user userc and
enter Road.

~lcix

Projectks  Direckory  Admin
T:Mbr-projd_Geopak \DELEp01 004project’

Fiter: Ix'p” Tupe ﬂlﬂl Project Users: j5p0100.prj

Frojects: Directories: j Users

L] : ;
[projdbsz] F'|E|:t L sz IJzer Info
[4:] Fuall M arme:
[E:] Clazz Lzer
[0:]
[E:] ;l 0P Code:

cl

Job Mumber: 100 IIrit Syztem: English

Description: Dezcrption:

Sample Clazz Project Idzer |d Far Clagzroam

oK | Eancell 0k | Qar‘n::ell

3. Select the Route50 working alignment.

5/16/05 Missouri Department of Transportation 14-2-1




Exercise 14-2 Superelevation Tools GEOPAK Road for Bridge

Bridge Manual

P/5 Conorete Double-Tea Glrders — Sec. 1.56

38-10" ROADWAY {H520 & HS5 MILITARY)

SLAB REINFORCEMENT

: 2.5

Rel

TPLBUED GG B JuBUMY B | j0Reu oy BjuBy tju] D FuDq 2% iejay
‘ESEUND UL D8 IDCL4ed0ey)l + L 271-2

IN38 “INI ¥W3W MOILJ3S J47%H

wF b3 of bi=9

S35

R Yl "G40 6L 40 B40d L5 - G — 4l

|5 — G HEBABE] pEODdE BEEG IS — 9

«S25}

ES&00

2000

Revisad: Mov.

5/16/05

Missouri Department of Transportation

14-2-2



GEOPAK Road for Bridge Exercise 14-2 Superelevation Tools

4.

Determine Critical Offsets: Away from the bridge, the roadbed width is 40* (6 left
shoulder, + two 12’ lanes + 10’ right shoulder). Centering the structure on the roadbed
places the centerline of structure two feet to the right of the centerline of the two driving
lanes, which is 42’ to the right of the highway’s horizontal alignment. Consequently the
centerline of structure is 44’ (42’ + 2’) to the right of the alignment. Offsets for the bridge
gutterlines are 24’-7” (44’ - 19°-5”) and 63’-5” (44’ + 19’-5”). Adding the 16” barrier, the
offsets for the bridge deck edges are 23.25° & 64.75’. These are the offset values that will
be use to locate the intersect point of the spill slope with the bridge deck.

The figure from the Bridge Manual on the previous page show the horizontal width of the
flanges on the interior double-tees as 6°-11 ¥”. Because the bridge is curved, this value will
be increased to 6°-11 3/8” to reduce the maximum exterior overhang on the outside edge of
the curve.

Also, because the deck is curved to the left, its edge will come in towards the girders at
center span by about 1 %2” on the left side and move away from the girder on the right side by
about the same amount. To account for that, the deck will be shifted to the right by 1 %".
The following figure from BM page 3.56.1.6-10 shows that for a 38’-10” roadway and Type
30 girder, the normal overhang from the centerline of the exterior girder is 13”. This will be
increased to 14 %" (13” + 1 %2”) on the left and reduced to 11 %2” (13” - 1 %2”) on the right
side at the end of each span. With the 3” full depth cast in place slab overhang on the outside
of the girder flange and with the 6” wide web, the exterior faces of the girders at the end bent
will also be about 14 ¥, from the edge of the slab on the left and 11 %" from the edge of the
slab on the right side of the deck at the end bents.

r!:_r — = ] K |
i }f‘ I
i L
!
|

3% Flllet_or %

2 Rod. §Typ. — A

" I " : 2
PRELA 40" _ e 178 ]
- e-10§ -
Ext. GIrdar
1Ti" !l 45" E_L 1747 o
B-114"
e
Int. Glrdar
A& =E&9.T7 8q. 1n. A& = EkRO.E =&q. In.
Yb = 20.62 1n- | Yb = 20.80 In.,
I =68:423 In- 1 = BT«844InN.
EXTERIDR GIRDER INTERIDOR QILRDER

Because the four interior girders have been widened by 1/8”, the overhangs will be reduced
by ¥4 (2 girders per half section x 1/8”). Consequently, the horizontal offsets from the
alignment for the exterior girder faces are 23.25” + 14 %, (1.1875’) = 24.4375’ on the left
side and 64.75” — 11 ¥ (0.9375) = 63.8125’ on the right side. These will be plotted to
locate the top of the spill slopes at the ends of the bridge.
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Exercise 14-2 Superelevation Tools GEOPAK Road for Bridge

5. The location of the critical offsets are shown on the follow cross section of the bridge away
from a bent. Because the slope of the roadway under the bridge is less than that of the
bridges super elevation, exterior face of the right most girder will control the location of the
end bents.

Left Edge of Right Edge of

Bridge Deck Bridge Deck
23.25’ 64.75’

Profile Grade
Line 30.00°

Exterior Face of

i
( Centerline —!

e erior F . <4— Centerline Right Most Girder
Xterior Face o East Bound of Structure 63.8125’
Left Most Girder Lane 42.00° 44.00°

244375

The first set is to determine the change in elevation along the bridge deck from the profile
grade line to the critical offset. This change in elevation is based on the 5% superelevation
on the bridge plus the offset distance from the profile grade line to the critical point. Based
on the above figure this change in elevation is:

0.05 * (63.8125” - 30°) = 0.05 * (33.8125) = 1.690625.

The 4.25’ distance from the top of deck to the top of the fill slope must be subtracted from
this value. Thus the total vertical offset from the Route 50 proposed profile to profile for the
top of the fill slope at the exterior face of the right most girder is:

1.690625 — 4.25 = -2.559375.

Based on this information, create the needed profile. To do this, go into Coordinate
Geometry for Job 100 with Operator Code cu. Use the Element > Profile > Offset tool with

the following settings: %3 Offset Profile - ol x|
. 5 Profile: [OUTESOPR  =| Target Profile: [EE-RT-5LP
Source Profile = Route50PR pHiee Tt [ v et
Begin Station | End Station | Wertical Offzet I
Target Profile = EB-RT-SLP 445+30.94 494+92.90 2553375 a
. : X
Begin Station = Route50PR
beginning
station
End Station = Route50PR Begin Station: | 445+30.94 End Station: | 434+32 90
ending station Wertical Offzet: | -2.559375

Lreate Prohle

Vertical Offset = -2.559375
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GEOPAK Road for Bridge Exercise 14-2 Superelevation Tools

6.

wr  Several tools from the Superelevation Shape Manager will be usedto 5]
= obtain elevation information from the shapes. The icon for the manager a

(shown above) is the forth icon from the right in the Cross Sections toolbox, % )ﬁ:
which is located in the lower left hand corner of the Road Tools as shown in the % iy

figure to the right. The expanded Cross Sections toolbox is shown below. 4+
L=
Qla

N
T

| L) L DR

B

Bring up the Superelevation Shape Manager Tools shown below.

g
AN A EhK >

The tools in this pallet are:

Automated Superelevation, Autoshape Builder, e Shape Maker,
4@ Shape Analyst, > Shape Profiler, @ Shape Editor,
Q Shape Selector, and g Shape Properties. > Shape to DTM

Open the Autoshape Builder, shown below. Click on the Magnify Glass icon and select
shape 50 slp.inp. Press the Draw Superelevation Shapes button to run the input file.

7 Superelevation Autoshape o ]
Aitoshape input Fi: [ aRE:  Q

[T Display Only
Superelevation Shape Level Symbology
[ Dwenide Input File Lewvel Symbology

[Nependent Shape; =
|ndependent 5hape; =

Draw Superelevation Shapes |

Turn off level GEOPAK-Shapes 1.

5/16/05 Missouri Department of Transportation 14-2-5




Exercise 14-2 Superelevation Tools GEOPAK Road for Bridge

7. Inorder to find the needed elevations, -|Of x|
plot the outside face of the right exterior g edic  Settings  Favarites  Help
girder. Elevations from the shapes will i —
be obtained at set intervals along this g id ‘ L g =h
line.
¢ &3 | hgpl_stdvdbc_managertmodot_englizh.ddb |5
. . [ Design Standards
To do this, open Design and £ Cross Sections
Computation Manager. £ Drainage
£ Erwiranmental
Expand the Design Standards folder. g EEFE'“
£ Foadside
Open Safety and Structures subfolder £3 Roadway
as well. [ Safety and Structures
&shutrment E st
. . . B arrier E xist.
Select Bridge from the list ofitems |
in that folder, as shown in the figure to Bridge Exist,
the right. Guardrail Line Exist.
Guardrail Line Hew
. . . . Guardrall “Widen - Guardrall ‘Widening Breakline
Since a Design Standard is l:_)elng plotted, Pedestian Dverpass
make sure Place Influence is checked MNew Retaining wal |
in the Operations box as shown in the Exist Fietaining 'w/al
following figure. Sound Wl
Sound Wall Exist.
£ Utilities -
JTaTk =
W Place Influence,
[ Adhoc Attributes bl atizk Ptk Trewt
[~ Mew Element Only Diraw Cogo Elernent
8. Use the Draw Transition tool (the third icon in the Plan View Design tool box) to draw the

following line relative to the Route 50 chain: _ (o
Beginning Ending Job: [100 Q
Station  Offset Station  Offset Chain: [ROUTESD | [¥
464+00 63.8125 468+00 63.8125 Begin Station: [ 464+00.00 o

Begin Offset: | 62.812500
End Station: | 463+00.00
End Offset: | £3.812500

The values for drawing the line are shown in the
figure to the right.

—
—
Hin
—

After drawing the drawing the line, close the
D & C Manager and Draw Transition dialogs.

Save the changes to the MicroStation Drawing.
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GEOPAK Road for Bridge Exercise 14-2 Superelevation Tools

9. Open the Shape Profiler tool. This will bring =101 =
up the top dialog to the right. User
. . Job: I'IEIEI [ Display Only
Go to User > Preferences in Shape Profiler : =
; . . [araphic Grade "l
to customize the profilers output as shown in _ _
the bottom figure on the right. Double click Chain: [ROUTESD =] _Identy Shape |
on the Elevation Symbology preview. This From Station : | 485+50.00 o
brings up the GEOPAK Set Feature dialog To Station : | 467+05.00 “n
shOV\_/n_ bel_ow. Set the Symbology, Text,_and Even v W@
Justification to those options shown. Click Elevat _
. evation dlong.  Element vI
OK to accept the Set Feature settings. _ _ _
[T Continuous Extrapolation [~ Complex Chain
— Syrmbalogy
Level: |Scratch-2 =l
Color I. 5 = _ PEfernces
. . - [OEE 2l0pe
weight | O Label
— Text Preferences St Justification Zera Line Label: |
Th |1 000 d- Line Style: | ——
[Toon
Ft: |E" 3MoDOT Eng. | T Amrow
Decimal | Sy [ —
Anow Size: | 32.000000
Cancel |
¥ Elevation
Symbology: [T
Click OK in the User Preferences Dialog. Angle: [50.000000 Absolute ¥ |
In _Shape Profiler, click on !d_entify Shape and data = g Cogo Pairt
point on the shape for the driving lane of eastbound Eeginning Paint Mame: |
Route 50 where it crosses Bighorn Dr. This will fill | = .0 erent Point Mame
in the Chain and Station fields for the shape. Change Feature: |
the From Station to 465+50.00 and the To Station -
to 467+05.00. Click on the Identify Element button, | Deseiption: |
data point on the line defining the outside edge of
the right exterior girder, and data point to accept.
The end result is depicted in the figure below, which
gives the elevations along the girder edge one foot below the top of the end bent beam.
% % § 3 2 o L]
- & £ z b g 3 5 5
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Exercise 14-2 Superelevation Tools GEOPAK Road for Bridge

10. To determine the elevations on the fill slopes, use Level Manager to turn off levels
GEOPAK-Shapes 3 so only the shapes for Big Horn Dr. are visible.

Select the Shape Analyst tool by clicking on the following icon in the Shape Manager Q’k

This will bring up the dialog on the
right. Select the BIGHORN chain.

Go to User > Preferences. Change
the Elevation Symbology settings to
those shown below.

— Syrmbalogy
Color: [ & =l
W'eight: | n |

— Test Preferences

Th |1EIEIEI

1 Qoo
Ft: |EL' 3MaDOT Eng.

Decimal: 4 I
Ok I

Set Justification

Efl12. 3456

=l

Cancel |

Click OK in both Set Feature and
User Preferences.

Set the tentative snap to key point.

_icix
Lser
Job: W (o] [T DisplayOnly [~ Cross Section
~ Eleration Information
el BIGHORN B2 PGL Elevation :
Prafile : PGL Slope
Station : I— Cross Slope
Offzet : IW Langitudinal Slope :
Elevation : Flaw Slope

[T Extrapolate Fised Slope ; I I
By Sta/Offset | or |

Dyrarnic:

|

14O

J TR
LA

Click on the DP button in Shape Analyst. Tentative snap on the text giving the elevation at
Station 465+70 (773.9478) and accept the snap, this will plot the fill slope elevation at that
location. Repeat the process for the next three values plotted by the profiler. The end result
is shown above. Note: To snap to the text more easily turn off the Fill View Attribute.

11.
shown in the following figure.

o
=]
-+
1)
1=
=

Turn on the display for level GEOPAK-Shapes 3.

Move to other end of the bridge and plot the slope elevations at that end of the bridge, as

."-7-'1.45551

14-2-8

Missouri Department of Transportation

5/16/05




GEOPAK Road for Bridge Exercise 14-2 Superelevation Tools

12. Window in on the SW corner between Station 465+70 and 465+80, as was |
done to create the figure on the right. The plotted elevations indicate that E.E_
the projection of the fill slope goes above its maximum allowable height A
under the bridge deck in this station range. While linear interpolation could ges
be used to establish a crossing point, greater accuracy can be accomplished [
by using the shapes. To do this, elevation information will be obtained from %
the shapes at 1’ increments.

SRR 7 (1152

bl

Switch to Shape Profiler and adjust the User >
 Gymbology Preferences Elevation Symbology settings to those

shown to the left. The change in text size is being done

Level: [Scratch-2 ~ SR .
vl [5cratc =l to distinguish the foot from the 10” increment values.
Calor: |. 2 2
‘weight: | 0 = # Sshape Profiler =101 ]
- Text Preferences Liser

Set Justification

Th: [0.750 a Jab: [100 Q [T Dizplay Only
T IEI.?EEI Graphic Grade Vl

Ft: |.F.1= 3MoDOT Eng. vI Chair : |FHIILITE5IZI vI Identify Shape |

Decimal: 4 I Frar Station ; | 465+70.50 i

To Station : | 465+73.50 i
ok I Cancel |
Een "I |1

Elevation dlong:  Element bl I

[T Continuous Extrapolation [~ Complex Chain

Based on the elevations given, the crossing
point is between Route 50 Sta. 465+70 and
465+80; therefore, use Shape Profiler to plot
elevations relative to Route 50 at Sta. 465+71
to 465+78 at 1" increments. Use the following

settings as shown in the top figure to the right: =10 x|
Chain: ROUTE50 sl
From Station: 465+70.50 Job: 100 I Display Only
To Station: 465+78.50 Graphic Grade |
Increment: Even 1l Chain: [ROUTESD =] _ldentify Shape |
] Fram Station : | 466+20.50 L
Do the same thing at the other end of the o tatfnn_ -
bridge between Route 50 Sta. 466+80 and To Station | 466+87.50
466+90. Use the following settings: Even w1
Elevation Along: MI

Chain: ROUTES0 [T Continuous Extrapolation [ Comples Chain
From Station: 466+80.50
To Station: 466+87.50
Increment: Evenl
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Exercise 14-2 Superelevation Tools GEOPAK Road for Bridge

Shapes 3 so only the shapes for Big Horn Dr. are visible.

13. To obtain the elevations on the fill slopes, use Level Manager to turn off level GEOPAK-

Select Shape Analyst by clicking on its icon in the Shape Manager tools Q’k Select the

BIGHORN chain.

Go to User > Preferences and change the Elevation
Symbology settings to those shown to the right. Click
OK in both the Set Feature and User Preferences
dialogs to accept the changes.

Make sure your snap is set to key point. Click on the
DP button in Shape Analyst. Tentative snap on the text
plotted in the previous step. This will plot the fill slope
elevation at that location. Note: It may help to turn of the
Fill View Attribute (MicroStation menu Settings > View
Attributes) to make it easier to snap to the text.

Screen captures from each corner of the bridge are shown
below.

— Symbology
Level |ScratcheG =l
Color: L 5 =l
Wieight: | EI =l

— Text Preferences

Set.Justification
The |EI.?'5EI a 12.345¢
T [0.750 < 2TE
Ft: |EL-'-] AMolOT Eng.

Decimal 4 I

SW Corner of Bridge SE Corner of the Bridge
Compare your elevations to those given below.
Deck Elev.
Location Station Minus 4.25° Slope Elevation
SW Corner 465+76 773.9913 774.3402
SW Corner 465+77 773.9984 773.8438
SE Corner 466+85 774.4242 774.0255
SE Corner 466+86 774.4250 7745334
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GEOPAK Road for Bridge Exercise 14-3 Profile Tools

Exercise 14-3

This group exercise uses the GEOPAK profile tools to plot proposed fill slopes under the bridge
as they pass under the right exterior girder. Data from Exercise 14-2 provides the information
needed to accomplish this task. Once the fill slopes have been plotted, they can be used to
determine the minimum from front face to front face of the end bents. These will be the
horizontal lengths as measured along the alignment for Route 50.

1. Open the MicroStation file t:\br-proj\a_geopak\d5\j5p0100\data\profile_j5p0100.dgn.

Do a MicroStation fit-view. At the top of the drawing are three diagonal lines. Adjust the
MicroStation window so you are zoomed in on the right most diagonal line and the text
above it and to the right. This area will be used to plot the right edge of the bridge.

2. Open the project t:\br-proj\a_geopak\d5\j5p0100\project\j5p0100.prj.

Enter the as user userc.

3. To keep track of the information for the left edge of the bridge, copy the Route50 working
alignment to EB-BR-RT and enter that working alignment.

Make the following changes in the Profile View section of the Working Alignment
Definition:

Proposed Profile: EB-RT- SLP

7' Working Alignment Definition: EB-BR-RT o ]

Plan Vigw Design File: | profile_jSp0100.dgn File |

Pattern . .
; Select
Shapes Eristing Profile: | ROUTESOE |
Froposed Profile: |EB-RT-SLF : :

Location

Crosz Section Wiew Begin Station;  445+30.94

Ewizting Ground
Froposed Finizh Grade
DT

End Station: 431 +06.06

ﬂl Cancel |
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Exercise 14-3 Profile Tools GEOPAK Road for Bridge

Adjust the values in the Location section of the Working Alignment Definition to those
shown in the following figure:

Horizontal Scale: 10
Vertical Scale: 10
DP Station: 465+00
DP Elevation: 700
7 working Alignment Definition: EB-BR-RT =10 x|
Plan Yigw Harizontal Seale: |10
E;“E’” Yertical Scale: |10
apes
Prafile Wiew Station Equation: Mo Gaps I
[ Location DP Station: [ 465+00
Crozs Section View
Existing Ground DP Elevation: | 700
DTrljln:usted Finizh Grade DP . [1700000.000000

DP*: | 1002000000000

Diraw Cell at #.57° | dentify Cel

ﬂl Cancel |

" Prafile Cell

Click on the By DP button and snap to the upper end of the diagonal line and accept. This
will set the DP X and DP Y values to those shown above.

Place the profile cell by clicking on the Draw Cell at X,Y button. The active MicroStation
text setting controls size of the text in the cell.

Save the changes to the working alignment definition by selecting the OK button.

4. @ Open Design and Computation Manager (D&C) from Road Tools using the icon
shown to the left. It will be used to plot the profiles for the left edge of the bridge. The
first one to be plotted is EB-RT-SPL, which defines the maximum height of the fill slope.

Navigate to:
Drafting Standards\Profile\Existing Ground Profiles\1”’=10" Existing Ground Profile.

Click on Draw Plan & Profile in the Operations box shown below.

il

[T Adhoc Attributes f &tk Paint Test
[T Hew Element Only Diraw Plan & Profile
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GEOPAK Road for Bridge Exercise 14-3 Profile Tools

Change the label scale to 10 as depicted %2 Plan & Profile Draw _ (o x|
to the right and click on ROUTES0EX in
the Select Profile list. This will bring up By
the dialog shown below. Profiles | 1"=10" Esisting Ground Profile®
: i b
Eeginning Station  445+30.94 50-PR-SLP I™ WPlLabels _From'/Fl
Ending Station  491+06.05 SDHF'T-E’*“EELP _Circle |
Beginning Elevation  704.33 BIGHORME: ™ Horizontal Asis Labels
Ending Elevation  705.85 BIGHORNFR [ ‘ertical Axis Labels
Maimum Elevation  775.87 EB-RT-5LF [T %L Incremental Elevations
binimum Elevation 703,45 ROUTERDE:
[T W.C. Parameters
ROUTESOPR R
Harizantal Scale [10.00000 I™ GradeLabels _+ and - |
Vertical Scale [10.00000 I Kvalue
Beginning Station [ 465+00 ™ Extemal Length
Ending Station |453+|:||:| [T Station Equation Mo Gaps I
Strip Grade Increment | ™ WPCA/PT Label
[T Stopping Sight Distance
DF Station [465+00.00 & 1
DF Elevation [ 700.000000 e nsia T
opx o — (| | EeasE :
DP Y [1003000.0000
— Prafile Cell
PGL Chain [ROUTESD Select |
Draw Cell &t |
Change the following values:
Ok | Cancel | Begin Station: 465+00
Ending Station:  468+00

Click on the Identify Cell button, data point on profile cell plotted in the previous step, and
data point to accept.

Select OK to plot the profile.
In D&C Manager, double-click on:

Proposed Ground Profiles\10 Scale Proposed Ground Profile 1”=10"" H & 17°=10" V.
This will update GEOPAK Plan & Profile Draw to the defaults for proposed profiles.
Select EB-RT-SLP from the Select Profile list.

The settings should be the same as shown above in the figure on the left except for the name
of the profile at the top of the dialog and the profile information. Select the OK button to
plot the EB-RT-SLP profile as the propose profile.
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Exercise 14-3 Profile Tools

GEOPAK Road for Bridge

5.

In the main D & C dialog, switch to:

Design Standards \ Cross Sections \ Proposed Surfaces \ Ground (Proposed).

Make sure Place Influence is turned checked. This will set the MicroStation symbology to
those for fill slope under the bridge. Keep D & C open.

Go into Vertical Alignment from the Road Project Dialog, which will bring up the Settings
dialog box shown below.

Job Mumber. [100 Q
Operator Code: |n::u
FGL Chain: |FHIILITE5EI vI

]

~ Location and Scalez

Harizontal Scale: IW
Wertical Scale: IW
Reference Station: W
Referance Elewation: IW

»: [0000.000000
DP
v [3000000000
— Profile Cell
Draw Cell at XY | Identify Cell |
Cancel |

Everything should be set from the Working Alignment Definition. If your settings do not
match those shown above, click on the Identify Cell button in the dialog, data point on the
profile cell for the EB-LT profiles. Click the OK button. This will bring up the Profile

Generator dialog box:

=Ioix]
File | Tools  User
Critical Points
Station | it |
Elevation: af ™
Diynarnic |
Go to Tools >> Issue Data Point as shown above.
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6. Use the Issue Data Point to plot the fill slopes. To do this, active the MicroStation Place
Line tool. Enter the following values into the Issue Data Point dialog as shown below:

Station: 465+76 Elevation: 774.3402.
(el x]

Statior: |4EE+?E
E lesation: I??4.34I32EIEI

Click the Issue DP button to begin a fill slope line.

Issue data points for the following values to draw the rest of the line:

Station Elevation
465+77.00 773.8438
465+80.00 772.3540
465+90.00 767.3560
466+00.00 762.4142
466+07.44 758.7149

Do a MicroStation reset to end the line. Draw a second line for the other fill slope using the

following values:

Station Elevation
466+55.20 758.9035
466+60.00 761.3367
466+70.00 766.4102
466+80.00 771.4865
466+85.00 774.0253
466+86.00 774.5334

Close D & C Manager and Profile Generator.

7. The lines plotted in the previous step are shown below. The point of interest is where the
solid fill slope line crosses the line parallel to the proposed alignment.
Beginning of Bridge End of Bridge
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8. Use the Profile Labeler to find the station and elevation where the fill lines and EB-RT- SLP
cross. Profile Labeler is the fifth tool in the Plans Preparation toolbox shown below.

Plans | B
R v s i S

Go to the Styles tab in Profile Labeler. Open the Points folder and double click on the
Sta/Elev .18 style in the Item Selector as shown in the following figure.

EEEDPAK - Profile Labeler - Style: ...'\modot_eng_pr.Isk - - |I:I|£|
Style Files  Options  Scale

Test | Params. | Shape | Leader | Fotate | Styles l gifd—;iftigmﬁf—t——
Item Selectar Style Preview Elev. 776.19
[ Labelz =l B¥
[ Paints it

[ Sta/Elev 10 B

[ StalElev 12 AAELED BR

[ Sta/Elev .15 o RN L e AR ST R == 4#%‘;__"—'-"—; ad Space | Rietum |

taEe'-.-' .l - Clear | Drelirnit |

ta/Ele . -

Flace Label |
Mew Shle I IIpdate Style I

Mew Categary | seale 10,00 A Node and Shape Only ¥ |

Go to the Scale >> Change Scale pull down menu and make sure the Scale Style is set to 10.

Switch to the Text tab and select the Data Point Location button indicated in the dialog box
depicted below. If the Data Point Location icon is not there, click on Profile Settings and
click OK in the dialog box that appears. Snap to the intersection of the fill-slope line with
the plotted profile and accept the snap.

EPruﬁle Labeler - style: ...\modot_eng_pr.Isf - Sta/Eley .18 - - |EI|5|
Skvle Files  Opkions  Scale  Toals
Text I Params. I Shape] Leader] Fh:utate] St_l,llesl éiﬁd—;iﬁtfémﬁf—t———
JebNo: [T00 Q ® Computed Inzerts T User Inserts Elew 776 19
Element: Computed Text
Chair: |FHIILITE5EI | Frofile Station -
' Frofile Parhial Station g
. FT- = pace R eturmn
Frofile: |EB RT-5LP =l Print Elevation | |
: ] Faint Profile Elewation Clear | Drelirnit |
Frofile Grade % @ Faoint
Chain Mame Flace Label |
Frofile Mame LI
|Data Paint Location| Mot Available

Click on the Place Label button and place the label.
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9. Compare your intersection points to the values given below.

Location Station Elevation
Bent 1 465+76.69 774.00
Bent 4 466+85.79 774.42

These station values can be used to determine the minimum distance from front face of end
bent to front face of end bent along the right exterior girder. Remember, however, that the
stationing is measured along the chain, which is at the centerline of median. This needs to be
kept in mind when determining the actual bridge length.

Save changes to the MicroStation drawing.
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Exercise 14-4

With the information from the previous two exercises, it is possible to layout the eastbound
bridge. This group exercise will use COGO to store and plot needed locations.

1. Open the MicroStation file t:\br-proj\a_geopak\d5\j5p0100\data\plan_50_ j5p0100.dgn.
Attach as a reference t:\br-proj\a_geopak \d5\j5p0100\data\plan_bh_j5p0100.dgn.
Window in on the intersection of the two alignments so Route 50 stations 465+00 to 468+00
are visible.

2. Open the project t:\br-proj\a_geopak\d5\j5p0100\project\j5p0100.prj.

Enter the as user userc.

Switch the Working Alignment to Route50.

3. Enter Coordinate Geometry.

Go to Tools > Locate > On Element to bring up the

dialog shown to the right. It is used to store a point on =101

a curve, a spiral, or a chain. Choose the On Chain Locate Point: [EBRTI
option. The Station option will be used to store points ™ Auto Increment
on chain ROUTESO. [ @ Eret vi
Store the points listed in the table below. They are BIGHORN

RakP

based on information obtained in Exercise 14-2 and
locate where the fill slope intersects the profile
EB-RT-SLP, which determines the minimum distance
from the front face one end bent to the front face of the

RaP3

other end bent. The stationing is for Route 50. The Station ¥ | [#576 68
dialog box for storing the first point is shown to the :
I’ightg g P [ Hean |

Location Pt. Name Station Offset ¥ Offzet [53.9125

Bent 1 Front Face EBRT1 465+76.69 63.8125
Bent 4 Front Face EBRT4 466+85.79 63.8125

5/19/05 Missouri Department of Transportation 14-4-1




Exercise 14-4 Bridge Layout GEOPAK Road for Bridge

4. The location of the bents is based on layout lengths along the centerline of the eastbound
lane. Storing a chain at this location will ease the calculation of lengths along this line.
Since this line is located 42’ to the right of chain ROUTESO, the store chain from offset
chain command will be used. The dialog for this command is located in the COGO menu
Element > Chain > Store > Offset Chain and is depicted below.

& Store Offset Chain o ]
Chain Mame: [EBL
Offset: | 42
Beginning Point M ame: | EBCL1
Beginning Curve M ame: | EBL1
Reference Chain
Chain Name: [ROUTESD  «| [
v Begin Statior: | 465+00.00 ik
End Station: | 467+00.00 i
Fill out the top of the dialog box as shown, select ROUTESO0 as the Reference Chain, and
press Store Chain.
5. The skew of the bents is based on a radial line to Route 50 running through the intersection

of the Route50 and BigHorn alignments so that the bents are roughly parallel to Big Horn Dr.
Determine the angle between this radial line and Big Horn Dr. where it crosses Route 50
chain by using the angle command: pat

ANGLE pa pb pi-pk,

where the point numbers are used as defined in the figure gngie
and referenced to the job as follows: angle
angle
pa = PT BIGHORN-1
pb = 10 (Point at alignment intersection)
pi = CC ROUTES50-1 ph 4

Key in the COGO command: ANGLE PT BIGHORN-1 10 CC ROUTE50-1

The returned value is rounded to a right advance skew of 10° 49°.
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6. Store two points (SK1 and SK2) to define the direction of the bents from left to right.

Locate point SK2 at the intersection of the BIGHORN and EBL chains (Tools >
Intersect).

Locate point SK1 200’ from SK2 on a direction 10° 49’ to the left of a line from SK2 to
the center of curve Route50-1 (Tools > Locate > Traverse). The dialog box is shown
below:

#£ Locate Traverse =10 x|
Lozate Foint |5K1 [ Elevation On
[T Side Shot Mode
— Station Poink
Marme : | Sk.2 Equatel
Elewation : | [ JUR 60 ] Station Height:: | [ JUR 60 ]

— Diirection —
{PaTaFb E|5K2 | OUTESD-1 - | 104300

[ Offzet Distance : | (R,

— CC ROUTES0-1

— Digtance

Digtance I | 200
Zenith dngle I S0 000, Fiod Height ; I [ ] u]un]

The circled field in the dialog to show all of the text for the field. Use the value in the text
box to the right of the dialog for that filed. After filling in the information click on Locate to
store the point.

7. Determine the minimum distance between centerlines of bearing at the end bents and point
SK2 as measured along the centerline of the eastbound lane.

To locate the points, use the intersect tool (Tools > Intersect) to project points EBRT1 and
EBRT4 onto chain EBL using the direction from SK2 to SK1 with an offset of 15” (1.25”),
which is one half of the with of the end bent beams. Call the new points BT1 and BT4. The
COGO Key-in commands are:
LOCATE BT1 INTERSECT LINE EBRT1 SK2 TO SK1 OFF -1.2500 CHA EBL
LOCATE BT4 INTERSECT LINE EBRT4 SK2 TO SK1 OFF 1.2500 CHA EBL

The dialogs for storing these points are shown on the following page.
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GEOPAK Road for Bridge

7. (Continued)

Elntersect Tool = 0] x|
Locate Point [BT1
™ auta Increment By [
— Interzect Element
Pairt |EEF|T'I Line I
— Direchion
PaToPb | [SEZ [5K 1
— Offzet
¥ Distance I -1, 2500000
— %fith Elerment
[EEL | Chain |
Offzet
’7 [T Distance I L
— Dhirection Qualifier
Mear Paint I Paint I
£ Intersect Tool o ]

Locate Point [BT4
™ Auta Increment By 7

— Interzect Element

Paint | EBRT4 Line I
— Diirection
PaToPb | [5KZ [5K1 1
— Offzet
¥ Distance I 1. 26000000
— “fith Elerment
[EEL | Chain |

Offzet
’V [ Distancel (AR

— Direction Qualifier

Mear Point I Paint I
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7. (Continued)
To measure the distance along the EBL chain for the points BT1, SK2, and BT4, us the
inverse command (Tools > Inverse), as shown in the following dialog. Be sure to toggle on
Distance Along Chain and enter chain EBL.

=10 x|

Paint List: |BT1 Sk2ET4

¥ Compute Distance along Chain: | EBL Select |

The COGO output is:

Point X Y Station/Region Offset Distance
BT1 1,700,122.1665 999,252.1784 465+71.97 1  0.0000

57.2216
SK2 1,700,179.1964 999,247 .5093 466+29.19 1  0.0000

56.8846

BT4 1,700,235.9706 999,243.9813 466+89.07 1  0.0000

Consequently, the distance as measure along the centerline of the east bound lane between
the centerline of Bent 1 and SK2 must be at least 57.23’, 56.89” between SK2 and the
centerline of the last bent, and 114.1” for the whole bridge.

8. Calculate the overall Design Layout Length for the bridge.

Based on BM 3.55.3.1-3 (shown below), overall layout length for the bridge is:
¥ (CL Bent to CL Bent) + 2 * (Bg + 3 %27).

Beam length = Beam length =
layout length — 7" % % layout length = 7" % %
7Y (Min.) (Typ.)
Dim “Be” * Dim. “Bi" 33" (Min.) (Typ.)

J 2} (5" Min.) (Typ.) % @ Int. Bents
Fill Face of | .i| I
End Bent — - 4 | |

b.

L .

.l‘__Q_ Beoring ¢ BGOFTHQ _T-I - ¢ Begring -

21 5
(CDS skew £ )***E_J le—0¢ Bent ¢ Bent —=

Layout length - "Be” - 35" % % Layout length % %

Integral End Bents

For this bridge Be =5 %” and Bg + 3%” =97 = 0.75’. Thus, the minimum layout length:

for the whole bridge = 114.1° + 2 (0.75° = 114.1° + 1.5 = 115.6” Use 116’
from Bent 1 to SK2 = 57.23’ + (5 % + 3 ¥%)” = 57.23’ + (0.75’) = 57.98’ Use 58.0
from SK2 to Bent 4 = 56.89° + (9)” = 56.89” + 0.75’ = 57.64’ Use 58.0
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GEOPAK Road for Bridge

9.

Determine the layout length for each span.

According LRFD 2.4.1.2-1, the minimum clearance between the front of the curb (offset of
18.5) and Bents 2 and 3 needs to be 2.0°. Assuming a maximum bent width of 3.5’, the
offset for the centerlines of Bents 2 and 3 from the BigHorn chain needs to be at least 18.5* +
2.0’ +3.5°/2 = 22.25’. Use the intersect tool to store point BT2 at the intersection of chain
EBL & chain BigHorn offset 22.25’ to the right and store point BT3 at the intersection
of chain EBL & chain BigHorn offset 22.25” to the left. The dialog settings for storing the
two points are shown below.

(514 i
Locate Point IET2 Locate Point IET3
¥ Auta Increment By I'I ¥ Auta Increment By I'I
— Interzect Element — Interzect Element
[EEL | Chain | [EEL | Chain |
Offzet Offzet
’V I Distance I 1. 2500060 ’V I Distance I 1. 2500060
— %fith Elerment — %fith Elerment
[BIGHORN =] Chain | [BIGHORN =] Chain |
Offzet Offzet
’7 ¥ Distance | 2225000000 ’7 ¥ Distance |-22.25EIEIEIEIEID
— Dhrection Gualifier — Dhrection Gualifier
MHear Point I Puaint I MHear Point I Puaint I

Use the Inverse command to find the distance along chain EBL for points BT2, SK2,
and BT3. The results are:

Point X Y Station/Region Offset Distance
BT2 1,700,156.6040 999,249.2238 466+06.53 1 0.0000

22.6575
SK2 1,700,179.1964 999,247 .5093 466+29.19 1 0.0000

22.6243
BT3 1,700,201.7685 999,245.9731 466+51.81 1  0.0000

Rounding these values up to the nearest 0.5’, use the following layout lengths: Span 1-2 =
35.0” (58.0 — 23.0"), Span 2-3 = 46.0" (23.0’ + 23.0°), and Span 3-4 = 35.0" (58.0° - 23.0°).
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10. Determine the bridge’s tie station, which will be at Bent 2. N =l
Locate Point: |ET2

[ Awto Increment

Use Tools > Locate > Point on Curve to relocate point
BT?2 at the centerline of Bent 2 where it crosses chain

EBL using one half of the length of span 2-3 from SK2. Paint On Curve: [SK2
The dialog is shown to the right. Center Point: | CC EBLT

+ "l Length ""23—
Use the Inverse tool to find the station and offset of e

point BT2 relative to chain Route50. Since the inverse
tool requires more than one point, some dummy points are
included in the following dialog:

Bimverse _ii x| Base on the COGO

Faint Lizst: | BT25K2BT3 OIE]JtpUt Il;]flormatlgn
shown pelow an

¥ Compute Distance along Chain: IHDUTEED Select | rounding to the

Iwerse nearest tenth, the tie

station is 466+04.6.

Point X Y Station/Region Offset Distance

BT2 1,700,156.2625  999,249.2511 466+04.65 1  42.0000

Use Tools > Location > On Element to restore point BT2 at chain Route50 station
466+04.6 and a 42’ offset. The dialog with the proper settings is:

e

Locate Point: [ET2

[T Auto Increment

"~ _OnChain ¥ |
EIGHORM
EEL

Rh P
RéMP3

Station vI |4EEE+EI4.E
T Hear I

¥ Oifset: |42
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11. The intersection of the centerlines of the other bents with the centerline of the EBL can be

located based on point BT2 and the span layout lengths.

Use Tools > Locate > Point on Curve to relocate points, =10l x|
BT1, BT3, and BT4 where the centerline for each bent  Locate Paint: [BT1

crosses curve EBL1. The distances along the curve are ™ Auto Increment

given in the following table. The dialog for storing point Paint On Curve: [E72

BT1 is shown to the right. Conter Paint: [ECEEDS

Point Dist. along EBL1 fromtie  Direction + | Length v |[34.25
BT1 35 -0.75"=34.25" + (clockwise) [T Offset |
BT3 46.0° - (counterclockwise)

BT4 46’ +35-0.75 =80.25" - (counterclockwise)

12. Check the location of Bents 1 and 4. To do this, store two points where the front face of

_{c1| x|| each end bent crosses the outside
_ face of the right exterior girders
Lacate Point | FALEET1 (Route 50 offset 63.8125’, as
I Auto Increment By [ determined in exercise 14-2) and
~ Irtersect Element compare the points to EBRT1
Port [ETT Line | and EBRTA4. Call the new points
~ Direction FACEBT1 and FACEBTA4.
PaToPb | [5K3 [5K2 ]
Use Tools > Intersect to store
[ Ciset the two points. The dialog for
I Distance | -1.25000000 : ' :
e storing FACEBT1 is shown to
~ with Elemert the left. (Note: The 1.25’ offset
. accounts for % of the beam
[ROUTESD = Ch
= Cran | width.)
Offect Use Tools > Inverse to measure
by =] - .
. the distance along chain Route50
D [ 381250000 9 )
{ g for the following list of points:
~ Direction GQualifier FACEBT1 EBRT1 E_BRT4
MNearPoit | Pant] FACEBTA4. If the station values
relative to Route 50 are all
increasing, the location of the
end bents is okay.

Rirverse i

Pairt List: | FACEET1 EBRT1 EERT4 FACEET4

¥ Compute Distance along Chain: IHDUTEEEI Select |
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Chapter 15 Proposed Cross Sections & TSG

15.1 Objectives

e Use Project Manager to create proposed cross-sections using the Typical Section
Generator Tool.

e Understand what criteria files are and how Geopak Typical Section Generator uses
them to define side slope conditions for proposed cross-sections

e Become familiar with MoDOT’s Typical Section Generator.

15.2 Accessing

Proposed cross-sections can be accessed from Project Manager >> Proposed Cross Sections.
IMPORTANT NOTE: If the default MoDOT run is older than 06/08/2004 it needs to be replaced

15.3 Dialog

When the Proposed Cross Sections button in the Road Project Manager is pressed, the Select
Run dialog is displayed. An existing run may be selected or new run may be started. When
complete, press the OK button, which will close the Select Run dialog and open the proposed
cross sections dialog as depicted below.

ngpused Crozs Sections - Routebl
Files

x5 OGN File -
Fattern

E wizting Grovund
Shapes

Shape Clusters
Define DGM Variables
Define Yanables —
Flot Parameters -

The left side of the dialog contains the list of parameters required to process proposed cross
sections. When each parameter is selected, the dialog changes to reflect the requirement of each
parameter. For example, when Plot Parameters is selected, the dialog changes to reflect the
various plot parameters and text as depicted on the next page.
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Chapter 15 Proposed Cross Sections & TSG

i
Files
— 5 Linez
Zren & —
E xizting Ground
g::E:SEIusters et
Define DG Yariables W Line Text | sawis |
Define Y anables . y
Flat Farameters | [ Station Text
Drainage = [ Easeline Mame Text Sanpla
— Plat

[T Pavemert Thickness {00

[ Fill Gaps Between Clusters

[ Transition Definition Al

[T Intersect between Clusters

[~ Process Clusters as Indicated

[ Femove Skewed Effect

W Procesz Only Sections With Existing Ground

15.3.1 XS DGN File

XS DGN File controls the Microstation file in which the original ground cross-sections are
located. The proposed cross section elements will be placed into this file.

EPrupused Cross Sections - Routeb3 El

Filez

Eaoan K5 DGN File | #s.dan | Files |
Existing Ground Tolerance [0.010000

Shapes

Shape Clusters

Define DGM Y ariables
Define W aniables
Plat Parameters

4[]
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15.3.2 Pattern

When Pattern is selected, the dialog changes to the illustration below. This section contains
information on how to find the pattern lines used to create the original ground cross-sections.

gPrupused Cross Sections - BigHorn 3 =101 x|

Files

#5 DGM File (= ¥ Usze Warking Alignment Definition

By DGHEe |

E wigting Ground

Shapes [Ehain | Sielent |

Shape Clusters :
Define OGN Yarahles Heare Seale |1 wert, Scale |'I

Define Yariables i OEH File: | File |
Plat Parameters |

= Search Crtera
[¥ LvMames Geopak-Pattemn line 2
[T Ly Mumbers:
Colors:
Styles:
Wweights:
Types:

fd &tk | [Migmlay | Heszet |

X7 A

Three dialogs (Pattern, Existing Ground, and Shapes) support a toggle to Use Working
Alignment Definition. For example, in the Pattern dialog above, the toggle is not active;
therefore the user must supply all pattern information. However, if the toggle is active when one
of these three dialogs is invoked, the data information part of the dialog is ghosted and the
required information is utilized from the current working alignment. If the toggle is activated,
and the required information is not stored within the current working alignment, an Alert
message is displayed. It is recommended to use the working alignment definition when this
toggle is available.
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15.3.3 Existing Ground

Existing Ground section contains information to identify the symbology of the existing ground
cross-sections. The user toggles on the Search Criteria options needed to identify the existing

ground, then selects the values for those options.

toggle is also available.

The Use Working Alignment Definition

I xd
Files
S DGM File - V¥ UszeWorking &lignment Definition
Pattern -
[ File:
E:-:i:z:tir‘ug Ground HELER: I ii
gEapESEI — Search Criteria
ape Llusters : i x

Dsfine DGN Yarables [V  LvMames: <5-Existing surface (|
Define Wariables = I™ Ly Numbers: 57 d
Plot Parameters =] ~ Calors: 40,90 =

¥ Styles; 23 (|

[ weights 3 i

¥ Types 34 (|

f &tk I [izplay Heset

15.3.4 Shapes

When the Shapes parameter is selected, the dialog is displayed as depicted below.
ngpused Crozs Sections - Routebl
Filez
%5 DGHM File E [T Usze'Working Alignment Definition
Pattern Al
Eigting Graund L Sl

I Shapes

Shape Clusters
Define DGM VW aniables
D efine W ariablesz

Plat Parameters

-]

By Search Criteria

Shapeless

Files |

Three options are supported as depicted in the exploded view:

The Use Working Alignment toggle is also available.

All in DGN - All shapes within the specified file are utilized.
By Search Criteria - Only those shapes that match the specified search parameters
are utilized.
Shapeless - No shapes are utilized. In this option, there is no field for a shapes file
name or files button.

15-4
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15.3.5 Shape Clusters

When the Shape Clusters parameter is selected, the dialog dynamically changes as depicted
below.

g Proposed Crozs Sections - Routebil [ x|
Filez
w8 OGN Fi = Chain Tie/PGL Frofile
le = :
Pattermn MI
E sizting Ground Thick
Shapes _I

1Shape Clusters
Define DGM % ariables ] .

| | S I
Defing Yariables | | Chain Tie | |0.00000 Praf | Cah
Plot Pararmeters ] &dd | b iy | Delete | Up | Down |

~ Side Slope Condition

D efine I b odify Delete Up Do I
~ Criteria File
&dd I Delete I Up I D own I

The user may Add, Delete, or Modify any specified shape clusters. When the Scan button is
pressed, Geopak scans the design file and uses the search criteria specified in the Shapes dialog
to lists all matching shape clusters. In the case of shapeless criteria, the user must define the
cluster by typing in the Chain, Tie/PGL and Prof, then pressing the Add button.

15.3.5.1 SIDE SLOPE CONDITIONS

The Side Slope Conditions define what happens for each side of the shape cluster, and/or within
a specified station range on the specified side of the shape cluster. The side slope conditions can
be defined either by Conventional Side Slope Definition or by using the Typical Section
Generator tool.

15.3.5.2 CONVENTIONAL SIDE SLOPE DEFINITION

To set up the side slopes conditions by conventional methods, the user needs to choose the
Define button from the shape clusters dialog box. The define button is available once a shape
cluster is added.
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When choosing the Define button the following dialog box is displayed

conditions x|
. Side Slope LT
™ Station | |
and
[~ Station | <] 1
and
[~ Station | =
and
[~ Station | =
and
[ Station | 4 | |
oK |

The user can choose Side Slope LT, Side Slope RT, or Offset Minus/Plus Side Slope LT/RT.

Certain conditions such as Station > 5+000, or Median Width <= 7.2 can be set up to apply the
side slope information if those conditions are met. For example, the side slope condition Side
Slope LT where Station >= 15+00 and Station <= 23+00 would apply the specified criteria files
(criteria files are discussed later) to the left side of the shape cluster only between and including
stations 15+00 and 23+00.

It is important to remember that the side slope conditions pertain to the left or right side of the
shape cluster, not the left or right side of the baseline.

Shepe S luster

-3 |de Slgpe LT Centerline Sidae Slope RT—

\Fyti le Grade

CeEgrbine

Left Right

|
<—Sid hape Side —= | =——Sid Shape Side —>
Siope LT| Cluster |siope RT ! Siope LT| Cluster |siope RT
|
|
\m
! Profile Grade

Profile Grade
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15.3.5.3 CRITERIA FILE

For each Side Slope Condition criteria files are added based upon the type of features to be
drawn in the cross-sections. Criteria files will be covered in Section 15.4.

15.3.5.4 TYPICAL SECTION GENERATOR

The Typical Section Generator (TSG) tool allows the user to select a picture representing the
project typical section to set up the side slope conditions and appropriate criteria files. This tool
is designed for accommodating 90% of project cases.

The TSG is a powerful and versatile tool. It can be used for both rural sections, urban sections or
a combination of the two. Similarly, this tool can be used for both bituminous and rigid
pavement as well as a combination of the two within the same project. The tool allows the user
to select a particular typical section for one or multiple station ranges.

The TSG works by searching for plan view elements and then it draws the proposed cross section
elements based on the typical section selected and the plan view elements found. Therefore, it is
required placing ALL plan view elements using the Design and Computation Manager (D&C
Manager). Each typical section has a Help File, which specifies the D&C Manager path to all
available plan view elements. These help files can be accessed through the CADD Support
internal web page.

To access the Typical Section Generator, select the Typical button in the dialog box below.

I
Files
. Chain Tie/PGEL Prafile
w5 DGM Fil o :
L BIGHORN BIGHORNFR
Ewizting Ground Thick I
Shapes

Shape Clusters
Define DGN Varisbles | oy [BIGHON Tie | [0.00000 Prof [EIGHOI _ Sean |
Define Y ariables
Flot Parameters | Add I Mu:u:lif_l,ll Deletel Up | Down I

~ Side Slope Condition

Define I el mclifiy I [elete I Up I Dioyin I
~ Criteria File
Add I Delete I p I Do I
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The Typical Section dialog box opens and it is displayed below

= X

Cell Dezcription Job Mumber: 200
DNPAWT DIVIDED NEW PAVEMENT Uit slifie —— _
DRECOM DIWVIDED RECOMSTRUCTION TE-'ITID'EItE De&lgned to Wwiark, with: 1 Shape Cluszter

DRWROWDRAW AND LABEL ROW |
EXFEAT ExISTIMG FEATURES

NLTRRT NEW COMST. LT RECONST. BT Range
NRTRLT NEW COMST. RT RECOMST, LT —

PDITCH  PROPOSED PAVED DITCHES Apply to whole Chain_~ |

SUBLAY TRACES Ex SUE. —

NPT UNDIIDED MEW PAVEMEMNT

URECOM UMDMDED RECOMSTRUCTIOM [ _Select.. |

Apply

The user has a list of ten (10) different typical sections from which to choose. Each typical
section has a picture and a description, which can be accessed by clicking on the Description
button. The description shows in great detail what plan view elements are required in order for
the typical section generator to work. In addition, it explains all the define and redefinable
variables. Define Variables and Redefinable Variables are explained in Section 15.3.7 &
Section 15.3.8 respectively.

The dialog offers information such as the job number and how many shape clusters are required
for using the individual template. When the template requires two (2) shape clusters, the user
will be required to apply the typical section to both sides of the roadway. It is imperative that the
roadway template is applied to the left of the roadway first.

In addition, the user has the option to apply the selected typical section to either the whole chain
or a particular station range. The user will also have the option to choose a particular chain.
Note that if using working alignment definition, choosing a chain will not be necessary.
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When the apply button is selected in the TSG, the side slope conditions are automatically

populated with the appropriate criteria files.

~ Side Slope Condition

new_pavement.s  Hew Pavement,

Add Delete Up

RT
Define I b adify I Delete I Up | Drown I
— Criteria File
wariables. Yariables Definition File. il
rnark_rom. = kdark B e

Do

15.3.6 Define DGN Variables

The Define DGN Variables option allows the user to define how to locate Microstation
elements used by the criteria files. Define DGN Variables can be determined from the element
symbology, or from the symbology and attributes assigned in the D&C Manager database.
MoDOT users do not need to define the DGN Variables. These are defined within the criteria

files.

15.3.7 Define Variables

Define Variables are variables that allow the user to enter certain information regarding plan
view elements, special chains and profiles, and Microstation files to be used as well as the
appropriate scale used for text and symbol size. The user can select the variable from the list,

then enter the value and select the Modify button.

gPrupused Cross Sections - ROAD1 5

Filez

X

-
—

5 DGM File

Fattern

E xizting Ground
Shapes

Shape Clusters
Drefine DGM Yariables

Drefine Yanables

Redefinable % anables

L]

Yanable Mame :

W ariable Walue

ExISTING TOPO DGH topo.dan [=

RIGHT OF wiay DGN . dign |

CROSS SECTIOM DGMN ROADT =5 .

FROPOSED PLAN DGM ROADT_PLAI

GEOPAK LIMES DGM ROADT_PAT I+
Byfile Al v| Select I

Walue

Add | Madify
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15.3.8 Redefinable Variables

Redefinable Variables are variables that allow the user to enter job specific values for certain
items to be drawn with the typical section generator. Some of these items include, but are not
limited to type of pavement, pavement thickness, type and thickness of shoulders, ditch width,
side slopes, etc. These variables can be “redefined” for various station ranges. The variable

displayed will depend on the typical section selected.

x
Files
Exizting Ground |~ ] Variable —
Shapes d RO Buffer_‘width =
Shape Clusters | |z _PavementType |
Define DGM Wanables _d_MormalP avementSlope
Define Wanables _d_PavementLaver] Thick
Fieu:lefinal:ule Wi anables _d_FPavementLaverZT hick
Plat Parameters _d_FPavementLaper3T hick =
Drainage =
Redefine
s *
* Digtance in feet from the nght of way to the =

/M propozed slope tie down lacation. This allows far =/
/* a buffer distance where the tie down lozation does */

Edit |

Each redefinable variable is set to a default value. The user selects the variable from the list and
click on the Edit button to input the appropriate value for the specific project. The editor opens

and the user can edit the value.

#5 Redefinable Yariables Editor i

=10 ]

F T
/ Distance in feet fram the right of way ta the £
/ propozed glope tie down location.  Thiz allows for =/
/* abuffer distance where the tie down location does */
/7 not have to exactly match the right of way location, =/
/% Positive number. =/
% *}
£ ExAMPLE: =
4 =
20f [Staz=0+00R 1) then 27}
| i
A _d_ RO _Buffer_\Width =1 =
M 2
4% =
if{[Sta »= 0+00 R 1) then
}_d_F! Ow_Buffer_Width =1

Save | Cancel |
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15.3.9 Plot Parameters

Plot Parameters allow the user to determine how the data from the superelevation shapes are
going to appear. XS Lines determine the symbology of the pavement surface. Text plots
various pieces of text relating to the cross-section. Plot allows the user to control different
aspects relating to the cross-sections and criteria files. The Plot Parameters dialog box is
displayed below.

i
Files
— 5 Linez
Zren & —
E xizting Ground
g::E:SEIusters et
Define DG Yariables W Line Text | sawis |
Define Y anables . y
Flat Farameters | [ Station Text
Drainage = [ Easeline Mame Text Sanpla
— Plat

[T Pavemert Thickness {00

[ Fill Gaps Between Clusters

[ Transition Definition Al

[T Intersect between Clusters

[~ Process Clusters as Indicated

[ Femove Skewed Effect

W Procesz Only Sections With Existing Ground

Pavement Thickness will plot a depth of pavement below the pavement surface. MoDOT users
should leave this value at 0.0. The pvmt_layers.x criteria file should be used to draw the depth
of pavement.

Fill Gaps Between Clusters will draw a line between two shape clusters if the criteria does not
fill between them.

Transition Definition defines the use of superelevation parabolic transitions. MoDOT users
should use the ALL option.

Intersect Between Clusters will extend or trim elements in a median to create a finished, clean
appearance.

Process Clusters as Indicated will force the criteria to process the clusters as they are listed in
the Shape Clusters dialog. If this option is turned off, the clusters will be processed left to right.

Remove Skew Effect will force Geopak to correct itself back to the pattern line if a skewed
element is encountered in the processing of the criteria files.
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Process Only Sections With Existing Ground will process the proposed cross sections for only
those cross section cells that have existing ground drawn.

15.3.10 Drainage

The Drainage section allows the user to draw the drainage components into the cross sections.
The drainage .dgn file, and the drainage project database must be specified.

15.3.11 File Menu

3 Under Files, the options are Run, Save Settings, Export... and Exit. To process
the cross-sections, press the Run button, which invokes the Process Cross
Section dialog. Save Settings simply saves the current settings to the run, and
can be recalled at a later time. When the File > Export option is selected, the
user may save the dialog information in an ASCII input file for subsequent
Exit processing. The File > EXxit option enables the user to exit the Proposed Cross
Sections dialog box. The software also prompts the user with an Alert box if the
settings should be saved before exiting. Pressing the Yes button will save the current dialog
settings, No will not save the settings, but both buttons will exit to the Project Manager.

Save Settings

Export...

15.3.12 Process Cross Sections

When File >> Run is chosen, the dialog to the =
r|ght appears i‘
' - To Log File

. b ToScreen

The output can be displayed on the screen only, or : _

. . ;i — ToLog File
written to a log file and displayed to the screen. :

. . V" Fausze On Each 5 ection

The Pause On Each Section option allows the Bl e
user to view each section as it is drawn. Criteria IS VISET _bory |
View displays each step in the criteria file. This is
primarily for debugging purposes.

15.4 Criteria Files

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. The list is endless.

Cross-section criteria are used 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
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the remaining portions of the cross-section through the application of criteria emanating out from
the outer edges of the mosaic of shapes.

MoDOT users do not need to know how to write criteria. A criteria library has been established.
As users encounter situations that require a new criteria file, they should contact the CADD
Support Center to have that criteria file written.

Note: Criteria files written or modified outside of the CADD Support Center, and criteria writing
WILL NOT BE SUPPORTED.

15.4.1 MoDOT’s Traditional Criteria Library

MoDOT’s criteria library is located in the directory t:\gpk_std\criteria. Within the Shape
Clusters section of the Proposed Cross Section dialog, the user can choose the Add button in
the Criteria File portion of the dialog box. The following dialog will appear.

g Criteria
Directony: Ehgpk_stdhcrteriah Select |
Filez Dezcription
barrier. = Twpes A, B, C, or D Bamier Curh =]
berm. = Diraws berm at a given width and slope. -
berm_chainkprofile.x Stll in development Draws berm to a chain and/or profile, or at a give
building. » Draws marker at front of a building.
co_a_ak Type & Maountable Curb and Gutter with azphalt pavement
CO_a o Type & Mountable Curb and Gutter against concrete pavement
co_b_aw Type B Barier Curth and Gutter against asphalt pavernent =l
To Critena | Done |

The user simply selects the criteria file to be included, and then clicks the To Criteria button.
The criteria files must be listed in the order they are to be processed. Once they are selected,
they can be re-arranged within the Proposed Cross Sections dialog box.

With each run, the Setup.x criteria file must be chosen as the first criteria file in each side slope
condition. This file allows the user to choose the plotting scale and the files that are being used
for the plan, shape, and cross-section information. This data is required for other criteria files.

The criteria files will have a short description to help identify what they will do. The criteria file
name will also give a basic idea of what the criteria file is. For example, cg_b_c.x will draw a
type B curb and gutter and cap the edge of pavement as concrete (vertical line). The file
cg_b_a.x will draw a type B curb and gutter and cap the edge of pavement as asphalt. Help
documents are available on the intranet for further information on the criteria library.

15.4.2 MoDOT’s TSG Criteria Library
MoDOT’s typical section criteria library is located in the directory t:\gpk_std\typicals.
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GEOPAK Road for Bridge  Ex. 15-1 Proposed Cross Sections

Exercise 15-1

This begins a series of exercises that will demonstrate another method for determining bridge
length, which will by using cross-sections. The proposed cross sections for Route50 are drawN
in this group exercise. Later exercises will use these and other cross sections to create a
proposed TIN and determine the bridge length from this surface model.

1. Open the MicroStation file t:\br-proj\a_geopak\d5\j5p0100\data\xs_50_j5p0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\j5p0100\project\j5p0100.prj.

Enter the as user userc.

3. Select the Route50 working alignment.

4. Choose Proposed Cross Sections from the Project Manager dialog.

Fropozed
Crozz Sections

Copy the MoDOT run to Route50, and open the Route50 run.

M amne Time
MoDOT 0BA01/2004 10:53:27

0E/08/2005 13:55:03

Dezcription

Cancel |
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Ex. 15-1 Proposed Cross Sections GEOPAK Road for Bridge

5. Be sure the following items are set in the given sections of the dialog:
XS DGN File: xs_50_j5p0100.dgn
Pattern: Use Working Alignment Definition
Existing Ground: Use Working Alignment Definition
Shapes: Use Working Alignment Definition
6. Inthe Shape Clusters section of the dialog, choose the Scan button. Add the two shape

clusters in the following order:

Chain Tie Profile
ROUTES0 -30 ROUTES0PR
ROUTES0 30 ROUTES0PR

The clusters are added by highlighting a cluster in the top dialog shown below and clicking
on Add in the Proposed Cross Sections dialog, which is depicted in the bottom figure. When
you are finished adding the Shape Clusters, close the List of Cluster dialog by clicking on
Close at the bottom of the dialog. Leave the Proposed Cross Sections — Route50 dialog
open. Information will be added to it in the next step.

il
Chain Tie/PGL Profile |

ROUTESD  -30.000000  ROUTESOPR
ROUTEED 30000000  ROUTESOPR

Clogze |

1ol
Files
- Chair Tie/PGL Frafile |

25 DGN Fil - .
S — |ROUTESD 30000000 ROUTESOPR Tupical |
Evising Ground ROUTESOD 30000000 ROUTESOPR Tick |
Shapes

Shape Clusters

Define Y ariables

Define DGN Varisbles | EhamlHEILIT Tie | [300000 Prof [ROUTE _ Scan |

Plat Parameters ;l i adify | Delete | Up | Do |
— Side Slope Condition
Defife i iy | Delete | ]} D
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7. Highlight the left cluster and click on the Typical button.

# Proposed Cross Sections - Route50 x|
Files
- Chairn Tie/PGL Prafile
=5 DGM File
Pattem ROOTERD 30000000 | ROUTESORF ' '
E wigting Ground :

This displays the Typical Sections dialog shown below. Select the Divided New Pavement
template, which is highlighted in the list box in the lower left hand corner, as shown in the
figure. In the Template section of the dialog, select: Apply to the Left Roadway. Clicking
on the Description button will launch the help file for this typical section.

Once the dialog is set as shown below, click on the Apply button to add the required criteria
files to the side slope condition.

gTypical Sections

Job Mumber: 100

T = e Template
DHEEDN Dr'-.-"lDED HEEDNSTHUET'DN TE-'ITID'EItE De&igned [{u} Wl:lrk With: 2 Shape Elusters
DRWROWDRAW AND LABEL ROW — o
EXFEAT EXISTING FEATURES Applyto Lef Roadway v | _Desaription |
NLTRRT MEw COMST. LT RECOMST. AT Range
NRTRLT MEw COMST. RT RECONST. LT ——
PDITCH  PROPOSED PAVED DITCHES Apply to whole Chain_~ |
SUBLAY TRACES ExX SUE. —
UNP&YT UMDIVIDED NEW PAVEMENT
URECOM UNDIVIDED RECONSTRUCTION r _Select... |

Apply

Select Yes To All if you are asked if you wish to overwrite any of the criteria files
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8. Highlight the right cluster and click on the Typical button.

gPrupused Cross Sections - Route50 ﬂ
Files
- Chair Tie/PGL Prafile
ﬁigi“ Fle ROUTESD -30.000000 ROUTESOPR

Esisting Ground ROUTE S0 FHEVEE0FR T

C e mmmm

Select the Divided New Pavement template again. Chose Apply to the Right Roadway
this time and click on Apply to add the required criteria files to the side slope condition.

gTypical Sections x|

Cell Dezcriphion Job Mumber: 100

DNP&YT DIVIDED NEW P Template _ _

DRECOM DIVIDED RECOMSTRUCTION Template Designed to "Work with: 2 Shape Clusters
DRWROWDRAW AND LABEL ROW : =i —
ESFEAT  EXISTING FEATURES i Apply ko Right Boadway | Dezcription
MLTRRT MEW COMST. LT RECOMST. RT Range

MRTRLT ME COMST. RT RECONST. LT

1 w
PDITCH PROPOSED PAYED DITCHES Appy to Whole Chain_ 7 |

SUBLAY  TRACES Ex SUB.
UNP2YT  UNDRIDED MEW PAVEMEMNT
URECOM UMDMDED RECOMSTRUCTIOM [ _Select.. |

Criteria File: "variables. =" Exist.

OWER WRITE?
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GEOPAK Road for Bridge  Ex. 15-1 Proposed Cross Sections

9.

Switch to the Define Variables section and change the following variable vales:

CROSS SECTION DGN ....oooiiiiiiiieieeie e xs_50_j5p0100.dgn
PROPOSED PLAN DGN......ooiiiiiiiiiieieiene s plan_50_j5p0100.dgn
GEOPAK LINES DGN ....oooiiiiiiiiiiieeee e pattern_shape_J5P0100.dgn
XS SCALE ... 10

Leave the remaining variables set to the defaults.

10.

In the Redefinable Variables set the following values for the given variables.
_s_PavementType STA >=0+00 R1 ACA
_d_PavementLayer1Thick STA >=0+00 R1 10/12
_d_NormalOutsideShoulderSlope STA >=0+00 R1 -2
_d_ShoulderLayer1Thick STA >=0+00 R1 10/12
_S MedianType STA >=0+00 R1 2
_d_DitchBackSlope_Left STA >=0+00 R1 2:1
_d_DitchBackSlope_Right STA >=0+00 R1 2:1
_d_FillSlope2_Left STA >=0+00 R1 2:-1
_d_FillSlope2_Right STA >=0+00 R1 2:-1

Leave all other variables with their default values.

11.

Save the Proposed Cross Sections run settings (Files > Save Settings).

In the Proposed Cross Sections dialog, go to Files > Run. This will bring up the following

dialog:
x|

[ To Log File

ToScreen "’I

¥ {Pause On Each Section:

[ Criteria Yiewer Apply |

Set Log File to Screen Only and toggle on Pause on Each Section as shown above. Press
the Apply button to start drawing the cross sections. After the first cross section is plotted,
zoom in to see if the proposed surfaces are correct. Toggle on Maintain Relative Window
in the Process Cross Sections Display, as shown below if you wish the same zoom for the
rest of the sections. If the section plotted correctly, press the Continue button to draw the
next section. After you are satisfied the cross sections are OK, toggle off Pause on Each
Section and press Continue to process the rest of the sections. If the sections are not OK,
click on Abort Run to stop the run in order to fix the problem.

[ Criteria View
{Continue: W Pause On Each Section W Maintain Relatiwve Window Abart Fun |
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GEOPAK Road for Bridge
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Chapter 16 Port Viewer

16.1 Objectives

e Learn how to use GEOPAK’s Port Viewer utility.

16.2 Definitions

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

e Plan
e Profile
e Cross-sections
£ Plan View [6) (Active) (O] %
=
mlll Z Port Viewer
J Wiew Options
Sta. [17+00.000F [
@ 5 Station Vl
; 17+00,000 R 1
IR Y
3 oif, [0.0000 |
Elev [836.03210 [
Active  Plan Wiew vI
[ JE =P e I K [ [ [* - il il
& Profile View (7) M= B ||| %S View (8) =] E3
= =
==
h\_\_\\\_\\\_\_\\‘—\—\_
—— B no m
H_h—_——_—————_ ................................. M.H.‘TH.-.‘ ...................
- Tl Y ﬂ fig g
H U on —=-"" S “—"=‘-—-E L B L
3 14 15 18 T 18 19 F4H 21 22 23 24
[ o] =] 5t 8] ] | e B [T D - I 1 = P e e = 1 » =
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Chapter 16 Port Viewer

16.3 Accessing

Prior to starting the Port Viewer the working alignment must be set up to include the plan view
drawing file, centerline chain, profile view file, profile name and location, and cross-section
view file.

To access the Port Viewer, choose the Port Viewer button from the Road Project dialog.

16.4 Dialog

The Port Viewer dialog box allows the user to manipulate the views several different ways.

16.4.1 Station, Offset, and Elevation Controls

m (ol x| The user is able to key-in the Station they want to view. The cross hairs
Vi thinns' in the plan and profile move to the keyed-in station, and the section view

Sta [o-0000r displays the cross-section nearest that station.

S Station 7| The navigation buttons allow the user to navigate station by station (< or
448+00.00 R 1 >), or to the beginning (<<) or ending (>>) station.

] <|lE] |

of. [0.0000 The Offset option controls the location of the circle in the plan view and
Elev [7onoooo0 1 | the vertical cross hair in the cross-section view.

Active  Plan Yiew vI

set | DP |

The Elevation option controls the location of the horizontal cross hairs in
the profile and cross-section views.

If the Portview TIN is defined in the Working Alignment definition, the DTM
view can be substituted for the cross-section view. The DTM view cuts a section %5 DTM
at the location of the cross hairs in the plan view.

16.4.2 Active View Control

The Active View chooses the view to be used as the current file. Any
Frofile Wiew | MicroStation drawing commands are executed in that file. For instance, if
S View you want to draw something in the cross sections, switch the Active View
to XS View.

Active

Selecting the Set button allows the user to move the cursor to a view and move the cross hairs in
that view. As the user moves the cursor along the view, the other two views are updated
according to the placement of the cursor in the current view.

The DP button allows the user to issue a data point for a MicroStation command. For example,
if you wanted to draw a line at the given station and offset listed in the Port Viewer dialog,
select the line tool, and press the DP button. This begins a line at the given station and offset.
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Chapter 16 Port Viewer

16.4.3 Menus

The View menu at the top of the dialog box allows the user to fit one or all of the views, or to
select the Active View.

| Miew Options |
Fit N Plan view (6) _ Yiew  Cptions
Artive ¥ Profile Yiew () H r IH r

44540001 S View (8) _fActive b P Plan View (6)
all 44040001 Profile Yiew (73
i

w| <] » A , 5 View (8)

The Options menu has one item, Display. The Display Options control which cross hairs to
display (Plan, Profile, & XS), whether to center the Plan and Profile views, the symbology and
offsets of the DTM section view (XS section of dialog), whether to Show Stations only at XS
cell, the cross hair symbology (Marker Display), and how close the curser needs to be to the
cross hairs to gain dynamic control (Dynamic-to-Cursor Sensitivity).

Yiew | Qptions

Sta. F
#5 Station ™
i
- Flan [ iShow Stations onl :
: Iy at =5 cell
¥ Station ¥ Qffzet Circle .
Offset Circle Size [7.00 | [ Marker Display

W Auta Center ‘Window _I 'I 'I
— Prafile — Dyrnamic-to-Curzar Senzitivity

W Elevation ¥ Station 20% of wiew

[ Auto Center ‘Window 1l L 100%

M5

¥ Elewvation ¥ Oifset
DTH Left [150.00 Right | 150.00

= —

Apply |

Cloze

£

4/18/05 Missouri Department of Transportation

16-3






Chapter 17

Earthwork

17. 1 ODJECTIVES ...ttt bbb bt bbbt et bbb b e beene e 17-1
17.2 DEFINITIONS. ...ttt ettt b ettt bbb enbeereene e 17-1
17,3 AACCESSING ...tttk bt bbbt e et bbbk b Rt n bbbt bt 17-1
A B T o TSR PSRRI 17-1
17.4.1 XS DGN FHlB....iiiiieiee ettt sttt et ntenneenns 17-2
A Yo T I 1Yo TSR 17-2
17.4.3 EW SNPES ...ttt bbbttt b bbb 17-4
17.4.4 OULPUL FOMMAL.......oviiiiiiiiiiie ittt e e st e e e b e e nnbe e e nnneeans 17-5
17.4.5 AAA/SUD V0L ...ttt nns 17-6
A O g1 (o o Ao | TSR 17-6
L7.4.7 SKIP ATEBS ...ttt et bbbttt e bbbt eb e be e 17-6
17.4.8 SNEEE QUANT. ......eiviiiiie ettt ettt sb e e sab e e ebe e s be e e beesateebeesbeeebeesreeeans 17-7
L17.4.9 FHIE IMIBNU ...ttt ettt et e st e sreeteeneenaeeneeeneenns 17-8
17.4.10 ProcCess CroSS SECHIONS. ......uuuieieieriesiesiesiesieaeeie et sttt see st bbb seene e 17-8

10/22/04 Missouri Department of Transportation






Chapter 17 Earthwork

17.1 Objectives

e Learn the procedures for calculating earthwork quantities with GEOPAK
e Learn how to use Project Manager to set up and process an earthwork run.

17.2 Definitions

GEOPAK forms earthwork shapes in a design cross section .dgn file to represent the end areas
used to calculate volumes. These shapes are created when the designer processes an earthwork
run in which the existing ground, finished grade, base, etc. are identified by level, color, weight
and type, which is covered in this chapter. For additional information, see the GEOPAK online
help.

17.3 Accessing

To access the necessary dialogs needed to create and process an earthwork run, select Project
Manager >> Earthwork.

17.4 Dialog

Once the Earthwork run is chosen, the following dialog box appears.

i

Files

The left side of the dialog contains the list of parameters required to compute earthwork. When
each parameter is selected, the dialog changes the keyin fields to reflect the selection. For
example, when EW Shapes is selected, the dialog changes as illustrated below.

i xd
Files
S DGM File V¥ Diraw E arthwwork Shapes
Sail Types Parameters
Output Format ’> _
Add/Sub Vol
Centroid Adj
Skip Areas ¥ Stratify Shape Color
Sheet Quant.
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Chapter 17 Earthwork

17.4.1 XS DGN File

In XS DGN File the user can specify the file name in which to find the cross-sections.

el
Files
25 DGN File %5 DGN File | _Select |

Tolerance I 0.07 0000

Yertical Search Distance Iﬁﬂﬂ—
B azeline I—
Beqin Station I—
End Station I—

Tolerance specifies the maximum distances between two elements to be considered as

adjoining.

Vertical Search Distance specifies the distance above and below the cross-section to look for
elements pertaining to that cross-section. (DO NOT CHANGE!)

Baseline specifies the Geopak COGO chain the cross-sections are based from.

Begin/End Station specifies the beginning and ending stations to perform the earthwork

calculations.

17.4.2 Soil Types

The Soil Types dialog requires
the user to define the

symbology and shrinkage/swell

A=l
Files
%5 DG File Sail Type Items |

Sail Types

E sisting Ground

. o Ew Shapes Propozed Finizh Grade
factors to be used in defining Output Format
i Add/Sub Vol
each soil type. Centroid Adj
. Skip Areas
The user must first select the Sheet Duant. T
Class of the soil type. The i T o
> . ' dew [ | [ UseWoarking &lignment Definition
classifications are as follows.
Soil Type | Classé: ¥ LvHMames: [*5-Proposed® &J
Class Multiplication Factors Ly Wumbers: | |
Exizting Suitable RESheE el IM ¥ Colors: | 0.4.35,5367 |
Exizting Unsuitable _ _ | Styles: | ]
Propozed Finizh Grade Sl |1-E":":'E'D':I L weihts: | |
Propozed Undercut Fill I1.EIEIEIEIDEI I Twpes: | il
Eucaswation Limit Watch | i | Feset I
Add | Delete | Mody |
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Chapter 17 Earthwork

Existing Ground - identifies the surface of the existing ground. This classification is required
to calculate earthwork.

Existing Suitable — identifies material that is to be removed, but can be used for fill material.
(l.e. rock)

Existing Unsuitable — identifies material that is to be removed, but cannot be used for fill
material. (l.e. shale, muck, pavement, etc.)

Proposed Finish Grade — identifies the surface of the proposed roadway. This classification is
required to calculate earthwork.

Proposed Undercut — identifies proposed layers that are not part of the finish grade. This soil
type is not the material being removed, but what the area will be backfilled with. (l.e. rock
blanket)

Excavation Limit —identifies the location to stop removing the existing suitable or unsuitable
material. Excavation limits can also be used to separate the areas of earthwork calculations for
staged construction, multiple roadway cross sections, etc.

Once the Classification is chosen, a Soil Type, the element symbology of the material, and the
shrinkage/swell factors need to be entered.

Note: Wild cards are supported in this dialog box, so for level name symbology a user can type
in XS-Proposed* as a valid level name.

A Classification, except Existing Ground, can be listed multiple times. The Soil Type
determines how the cut and fill are calculated. For example, a user creates an earthwork run with
a classification of Existing Ground with a soil type of Existing, classification of Proposed Finish
Grade with a soil type of Suitable_Grading, and a classification of Proposed Undercut with a soil
type of Pavement. The output from the run would look as follows.

Material Name End Areas Unadjusted Adjusted Mult Mass
Station Volumes Volumes Factor Ordinate
(square (cubic (cubic
feet) yards) yards)
449+00.00 SUITABLE_GRADING
Excavation 0.00 0 0 1.00
Fill 132.61 439 439 1.00 2887
PAVEMENT
Excavation 0.00 0 0 1.00
Fill 315.81 960 0 0.00 2887
EXISTING
Excavation 278.57 855 855 1.00
Fill 0.00 0 0 1.00 3541
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In the same example, if both classifications of Existing Ground and Proposed Finish Grade had
the soil type of Suitable_Grading, then the output would look as follows.

Material Name End Areas Unadjusted Adjusted Mult Mass
Station Volumes Volumes Factor Ordinate
(square (cubic (cubic
meters) meters) meters)
449+00.00 SUITABLE_GRADING
Excavation 278.57 855 855 1.00
Fill 132.61 439 439 1.00 3541
PAVEMENT
Excavation 0.00 0 0 1.00
Fill 315.81 960 0 0.00 3541

As can be seen from the above examples, when the soil types for the Existing Ground and
Proposed Finish Grade classifications were named differently, both soil types appeared in the
output. When the soil types for the Existing Ground and Proposed Finish Grade classifications
were named the same, the quantities for each classification were combined into one soil type. By
paying close attention to the soil types, the user can specify exactly where a specific soil type
should be placed.

Once the Classification and Soil Type are chosen, the user can select the Element Symbology
to define that particular Soil Type and the Multiplication Factors for the Soil Type. The
Match button can be used to select the Element Symbology. Once the Match button is
selected, the user can select the elements in the Microstation view. The symbology of that
element will be added to the list of symbologies to be used to define the Soil Type.

After the user selects the soil type symbologies, the Add button needs to be selected to add this
soil type to the Soil Type Items list. The items in this list can be modified or deleted by
selecting the soil type item, making the changes, then selecting the Modify or Delete buttons.

17.4.3 EW Shapes

EW Shapes allows the earthwork shapes to be drawn and specifies the symbology to draw them
with. The colors of the earthwork shapes can be stratified, so that each soil type is a different
color.

=

Files

:5 DIGM File IV Draw Earthwork Shapes

Soil Types
I B Shapes
Output Format
AddsSub Vol
Centroid Adj
Skip Areas ¥ Stratify Shape Color

Sheet Quant.

[ Parameters
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Chapter 17 Earthwork

17.4.4 Output Format

Output Format allows the user to specify which items to show in the earthwork report. As the
<> buttons are pressed, the Common Excavation, Subgrade Excavation, and Subsoil Excavation
are combined into a single quantity.

& E arthwork - Route50 Ed
Filez
S OGM File ™ Accum Adjust Volume Caolurn
Soil Types [T Accum Unadjust Yolume Colurmn

E' Shapes

- [T Calz Only Between Exc Limits
I Cutput Format

Add/Sub Vel [~ EndArea Dec Places LI
Centroid Adj
Skip Areas Common Exc
Shest b Subgrade Exc
et Huan Subgoill Exc
Fill
= 2|

Common Excavation volumes are not backfilled with an earthwork material. This includes the
excavation required for cut sections as well as for pavement thickness, shoulder thickness, etc.

Subgrade excavation volumes are backfilled with an earthwork material.

Subsoil excavation - excavation required to remove unsuitable material down to the bottom of
the proposed template.

Accum Adjust Volume Column will add a column to the earthwork quantities report to show
the accumulated adjusted volume. This provides a running total for the adjusted volumes.

Accum Unadjust Volume Column will add a column to the earthwork quantities report to show
the accumulated unadjusted volume. This provides a running total for the unadjusted volumes.

Calc Only Between Exc Limits will calculate the earthwork only between the excavation limit
lines as specified in the Soil Types section. This can be used to calculate earthwork guantities
for staged construction, individual roadbeds in a multiple roadbed section, etc.

End Area Dec Places sets the number of decimal places to display in the earthwork quantities
report.
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17.4.5 Add/Sub Vol

Add/Sub Volumes allows the user to enter positive or negative add volumes. The user can
specify whether to add excavation or fill, the soil type, the station, and the volume to be added.

gEarthwurk - Routehi E3
Files
=5 DIGM File V¥ Process Add/Subtract Yolumes
ES} ;ijes Clazs Soil Type Station Walurme
apes

Output Forrmat Common Exc Clagzd, 457425 135

iy dd S ub ol

Centraid Adj

Skip Areas

Sheet Quant.
Sail Twpe  Clazs | iAdd:
Staticr | 457425 D elete

E'» Operation  Commoh Exc | Yalume | 135 Modify I
17.4.6 Centroid Adj

Centroid Adjustment allows the user to use the measurement between the centroids of the
endarea as the distance between sections instead of the centerline distance. MoDOT does not use
the Centroid Adjustment method of calculating endarea volumes except in areas where there
are extremely deep cuts or high fills.

17.4.7 SKip Areas

Skip Areas allows a user to specify an area (i.e. bridge exception) in which to not calculate
earthwork volumes. The user needs to specify the Begin Station and End Station of the Skip

Area.
# Earthwork - RouteS0 E
Files
%5 DG File ¥ Process Skip Areas
E‘ﬂ ;—':FES Begin Sta End Sta
apes
Output Format 4E5+50.00 R 1 466+70.00R 1
Add/Sub Vol
Centroid &dj
Skip Areas
Sheet Quant.
Beqin Station I 46R+5000 R -
End Station | 466+70.00F
Delete | Moy
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17.4.8 Sheet Quant.

Sheet Quantities allows a user to write an earthwork quantity file to be used when plotting the
cross-section sheets.

# Earthwork - Route50
Filez
S OGM File ¥ ‘wiite Sheet Quantities File
Soil Typez :
E'W Shapes ASCIl File | earth bt Select |
Output Farmat Column 4 I Cecimal Places 0O I Total Quantity Length 15 I
Add/Sub Wal
Centroid Adj Col. Sail Type E' Operation Cuantity Type +i
Skip Areas 1 Clazzd, Common Exc End Area + |
Sheet Quant, 1 Clazzd, Subgrade Exc End &rea +
1 Clagzd, Subsoil Exc End Area +
2 Classt Fill End Area +
3 Clazzd, Comman E sz Inadjusted Wolumes + [ ]
3 Clazzd, Subgrade Exc Inadjusted Yolumes + Il
Clazzt, | Fill | IInadjuzted Y olumes | + |
sdd | Delete |  Modiy |

The name of the ASCII file can be chosen or entered. The user then selects the columns in
which to place the quantity, the number of decimal places, the total column width, the soil type,
the earthwork operation, and the type of quantity.

For MoDOT, the cross section sheets are set up to plot the information in the proper location on
the cross section sheets, the quantities should be set up as follows.

Column Soil Type EW Operation Quantity Type +/-
1 ClassA Common Exc Endarea +
1 ClassA Subgrade Exc Endarea +
1 ClassA Subsoil Exc Endarea +
2 ClassA Fill Endarea +
3 ClassA Common Exc Unadjusted Volumes +
3 ClassA Subgrade Exc Unadjusted Volumes +
3 ClassA Subsoil Exc Unadjusted Volumes +
4 ClassA Fill Unadjusted Volumes +
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If Class C quantities are being shown on the cross section sheets, the following columns should
be added.

Column Soil Type EW Operation Quantity Type +/-
5 ClassC Common Exc Endarea +
5 ClassC Subgrade Exc Endarea +
5 ClassC Subsoil Exc Endarea +
6 ClassC Common Exc Unadjusted Volumes +
6 ClassC Subgrade Exc Unadjusted Volumes +
6 ClassC Subsoil Exc Unadjusted Volumes +

This information is written to the ASCII file, and can be used to plot the quantities on the cross-
section sheets. The process of plotting this data on the cross section sheets is covered in more
detail in Chapter 18.

17.4.9 File Menu

Files From the Files menu, the Run option will process all parameters that have been

set in the Earthwork dialog box. The Save Settings option will save all

Te.ocame. | Information in the Earthwork dialog box. The Export option will allow the user

—— | tosave the parameters in the Earthwork dialog box as an ASCII input file. The
Bl Exit option will exit the Earthwork dialog box.

Exit

Save Sethings

17.4.10 Process Cross Sections

After all necessary information has been entered the user has two options. The preferred method
of running the earthwork is to select the Run option. The following dialog box will appear and
the user may proceed by entering a log file name, choosing the Pause On Each Section option
and then selecting the Apply button. The second method is to export the information as an
ASCII input file, then use the Process Cross Sections tool.

& Earthwork Ed

" Log File

Lag Filz I | garth.log

[T Pauze On E ach Section
I Interactive Emor Checking Apply |

When processing the earthwork quantities, a .log file should be created. This ASCII file will
contain the earthwork quantities that the user will use to evaluate the earthwork.
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Exercise 17-1

This group exercise calculates the Class 1 and Class 2 excavation for Bents 3 & 4 of one of the
Route 6 bridges. The bents are spread footings on rock.

1. Open the MicroStation file t:\br-proj\a_geopak\d2\j2p0300\data\xs_j2p0300.dgn.

2. Open the project t:\br-proj\a_geopak\d2\j2p0300\project\j2p0300.prj.
Enter the project as user userc and go into Road.

3. Copy the Rte6 working alignment to Bents and enter that working alignment.

Select Working Alignment

Fun

MaD 0T 07241998 10:21:30
RiteG 05/ 3/2005 O7-52:52

D ezcription

4. Setthe XS DGN File in the Working Alignment Definition (Under Cross Section View) to:
Xs_j2p0300.dgn, as shown in the following figure.

E'ﬂurking Alignment Definition: Bents o [ S
Plan Yiew M) J2P0E00, dar ﬂl
Pattem
Shapes
Prafile iew Chaim:  RTEE
Location

Exizting Ground
Fropozed Finizh Grade
DTh

" zz Section Wiew Begin Station:  1294+33.38R 1

End Station; 1235+43.38R 1

M Cancel |
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Exercise 17-1 Earthwork
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GEOPAK Road for Bridge Exercise 17-1 Earthwork

5.

The figure from the Bridge Manual on the previous page shows the Class 1 & 2 excavation
for footings in a streambed. As noted there, Class 1 excavation covers all material above the
excavation datum, and Class 2 is for all excavation below the datum. Also, since the bents
have footings on rock, the *** dimension in the figure is 6” (0.5’).

The following figure shows a typical cross section for Bents 3 & 4. The spacing and size of
the square footings is the same for both bents, as is the excavation datum. Only the elevation
at the bottom of the footings varies from one bent to the next.

BenTt 5 & 4

10,10
<>

- -
I
I
|
I
I
I

e - L ] —_———————

Ex. Datum = 771.6 ___

Te0.5 Bent 23
T60.2 Bent 4___

ol Ll
Based on these figures, excavation will extend out from the footings on all sides by 1.5” (18”)
and stop 0.5’ above the bottom of the footing in this extended area. Directly under the

footings, the excavation goes to the bottom of footing elevation. Cross sections starting 1.5’
before each footing and ending 1.5’ after the end of each one have already been created in the

MicroStation file. The sections for Bent 3 go from Sta. 1294+33.375 thru Sta. 1294+45.375,
while the sections for Bent 4 go from 1295+31.375 thru 1243+43.375.

Cross sections of the footings have been added to each of the cross sections at the correct
elevation. Only the bottom of footing line has been added for the sections before and after
the footing. The excavation limits have also been added using a line drawn on level 60 using
color 22. This limit line stops 6” above the bottom of footing at Stations 1294+33.375,
1294+34.855, 1294+43.905, & 1294+45.375 for Bent 3 and Stations 1295+31.375,
1295+32.855, 1295+41.905, & 1295+43.375 for Bent 4. The limit traces the bottom of the
footing at all of the other sections.

The excavation datum has been drawn in all cross sections at elevation 771.6 using a line on
level “XS-Existing subsurface-sub layer 1 and color 10. The earthwork run will be set up
using these drawn elements plus the existing ground line on level *“XS-Existing surface-
ground” and color 90.
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Exercise 17-1 Earthwork GEOPAK Road for Bridge

6. Choose Earthwork from the Road Project dialog.

E arthwork, |

Copy the MoDOT run to Bent3, and enter the run.

Dreszcription

Eancell

Begin Station First Cross Section Station
End Station 1295+00 R 1

EEarthwurk - Bent3

7. Inthe XS DGN File section of the Earthwork dialog, set the following items:

The XS DGN File and Baseline have already been set by the Working Alignment Definition.
The rest of the values are defaults, which do not need to be modified.

=101 =]

Select |

Fil=s

45 DG File #5 DGM File | ws_J2P0300.dan

Soil Types

E' Shapes Tolerance I 0.010000

Output Format Yertical Search Distance | 500.00
Add/Sub Vol

Centroid Adj Baseline [RTER

Skip Areaz _ .

Sheet Quart. Begin Station [ 1294+33.38F 1

17-1-4 Missouri Department of Transportation
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8. Inthe Soil Types section, created the following Soil Type Items:

Class Soil Type Level Colors
Existing Ground Class2 XS-Existing surface-ground 90
Existing Suitable Classl XS-Existing subsurface-sub layer 1 10
Proposed Finish Grade Classl XS-Proposed subsurface-compensating depth 22
Y o
Files

=5 DGM File
Soil Types
B Shapes
Output Format
add/Sub ol
Centroid Ad
Skip Areaz
Sheet Quant.

Soil Type [kems

E xizting Ground

— Search Criteria

Class Esisting Ground | [T Use working Alignment Definition

Soil Type |Ela332 ¥ L Mames: |><S-Existing suface-gro.. &

- Multiplication Factors ————— | [T L Mumbers: | |
Roadway Excavation Im W Colors: | 30 a
r Styles: | 2 |
Subsoil Excavation Im w e I3 o
Fil [Toooooo || T Tues | =
td atch I Drigplay | Reszet |

Add | Delete | Modiy |

=5 DGM File Soill Tepe lkems |
Sol Tepes Ewizting Ground

B Shapes
Output Farmat
Add/Sub ol
Centroid Ad
Skip Areaz
Sheet Quant.

E xizting Suitable

— Search Criteria

Clazz  Ewxisting Suitable |

ol b= IElaSﬂ IV Ly Names: [#5-Existing subsuface-: &
~ Multiplication Factors ———— | [T Ly Humbers: |
Roadway Ercavation I 1000000 3 Calors: |10

Styles: |

-
Subzoil Excavation |1_|:||:||:||:||:||:| r it |
Fill [1.000000 r

O0OoD& o

Tupes: |

tatch I Drizplay | Rezet |
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I ]
Files
55 DG File Soil Type ltems |
Soil Types E sisting Ground
Ew Shapes E sisting Suitable
Qutput Format F'rn:npn:n:s:Eu:I Finizh Grade

AddsSub Vol
Centroid Adj
Skip Areas

Sheet .
et Luan — Search Criteria
Class Proposed Finish Grade | [T Uszeworking slignment Definition
Soil Type I Llass] IV LvMames: |%5-Proposed subsurface
- Multiplication Factors ———— | [~ Ly Mumbers: | |
Foadway Excavation |1_|:||:||:||:||:||:| 3 Calors: |22 cl
_ _ r Stules: | |
Subszoil Excavation |1_|:||:||:||:||:||:| W i | |
Fil [1.000000 r Tupes: | g
b atch | Dizplay | Reszet I
#dd | Delete | Modify |

9. Switch to the Output Format section of Earthwork and set the format to Excavation and
Fill only, as shown below:

-l x
Files
%0 OIEM File [ Accum Adjust Yolume Column
Soil Types [T Accum Unadjust Yolume Column
W Shapes [ Calc Only Between Exc Limits
[Qutput Fomat |
Add/Sub Yol [T EndéreaDecPlaces O I
Centroid Adj
Skip Areas Excavation
Sheet Quant. Fil

< 5
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10. In the Sheet Quant. Section, toggle on the Write Sheet Quantities File.

ASCII file: bent3.txt
Decimal Places: 0
Total Quantity Length 15
Col. Soil Type EW Operation Quantity Type +/-
1 Classl Common Exec End Area +
1 Classl Subgrade Exec End Area +
1 Classl Subsoil Exec End Area +
2 Classl Fill End Area +
3 Classl Common Exec Unadjusted Volumes  +
3 Classl Subgrade Exec Unadjusted VVolumes +
3 Classl Subsoil Exec Unadjusted Volumes  +
4 Classl Fill Unadjusted Volumes +
5 Class2 Common Exec End Area +
5 Class2 Subgrade Exec End Area +
5 Class2 Subsoil Exec End Area +
6 Class2 Common Exec Unadjusted Volumes +
6 Class2 Subgrade Exec Unadjusted Volumes  +
6 Class2 Subsoil Exec Unadjusted Volumes +
(1]
Files
%S OGN File ¥ ‘wiite Sheet Quantities File
Ea’, ;ﬁ‘;is ASCIl File | benta. Select |
Output Farmat Colurmn il Decimal Places il Total Quantity Length EI
Add/Sub Val
Centroid Adj Col Soil Type B Operation Cluantity Tupe +f- -
Skip Areas 1 Clazs Comman Exc End Area + j
Sheet Cuant. 1 Clazz1 Subgrade Exc End &rea +
1 Claz=1 Subzoil Exc End Area +
2 Claz=z1 Fill End &rea +
3 Clazz1 Comman E sc Inadjusted Yolumes +
3 Claz=1 Subgrade Exc IInadjusted Yolumes + j
Clazs? | Subzoil Exc | IInadjuzted Yolumes | _+|
Add | Delete | Modfy |

11. Save the settings for the run (Files > Save Settings).

6/15/05 Missouri Department of Transportation 17-1-7
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GEOPAK Road for Bridge

12. Run the earthwork run (Files > Run). The following dialog will appear:

X
Log File
’7 Laog File | | bent3.log |
[T Pauze On Each Section
[T Interactive Emor Checking Apply |
Set the Log File to bent3.log.
13. The end of the output for Bent 3 is shown below.
1294+43.88 CLASS1
Excavation 168.52 10 10 1.00
Fill 0.00 0 0 1.00 168
CLASS2
Excavation 263.40 15 15 1.00
Fill 0.00 0 0 1.00 183
1294+43.90 CLASS1
Excavation 168.37 0 0 1.00
Fill 0.00 0 0 1.00 183
CLASS2
Excavation 254.40 0 0 1.00
Fill 0.00 0 0 1.00 183
1294+45.38 CLASS1
Excavation 157 .00 9 9 1.00
Fill 0.00 0 0 1.00 192
CLASS2
Excavation 254 .40 14 14 1.00
Fill 0.00 0 0 1.00 206
GRAND SUMMARY TOTALS
Material Name Unadjusted Adjusted Mult
Volumes Volumes Factor
(cu. yd.) (cu. yd.)
CLASS1
Excavation 88 88 1.00
Fill 0 0 1.00
CLASS2
Excavation 118 118 1.00
Fill 0 0 1.00
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Exercise 17-1 Earthwork

14. Repeat the process for Bent 4, by going back into Earthwork. This time however, copy the
Bent3 run and name it Bent4. Go into the new run. By copying the Bent3 run, everything is
already set except for the station range and the name of the Sheet Quantity file.

15. Under XS DGN File, change the station range to the following:

Begin Station 1295+31.38 R 1
End Station Last Cross Section Station

il
Files
.S OGN File #5 DGM File | ws_J2P0300.dan Select |
Soill Types
EW Shapes Tolerance | 0.0710000
Cutput Format Yertical Search Distance | 500.00
Add/Sub Vol
Centroid Adj Baseline |RTEG
Skip Areaz . .
Sheet Quart. Beqin Station | 1295+31.38 R 1
End Station | 1295+43.33 R 1
16. In the Sheet Quant. section, name the file bent4.txt.
i
Files
0 OGN File V¥ wiite Sheet Duantities File
Sail Types
EW Shapes {| bentd tat Select I
Output Format Colurnn 'I_I Decimal Places il Total Quantity Length 10 I
Add/Sub Vol
Centroid Adj Col Saoil Type E'' Operation Cluantity Tepe 4+ -
Skip Areas 1 Clazz1 Comman E sc End firea +
Sheet Quant. 1 Clazs1 Subgrade Exc End &rea +
1 Clazz1 Subzoil Exc End Area +
2 Clazz1 Fill End Area +
3 Claz=1 Comman E s Inadjusted Waolumes +
3 Claz=1 Subgrade Exc Inadjusted Yolumes + ;l
Clazz2 Comman Esc | End Area | _+|
sdd | Delete | Modiy |
17. Save the settings for the run (Files > Save Settings).
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18. Run the earthwork run (Files > Run). The following dialog will appear:

Erarthwork x|
ToLogFile
’7 ToLogFie ¥| [hentdlog

[T Pauze On E ach Section
™| Interactive Emor Checking

Set the Log File to bent4.log.

19. The end of the output for Bent 4 is shown below.

1295+41.88 CLASS1

Excavation 243.03 13 13 1.00
Fill 0.00 0 0 1.00 177
CLASS2
Excavation 270.60 15 15 1.00
Fill 0.00 0 0 1.00 192
1295+41.90 CLASS1
Excavation 243.08 0 0 1.00
Fill 0.00 0 0 1.00 192
CLASS2
Excavation 261.60 0 0 1.00
Fill 0.00 0 0 1.00 192
1295+43.38 CLASS1
Excavation 246.77 13 13 1.00
Fill 0.00 0 0 1.00 205
CLASS2
Excavation 254 .40 14 14 1.00
Fill 0.00 0 0 1.00 219
GRAND SUMMARY TOTALS
Material Name Unadjusted Adjusted Mult
Volumes Volumes Factor

(cu. yd.) (cu. yd.)

CLASS1
Excavation 101 101 1.00
Fill 0 0 1.00

CLASS2
Excavation 118 118 1.00
Fill 0 0 1.00
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Chapter 18 Cross Section Sheets

18.1 Objectives

e Learn the procedures for laying out cross-section sheets.

18.2 Accessing

Prior to beginning the cross-section sheet layout process, the user will need to create a cross-
section sheet file. There are six seed files the user can choose from when setting up the cross-
section sheet file: i_xs shts_5.dgn, i_xs shts_10.dgn, i_xs_shts 20.dgn, m_xs_shts_100.dgn,
m_xs_shts_200.dgn, and m_xs_shts_50.dgn. The user should choose the seed file that represents
the scale the cross-sections will be plotted at.

To access the necessary dialogs needed to process the cross-section sheet layout, select Project
Manager >> Cross Section Sheets. There is one MoDOT default run set up that users can
copy. The wanted sheet scale will be chosen once entering the run.

M ame Time

MaDOT 07 A3/2004 13:26:13

Diezcrption

MoDOT default run for cutting cross section sheets at
Englizh zcalez 1''=5", 1"=10", 1"'=20" ar Metric scales
1:100, 1:200, or 1:50, Geopak 2004, 7/13/2004

Cancel I

18.3 Sheet Library

A sheet library must be attached to the current session. CADD Support has set up the runs so the
MoDOT sheet library is automatically attached when selecting/copying any MoDOT default
runs.
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Chapter 18 Cross Section Sheets

The sheet library supports the following scales:

17=10’

17=20"

17=5’

1:100 (Metric)
1:200 (Metric)
1:50 (Metric)

Only CADD Support is authorized to edit the MoDOT sheet library. Any other sheet libraries
will not be supported.

18.4 Dialog
Once entering a run, the dialog below appears.
gtruss Section Sheet Composition: MoDOT.xssl o I i:ll_ﬁl
Fil=: £ 3
Active Cross Section Sheet [I_10_%5_Sheets =] la_l,lnut Sheets I
<5 DG File
Sheet DGM File G &
Sheet Dirmenzions # Cell #5 Baseline: | =
=5 Search Criteria Begin Statior: |
Sheet Stack Onentation End Shafiar: I

Sheet Stack Columns

karginiz and Spacing

Station Labelz

Offzet Labels x|

The sheet library contains all the parameters required to set up and cut sheets for the common
sheet scales used for MoDOT projects. The user will need to select the sheet scale wanted from
Active Cross Section Sheet the pull down menu.

The left side of the dialog contains the list of parameters required to draw the cross section
sheets. When each parameter is selected, the dialog changes the key-in fields to reflect the
selection.
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Most of the parameters should be left alone. They are setup by the CADD Support Center, and
are correct for the given scales. Listed below are the items the user will need to change.

18.4.1 XS DGN
XS DGN defines the file in which the cross-sections are located, the baseline chain, and the
station limits.
gtruss Section Sheet Composition: MoDOT.xssl = | EIIEI
File
Active Crozs Section Sheet [I_10_%5_Shesets =] Layout Sheets I
35 DG File 245 DGN File: | vs.dan Q
Sheet DGM File o
Sheet Dimenzions & Cell #3 Baseline: | =
=5 Search Criteria Begin Statior: |
Sheet Stack Onentation End Shafiar: I

Sheet Stack Columns
b arging and Spacing
Station Labelz

Offzet Labels LI

18.4.2 Sheet DGN File

The Sheet DGN File specifies which file the cross-section sheets will be placed in. (Currently,
the path to the Sheet DGN File including the file name is limited to 40 characters. By using the
working directory, the user can specify only the file name in the Sheet DGN File field to increase

the length of the file name.)

The Horizontal and Vertical Scales should be left at 1.0 regardless of what scale is being
plotted. The Reference Data Point coordinate should be left at 0, 0.

10/27/04
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Chapter 18 Cross Section Sheets

gtruss Section Sheet Composition: MoDOT.xssl = | EIIEI
File
Active Crozs Section Sheet [I_10_%5_Shesets =] Layout Sheets I

5 DG File 21 Sheet DGM File: | »s_sheet_il0.dgn Q,
Sheet DGEM File : _

Sheet Dimenzions / Cell Horizontal Scale: I 1.00

5 Search Criteria Wertical Scale: I 1.00

Sheet Stack Onentation

Sheet Stack Columns - Sheet Placement Paint

b arging and Spacing

ol obels Lower Left 3 [mu): |0.000000 Dp |

Offset Labels x| Lawer Left ™ [mu): | 0.000000

18.4.3 Earthwork Quantity Labels

Earthwork Quantity Labels allows the user define the ASCII file that contains the earthwork
quantity information, as well as toggle on/off the plotting of the earthwork quantities. All the
parameters are set, the user can type in the name of the Earthwork Quantity File in the field or

browse by selecting the Q icon.

gtruss Section Sheet Composition: MoDOT.xssl = IEIIE]

Active Crogs Section Sheet; |I_'I =5 Sheets »| Layout Sheets I

Eile

Shest Stack Orientation 4] [ | abel Earthwork Quantities

Sheet Stack Columng

Margins and Spacing ID | = Offzet | Dffset | Angle | Display =
Station Labelz 1 28825 0.000 0.00...

Offzet Labels 2 28825 -2.000 0.00...

Elewation Labels 3 14500 0.000 0.00...

Eart}'u.-'-.u:nrl::. Quantity Labels 4 175.00 -2.000 0.00...

Sheet Labels 5 28825 -4.000 0.00.. -
Crigital InterPlat - 1| | _pl_l
E arthuworl;, Cluantity File:

| earth-labels. bt o
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18.4.4 Sheet Labels

Sheet Labels allow the user place specific labels in the cross section sheet. CADD Support has
set up six labels for placing text in the sheet title block. The pre-defined labels include:

Route No.
District No.
Sheet No.
Job No.
Contract ID
County

The user is responsible for entering the appropriate text for each label. To enter text for the pre-
defined labels, the user needs to double click in the Label field and do a File >> Save Settings.
The pre-defined label must contain text in the label field, therefore, design users should leave the
Contract ID as pre-defined so construction can easily replace the text with the appropriate
contract number using the MicroStation Find/Replace tool.

gtruss Section Sheet Composition: MoDOT.xssl 10| x|

File
BActive Crosz Section Sheet: |I_'| 0 #5_Sheetz | Lavout Sheets |

Sheet Stack Orientation | Narff| Label X Offset | Y Offset | Display | Plot]
Sheet Stack Colurmng HnuWE‘I.B‘I... 200.30...
Marginz and 5 pacing Diistric 27933, 20030, a2
Station Labels She... |1 288.09... 200.30... ><
Offset Labels Job... | JOB.. 2660000 195.28..
Elervation Labels Cont.. CO.. 259.0000 19056...
Earthwork Quantity Labels County CO..  254.0000 181.11..

M arme; I Type: ISheetNumber TI
# Offget: I 0.000000 v Offget: | 0.000000 Lo

DF Ongin I

Label: |

| File

Sheet Library
Sheet k

18.4.5 Files Menu

From the Files menu, the user can attach a Sheet Library.
CADD Support has set up the runs so the MoDOT default sheet
library is automatically attached when entering the run. Only the

Load %7 Input File. ..
Save Setkings

Layaout Sheets

Exit
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MoDOT default sheet library will be supported. The Sheet option is used to create, delete or
update any sheets to the library. Any changes to the Sheet Library must be requested through
CADD Support. The Save Settings will save all information in the Cross Sections Sheets
dialog box. The Layout Sheets option will process all parameters that have been set in the
Cross Section Sheets dialog box. The Exit option will exit the Cross Sections Sheets dialog
box.

18.4.6 Layout Sheets

In the Geopak 2004 version of the cross section sheet generator, the Geopak cross sections are
not longer copied to sheet. Instead, each cross section is referenced into the sheets, thus
eliminating the need to layout sheets after making changes to the original cross sections.

The user can layout new sheets either by selecting the Layout Sheets option from the File menu
or by selecting the Layout Sheet button in the cross section sheet composition dialog box.

[
Active Cross Section Sheet [I_10_35_Shests F Layout Sheets | ]

—— |
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Exercise 18-1

1. Open the MicroStation file t:\br-proj\a_geopak\d2\j2p0300\data\xs_j2p0300.dgn.

2. Open the project t:\br-proj\a_geopak\d2\j2p0300\project\j2p0300.prj.
Enter the project as user userc and go into Road.

3. Select the Bents working alignment.

4. Choose Cross Section Sheets from the Project Manager dialog.

Crozz Section
Sheetz

Copy the MoDOT run to Bent3.

Run
06/13/2005 10:00:23
MoDOT 06132005 09:53:15
D ezcription
Cancel |

Open the Bent3 run.

5. Create a new MicroStation file. Name the file xs_bent3_sheets.dgn, and put the file in the
directory t:\ br-proj\a_geopak\d2\j2p0300\data \. Use the seed file
t:\standard\wsmod\design\seed-i\i_10 xs 100_sheets.dgn.
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6. Be sure the following items are set in the XS DGN File section of the dialog:

Active Cross Section Sheet 1 _10 XS Sheets

XS DGN File xs_j2p0300.dgn
Chain RTEG6
Begin Station First Cross Section Station
End Station 1295+00 R 1
Etruss Section Sheet Composition: MoDOT.xssl 0] x|
File
Active Crogs Section Sheet: |I_'I 0 =5 Sheets | Lavout Sheets |
3 DGN File 35 DGM File: [s_J2P0300.dar: Q
Sheet DGN File

%5 Baseline: [RTER
Begin Station: | 1294+332.33
End Station: | 1295+31.33

Sheet Dimenzions / Cell —
5 Search Criteria
Sheet Stack Orientation
Sheet Stack Colummng

b arging and Spacing
Station Labelz

Offzet Labels

7. Select the Sheet DGN File to be the file xs_bent3_sheets.dgn created in step 5.

Etruss Section Sheet Composition: MoDOT.xssl o ]
File
Active Crosz Section Sheet: |I_'I 0 #5 Sheetsz | Layout Sheets |
3 OGN File = Sheet DGEM File: |Hs_bent3_sheets.dgn QL

Sheet DEM File

Sheet Dimenszions ¢ Cell
5 Search Criteria
Sheet Stack Orientation
Sheet Stack Colummng
Marging and Spacing
Station Labels

Offzet Labels

Harizantal Scale: I 1.00
Yertical Scale: I 1.00

Sheet Placement Paint

Lower Left # [mul; | 0.000000
Lower Left ' [mul: | 0. 000000

il

[ Detach Existing Sheets before Processing
All Sheets |n Active Model

=

Attachment: bl |
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8. Inthe Earthwork Quantity Labels section, turn on the Earthwork Quant. Define option,
and set the ASCII file to bent3.txt.

Etruss Section Sheet Composition: MoDOT.xssl =0 x|

File
Active Crosz Section Sheet: |I_'| 0 x5 Sheetsz | Layout Sheets |

Sheet Stack Orientation :I ¥ Label Earthwork Quantities
Sheet Stack Calurmng
M arging and Spacing set set | Display | Plot |
Station Labelz 1 28825 0.00o
Offzet Labels 2 2BB.2% -2.000
Elevation Labels 3 14500 0.000
ork, Gluantity Lab 4 175.00 0.000

Sheet Labels F 28825 -4.000
Digital InterPlot - E 14500 -2.000

E arthwwork: Quantity File:

| bient3 bt Q

9. Select the Sheet Labels section of the dialog and change the Label column for the following
lines (Do not change the values for Sheet No and Contract ID):

Route 6
District 2
Job No. J2P0300
County GRUNDY
Etruss Section Sheet Composition: MoDOT.xssl I ] S
File
BActive Cross Section Sheet: |I_1 0 #5_Sheetsz =] Lavout Sheets |
Sheet Stack Onentation ;I Mame | Label | 5 Offset | Offset | Displ
Sheet Stack Columns Foute B 261.81... 200.30..
Marging and 5 pacing District 2 279.33.. 200.30.. =
Station Labels SheetMo. 1 288.09... 200.30.. ¥
Offset Labelz Job M. J2P0300 2560000 1985.24...
Elevation Labels Contract ID COMTRACT# 2R9.0000 130.5E...
E arthwwark Quantity Labels County | GRUWDY | 254 181.11...
Sheet Labels
Cigital InterPlat - 1| | |
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10. Save the settings for the run (File > Save Settings).

11. Layout the sheets by either going to File > Layout Sheets or by clicking on the Layout
Sheets button.

12. Repeat the process for Bent 4, by going back into Cross Section Sheets. This time however,
copy the Bent3 run and name it Bent4. Go into the new run. By copying the Bent3 run,
everything is already set except for the station range and the name of the files. Use names
relevant to Bent 4. The earthwork quantities file is bent4.txt, for instance.
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Chapter 19 XS Reports & Limits of Construction

19.1 Objectives

e Create various cross section reports:
- for plan use (design elements and quantities)
- as input for other programs and/or applications of GEOPAK
- for construction layouts

e Create and plot construction limits in the plan view.

19.2 XS Reports Definitions

The GEOPAK Cross Section Report Utility can extract up to sixteen different reports from
original and design cross-sections. For each report generated, the user must set the parameters of
the existing and/or design cross sections. GEOPAK also provides an option to make custom
headers for each of the reports via the User pull down menu.

19.3 XS Reports Accessing
& %5 Reportim =] b

Lser

To access the XS Report select Project Manager >> Reports & XS
Quantities.

19.4 XS Reports Dialog : Clearing

I —(oix| From the XS Report dialog box select User >> Closure
User Preferences; a Report Header dialog box will DTM Input

appear with all options ghosted out. To activate
the individual fields simply toggle on the box
next to the desired field. Once you have completed the dialog box, the HEL-2
information will be saved as an .hdr file. This allows for the creation of

DT Prop 30

. . HEC RAS
a separate header for each type of report. The tolerance field determines |
the maximum gap allowed between cross section elements. Mulitine |
Prafile Grade |
= X ; .
RISIES =
File
W Date Month Dapvear ¥ | Bl |
¥  Master Headerl | Report Name Seeding I
IV Master Header2 | Alignment & Stationing e |
¥ Master Header2 | Report by: John Doe EEE—— |
¥ Mumber Page ehng L o
Tolerance [0.100000 WwSPRO |
A adiug of Display Circle: I 4.000000 50 Lish I
¥ ifsdjust Output File E stension According to Fepart
I" Hilte
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Chapter 19 XS Reports & Limits of Construction

19.5 Reports

19.5.1 Blue and Red Top

Based on the dialog box settings, GEOPAK determines the offset and elevation of a slope and its
breakpoints. Blue refers to the top of pavement and Red is the top of subgrade. The user must
determine this by indicating the level, color, weight and style for each surface.

19.5.2 Clearing

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.
You can obtain the results in meters squared and/or hectares. Toggle boxes for Cut Slope
Rounding, Additional Clearing in Cut and Fill, and Minimum Clearing Width are provided for
increased control over the output.

GEOPAK can also generate quantity sub-totals based on the value specified in Sub Every.

To use the Except Width option, you must have an existing ASCII file that includes the
Beginning and Ending Station and Exception Width.

Once everything is set, you can output the information to an ASCI|I file

19.5.3 Closure

The Closure Report provides information on the intersection point between the user defined
proposed finish grade and existing ground. In addition to the ASCII report, the designer may
instruct GEOPAK to close any gap either by drawing a vertical line between the endpoint of the
proposed finish element and the existing ground or extending the slope of the last proposed
element to intersect existing ground. The procedure will not extend existing ground. The
Closure Report can be accessed within any Microstation cross section file by selecting Closure
from the main XS Reports dialog

19.5.4 DTM Input

This process generates XYZ coordinates from cross section elements and places this information
into an ASCII file for use in Geopak’s DTM package. To use this dialog box simply enter the
.gpk job number, chain name and station range. GEOPAK will read the cross section elements
based on level, weight, color and style.

19.5.5 DTM Proposed 3D

This report is similar to DTM Input except that you can set both original and proposed cross
sections at the same time. This report also differs in that it makes breaklines across the cross
sections. This report is mainly useful when making 3-D cross sections for modeling purposes.
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19.5.6 HEC-2

This process reads cross section elements and formats the information in an ASCII text file
suitable for use in the HEC-2 hydraulic program.

19.5.7 HEC RAS

This process reads cross section elements and formats the information in an ASCI|I text file
suitable for use in the HEC RAS hydraulic program.

19.5.8 Multi-Line

This report is useful in creating cross-sections for staged construction. Begin by entering the job
number, chain name and station limits. Primary cross section element parameters must be
completed before secondary element parameters. This is important due to the order in which
GEOPAK reads the information. Once all the parameters have been entered, the new cross
sections may be drawn to the design file or you may choose the display only option. An ASCII
text file will be generated.

19.5.9 Profile Grade

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 create horizontal and vertical alignments along the low
points and store them directly into the .gpk. Horizontal alignments created from this report will
start with station 0+000 and have no curves.

19.5.10 Radial Staking

The Radial Staking Report is a specialized report created for the U.S. Federal Highway
Administration (FHWA).

19.5.11 RT 40

The RT 40 Report produces RDS based RT40 data. To use this dialog box simply fill in the job
chain name, stationing range and the parameters of the cross section elements you wish to use.
19.5.12 Seeding

Other than the usual entries, the user must enter the parameters of the elements to be seeded.
This dialog box includes slope and subtotal options as well as a way to limit the number of

segments read (By-Pass Segments). The user may also establish additional seeding
specifications (Additional Distance).

Once all of the settings are complete, the report is written to an ASCII output file for use in plan
quantities.
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19.5.13 Slope Stake

The Slope Stake Report is a special format report developed for the FHWA. This report
generates offsets, elevations and superelevation information for each cross section. To generate
this report fill in the usual cross section parameters plus Subgrade and Hub Staking information.
When complete, push Apply and the report is written into an ASCI| file.

19.5.14 Staking Detail

The Staking Detail Report determines the tie down point between the proposed finished grade
and the existing ground. GEOPAK will list the right and left offset, elevation, slope of the finish
grade and superelevation rate for each cross section. To create this report, fill in the project
information and desired cross section elements’ parameters. Once complete, you have the choice
between two formats, a FHWA ASCII report or a Montana DOT report (includes ditch
elevations).

19.5.15 WSPRO

This report takes the cross section elements and turns them into an ASCII file in the WSPRO
format for use as input in the WSPRO hydraulic analysis program.

19.5.16 XS List

This report creates a listing of elevations and offsets for each cross section element according to
user defined parameters. You have the option of creating either an original cross section list or a
design cross section list. These reports are very similar to RDS cross section lists.

Note: For more information on the various reports and the dialogs, see the Geopak online
help.

19.6 Accessing Limits of Construction

To access the Limits of Construction _ (ol x|

dialog, go to Project Manager >> Limits S

of Construction. After the run is chosen, i L e
the foIIowing dialog opens. Chain IFH:ILITEEEI _v_I Talerance |I:I..'-"5EIEIEI[
BegSta 445+30934FR 1 | 445+30.94 F 1
EndSta  490+00.00F 1 | 430+00.00R 1
Flan Dign |rteEEl_pIan_i5pEl1 00.dgn File= I
Existing Ground Line : /f{‘-\, 1 Display I
Propozed Finizh Grade /Q"-\, _ 1 Display I

Fararneters | Fadius of Display I 5.000000

Tie Down Option All Tie Downg "I

Apply |

19-4 Missouri Department of Transportation 10/27/04



Chapter 19 XS Reports & Limits of Construction

19.7 Processing Limits of Construction

The user can specify the .gpk job number, the centerline, and the file containing the plan view

information. The  Working
Alignment should fill the Existing [ alaaliuaiatd s =101 x|
Ground and the Proposed Finish Cut Fill Transition ——
Grade sections. { ______ L ______ { ——

I |

T_he Parameters button opens the - Lv: Roadway-Ditches
dlalog box below. The symbology for [" Place Construction Limit Offzet From CL ™ o 50

the cut, fill, and transition construction Le: 2
.. . . . Parameters |
limits can be set in this dialog. W 2

k. | Cancel |

The Place Construction Limit toggle
allows the user to place various text strings along the construction limits. Selecting the
Parameters button, and making the desired changes in the dialog box shown below will set the
symbology for these text strings.

The Radius of Display field is the size of the display ___
circle when Geopak is scanning the cross-sections. [ iRllataiiasa bl k. - o =]
The last option in the main Limits of Construction _ _
dialog is the Tie Down Option. There are two Tie Cut Prefis | Suffis |
Down Options. If the All Tie Down option is set, all Fill Prefis | Suffi |

tie downs within a section are plotted. (l.e. wide Len
medians, outer roadways, ramps, etc. may have tie

downs in between the limits of the main roadway, and Riaht
the outer roadway or ramp.) If the Outer Tie Down =

option is selected, then only the outmost tie downs are RT Orientation Relative | [T00000C
plotted. LT Orientation _Relative v | [T.000001

Once the Apply button is chosen, the limits of S MO - S

construction and the optional text are drawn into the Ok =
. . | ancel |
plan view file.
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GEOPAK Road for Bridge Ex. 19-1 HEC RAS XS Report

Exercise 19-1

This is a group exercise to demonstrate how stream cross sections can be plotted from both a
digital terrain model (DTM) and the field surveyed survey chains. Once the cross sections are
plotted, the HEC-RAS cross-section report is used to create a data file that can be imported in to
HEC-RAS.

The minimum electronic information that the district contact needs to provide is the DTM stored
as a TIN file and the survey points stored in a GPK file. In most cases the district should be able
to provide chains and profiles created from the survey information along with plots the chains
and profiles in MicroStation.

1. Open the MicroStation file:
t:\br-proj\a_geopak\d2\j2p0300\data\xs HEC_RAS.dgn.
Review the cross sections.

2. Open the project t:\br-proj\a_geopak\d2\j2p0300\project\j2p0300.prj and enter it as
userc.

3. Copy the J2P0300 working alignment to HEC_RAS and enter that working alignment.

4. Enter the Working Alignment Definition for HEC_RAS and change the following:

Section Item Value
Plan View Chain: Stream
Cross Section View XS DGN File: xs HEC_RAS.dgn

7' Working Alignment Definition: HEC_RAS o =] 4

%S DGM File: | xs_HEC_RAS.dan File: |

Plan Wigw
Pattern
Shapes

Prafile *igw Chairn: STREAM
Location

En:n:z::z: Section Wiew Beqgin Statior:  0+00.00 F 1

Ewizting Ground
Froposed Finizh Grade
DT

End Station: 18+83.54 R 1

ﬂl Cancel |

Click OK to save the changes to the working alignment definition.
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Ex. 19-1 HEC RAS XS Report GEOPAK Road for Bridge

5. Choose Reports and XS Quantities from the Project Manager dialog. Pl =10l x|

lser
Reports & X5 | Blue & Fed Top |
Huantities

Clearing |

This will bring up the XS Report dialog shown to the right. Select the Clasure |
HEC RAS report. DTM Input |
The dialog shown below will appear. Enter the information as shown: DTM Piop 30|
HEc2 |

i
Job Mumber I 300

Fdualti-Line

HEC RAS Elements Prafile Grade

Radial Staking

HEC R&S Report File | HEC.geo Files | |

rT40 |

Aoply | Seeding |

Slope Stake |

Double Click on the button outlined above to bring up the HEC RAS Staking Detail |
Select Element Symbology dialog.

wsPRO |

To extract the survey profiles, use the setting shown in the dialog below S List |

and on the left. The settings in the dialog below and on the right are for B
the sections created from the TIN file. Click the X in upper right corner I Hilte
of the dialog to close the dialog and accept the settings.

14 Jl=T

|7 Ly Mames; | Profile-E sisting ground i & |7 Ly Mames: | Profile-E sisting ground i &
[ L Wumbers: | | [ L Humbers: | |
¥ Colors: |1 ] ¥ Colors: |1 ]
r Stles: | | r Styles: | |
¥ weights |2 ] ¥ wieights |2 ]

bl atch I Dizplay | Feset | katch | Diizplay Rezet

Select Apply to generate the report.

The report will be written to the working directory. Open the report in Ultra Edit. Itis:
t:\br-proj\a_geopak\d2\j2p0300\data\HEC.geo.

To import the data into HEC RAS, start the HEC RAS project and go to
Edit > Geometric Data... in HEC RAS. In the Geometric Data dialog,
go to File > Import Geometry Data > GIS Format... and load the HEC.geo report.
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3D Modeling
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Chapter 20 3D Modeling

20.1 Objectives

Create 3D cross sections from 2D cross sections

Interpolate between 3D cross sections to create B-spline surfaces
Use Drive Through to view the model

Place pavement markings on the 3D model

20.2 Definitions

Geopak 3D Modeling is a process of deriving three-dimensional cross sections from two-
dimensional cross sections and interpolating between the three-dimensional cross sections to
create b-spline surfaces that represent the design.

20.3 Prerequisites

Before a 3D model can be extracted from 2D cross sections, there are a few prerequisites that
must be met. They are:

e 2D design cross sections
e Plan view graphics
e 3D design file

2D Design Cross Sections

The user should have an existing design file where 2D cross sections are stored. The user will
need to know which levels contain the existing ground line and the proposed finished grade.

Plan View Graphics

The user must also have another 2D-design file containing plan view graphics. The plan view
graphics should include the elements specified in the Run. For example, it should contain edge
of pavement, chains, and pavement markings.

3D Design File

A blank 3D-design file must exist to store the 3D cross sections as they are generated. Enter the
3D-design file and attach the 2D-plan file as a reference file. Save the settings of this file with
only the Top View displayed.
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Chapter 20 3D Modeling

20.4 3D Modeling Tools

From a 3D-design file, access the 3D modeling tools by selecting 3D Models in Road -
Project dialog (shown to the right) or by selecting the 3D Models icon, which is the Madels |
middle icon in the 3D Tools box shown below.

30 ﬂ
YRl <=

_ o] | The dialog box §hown to the left yvill appear requiring ajob
Fie number and chain name. It contains the following tools:
Hab; rm—ﬂl 3D Alignment - draws elements into a 3D file at the correct
Chair: [ROUTESD <] ,E] coordinates, using the specified alignment and profile.
30 Alignment 3D Cross Sections - references your 2D cross section file and
2D Crass Sections creates a 3D complex chain to represent the 3D cross sections.
|nterpolate Between Sections
3D Pavement Markings Interpolate Between Sections - interpolates between the 3D
cross sections to create B-spline surfaces.

Pavement Markings - adds pavement markings to a 3D model. The pavement-marking tool
scans pavement markings in a 2D file and draws the markings in the 3D file based on user
defined parameters.

20.5 3D Modeling Process

1. Plot the 3D alignment in the MicroStation 3D file, and attach the plan view as a reference
file.

2. To add the 3D Cross Sections, GEOPAK opens the 2D cross section file, scans the cross
sections and creates a complex line-string in the 3D-design file based on the cross sections in
the 2D file.

3. B-spline surfaces must be created using Interpolate Between Sections. For a complete
rendering, the model needs to be refined by adding additional surfaces to the model.

4. Add the 3D Pavement Markings.

The following subsections looks at each of these steps in more detail.
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20.5.1 3D Alignment

The first step is to plot a 3D alignment, which is a representation of the combined chain and
profile. To active this tool, click on 3D Alignment in the 3D Modeling Tools dialog. This
brings up the following dialog. An offset from the chain can be specified as well as the
horizontal and vertical scales and the symbology of the 3D alignment. If the scales are not
distorted, the alignment is plotted using true X, y, and z coordinates. If the Vertical Scale differs
from the Horizontal Scale, true x and y coordinates are used and the elevations are distorted.

e

Chain |ROUTESD E3
Profile [ROUTESOPR x|
Offzet | 30.000

Hu:urizu:untalSu:alel 10
VerticalScalel 10

Symbaology

_borly |

To complete step 3, the 3D alignment must touch each of the 3D cross sections. The easiest way
to make this happen is to plot the string at one of the profile grade alignment ties. To set the
symbology, double click in the Symbology preview to bring up the following dialog.

~ Symbology
[evel: IR L~
Coler: L] 0 =
Style: | 0 [
weight: | a =
Cancel |

Change the attributes by picking the desired option from list that appears when you click in one
of the fields. Click OK to save the changes and close the dialog or click Cancel to close the
dialog without saving any changes.
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20.5.2 3D Cross Sections

The second step is to generate 3D Cross Sections: To do this click on the 3D Cross Sections
button in the 3D Modeling Tools dialog.

e Enter the 2D cross-section file _ (o]l

containing design cross-sections;
GEOPAK reads the file to

determine the beginning and Current Station:  445+30.94 B 1
ending station of the cross- Begin Station: 445+30.94 R 1 [445:3094 F 1
sections. These stations are End Statior:  490+00.00F 1 [430+00.00F 1

automatically displayed in the
dialog box; however, the user
may key in a different range. Existing Ground Line :

Level Symbaology Search Criteria

e Define the attribute information Pl [Ptk Bz
for Existing Ground Line and
Proposed Finished Grade. You
can check the Level Symbology Apply |
Search Criteria by holding
your cursor over the icon for the Existing Ground Line and Proposed Finish Grade.
Click on the icon to open the following dialogs, which allow you to change the settings.

1= Jlel

|7 Lv Mames: | =5-Existing surface- EI |7 Ly Mames: | =5-Proposed surfac EI
I Ly Numbers: | EI I Ly Numbers: | EI
¥ Colors: | 40,90 EI ¥ Colors: | 0-253 EI
v Styles: | 2.3 EI v Styles: | 0-7 EI
v Weights: | 3 EI v Weights: | 015 EI

Fezet | Fezet |

e Select Apply

GEOPAK opens the 2D cross-section file and begins creating 3D complex line-strings from each
cross-section. Each 2D cross-section is highlighted as the line string is formed. This gives the
user a brief opportunity to check for errors. When the process is complete, Geopak returns to the
3D file to draw the cross-sections.

A visual inspection of the 3D cross-sections should be performed to verify their integrity. The
colors of the 3D-line string should reflect the same colors as shown in the 2D-design cross
section. If an error has occurred, the user should return to the 2D-design cross-section file and
fix the appropriate cross section(s) using GEOPAK and/or MicroStation. Repeat the 3D cross-
section process for any revised cross-sections and review.
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20.5.3 Interpolation Between Sections
The third step is to interpolate between the 3D cross sections.

7 Interpolation Between 3D Cross Sec =0l x|
Method: _Longitudinl "I

— Beain Station

[ Station] | 445+30.94 R 1 DF Offzet; |-'I 66.70353
CP Offset: [161.926191

— End Station

Station | | 455+00.00 R 1 CP Offset: | -200.00001
CF Offset: | 299.993360

[ Highlight &pplied BreakLines " Fonzed Color: |4 J

Draw Surfaces |

The only Method supported for interpolating between cross-sections is Longitudinal. It uses
the attached 2D-plan view drawing is used for the longitudinal references.

Beginning Station and Ending Station — These values which cross sections are used to create
the b-spline surfaces. The easiest way to set the values is to click on the Station button and data
point (and accept) any where on the cross section for the desired beginning and ending stations.
This will automatically fill the station values and the their offsets. If surfaces are not to be
created for the whole cross section, the DP buttons may be used to limit the width of the
interpolation..

Highlight Applied Breaklines — This will highlight the breaklines used in the interpolation
when activated.

Select the Draw Surfaces bar at the bottom of the dialog box to begin the interpolation process.
The user is encouraged to process a small range of cross sections until the entire project has been
done. When GEOPAK interpolates 3D cross sections, it projects like color to like color between
cross-sections. All MicroStation elements should maintain a consistent color scheme throughout
the project. For example, within a 2D file, all ditch slopes should be drawn using the same color,
paved roadway with another color, etc. If colors do not correspond, you will get a “Color
Mismatch” error and the process will terminate. There are two ways to correct this error:
e Check the cross sections for an inconsistent color scheme, correct any errors, then
regenerate the necessary cross sections, or
e Activate the Force Color toggle; this will allow Geopak to ignore the color of the cross
section elements and interpolate using only the specified color. For this to work the DP
buttons need to be used since each surface type (pavement, shoulder, curb face, foreslope,
ditch, backslope, existing ground, etc.) needs to build separately.
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20.5.4 Pavement Markings

The fourth step is to place pavement markings in the 3D file by extracting graphic information
from the plan view of a 2D file. (Pavement markings created by copying parallel a complex
element must be dropped before they can be included in a 3D model.). This is an optional step
and is not required to create the model.

R

Reference File: | te50_plan_jSp0100.dgn Files... |

Search Criteria P N I

Stripe YWidth: | 0.33 Surface Elevation Qffzet: I 010

e

Enter the name of the 2D graphics file containing pavement markings.
Provide Search Criteria by entering the graphic attributes of the pavement markings.
Stripe Width reflects the actual width of the plan view stripe you want to create.

Surface Elevation Offset is the distance from the B-spline surface the stripe shape is drawn.
Special attention needs to be applied to this value. If the distance is too low, the stripe may fade
into the roadway; if the distance is too high, the stripe may cast a shadow on the road surface
when the model is moved to a visualization software package. It is desirable to place the stripe
just above the surface. Begin by using a value of 0.10; if adjustments are necessary, use small
increments.

Pavement Markings may be applied to an entire view or a fenced area by selecting the
appropriate option. If view is chosen, be sure to fit the view before processing.

20.6 GEOPAK Drive Through

GEOPAK Drive Through provides the user realistic visualization of 3D surfaces. Select
Applications >> Geopak Road >> 3D Tools >> Drive Through or choose the Drive Through
icon shown below.
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This brings up the Drive Through Window. _ (ol x|
The user must enter the Job Number and a Chain ok [101 — QJ
name. The drive through will follow this chain with Chain: [ROUTESD =] ]
the applied Plan View Offset. Plan Yiew Dffset: | 34.00
) ) ) ) Yertical Offset ""I W
gv_vo 0|_ot|]9ns a{E avall(;;lble to d(te_fln;aI the distance the Station: [446+00.00
river is from the roadway vertically:
. . Step | t [100.00
e Constant Elevation places the driver at a =R TETEmEn
fixed elevation, as defined by the user, Target Offset: [30000
throughout the drive through process. o0 -180f - 180
e Vertical Offset places the driver at a T
e : L 5 P iew: 17|
specified distance above the model, meaning ocate Stating Poirt_| L
the elevation of the view changes with the Apply |
elevation of the model.

The Station value automatically displays the beginning station of the selected chain, which may
be changed by user key-in.

Step Increment defines the distance traveled between each camera view.
Target Offset defines how far down the road the viewer is looking (the focal point).

Pressing the Locate Starting Point button finds the first station on the alignment where a 3D
graphic element is present. This is a convenient way to locate the start of a model.

View indicates the MicroStation view to be processed.

Press the Apply bar to update the camera view to any changes in the settings or to apply the step
increment. Once the first view is displayed, the user may pan the view by moving the slide bar
to the desired angle and pressing the Apply button.

After viewing the model:
e Restore the view by rotating to the top view.
e Access the Settings >> View Attributes dialog box from the Microstation command
window and toggle Camera off (automatically toggled on during drive through process).
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