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GEOPAK Road Introduction

1.1 Introduction

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 will help 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 J1IP0999 -> 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.iho

fname###.00c  ASCII output file created by GEOPAK during a COGO session. Variables are
the same as defined above. Example: align999.0ho

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

1.3 Accessing GEOPAK

GEOPAK is started upon entering a MicroStation File. To verify that GEOPAK is active, scan
the MicroStation menu bar where the Applications menu appears. Simply pull down
Applications > GEOPAK Road. When each GEOPAK tool is selected, the corresponding
dialog will appear. To utilize the full potential of GEOPAK, usage of the GEOPAK dialogs may
be interspersed with generic MicroStation commands. In addition, 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.

1.4 User Preferences

EEEDPAK User Preferences x|

Distance Decimal 99,1234

Direction Bearing ™
&ngle Sec. Decimal  9°9'9.12 Coordinate &= i

-

-
Station Decimal  9+33(9].12 - Unit _Englsh ™
Station Format  12+34 bl

“Whorking Directory I | Select...

Feature Preferences... |

COGO Preferences. .. |

Superelevation Preferences. . | GEQPAK 2000 "’l

Plan & Profile Sheets Compatibility GEOPAE 2007+ ‘"’I

(1] | Cancel |

[ Show thiz dialog at GEDPAK startup.

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.

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

1.4.1 Feature Preferences

The Feature Preferences button will activate the following dialog.

g Feature Preferences
Yizualization & Mapping Parameters
SO File : |t:'\gpk_std'xsuwe_l,l'xmudnt.Smd Select... |
Edit SkD... |

¥ Apply Best Match Feature Flaot 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.

1.4.2 COGO Preferences
The COGO Preferences button will activate the following dialog.

g CO0GO Preferences
\ob Open Mode! _ Quey |
Job Directory | Select...
Cogo Input File Dir. | Select...

Coga Output File Dir. | Select. .. |

¥ Bedefinition of Elements

[ Force redefinition off at Cogo Activation

ok | Cancel |

The Job Directory can be set to indicate the location of the coordinate geometry database (.gpk).
If this field is not set, GEOPAK will look for the coordinate geometry database (.gpk) in the
Working Directory. The COGO Input File Dir. and COGO Output File Dir. 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.
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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.

1.4.3 Superelevation Preferences

There are two options for using GEOPAK Superelevation, GEOPAK 2000 and Classic.
GEOPAK 2000 will use the tools made available in GEOPAK 2000 and later versions. The
Classic option will bring up the tools available prior to GEOPAK 2000.

**Note: The Classic option will not be supported within MoDOT. Only the GEOPAK 2000
option will be supported.

The Superelevation Preferences have been set by CADD Support and do not need to be
modified by the user.

1.4.4 Plan & Profile Sheets Compatibility

Three options are available for creating Plan & Profile Sheets, Classic, GEOPAK 2001+, and
GEOPAK 2001+ with Raster Manager. MoDOT has adopted the GEOPAK 2001+ Plan &
Profile Sheets tool in preparation for GEOPAK 2004. The Classic tool is not supported in
GEOPAK 2004 and will no longer be used in training, although it is permissible to use the
Classic tool for jobs that will be let before December 31, 2004.
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1.1 Objectives

e Be able to start a new GEOPAK job with the Start Job dialog.

1.2 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 will create the job directories, copy default Microstation files to the directories, and set
the global origin in the Microstation files. Start Job will also append the job number to the end
of the copied Microstation files. Once a job has been created, Start Job will add a user to the
job.

1.3 Accessing

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

1.4 Start Job Dialog

Once the user has accessed the Start Job & Start Job
dialog box, shown right, they will need to

fill in or choose the Job Number and the s it | | _Browse.. |

Path in which to place the job directory. IV Append Job Number

Once the job number and path have been Path: [t de-projt Browse... |

chosen, the District and County can be

chosen. y Drigtrict ;I County _Andrew v|

If th ] ] b, d [ &dd Userids to Existing Job Uitz Metric vI
e user is creating a new job, do not USERIDS Sheets:

check the Add Users to Existing Job TPy e [

toggle, just choose the userids of the people boenip B Typical Gect | |

that will be working on the job. If a job bryanr B 2B

already exists, and the users are being haltrk Plan

added to the job, check the Add Users to ;'17531 ;D{L

Existing Job toggle. oelth — Uity —

For a new job, select the Units and the [T Custom Coordinates

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 ' CODRDINATE |

they are created.
y ak | CAMCEL |

# COORDIMATE |

If the job is not based on the modified state
plane or the state plane coordinate systems, Custom Coordinates must be set to shift the global
origin. If the modified state plane or state plane coordinate systems were used for the project,
the County selected will determine the global origin shift.
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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— de-proj\
L county
L— job number
— data
— dtm.dgn
— pattern_shape.dgn
— plan.dgn
— profile.dgn
— topo.dgn
— xs.dgn
— plan_sheets

L projects

L projdbs
E useridl

userid2

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 Sheet directories contain the plan and profile sheets, cross section sheets, and any other
sheets 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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GEOPAK Road Chapter 2 Project Manager

2.1 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.

2.2 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.

2.3 Accessing

Application:  “Window MoDOT  Add-Ons Help
To access Project Manager, select Applications GEORAK v ~ N
>> GEOPAK Road >> Project Manager GEOPAE DRAINAGE » | D& d ‘ = ‘ & C

GEOPAE ROAD GEOP&K ROAD Tools

GEOFAE SITE
GEOPAE SURWEY

Froject Manager

- v

Active Chain Control
GEOPAK Element Attributes

or select the Project Manager icon. E e

The following dialog appears:

g Project Manager
FProjectz  Directory  Admin

k:Sde-projyColetiSp0 004 project,

Filker: |“.|:-ri Type Project I

Projects: Directaries:
(5p0100.prj [.]
[projdbs]
[-a]
[c]
[-d:]

[t-]

Job Mumber: 100

D escription:

(1] 8 | Cancel |
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2.4 Project Manager Dialog

2.4.1 General Description

The current directory is displayed at the top of the dialog box. This can be modified by
traversing to a different directory in the Directories list box. Project files (.prj) are displayed in
the Projects list box. The project files should be located in the
t:\de-proj\county\jobnumber\project 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.
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.

2.4.2 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.

2.4.2.1 PROJECT TOOLS

There is four choices under the Projects pull down: New, Edit, Delete, and EXxit as shown
below.

As can be seen from this dialog box, the Windows

W&— motif also keeps track of the last few processes that
have been executed. These may be recalled as
needed by selecting the desired process.

Edit...
Delete...

[*]

1 [5p0796 oeltjh SuperE levation2000 routeb0
2 BpU7IE oeltjh Proposed=5S criteria

3 Bp07I6 oelth Surveyh anager 25357dm

4 [0u0598 wormand Survepkd anager all

B 00592 wemand ExistingGround 34

G (Bp0796 ok Earthesark BaDOT

7 Bp07IE oeltjk ExistingGround=S criteria

3 5plFI6 oeljh Earthesark: fill

3 5p0736 oeltjh PlanProfileSheet: Englizh
10 jud=999 mitchal Eartbwork. heath03

[4]

Exit

. Cancel |
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The New menu option is used 0 =y
create a new project. The .prj

file will be stored in the Project Mame: |[| |

directory shown in the Directory .

path at the top of the Project e Sail
Manager dialog box. When the Job Number: | Select | Profersnces |

New menu option is selected, the Project Description:

following Create New Project
dialog appears.

The Project Name can be any
number of alphanumeric
characters. For MoDOT _ o | _ Cancel_|
projects, the Project Name
needs to be the same as the job number. (i.e. j1p0999.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, the Working Directory
should be set to t:\de-proj\county\jobnumber\data.

The next field is for typing in the cogo job number, or the Select button may be chosen and the
appropriate cogo job number selected.

Next the Preferences button should be chosen and the following Project Preferences dialog
appears.

The user may set the particular parameters for each project as well as the Working Directory.
By setting these parameters for the project, the user does not need to re-set these parameters as
they change projects. The preferences set with that project are recalled when the project is
recalled. After all of the information is entered, the OK button is selected, or if the user wishes
to abort, the Cancel button may be selected. For more information on the User Preferences
dialog, see section 1.3 in the Introduction.

75 GEOPAK User Preferences x|

Digtance Decimal 99,1234

Direction Bearing ™
Coordinate = bl

Angle Sec. Decimal 9°9'9.12

4444

Station Decimal  9+33(9].12 Unit Englsh ¥
Station Format — 12+34
Wiorking Directom I | Select...
Eeature Preferences... |
COGO Preferences. .. |
Superelevation Preferences. .. | GEQPAK 2000 vl
Plar & Prafile Sheetz Compatibility GEOPAK 2001+ v|

ok | Cancel |

[T Show this dialog at GEOPAK startup.
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Shown below is a sample project that includes a project description, which may be keyed in at
the bottom of the Create New Project dialog box.

g[ﬁleate Hew Project [ ]
Project Mame: |{5p0100
YWorking Directory | b \de-proj\Colet5p01004data Select... |

Job Humber; I'IEIEI Select |
Freferences |

Project Description:

Sample Clazs Project

1] | Cancel |

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

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.

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

2.4.2.2 DIRECTORY TOOLS

There are two options under the Directory pull
down, Create New Directory and Current

g Project Manager
Projects

. ) ¢ i hjecth,
Working Directory as shown. - 155
Fil Qurnlanlt Working DIHIEI:tDr_'.-' ok I
The Create New Directory option will create a Prajects: Directories: .
new directory on the disk. If the Current 15p 01 00. prj [] sl

[projdbz]
[-co]

[-d:] L
[-e:]
[i-] ]

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

Job Mumber: 100

Description:

juls | Cancel |
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2.4.2.3 ADMINISTRATION TOOLS

The Administration menu option is used to set a

password on a project. It is recommended that a Frojects  Directany

password not be used since the project will need to tg\de_pmmhpmiem

be accessed by more than one user. Fiter: pr | Type Project |
Projects: Dlirectaries:

i5p0100.pri [.] lzl

2.5 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 created

Project Uzers:

to work with any project that resides in the User Info
current projects home directory. The names Full Marne:
shown in Project Users will be the userid’s of Class User
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
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. Thge Opera>tlorpCode, along w?th 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 initial. The
Description field displays the description of the currently selected user.

Four tools are supported on the Project Users pull down as depicted in the exploded view below.

2.5.1 New
The New pull down menu option creates new
users. This option is not to be used in [Ee=x]
MoDOT. To create a new user for a project, =" : User Info
use Start Job/Add User under the MoDOT Eelét.e... il e
menu. This is the only way the user will have = '
the default MoDOT runs. Eassword
T OF Code;
O
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2.5.2 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.)

2.5.3 Password

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

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

2.6 Road Project Dialog

After a minimum of one user has been defined, selecting the & Project: {5p0100.prj
OK button on the lower left corner of the Project Users dialog
or double clicking on a Project User will open the Applications
dialog as depicted.

AL SURVEY |

When the Road option is selected, the following dialog appears.

# Foad Project: {5p0100.prj
File Bemember Options

Wiorking Directorny  Ehde-profhCole’Sp01004data User Chlser Job#: 100 -
v ‘“wiorking Aligrment Influence Buns

Drefi Pt i
Wiorking Alignment  kMoDOT ks | o TERE |

E xizting | |

Graund Exizting Ground E sizting Ground Yertical

Crozz Sechions Profile Alignment

Coordinate |

[eametmy | |

Diraw Pattern ‘—

Calculate Superelevation Fropozed ab
__ Superelewaton | Shapes | CrosszSectionz | Models

Harizontal

Alignment

Plan Wiew J - Earthwark Crozz Sechon

Design | L Sheetz
Plan “iew T abuilar
| [Huantities Summaries | |

Flan & Profile Lirnitz of Reports & =5
Sheetz Caongtruction [Huantities
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2.6.1 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.

# Road Project: {5p0100.pij K

File Bemember Options

YWhorking Directory  Ehde-proiColeh5p01 004data User Clllser  Job # 100 -
v working Alignment Influence Funs

iSelect: Diefi Fort i
YWorking Alignment MaDOT S emel 2 |ewer|

2.6.2 Road Project Dialog Menu Bar
There is three pull down menu bar options: File,

Remember, and Options. When the File option S Femember Options

is selected, the choices are Close and EXxit. mmg Directory  thde-proj\Coledj5p01004data
Exit ing Alignment [nfluence Buns
If the Close option is selected, the user is returned = %farking Aligrmernt  MoDOT

to the Applications 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 Project,
User, or Road in subsequent sessions. For

# Road Project: {5p0100. prj
_Fie |t Optons

) ’ " i Ede-projCole’j5p01 00hdata
example, if all three toggles are activated, and the F v U Liniuence Runs
Project Manager is completely closed, the o Aoad ot

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 and User toggles
are activated, the user is returned to the Applications dialog in later sessions. If only the Project
toggle is activated, the user is returned to the Project Users dialog in subsequent sessions. This
option is particularly useful when numerous users are working on one project.

The Options menu allows the user to toggle on the

Autosink option. When toggled on, this option Fie Remember [T
will sink (move behind the open drawing views) o :

. : . Wwiorking D leiGp01 004dat
the Road Project dialog when a tool is chosen from e 'recmue e =
the Road Project. When a tool is closed, the Road
Road Project dialog will become the active dialog.

v ‘working Alignment Influence Runs
Working Alignment  kaDOT
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2.6.3 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)

# Road Project: {5p0100.pij K

File  Bemember Ophaons

YWhorking Directary  Ehde-projiColehbp01 00%data User Clllser  Job # 100 -
¥ ‘working &lignment Influence Funs
YWorking Alignment MoDOT

Define | Port Yiewer |

2.6.4 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 Bun

the dialog. Double clicking on the Name Name Time

also selects a previous working alignment MaDOT 07241998 10.21.30
for subsequent processing. Pressing the
Cancel button will close 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 escription

kaoDOT defaulk run for Select Waarking Alignment Last
Revized 051900

Cancel |
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e File>>New - allows the user to
create a new working alignment.

Select Working Alignment

(Do not use this option as it will not =g

copy the default MoDOT settings New...
for the working alignment. Instead, gy

e File>>Copy - allows the user to

copy and existing Project, User or

Run.

e File>>Rename - allows the user to

change the name of the existing
working alignment.

LCopy...

use Run>>Copy>>Run to copy the Modify...
MoDOT run.)

Delete

I dger
Run

¥ Project

Time

07/24/1938 10:21:30

Drezcription

Revized

MaoDOT default run for Select Working Alignment Last

05/13/00

e File>>Delete — allows the user to

delete an existing working
alignment.

2.6.5 Define Option

Once a Working Alignment has been
selected, pressing the Define button
invokes the dialog depicted to the
right. The information that can be
associated with a working alignment
is listed in the left portion of the
dialog box. As each option is chosen,
the right side of the dialog box will
change to reflect the information
needed as can be seen in the dialog

Cancel |

g\'«forking Alignment Definition: MoDOT

Plan Wiew

Pattern

Shapes

Prifile Wiew
Location

Crozz S ection Wiew
Ewisting Ground

DTM

Propozed Finish Grade

ok

Cancel |

Design File: |plan.dgn File: |
Chair: I Select |

Begin Station:

End Station:

box to the right after Profile View
was selected.

All information entered in these fields
can be used in subsequent processes
run from the Road Project Manager.
In the beginning of a project, much of
this information will not be known
but, as the user goes through the
deign process; it can be added to the
working alignment definitions.

g\'«forking Alignment Definition: MoDOT

Plan View
Pattern

Shapes

F'n:ufile iew
Location

Cross Section View
Eisting Ground

DTH

Propozed Finish Grade

ok |

Cancel |

Design Fils: |pr0file.dgn File |
Existing Profile: | Select |
Proposed Prafile: I Select I

Begin Station:

End Statior:
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For example’ as soon as the Cha”‘] g\'«forking Alignment Definition: MoDOT

has been stored in COGO, the user : DesignFie: [plandan | _Fie |
can enter that information in the Plan i Chain [FOUTESD | [LSeket
View fields as depicted to the right. Prafe View Begin Statior; 445+30.340

For a more complete explanation of Cross Sestion View End Station:  434+32.900

each option shown, please see the e o Grade

GEOPAK Manual. o

2.6.6 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
Plan View Design File and Chain
Profile Information
Cross Section File
Digital Terrain Models
The Port Viewer will be covered in more detail in GEOPAK Road 2.
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2.7 Road Project Process

The 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 Road Project 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, if the user chooses to change the fields, they
have that option.

# Road Project: {5p0100.prj
File  Bemember Options
YWiorking Directory  Ehde-profiColehiSp01 004data User Clllser  Job # 100 -
Iv ‘wiorking Alignment Influence Runs e = | T |
I t
YWorking Alignment MoDOT i Sne o Ve
Exizting | |
Ground — DrawPatten | — Evisting Ground E isting Ground Yertical
Crozz Sections Profile Aligriment

Coordinate |
Geametry | |

Calculate Superelewvation Propozed a0

__ Superelevation | Shapes | CrossSectionz [ Modelz
Horizontal
Alighiment |
Plan Yiew J - Eathwok | ——— Eru:ugshS etctlu:un
Degign [ L eets
Plar igw Tabular
Luantities Summaries | |
Plan & Prafile Lirnitz of Repaorts & =5
Sheets Construction Cuantities

Many of the Road Project processes function identically to their corresponding dialog’s
invocation from the Road menu. However, some of the procedures will 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 will be covered individually in the separate remaining
chapters.

2.7.1 Select Run Option

When certain procedures are selected from the Road Project dialog, the Select Run dialog will
be 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 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
procedures with the same settings
previously used.

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,
| XS 10, etc.) If Runs have been defined,
they are listed with the last run time. The
description of the Runs can be seen in the
bottom of the dialog 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 dialog. Double clicking on the Name
also selects a previous Run for subsequent processing. Pressing the Cancel button will close 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.

File>>New - allows the user to
create a new run. (Do not use this
option as it will not copy the
default MoDOT settings for the
procedure selected. Instead, use
Run>>Copy>>Run to copy the
MoDOT run.)

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

File>>Rename — allows the user to
change the name of the existing
Run.

File>>Delete — allows the user to
delete an existing Run.

Drescription

MaoDOT default run for Proposed Crozs Sections

Cancel |

SelectRun
J Eun

Mew. ..

Tirne

Copy.. M Project | 07/24/199G 10.26.35

T odify... IJzer
Delete Run
Dreszcription

kMaoDOT default run for Propozed Crogs Sections

Cancel |
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1)

2)

3)

4)

5)

6)

7)

8)

Starting a New GEOPAK Job

Start Microstation and open a Microstation drawing.

Go to the menu item MoDOT>>Start Geopak

Job/Add User. L Add-Ons  Help

Tools 3

Start GEOPAK / CIVILPAK i

|
| Start Geopak Job/Add User
|

In the Job Number field, key-in the job

number. ~~—_
In the Path field, either key- E.Ju:ub Mumber |J5PO534 ? |

in the path, or browse for the = =————__ =
path in which to place the jobnumber [OW3E.
directory.

Choose the District and County / ™| &dd Userids o Ewisting Job Unitz |_Irperial "I
the project is in. USERIDS Scales:

Lo
ney

atkinz
bryanr
otk

koppg -
martid]

zchwac =]

Choose the users that will be working on
the project. (Additional users can
be added at a later date.)

Choose the plan sheet scales that will be
utilized on the project. (Additional scales

. . ™| Custom Coordinates
can be added in Windows Explorer.)

Ok | CAMCEL |

If the job is not located using 1983 State Plane or 1983 Modified State Plane
Coordinates, the custom coordinate will need to be set. To determine the custom
coordinates, look at the coordinates for the survey/photogrammetry data. The
coordinates you choose need to be less than these coordinate values. For example the
coordinate for the following sample of survey data could be X = 450000, Y = 200000.

519054.328 304992.070 215.72 - - -
519048.327 304987.083 215.72 | Custom Coordinates
519040579 304980.262 215.33

519027.463 304968.924 215.33 % COORDINATE [450000

v COORDINATE | 200000

CAMCEL |




9) Press the OK Button. The Start Job dialog will close when the process is finished.

10) In Microstation go to File>>Open.
Open the file t:\de-proj\county\jobnumber\data\plan.dgn where t:\de-proj\county\ is

the path to your project directory as specified in Step 4, and jobnumber is the job
number as specified in Step 3.

11) Start Geopak’s Project Manager by either selecting the Project Manager icon or
selecting it from the menu Applications>>GEOPAK Road>>Project Manager.

LR Gt Window MoDOT Add-Onz  Help

" GEDOPAK » | E- | | | |
W x| ?
{ GEOPAK BRIDGE  » S| &
GEDPAK DRAINAGE »
GEDPAK RDAD J GEOPAK ROAD Tools
GEDPAK SITE 3 Projcct Manager |
FProject Manager
[
GEOPAK SURVEY GEOFAFK. Element Attnibutes ‘

User Preferences |

12) On the right side of the dialog in the Directories section, navigate to the
t:\de-proj\county\jobnumber\project directory where t:\de-proj\county\ is the path to
your project directory as specified in Step 4, and jobnumber\ is the job number as
specified in Step 3. This path will show up in the top of the dialog.

gF‘ruiecl Manager [ x| gF"miect CELEN

Projectz Directory  Adrmin Projects  Directg

khde-projt %pmihmlehiﬁpﬂﬂdh@
Filter: |*pr

Filter: | o Type it Ivpe | Project |
Projects: Tectones: Projects: Directaones:

[Gentry] - [.] el
[ar] [projdbs] -
[Hal] [-a:]
[Fiowell] [-c:-]
[i2p0349] [-d:-]
[i3p0aG4] - [e] =]

Job Mumber: \/ Job Humber:

D escription: D ezcription:

ok, | Ear‘u:ell ak | Ear‘u:ell




13) In the Project Manager dialog, select Projects>>New.

g Project Manager
BlE=eE Directory  Admin

Edi...
Delete...

14) In the Project Name field, key-in
the job number as specified in Step
3.

15) Choose the Select button next to
the Working Directory field.
Navigate to the t:\de-
proj\county\jobnumber\data
directory where t:\de-proj\county\
is the path to your project directory
as specified in Step 4, and
jobnumber\ is the job number as
specified in Step 3.

16) Key-in the 3-character name for the .gpk
file into the Job Number field. The
suggested characters is the last 3 digits of
the job number. (i.e. for job j5p0634a, use
634)

17) Select the Preferences button.

18) Set the accuracy you would like
information to be displayed at for Distance
Decimal, Angle Seconds Decimal, and
Station Decimal.

19) Set the Station format to 12+34 for an
English job, and 1+234 for a metric job.

20) Set the Direction to Bearing.
21) Set Coordinate to NE or XY.

22) Set Unit to English or Metric.

ok [ gsesiphion

=t Name: | GplE3d

—

woiking Dimchory | Hide-peoisooka\Sp0E 34 dats Seder:l

- | Frafmierces |

[1[3 Canesl |

Pijiect Prefedenses

Listance Decamal 93723
Laongle Seconds Decimal 979917
Sigton Decmal  344975] 12
Simton Fomat 12+34

Daection _Beaning
Looidrala  ME

LIEIEIEIEIERE !

Unt Erglzh
Job Disectoey | Selae! |
Coga bnput File Dar. || Colec]
Lo Dttt Sl D | e
Carc |




23) If the .gpk file is to reside in a directory other than the working directory as set in step
15, then choose the Select button next to the Job Directory field, and navigate to the
directory of the .gpk file. If no directory is set, the .gpk file will be placed in the
working directory. (Most of the time this field will be blank.)

24) Press the OK button to the Project Preferences button to accept the preferences set.

25) In the Create New Project dialog, type in a description for the project if desired.

26) Press the OK button to the Create New Project dialog.

27) If the .gpk file does not exist, the following dialog will appear.

o |

!

b de-projcolehbple3dhdatatjobs34. gpk not
Q found.

Create Job B34 in directony

Press the Yes button to create the .gpk file.

28) Make sure the .prj file is selected.

g Project Manager m

Projects  Directary  Admin

29) Press OK to enter Project
Manager.

b de-projucolehBp0e34hprojects,
Filter: |“.|:|ri Type | Project |
Projects; Directanes:

[.]

[projdbe]

[-a]

[

[d:-] —
[e] [+

[»]

Job Mumber: B34

Drescription:

\

Cancel |




30) The Userdilog willappee. All |

users selected in Step 6 should appear | jgers
under Project Users.

Project Users:

Toolth] User Info —————
31) Select the userid, and press the OK o= Full Name:
button.
OF Code:
Dezcription:

ak. Cancel |

32) The Road/Survey button will appear.
ROAD SURVEY
Select the Road button. —I —I

33) The Road Project Manager dialog will appear.

£ Road Project: {5p0634.prj [ x]
File  Remember
Working Directory  t\de-projwcole’jBpOE34idata
V| working Alignment [nflusnce Funs

Uzer oelth Job #: B34 |

. ) Select Define Port Wiewer
Working Alignment  MoDOT I I I

E sizting | |

Gratind . | Ewisting Ground Ewizting Ground Wertical

Draw Pattern . . .
Crozz Sections Prafile Aligrment

Coordinate |

Geometmy | |

Calzulate Superelevation Fropozed aD

| Superelevaton | Shapes | CmiszSections | Modelz
Harizontal
Aligrment |
Plar iew J L Fatbwok | ——— Cross Section
Design | - L Sheets
Plan Wiew T abular
[uantities Summaries | |

I

Flar & Profile Lirnits of Reports &5
Sheetz Conztruction Quantities




34) When one of the tool buttons is selected, a

MoDOT run should be listed in the dialog = - :
box. e —

If a run called Untitled is listed, one of the
steps above was not followed correctly.
Make sure the .prj file is in the correct
location (Step 12), and that the .prj file is
spelled correctly (Step 14). Descripion

D10 T kgt mr fod Sedect wiodk: g Algrimisnt

Corcel

35) When completed, the following directory structure and files should exist for your
project.
t:\

de-proj

county

L

job_number

—— data

L dtm.dgn

plan.dgn
pattern_shape.dgn
profile.dgn
topo.dgn

xs.dgn

job###.gpk

— plan_sheets

L scale_directories
— project

|: job_number.prj
projdbs

userid

L job_number.002
job_number.003
job_number.004
job_number.005
job_number.006
job_number.008
job_number.009
job_number.00a
job_number.00b
job_number.00c
job_number.00d
job_number.00e
job_number.011
job_number.106
job_number.ifo
user.ifo



GEOPAK Road

Exercise 2-1 Start Job/Project Manager

Exercise 2-1

1. Open any MicroStation file.
2. Create the following job with the Start Job dialog.
# Start Job
Jahb Murnber | j3p0437 Browsze... |
¥ Append Job Humber
Path: | t5de-projstontgomen Browse. .. |
Digtrict 3 "l County _ Monktgomeny Vl
[T Add Userids to Existing Job Urits _Imperial "I
USERIDS Sheets:
uzerll [ |
ugerl ||
uzerl 2
uzerl 3 [ |
Lzerd
[T Custom Coordinates
= COORDIMATE |
¥ COORDIMATE |
OF | CAMCEL |
3. Review the directory structure and the files created in the directory.
7/12/04 Missouri Department of Transportation 2-1-1
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4. Use the Project Manager dialog to create the following project:
Start Project Manager

Go to the directory t:\de-proj\montgomery\j3p0497\project\

#5 Project Manager Ed

Projects  Durectory  Admin

k- de-projMontgomen 3p049 7 project’

Filter: |".|:uri Type  Project I

Projects: Directories:

[.] |
[projdbz]
[-a]
[-z] -
[t
-] B

Job Numnber:

Dezcription:

ok | Cancel |

Choose Projects>>New

Project name: j3p0497

Working Directory: t:\de-proj\montgomery\j3p0497\data\
Job Number: 497

Set up the Preferences as shown on the next page.

2-1-2 Missouri Department of Transportation 7/12/04



GEOPAK Road Exercise 2-1 Start Job/Project Manager

# Project Info Edit X

Froject Mame:  3p0437 prj

Wworking Directon I-pr-:ui'\MDntgnm&r}l'\dSpME?hdata | Select... |

Job Humber: |4EI? Select | Ee—— |

Froject Description:

(] Cancel |

£= GEDPAK User Preferences x|

Direction Bearing ™
Coordinate =Y bl

Unit _Englsh ¥

Digtance Decimal 99,1234

Angle Sec. Decimal  979'9.12
Station Decimal ~ 9+33(9).12
Station Format — 12+34

-
-
w
w

Working Directon It:'\de-pru:ui'\hdDntgumery'\iSdeH?"- | Select...

Eeature Preferences. .. |

COGO Preferences. . |

Superelevation Preferences. .. | GEQPAK 2000 v|

Flar & Profile Sheetz Compatibility GEOPAK 2001+ v|

Ok | Cancel |

[T Show thiz dislog at GEOPAE startup.
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5. Add User4 and User5 as users to the project.

g Start Job
Job Mumber |j3p0437 Browse. .. |

v fppend Job Mumber

Fath: |t:'xde-prai'annthmer_l,l'x Browsze. .. |
Digtrict 3 "’l County _ Montgomeny "l
¥ &dd Userids to Existing Job nits ketric vI

ISERIDS Sheets:
user! 2 = Title =
uzerl 3 Typical Sect
uzers 2B L
uzerd — Flan

ZEr J Prafile

RS

uzerb = I tility 3

I Custom Coordinates
# COORDIMATE |

¥ COORDIMATE |

Ok | CAMCEL |
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Importing Data
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Chapter 3 Importing Data

3.1 Objectives

e Learn how to import photogrammetric data and survey data into Geopak.
e Learn how to map photogrammetric and survey data into a .dgn file.
e Learn how to create a digital terrain model from photogrammetric and survey data.

3.2 Definitions
Geopak Survey is a tool for importing survey data into Geopak to be used in the design process.

The information from either field surveys or aerial surveys is used to create a digital terrain
model of the existing conditions as well as for showing the existing planimetric features.

3.3 Accessing

Geopak Survey can be accessed from the Project dialog as & Project: {5p0100.prj

shown to the right.
ROAD | EURVEY:

When Survey is chosen the following Run box is opened.

There are three runs to choose from. Itis

_ suggested to always copy a run so there

will always be a default run available for

e e future runs.
FPhaotaCOR
EE?:EEST ggﬂ g:: ggg ggg?j@ Then three runs available to the user are
o PhotoCOR, PhotoL ST, and Survey. The
PhotoCOR run is for importing Leica
photogrammetric data files (.cor). The
PhotoL ST run is for importing KORK
—— photogrammetric data f!les (.Ist). The
: : Survey run is set up to import ASCII XYZ
SE;EFLH‘F [needrE el L s e s files in the format of point number, X
coordinate, Y coordinate, Z coordinate,
and point code. If the data file to be

Cancel | imported is in a different format, the
Survey run will serve as a good starting

point for the import process.
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3.4 Importing Photogrammetric Data

Once the one of the runs has been chosen, the following dialogs will open. (When the PhotoLST
run has been chosen, a columns dialog will also open. DO NOT change this dialog. It is set up
for importing KORK photogrammetric data.)

#& SURVEY___ PROJECT [ {5p0100 | .. USER [ ClsUser ] . RUN [ Photol ST ]
= DEFRULT B » [T
] = E%Eaggﬁ @ ExiT il
Data Source  ASCI 3VZ x|
Mapping Option File [T:\de-propColevEp01 00vdatah 25857 DM .LG T File Link w/ Mo Gap [LF) *|  Chain =
Contents of File Delimiter  Column ¥ Comment Delimiter . N
STR 5 1 2 1702930742 1000623.150 F07.733
STR 9 2 2 1702911.054 1000611.789 ¥07.733 121000 200
¥ Auto import STR 11 1 9 17020065634 1000569411 706457 02-1000 200
after pracessing STR 11 2 9 1702842601 1000552210 706467 121000 200 =
1702930.742 1000628.150 07733 1000
gﬁuwey Operations E
Frocess R evig
Survey R epaorts
tapping | Crozzing Breakline
Detection
Create
: . Update
DTH Chain E diting | DBEM’Z
Coordinate Paint E diting |
Geometry :
Dizplay by Feature | Camist Elhaie
: To COGA Chains
Digplay by Set Search |
Copy Chain Farallel |

The user can either search for the file to be imported by pressing the File button or key-in the file
name. On the search box, be sure to change the filter to All Files [*.*].

After the file is selected, the data will appear in the Contents of File box. If the file contains any
header information, the user will need to remove this header information, then select the file
again. The user needs to select a line of data from the Contents of File box.
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From the box on the left side of the dialog select the Mapping Option and the following dialog
will appear.

ESUHU’EY - PROJECT [ j9p0100 ] .. USER [ ClzUser ] .. AUN [ Photol 5T ]

D E %nsrnuna. ﬁ @ -~ |E|

Data Source _ ;
bd apping O ption DGN File I Dhl:ltl:l_r'luITIbEf.ljgr" | M
SEED File |t|:||:u:|_i5|:|EI1 00.dan File |
Points
_ [T Mame / Mumber [ Elevation
¥ Draw Mapping [T Deszcp Label ™ Commert

Faint Label Re-tapping:  Redraw according to SkD v|

Curve Geometry : P-C-F hreated az Line Stiing v|

Enter the name of the DGN File to be created. Be sure the SEED File is set to
topo_jobnumber.dgn.. The topo_jobnumber.dgn file file is a 2D file that has the global origin

shifted for the project.
A user can turn on the information about the Points to be drawn with the map.

Once the data file is selected, and the DGN File is specified, the user can
Prrress choose the Process Survey button on the Survey Operations flow chart. This
Survey will import the data to the Geopak database (.gpk) and map the data to the
specified drawing.
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3.5 Importing Survey Data

The process for importing survey data is the same as it was for importing the photogrammetry
data. When the user chooses the Survey run, the Survey dialog appears as shown below.

#& SURVEY___ PROJECT [ {5p0100 | - USER [ ClsUser | RUN [ Survey |

0= dJ %nﬁw% E @ 2

Linking Code I
Diata Souice Data Source  ASCI XYE -|
Mapping Option File [P0S3T07 3 REC | _Fie | Upgrade_~ |
Contents of File D elirniter —"I Comment Delimiter u
301, G4E02Z7.47548, 21 51302, 245.35203,107
302, G4B027.47548, 336521.51302, 245 35203207
W Auto import 303, 546030.73364, 336521.46669, 245.26717.207
e e 304, 54E032.23081, 336830.34441, 24532730207
iy F4E027 47548 33682151302 245.35203 107 Reset |
PHum v| ¥ ¥ v| z v| LCodePCode | Mests> |

The user needs to select a line of data, specify the name of the DGN file to import to, and select
the Process Survey button.

If the file to be imported is not in the format of point number, X coordinate, Y coordinate, Z
coordinate, point code, the user can assign the proper columns after selecting a line of data.
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Chapter 3 Importing Data

3.6 Creating the Digital Terrain Model

Once the import of all the survey files is complete, the user is ready to build
the digital terrain model (DTM). To begin this process, the user should select
the Create DTM button from the Survey Project Manager flow chart.

Create
DT

The user can specify the file name of the .tin file to create, and then select the runs to include in
the DTM by selecting the Set Search button and selecting from the list of available runs.

gBuild GEOPAK DTH
TIM File Parameters g Set Search K
DTh TIM File I Filez I Select Runz
e e [<] 258570M ok |
iDizzolve Optioni Mone I [<] 259580
[<] 260590M Cancel |
— DAT File Parameters [<] 262670M
[T Create DAT File [T wiite Comments in data file % ZB3EE0M More Detail... |
2T0R30 kA
DT DataFile | Files | B 271700M
File Open _Create File | [ 27271DM
File bMode  ASCI I
b arks Al I
— Stroking Parameters
&z Stroke Tolerance | 0.00 [T Stroke Curves Clear A
ir. Linear Digtance | 5.00 [ Stioke Linear
Determing DT |ncluzion from Feature Table [SkD] |
— Supplemental DAT File
™ DatFile | Files_|
Set Search | Frocess |

Digital Terrain Models are discussed in further detail in Chapter 4.

3.7 Mapping

If the data was not mapped when survey file was processed, the user can map Mapping |
the data by using the Mapping button on the Survey Manager. The user can

then select the Set Search button to select the run(s) = rpm—
they would like to map. Selecting the Process button
will map the data into the Microstation drawing Ahout to drave survey inta the MicroStation file.
specified in the Mapping Option of the Survey = _
Manager. | iSet Searchi I

Process | Cancel I
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GEOPAK Road

Exercise 3-1 Importing Data

Exercise 3-1

1. Open the MicroStation file t:\de-proj\cole\jSp0100\data\topo_jSp0100.dgn
2. Edit the project jSp0100.prj located in the t:\de-proj\cole\jSp0100\project\
directory.
g Project Manager
m Directary  Admin
Hew. . |
Delete. .
1 {5p01 00 ClzU zer PlanPrafileSheets English -
Exit
Ta]
-] —
-d:-]
“E- =
Job Mumber: 100
D escription:
1] | Cancel |
3. Change the Job Number to map.

Press OK.

£ Pioject Info Edit

Froject Hame:  j5p01 00, pri

Job Mumber: Imap Select
—l Preferences |
Project Description:

YWorking Dlirectony |t:hde-prni'\EuleHiEpmEIEI"\data Select... |

oK | Cancel |

Missouri Department of Transportation
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Exercise 3-1 Importing Data GEOPAK Road

4. Open the project jSp0100.prj.

5. Choose the user ClsUser.

Project Users: (5p0100_prj

Uszers

Project Uzers:

Uszer Info

Full M arne;
Clazs zer

0P Code:
cu

Dezcription:

ok | Cancel |

6. Enter the Survey Project Manager.

# Project: {5p0100.prj

ROAD |
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Exercise 3-1 Importing Data

7. Copy the PhotoLLST run, and rename the new run 25857dm.
Time
05/30/2001 21.09.28 =
05/30/2001 21:15:20
05/30/2001 21:19:53 ==
05/30/2001 21:23:25
2727 1dm 05/30/2001 21:25:43
PhotoCOR 04,/07/1933 09:30:49
PhotalST /1998 09:07: 46
Survey 08/18/1993 03:27: 46 ™
D ezcription
koDOT default run for importing photogrammetny data.
Cancel |
Description
Cancel |
Select the new run 25857dm
Bun
M ame
25857dm 0 = |
25958dm 4]
26059dm 0B/08/2001 12:50:22
26867dm 0B/08/2001 125259
26968dmm 0B/08/2001 13:02:11
27069dm 0E/08/2001 13:07:56 ||
27170dm 0E6/10/2007 20:08:53
PhotoCOR 04/07/1933 09:30:49 =
D ezcription
Cancel |
9/16/02 Missouri Department of Transportation 3-1-3




Exercise 3-1 Importing Data

GEOPAK Road

8. Enter or search for the file to be imported: t:\de-proj\cole\jSp0100\data\25857dm.lIst
£ SURVEY___ PRODJECT [ {5p0100 ] _ USER [ ClsUser ] __ RUN [ 25857dm |
D = i % 28 ﬁ @ ExiT @
[ ata Source Data Source  ASCI =YE Vl
Mspping Option File [t 5de-projColenGp0T 00vdatas258570M L5 T File: | Link w/NoGap [LF) *|  Chan  ~|
Cantents of File Delimiter _ Column vI Comment Delimiter vI
STR 8 2 2 1702311.054 1000611.789 u? 73 121000 200
¥ Auto Import STR 11 1 9 1702885634 1000589.411 706.467 02-1000 200
After Processing STR 11 2 9 1702842601 1000552.210 706.467 1241000 200 =
1702930742 1000628.150 707.733 1000
Select the first line of coordinate data.
0. Select Mapping Option and enter the name of the DGN file as 25857dm.dgn.
#& SURVEY ... PROJECT [ {5p0100 ] .. USER [ ClsUser ] .. RUN [ 25857dm ]
- DEFAULT a. =] »
D = E%H%ﬁ @ EXITHE]
Drata Source : File
Mapping Optior DEN File | 25357 dr dan | |
SEED File |t|:||:u:|_i5|:|EI1 00.dagn File |
Points
_ [ Mame / Mumber [ Elevation
V' Draw Mapping [T Descip Label [V Comment
Point Label Re-Mapping: Fedraw accaording to SkD v|
Curve Geometry :© P-C-F treated az Line Sting "l
Be sure the SEED File is set to topo_jSp0100.dgn.
3-1-4 Missouri Department of Transportation 9/16/02




GEOPAK Road Exercise 3-1 Importing Data

10. Select the Process Survey button in the Survey Manager flow chart.

Frocess
Survey

Use the default Initial Point Number.

Select OK to the following Alert.

Chain Mame from Chain Field.
® il il 5
PCode does not have linear code.

Eancell

11.  After the import is complete, select the Create DTM button.

Name the file 25857dm.tin, set the Dissolve option to Side, and set the Side Length
to 75, as shown below in the figure on the left.

Set the Search for the run 25857dm, as shown below in the figure on the right and
click OK.

Select Process in the Build GEOPAK DTM dialog.

gBuiId GEDPAK DTM %]
TIM File Parameters

DTM TIN File [25857dm.tin Files_|
i | Side | SideLength: [75.000

g Set Search
— DAT File Par.
[" Create DAT File ™ ‘wite Comments in data file Select Runs
DTH Data File | Files_| [<] 258570M
File Open _Create File I I:l 271700M
Filz Mode _ASCI | Canel |
— Stroking Parameters :
&rc Stroke Tolerance ID.DD1 I Stoke Curves tare Detail... |

Min. Linear Distance |5.DD ™ Shoke Linear

Determing DTH Inclusion from  Feature Table [SkD] |

~ Suppl tal DAT File
T DatFie | Files |
b arke Al |
Set Search | Process | Clear Al I
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Exercise 3-1 Importing Data GEOPAK Road

12. Close the Survey Project Manager.

13. Edit the project jSp0100.pr;j located in the t:\de-proj\cole\jSp0100\project\
directory.

g Project Manager

m Directory  Admin
Hew. .

Delete. .

1 {5p01 00 ClzUzer Surveykdanager 271 70dm ——
2 Bp01 00 ClzU zer E siztingGround tMalOT

2 {Bp01 00 CleUzer Survepkd anager 27063dm
4 {Bp01 00 CleU zer Survepkd anager 2717 2dm
5 Bp01 00 CleU zer Survepkd anager 26968dm
E Bp100 Clzl ger Surveyh anager 26367 dm
7 BpM00 Clzl ger Surveybd anager 28059dm
8 Bp100 Clzl ger Surveyh anager 25958dm
39 {5p01 00 ClsUzer Survepkd anager 25857 dm

E =it

ok | Cancel |

14. Change the Job Number to 100.

Press OK.

#5 Pioject Info Edit

Froject Hame:  op0100. pry
YWwiorking Directory It:"'.dE:-l:lrl:li"-.l:l:l|E"'.i5|:I|:|1DD".data Select... |

Job Number: |
ob Number ﬂl Freferences

Project Description:

Clazz Project

ok | Cancel |
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Digital Terrain

Modeling
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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.

4.2.1 Digital Terrain Models

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.

4.2.1.1 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

%A
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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.

o 000 e

4.2.1.2 BREAKLINES

Breaklines 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 breakline, 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

4.2.1.3 BOUNDARY

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

4.2.1.4VOIDS
A void is an area where no contours can pass through. Examples of voids include ponds, lakes,

buildings, concrete pads, etc.
N
T

VOID AREAS
AN / A

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

AN N PR S
SO ARSI IR
‘k \ :\\\ \“‘\,4;;
N ST
3 '1%‘ ‘4’\‘?&‘”\‘
4»\’% 4 ISLAND
Q:‘%\{\%“!im- &t"q‘g’:‘!@:
N pANE e PN
?ir’!/#’i?!!',ﬂl N “Qfgﬁb
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Chapter 4 Digital Terrain Modeling

4.3 Accessing

Selecting the Existing Ground push-button from Project Manger or the  © gyicting |
Grourd

DTM Tools icon, and selecting a run will bring up the tool palette TE jalnd
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. A IR

g |y

#£ GEOPAK - DTH 2000 M1 &

Settings  Extract Build Edit Drape Load Beportz Analpsiz  Utilities f?:: 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 Curve Stroke Tolerance The maximum distance
% Curve Stioke Tolerance [010000 | E)r?tt\;]vs%l Tﬂl\]/(le arc and the chord used to approximate the arc

Iv Mirirurn 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

Estract =]

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

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.
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Chapter 4 Digital Terrain Modeling

Feature Type

Mode

determines the type of feature

to extract from a design file. File Name [T | Files |
. File type  Binary bl
Spots — random survey points. Can :
. ) . File open  Create bl
be vertices of a line or line F
. eature  Spots il
string. tode  Estraction bl |

— Select Cnitena

Breaks — designate linear features

such as edges of pavements, T Levels  GSelect | ™ Stles  Select |

ditch bottoms, ridges, etc. [T ‘weightz  Select | [T Twpez  Select |
Boundary — the external boundary ™ Colors |

of the digital terrain model. batch | Diisplay | Feset |
Contours — for use in extracting ~ Extract

digitized or otherwise Wiew 1 | Al |

imported contours.

Void - closed shapes representing an area with no contours. (i.e. 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.

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

Extract

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.

there are four options for data extraction. Complex Chain reads those elements
along adjoining Microstation elements. Selection Set uses a Microstation

7/27/04
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Chapter 4 Digital Terrain Modeling

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= s
Pad T | T sl o 2| =

Delta Surface

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.

#5 GEOPAK - Build Triangles Data File is the name of the DTM input file where
the extracted topological features are stored.
Data File : | site.dat Files |

TIM File : [ site.tin Files | TIN File is the name of the file in which the
S, o triangulated model will be stored in binary format.
Dissolve Dption ;

Sliver

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

Side

Process

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
R ERNA  duplicate points or crossing breaklines, and the ability to generate statistics

Crossing Featwes | gssociated with a .tin file.
Triangle Statistics EEEI]F‘AK - TIM Statistics

e |
Lattice Statistics E“' _ Tin: [JSPOT00.TIN Files
Decimal Paoints ; M

— Tin Statistics
Mumber of Data Points ;- 17301

Dupllca_lte Points — reports points with the same x and |y 4 - ¢ Lines - F3a05
y coordinates. Number Of Triangles : 35405
Humber OF Breaks : 1230
; _ ; i ; Mumber OF Contours : 0
Crotssmg Features — reports intersecting breaklines or Mumbor OF Vorde - 1
contours. Humber OF Izlands : 1
Humber OF Holes : 1]
Triangle .Sta_tisti'cs and Lattice Statistics - displays a Minimum  Maximum Range
summary indicating the total count of each element X 1697641 1702566 4925
type and minimum and maximum X, Y, Z ranges for ¥ 338217 1000230 2013

the specified .tin or .lat file. z E5Y e 1B
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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

ASCI ta Binary from previous versions of Geopak, converting the DTM data file
Einary to ASCII between ASCII and binary format, converting the DTM from English
Check Triangulation to Metric, and exporting a DTM to Trimble DTX model.

M etric<->Englizh

Export Lattice To Trmble DT m_
T+ ns-:nl ns-:nl ££ i ﬁi
Eiy | 1-:-%-:-1 1-:-I-:-1 & EIE

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 English to Metric units, or from Metric to English or
Imperial units. A custom scale factor can also be used. The DTM can also be translated or
rotated. If translation or rotation is desired without scaling, a Custom scale of 1.0 can be used.
This process will create a new DTM file.

4.9 Load

Bepots LOad is the process by which we can visualize the DTM data, the TIN model, the
@ lattice model, and the contours. By clicking on Load >> DTM Feature, or by
clicking on the icon, the following dialog will appear.

# GEOPAK Load DTM Features
File

LoadFile TIM "’I|J5F'EI'IEIEI.TIN Filesl Laad |

— Dizplay Preferences

load Estent  ¥| ¥ Display Orly [ {raphic Group:

Feature Level Calar YWieight Style Digplay
Trangles 1 4 1] 0 OFF  ||=] 5
Tir Hull 1 1 ] 1] QFF o
Contours - - - - OFF 1

Major Lines 1 3 ] 1] QFF

Major Label 1 4 ] 1] QFF

Mirar Lines 1 ] ] 1] OFF =1
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D ata
TP The user can choose to load the DTM data (.dat), the TIN file (.tin), or the lattice
"""""""""""" Latice | file (.lat). Each of these files can be loaded for the model extents, within a fence,

or within a window.

For Fence

For %iewm

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.

¥ Display Only [~ Graphic Group

Feature Level Color  “Weight  Style  Display The user can set what data to
Triangles : T 0 G [~ %] Vvisualize, the symbology, and the
Tin Hull 1 1 0 L N ¢f| contour interval (if Contours is
Conkours - - - - OM — turned on)

Major Lines 1 3 0 0 oM Y

Majar Label 1 4 0 0 oM v

finor Lines 1 ) 1} 0 oM =

[1 ~] | I | ¥

2

Will turn on all items.

2

Will turn off all items.

[

Will turn on only the selected item.

[

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_Load F T -]

2 =&
Duphcate Paointz Eqﬁ I?% %r&y h*th%
Crogzing Features
Eilter Wertices
Join Linear Features
£ Hange 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.

Drape

fualisy)

4.10.2 DRAPE

GEOPAK provides two tools for draping Microstation elements onto a triangulated model,
vertices and vectors.

Wectors
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4,10.3 ANALYSIS
T Liiies Anasis B

Erafilz ﬂﬁl% glﬁﬁ Qlfl 1| &

Wolumes

Elewation Differences

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

Drainage Tools

Wisibility

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.

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

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 — 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.

For more information on these items, see the Geopak Manual or online help.
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4.11 Exercise 4-1

1. Open the MicroStation file t:\de-proj\cole\j5p0100\data\topo_j5p0100.dgn.

2. Open the project j5p0100.prj.

ngiect Manager
Projectz  Directory Adrmin
t:de-projCaolehj5p01 004project
Filter: |°‘.|:|ri Type  FProject I
Projects: Directaories:
{5p0100. g []
[ClzUzer]
[
[-d]
[e]

Job Mumber: 100

Dezcrption:

[t:-]

Clazz Project

[fa

Eancell

3. Select the user ClsUser.

Project Users: (Sp0100_prj

Uszers
Project Users:
_ Uzer Info
[I_.|:5: i :E:EET]
Full Marne:
Clagz Uzer
OF Code:

cu

Dezcription:

[ 2

LCancel |

7/27/04

Missouri Department of Transportation




Chapter 4 Digital Terrain Modeling

4. Select the Road Project Manager.

& Project: j5p0100.prj

SURVEY |

5. Select the Existing Ground.
Exizting
Ground

Copy the MoDOT run to rte50dtm, and open the rte50dtm run.

Bun
M arne Time
MaDOT 07/24M199810:21:35
rteB0dkm 0B 02007 21:37:03

D ezcription

Cancel |

6. Use the Build > Merge TINSs tool to merge the 25857dm.tin with the orignal.tin.
Select the original.tin as the Old Tin and the 25857dm.tin as the Mrg Tin.

Set the New Tin to J5P0100.TIN

% GEDPAK - Merge Tin Files

Old Tin: | ORIGINAL TIN Files |
brg Tiri: | 258570M.TIN Files |

Mews Tin: | JSPO100.TIN] | Files

Process |
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Chapter 4 Digital Terrain Modeling

7. Check the Triangle Statistics (Reports > Triangle Statistics) of the tin file j5p0100.tin.

Tir: [JSPOIOD.TIM Files |
Decimal Pointz . 3 ""I

- Tin Statiztics
Mumber of Data Points : 17364
Mumber OFf Lines : 53491
Mumber OF Tniangles : 35528
Humber OFf Breaks : 1291
Mumber Of Contours : ]
Mumber OFf Yoids : ]
Mumber OF lzlands : ]
Mumber Of Holes : ]

Minimum M aximum Range
® 1697640.732  1702R66.042 4925 260
¥ 998216858 1000229.713 2012.855
£ B7F.400 7a1.800 104.400

IFrocess

8. Load (Load > DTM Features) the triangles and contours into the view. Load them as
Display Only.

# GEOPAK Load DTM Features
File

Load File _TIM "||J5F'EI1EIEI.TIN Files |

— Display Preferences

Load Extent "I ¥ Dizplay Only [~ Graphic Group

Feature Level Color Ywieight Style Drigplay
Triangles 1 Fl Z ] oM =] 5
Tin Hull 2 2 2 n oM ¥t
Contours - - - - ()¢ -

kd ajor Lines 9 5 2 3 aM

b gjor Label 17 ] 4 1 ]|

kirar Lines 10 7 2 I} OM 3
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Chapter 4 Digital Terrain Modeling

9. Inthe Road Project dialog choose the Select button to create a new Working Alignment.

Copy the MoDOT Working Alignment to Route50, and select the Route50 working
alignment.

Select Working Alignment

Bun

M ame Time

MaDOT 07/24/1338 10:21:30
0EM0/2000 22:03:16

Dezcription

Cancel |

10. Set the DTM section of the Working Alignment Definition (Define button)

Set the Existing Ground TIN and Portview TIN to
t:\de-proj\cole\j5p0100\data\j5p0100.tin

Set the Portview Horizontal and Vertical Scales to 1.

EWDrking Alignment Definition: Route50 ]

Flan Yigtw Esizting Ground TIM: |J5F'EI1 00.TIM File |

Fattermn . :

: Fil

Shapes Portwigww TIM: |J5F'EI1 Q0. TIM il
Frofile V'?W Portview Horizortal Seals: |1

Location
Crogs Sechion View Porbview Vertical Scals: |1

Exizting Ground

Proposzed Finizh Grade

I DTk

M Cancel |
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Chapter 4 Digital Terrain Modeling

11. Reference (MicroStation menu File > Reference or REF icon) the photogrammetric files to
topo_j5p0100.dgn:

25857dm.dgn
25958dm.dgn
26059dm.dgn
26867dm.dgn
26968dm.dgn
27069dm.dgn
27170dm.dgn

Open the MicroStation Level Manager; highlight the attached reference files; and turn off
levels 8, 58, and 63 as shown below.

£ Level Manager - File 7, 27170dm. =10 x|
Tabs Options
Slat _File Marme ¥| MNumbers I Mames I Gn:uu LI

A Active Design

drn.dgn

Wi Humber: I

Wiew Levels
_ [1]2]3]4]5]86]7]
j . |9 [10[11]12[13]14]15[18
||:|r|| dgn mmmmamm
25| 26| 27| 28| 25[ 30| 31|32

Save the changes to the MicroStation file.

12. Exit Project Manager by going to the Road Project pull down menu File > Exit.

# Road Project: j5p0100.prj

JE8 Bemember Dptions

Cloze ig Directary  bhde-projsCale’j5p01 00hdata

lzer, Clzllser Jobi: 100

ing Alignment [nfluence Bunz

: i Select iDefine Pt Yigwer
YWorking Alignment  Foutebd I : : |
E xizting | |
Giround | _ Ewisting Ground E sizting Graund YWertical
Draw Pattern . ' .
| Crosz Sections Profile Alignment
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Quiz 1

1. GEOPAK needs to be activated every time you start MicroStation.

a.
b.

True
False

2. .TIN files store triangular surface information.

a.
b.

True
False

3. Project data is stored

a.

b
C.
d

in the job directory in My Documents.

In the t:\de-proj\county\jobnumber\data directory.
anywhere you wish.

In the t:\de-proj\county\jobnumber\project directory.

4, The Job Number folder name and the Project Name in Project Manager should be
the same.

a.
b.

True
False

5. After opening the Project Manager dialog, the first step in selecting a Project
Manager (.prj) file is to

a.

b
C.
d

select Project>>Edit.

navigate to the t:\de-proj\county\jobnumber\data directory.
set the working directory.

navigate to the t:\de-proj\county\jobnumber\project directory.

6. Breaklines are used to define a change in slope.

a.
b.

True
False

6/25/04
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Chapter 5

Coordinate Geometry
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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

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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Chapter 5 Coordinate Geometry

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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Chapter 5 Coordinate Geometry

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,

\ Q5/

\ /

\ /

\ /

\ /

\ /

\ /

Deflection Angle (Delta) <A>©

\ /
® CC

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

5-4 Missouri Department of Transportation
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Chapter 5 Coordinate Geometry

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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Chapter 5 Coordinate Geometry

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 e e
VPT n1
VPIT n3
VPT n2 Profile with Curves VPIT n4
VPT n1
VPIT 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.

Project Mame |
Job Number | _Sekest | 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

Ceriod | automatically.

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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Chapter 5 Coordinate Geometry

5.4 Coordinate Geometry Dialog Box

E[Zuurdinate Geometry  Job: 100 Operator: cu M=l E3
File Edit Element “iew Toolz User

Aasd = 0|+ A el o) Bl Bl @lp] 2] # B A seeine —

Dizable Yisualization v”I:IFF [Feature] EI Browse | £« |L|LI wr |
COGO Keyin | \vl

\

® OO

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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Chapter 5 Coordinate Geometry

5.4.1 File Commands

g[ﬁuurdinate Geometry Job: 100  Operator: cu [_ (O] =]

m Edit Element “iew Toolz User
2| Blp 2] 2| B | acoene

Append | e = —
Catalog é?:-:-. +D| +| . Ij 15:2_:;

Delete - v|| OFF [Feature) EI BErowse | il LI Ll il

Load
Cubput L:J
Print »
Restare
Save

Expart 4
Irnpaort »

E xit
Append - this command is for input files only. 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 file.

Catalog - when selected, a menu appears listing all saved input files in the project directory.
This is for reference only no action is taken.

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.

Load - when selected, a menu appears listing all saved input files. Highlight a file then click the
OK button. The input lines from the highlighted file are now displayed in the output buffer and
are ready for modify, delete, edit or read.

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

Print - sends your output/input file to the printer.
Restore — converts an ASCI| file of Geopak commands to a Geopak COGO input file.
Save - will save the current input buffer to a file. (Fname999.ioc)

Export - will export Geopak chains and profiles into RDS format and Geopak chains and points
into SDMS format.

Import - will import horizontal and vertical alignments and points from RDS and SDMS format
into the Geopak .gpk file.

Exit - 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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Chapter 5 Coordinate Geometry

5.4.2 Edit Commands

g[ﬁumdinate Geometry Job: 100 Operator: cu =] E3

File Igﬂ Element “iew Toolz User
= Ie ﬂ -Dl +| fl r’:l [ |, "l =l EL.-l @lM Z ?%?lg ﬁ'll‘ Redsfine

Dis. lgdit':'r h v"EIFF [Feature] EI Browse | <4 | £ | 3 | 3 |
Ihzert
OG0 oy [~

Bead All
Tupe Al
Line Range

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.

Editor - opens the Geopak COGO Command Editor, which allows the user to edit an input
file before executing.

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

7/12/04 Missouri Department of Transportation 5-9
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5.4.3 Element Commands

5.4.3.1 ELEMENT>>POINT

# Coordinate Geometry  Job: 100 Operator: cu M=l E3
File  Edit Wiew Toolz Lzer
o Font el | — 3
ﬁli Curve  » Copy J; _'| ] H’;i lE.-l @lM i %l@ ﬁ'll‘ Bedefine
: Spiral F Delete
Dissble Chain ¥ Elevation ﬁfﬂﬂl LILILl LI
LOGO key- Parcel * Eguate u
Profile k Lizt/Print
Station
Store
Tranzformation
Compare Paints to TIM
Set Elevation From TIM

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

Delete - allows you to input a point number (or range of numbers) to be deleted from the
database.

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

List/Print - input a range of point numbers; List displays only the point numbers currently
stored in the .gpk file. Print displays point number, X, y, z coordinates, station value and other
information in the output buffer for the requested points. If visualization is on, this will cause the

points to be displayed.

Paint Mumber l |

Station - allows you to specify a station for an

existing point. [T Auto Increment
Coordinates
S_to_rt_a - stores a point located by key-ir_l or by %1 DP |
digitizing a point on the screen. A station, v
elevation, point code, cell, feature, or description m Station ]
can be added to the point. .
[T Elewvation |
Transformation - transform one set of points into " Plode|
a new coordinate system. [ Cell | Seale |
[ Feature |
™ Description |

Apply |
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Compare Points to TIN — computes the elevations of a given set of points based on a given
DTM, and outputs the elevations to a text file.

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

5.4.3.2 ELEMENT>>CURVE

# Coordinate Geometry  Job: 100 Operator: cu M=] E3
File  Edit View Toolz Lzer
Faint » I_h
G ey — I 1 |—|~
| 2 o o al Pl | B 2] # B ] Beeie
Disablety 2Pl » Data e Erowse
e mlh o —|—|—|—|
COGOKey Pacel b List/Print I~
Prafile ¥ Seament
Station

Tranzpose From PC % PT
Concentric

Copy - copy a specified curve to another curve name

Data - calculates the geometric parameters of a curve, displaying values for Delta, Degree,
Tangent, Length and Radius

Delete - will delete selected curve from the .gpk database

List/Print - will display all curve data for the selected curve. List displays only the curve names
currently stored in the .gpk file. Print displays the curve data of the selected curve. Also if
visualization is on this will cause the curves to be displayed.

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.

StO.I’E - proyides gﬁtule Curve from Tangents EH
various options for
defining and storing | Cuvename T | ™ Station | _pcC |

lines and curves

— Back Tangent — Element —Ahead Tangent
such as Store PN
Curve from < | Radius — s |
Tangents as shown I
to the right FC " . Direction &head (D)
gnt. |rcrement I
DE | I
Transpose —
reverses the curve

direction. Stare |
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5.4.3.3 ELEMENT>>SPIRAL

Fil=  Edit Vlew Toolz  User
/l@ ||_ Redefine
I:haln » Delete

F'u:nnt
COGO Key: Parcel ¥ List/Frint H

(}
I:urve I'f fﬂ_l [( | foced I.“—"ll
| Prafile ¥ Store

# Coordinate Geometry  Job: 100 Operator: cu Mi=] E3
Dlsable'v' ature] :I Erowse | €4 |_|_| 5 |
Copy - copy a specified spiral to another spiral name

Delete - will delete selected spiral from the .gpk database

List/Print - will display all spiral data for the selected curve. List displays only the spiral names
currently stored in the .gpk file. Print displays the spiral data of the selected spiral. Also if
visualization is on this will cause the spirals to be displayed.

Store - provides various options for defining and storing spirals.

gﬁtule Spiral from Tangents

Spiral Mame I

— Back Tangent — Element — Ahead Tangent
/NA| Entry Length I I A\\’|
a R adius I I
TS | _Evitlengh || Direction Ahead [DA]
CE | I—

Stare |
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5.4.3.4 ELEMENT>>CHAIN
g[ﬁuurdinate Geometry Job: 100 Operator: cu M=l E3

Fil=  Edit . Wiew Tools User
ﬂz EEITTE : F I/-Fl If;‘-l |'{ |: = B ,':.:;; IE'_Il @lM ?l ﬁ%l@ ﬁll‘ Redefine

Disable’y 2Pl Y e ITAFF Frannm =l ﬁrawselilﬂﬂil

Area
COGO Key Parcel F [Delete u

Fraofile F Layout Offzet
Fram Offzet Chain
Transition Chain

D eszcribesList/Print
Area — calculates the area of a closed chain

Stationing
Station Eguation

Delete - deletes selected chains from .gpk database
Layout Offset — computes the station and offset of a point or a chain based on a given chain.

Describe/List/Print — displays chain information. Print displays the name of each chain
element. Describe displays the alignment data of each element in the selected chain.

Stationing - provides a method for stationing or re-stationing a chain.

Station Equation - provides a method for applying a

station equation to a chain g[ﬁhain »* Store > From Elements
Chain Mame II |

Store - provides three options for storing a chain in _Begin at 0+00 |

the database, From Elements, From Offset Chain,  Elements

and Transition Chain.

Add | Pairt |

Paint Mumber |

Apply |
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5.4.3.5 ELEMENT>>PARCEL

g[ﬁuurdinate Geometry Job: 100 Operator: cu M=l E

File  Edit Wiew Toolz Lszer
ﬂz Eﬂlr:te P j +| ‘. 1-:;:; |E|_|| @lM fé* »..%J@ ﬁll‘ Redefine

*
Disable’ 5Pl * i |[OFF [Featue) 7] Browse | | < | |
izgble "'.'J [Eatl..,lre] :I Browse | << ;lﬂ 3
*

Chain
COGO Key- reprmm IM lete .
Profle  » Describe/List/Print
Store
Subdivide
Editor

Delete - deletes selected parcels from .gpk database

Describe/List/Print - displays parcel information. Describe displays the elements of
composition, the area of tract stored, taken and remaining and a point, bearing, distance
description of the specified tract. Print displays the elements of composition, the area of tract
stored, taken and remaining.

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 Taken - 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, the Geopak Manual or the online help.
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5.4.3.6 ELEMENTS>>PROFILES

# Coordinate Geometry  Job: 100 Dperator: cu M=l E
File  Edit Wiew Toolz User
Point r
Q| ==y : L I s 2 t A 4 B .
5% ome D @l £ -] Bl gl Bl B 2 # B T seee
Dizable %Ei“_al + ﬂlDFF [Feature] EI ﬁrnwsel € |LILI >>|
aln 3
COGO key- Parcel 3 |ﬂ
Elewation
Ligt/Print
Oftzet

Delete - deletes selected profiles from .gpk database

Elevation - provides three options for reporting elevations along a selected profile, Station,
Even Station, Incremental Stations

List/Print — displays profile information. Print displays the data of the selected profile from the
.gpk database

Offset — stores a new profile at a given vertical offset.

5.4.4 View Commands

g[ﬁumdinate Geometry Job: 100 Operator: cu [_ (O] =]
File Edit Element Tool: Uszer
e e s | | o = = A = :
Elﬁ;:':' = v Fedefine Jf 5 | E 1";;; lE!l @lM @ %l@ ﬁlr Flosiofie
Dizable Yisualizatior Eisualizatiu:un ' ﬁrnwsel <4 | < | b | >3 |
Format 3
£o60Kepin [, coGa Keyin -]
Command Dutput k
Error &lert b

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.

Command Output - show the Command Output Window in the dialog box, and controls
options for the Command Output Window.
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Chapter 5 Coordinate Geometry

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

g[ﬁuurdinate Geometry Job: 100  Operator: cu [_ O] x|
File Edit Element “iew HEWE Llzer
EFZEEI rim | | 5| ] 2
Dizable VieLalization _v Superelevation Extdlnt Tangent
Iverse On
LOGO kepin : M avigatar Paint On Curve u
Best Fit Along Element
Tranzlation and Rotation Traverse
tMap Check Elexationz by Profile
R oadway |nterzections
Cul-de-zacs

Redraw Yizualized Elements
Clear Vizsualized Elements [T emporary]
Clear Vizualzed Elements [All]

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

g Intersect Tool gLucate Traverse
Locate Paoint :] Locate Paint I— [ Elevation On
[ Auta Increment By |1 [T Side Shat Made
— Intersect Element [l II:"uint m
M ame :E quate
Puairt I Puaint ko Paint I
E leation IEI.EIEIEIEIEIEI Inztr. Height IEI.EIEIEIEIEIEI
To Point I
— Direction
Offset Diiection | |
’7 I Distance | 0.0000000m Right |
—With Element [T Offzet Distance BT IlEI.EIEIEIEI
Paint | Paint ko Paint I i
— Dizstance
Ta Faint | Slope Distance Il + Il
Offset Zenith Angle | A0 00 00,00 Fiod Height | 0.000000
{ | Distance | 0.0000000 Right_|
Apply |
Interzect |

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)

Superelevation — calculates the superelevation for a given chain. (This will be covered in more
detail in Chapter 11)
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Chapter 5 Coordinate Geometry

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

g[:uurdinate Geometry Job: 100 Operator: cu
File Edit Element “iew Tools EEES]

= — A L ,

T TF! - | ﬂl@ ||_ Bedefine

+D| + 2 [ IL Redefinition of Elements @ / ﬁ
[izable Yizualization il || OFF [Feature] EI Erow: Yisalization 3

COGO Key-in l Coordinate Display » Ij
| Anale Display 3

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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Chapter 5 Coordinate Geometry

5.5 COGO Navigator

E
i

COGO Navigator is a tool to easily view and v R User
edit COGO data. Navigator can be accessed by — Intersect
the pull down menu COGO >> Tools >> ii_ Locate r
Navigator or by the Navigator icon. The following w Superelevation
dialog box will appear. — lnverse
. [ 5vigator
# Navigator(100) & Best Fit
Celect Tooks Translation and Rotation
ap Check
'=||}='| ><| id|6of"| §| R?l Roadway [ntersections
LCul-de-zacs
iElernent :;  Point "l
Redraw Yisualized Elements
Marme Feature I

Clear %izualized Elementz [Temparary]
Clear Yizualized Elerments [&l]

From the Navigator, points, curves, spirals, chains, survey
chains, parcels, and profiles can be added, deleted,
modified, identified, visualized, printed, or selected.

5.5.1.1 NAVIGATOR>>SELECT

#5 Navigator(100)

BEA Took

[Fveert Selection
Clear Selection

I 3

A

Selection Set

Fit Wiew [Selection Set)

Show Selected Elements Only
Show &l Elements

# Navigator(100)

Select Tools

IS [S] E3

id|so &IK?|

+H X

Survey Chain
Parcel
Prafile

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.
the Selection Set icon.

This is the same as using

x|

Fit View (Selection Set) — fits the items selected to the active Microstation window.

5-18

Missouri Department of Transportation

7/12/04



Chapter 5 Coordinate Geometry

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.

5.5.1.2 NAVIGATOR>>TOOLS

& Navigator(100) M|El E3 i Add Element — allows the selected type of

_Select [IEEH element to be stored.
'=H=' Delete Element ><
s Edit Element “>|  Delete Element — deletes the selected type of
e |dentify Element element.
_Mame  Print/Describe Element
Edit Element Feature
Visualins El Edit Element — allows the selected element
|su§ |ze_ ernent to be edited.
rvizualize Element
Wizualize All ] 'd
Floclicn gl [ Liniis 28] |dentify Element — allows the user to select
Clear Vizualized Elements [Tempaorary] an element by selecting it graphically.
Clear Wizualized Elements [l
Settings... . . .
% Print/Describe Element — displays the

selected element’s coordinate or alignment data.

Edit Element Feature — Changes the feature code of the element.

@ 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 ~ Selection Set

type, or all elements. [ iAlert Prior to Clearing Selection Set:
Redraw Visualized Elements - re-syncs the coordinate e (B1E GETTD

geometry data with the data displayed in the Microstation ™ Highlight Visualized Element

file. [T Window Center Visualized Element

L - Double Click Acti
Clear Visualized Elements (Temporary) — clears the pube LIEE AEon

temporary visualized elements from the view. SR

M

~ Second Click Action on Feature —

Clear Visualized Elements (All) — clears the visualized :
[V Edit Element Feature

elements from the Microstation file.

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

Faint - Al Paints -|

| 0k I Cancel I
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Chapter 5 Coordinate Geometry

5.6 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.

5.7 Additional Information

Additional COGO commands and information can be found in the Geopak Manual.
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GEOPAK Road

Exercise 5-1 Route24

Exercise 5-1

1.

Open the Microstation file t:\de-proj\Exercise_Rte 24\Route_24.dgn.

2.

Go to Applications>>GEOPAK Road>>User Preferences and delete the working

directory

£ GEDPAK User Preferences x|

Distance Decimal 99,1234

Direction  Bearng ™

iAngle Sec. Decimal 59912

Coordinate ME il

-

-
Station Decimal ~ 9+93(9]1.12 bl Urit _English =
Station Faormat  12+34 bl

“Wwarking Directarny | Select... |

Feature Preferences. . |

COGO Preferences... |

Superelevation Preferences. .. | GEQPAK 2000 vI

Plar & Profile Sheets Cormpatibility GEOPAK 2001+ v|

ok Cancel |

[T Show thiz dialog at GEOPAK, startup.

Open the Coordinate Geometry dialog. ﬂ

Create Job Number: 123

Set the Operator Code to your initials.

GEOPAFK. Coordinate Geometry

Froject Mame |

Job Mumber |123 Select |
Operator Code

Subject |

] | Cancel |

7/21/04
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Exercise 5-1 Route24 GEOPAK Road

Create the following alignment as shown on the following pages.

[@Jep]

AN ~—

[O2EQN

— O

L0 ~—
LONLW
(@]

Wzl

10+12.6

TATION

RLINE CHAIN
24
S
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GEOPAK Road

Exercise 5-1 Route24

4. Store points 501 and 505 with the coordinates shown.
g Point > Store g Point > Store
Point Hurnber IEEI'II | Paint Murnber | 505
V' futo Increment V' futo Increment
Coordinates Coordinates
Marthing | 2500 OP | Marthing | 2519.2 OP |
Easting | 4000 Easting | 5192.19 |
[T Station | [T Station |
I Elevation | I Elevation |
r FCode | r FCode |
|_ Cell | Scale | |_ Cell | Scale |
T Feature | T Feature |
™ Description | ™ Description |
Apply | Apply |
5. Locate points 502 and 504.
Locate Paint | 502 I™ Elevation On Locate Point I 504 I™ Elevation On
[T Side Shot Mode " Side Shot Mode
~ Starting Point — Starting Point
Name [ 501 Equalel Mame [505 Equatel
Elevation ID.DDDDDD Irztr. Height |D.DDDDDD Elewation |D.DDDDDD Itzte. Height |D.DDDDDD
~ Direction -~ Direction
Beaing | M [[55240000 | E |+ ]I Beaing |/ N [[52 28 wi |+l
I Offset Distance | A1 |[0.0000 ™| Offset Distance | A1 |[0.0000
- Distance ~ Distance
Digtarice |[450 Digtarice |30
Zenith Angle | 30 00 00.00 Fiod Height I 0.000000 Zenith &ngle I 30 00 00.00 Fod Height I 0.000000
Apply |
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Exercise 5-1 Route24

GEOPAK Road

6.
g Interzect Tool

Locate Paoint | 503

Locate point 503 by using the Intersect tool.

[T Auto Increment By I 1

~ Intersect Element

Paint I a0z

Line I

— Direction

PaToPb ||5EI‘I

[0z

_+ |68

— Offzet

[ Distance | (. 000000 Right I

— Wwith Element

Puaint I A04

Line I

— Direction

FaToPb I|5EI4

[505

| R

— Offzet

|ntersect |

7.

gﬁture Curve from Tangents

Curve name | curvel

~ Back Tangent

A

PE | 501
Fl | 502

~ Element

T angent II 158
|nzrement | _+| _|

Store CURVE1, CURVEZ2, and CURVES.

[T Station | PC I

—Ahead Tangent

=

Faint Ahead [Ph]

Store |

5-1-4
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GEOPAK Road

Exercise 5-1 Route24

7. (Continued)

Curve name I curved

— Back Tangent

~ Element

T angent II et
Incrementl _+| _|

[T Station | FC I

— Ahead Tangent

AI
Faint Ahead [Pa)
505

gﬁture Curve from Tangents
Curve name |c:urv82 [T Station | FC I
~ Back Tangent ~ Element —Ahead Tangent
ﬁl ) AI“““
P [ 502 | Paint &head [P4]
ncrernert
Fl |5I]3 E0d
/ Store |
PT Curvel to 503 m 100
gﬁture Curve from Tangents

Store the alignment chain Route24.

g[ﬁhain > Store > From Elements

Chain M ame I route2d4

Begin at 0+00 I

—El

s

501 CUR CURVET CUR CURVEZ
CUR CURYES 505

Add Paint I

Apply |

7/21/04
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Exercise 5-1 Route24

GEOPAK Road

9. Station the centerline at the beginning with station 10+12.6
g[ﬁhain > Stationing
Station [10+12.6 &head I
Object [507
Apply |
10. Describe the chain and save the output file. Review the output file in UltraEdit.
11. Use COGO Navigator to view the data.
12. Exit Coordinate Geometry.
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Exercise J-2 Bl

Exercise 5-2

1. Open the Microstation file t:\de-proj\exercise B1\bl.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 Number [ 456 Select |
Operator Code |n:n::
Subject |

] | Cancel |

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

Hints:

Angles at 604 and 605 are not 90°

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

120" QOffset

75" Offset

CHAIN B1
108.7655 acres

605
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GEOPAK Road Exercise 5-3 Horizontal Alignments

Exercise 5-3

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

1. Open the MicroStation file t:\de-proj\cole\j]5p0100\data\plan_j5p0100.dgn.

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

GEOPAK Coordinate Geome

Froject Mame |

Job Mumber [ 053 Select |
Operatar Code |-:u
Subject |

] | Cancel |

3. Use Coordinate Geometry 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.
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Exercise 5-3 Horizontal Alignments GEOPAK Road

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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Exercise 5-3 Horizontal Alignments

GEOPAK Road

Route 50
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Exercise 5-3 Horizontal Alignments GEOPAK Road

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
iIsS6°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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Exercise 5-3 Horizontal Alignments

GEOPAK Road

Big Horn
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Exercise 5-3 Horizontal Alignments GEOPAK Road

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 Ramp1l

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

P1 of second curve is at the intersection of a line through the PI of the first curve with
a bearing of N 69° 50’ 21.3” W and a line through ending point of Ramp1 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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Exercise 5-3 Horizontal Alignments

GEOPAK Road
Ramp 1 & 3
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Exercise 5-3 Horizontal Alignments GEOPAK Road

4. Upon completion of storing the alignments in coordinate geometry, close coordinate
geometry.

5. Delete all of the graphics in the Microstation drawing by going to Edit>>Select All, and then
selecting the Delete button.
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Quiz 2

1. In the following alignment description, find 3 reasons why this is a poor alignment.

Beginning chain CLASS description

Point 1006 N 999,316.7962 E  1,698,550.3961 Sta  10+00.00

Course from 1006 to PC CLASS-1 N 70" 06' 55.04" E Dist 380.0001

Curve Data
o k
Curve CLASS-1
P.I. Station 22+36.99 N 999,729.7630 E  1,699,716.4028
Delta = 48"20'00.00" (RT)
Degree = 3200 00.00"
Tangent = 856.9896
Length = 1,611.1111
Radius = 1,909.8593
External = 183.4619
Long Chord = 1,563.7635
Mid. Ord. = 167.3830
P.C. Station 13+80.00 N 999,446.0451 E  1,698,907.7401
P.T. Station 29+91.11 N 999,314.2862 E  1,700,465.9429
C.C. N 997,643.8856 E  1,699,540.0247
Back =N 70" 40'00.00" E

Ahead =S 617 00'00.00" E
Chord Bear =S 857 10' 00.00" E

Course from PT CLASS-1 to PC CLASS-2 N 617 00' 00.00" W Dist 27.8502

Curve Data
o k
Curve CLASS-2
P.I. Station 36+19.82 N 999,036.4852 E  1,700,967.1091
Delta = 66" 10'00.00" (LT)
Degree = 6" 12'44.06"
Tangent = 600.8607
Length = 1,065.1017
Radius = 922.3047
External = 178.4584
Long Chord = 1,006.8953
Mid. Ord. = 149.5263
P.C. Station 30+18.96 N 999,327.7882 E  1,700,441.5845
P.T. Station 40+84.06 N 999,399.4866 E  1,701,445.9238
C.C. N 1,000,134.4541 E  1,700,888.7267
Back =S 617 00'00.00" E

Ahead =N 527 50'00.00" E
Chord Bear =N 857 55'00.00" E

Course from PT CLASS-2 to 1007 N 52” 50' 00.00" E Dist 629.1392

Point 1007 N 999,779.5720 E  1,701,947.2733 Sta  47+13.20

Ending chain CLASS description
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Quiz 2

2. Coordinate Elements can have upto  characters in the name.
a. 6
b. 7
c. 9
d. 10

3. DB stands for Distance Back
a. True
b. False
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Graphical COGO
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Chapter 6 Graphical COGO

6.1 Objectives

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

6.2 Definitions

Graphical Coordinate Geometry 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. The elements are stored directly into the coordinate geometry database (.gpk) while
being created or modified graphically on the screen.

6.3 Accessing

%l The Graphical Coordinate Geometry tools can be accessed from the Horizontal and

Vertical Geometry toolbox or by selecting Applications>>Geopak
Road>>Geometry>>Graphical Coordinate Geometry. 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.

When Graphical COGO is started, the following dialog appears.
[*
N &

6.4 Dialog

The Graphical COGO dialog contains four toolboxes.

6.4.1 Store Elements Store Elements x|
ail 0 Pl P P D e e P R
6.4.2 Modify Elements
Efl/l |:| P A A | _\l f”gl

6.4.3 Manipulate Elements
S R R

6.4.4 Groups Groups B3|

]3|
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Chapter 6 Graphical COGO

When a tool in one of the toolboxes is selected, a dialog 2 Store Point
box will appear for the user to key-in any required

information. Id:
Coordinates:  Cartesian vI

[ */E asting: I 1810583.624
v Drthing:l 1075326.5125
[ Elevation: I 0.0000

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.

1
il Store Point — stores a point. 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.

-
+

i Store Equally Spaced Points — stores a given number of points spaced equally between
two specified points.

£
s Locate Point — stores a point by distance and direction. The distance, direction, offset,
and slope can be locked. A line segment can also be stored.

Store Line — stores a line segment between two previously stored points.

i Store Line by 2 Points — stores a line segment and its endpoints. The distance and
direction of the line segment can be specified.

.

— 1 Store Tangent Line — stores a line segment that is tangent to a curve. The two endpoints
of the line segment are also stored.

E Store Curve by 3 Points — stores a circular curve by specifying the beginning and

ending points, and a point on the curve.

E Store Curve by Center — stores a curve by specifying the beginning point of the curve,

the center of the curve, and the ending point of the curve.
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il Store Tangent Curve Constrained — stores a curve tangent to the specified curve or
line.

il Store Tangent Curve Unconstrained — stores a curve through a specified point, and
tangent to the specified line or curve.

Stores Tangent Spiral — stores a spiral tangent to specified line or curve.

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. The following tools are contained in the
Modify Elements toolbox.

X
L Partial Delete — deletes part of an element creating two separate elements. Additional

points will be stored if needed.

2| Extend Plan View Element — extends or shortens any cogo element.

Es

Trim Elements — trims or extends elements to intersect with another element.

P

= 1 Intersect Elements — stores a new point at the intersection of two elements. The original
elements are not modified.

A

-

1 Extend Element to Intersection — lengthen or shorten an element to another element.
Works functionally the same as its Microstation counterpart.

<~ Extend Elements to Intersection — lengthens or shortens two elements to intersect each
other. Works functionally the same as its Microstation counterpart.

l Construct Circular Fillet — stores a circular curve between two elements. Works
functionally the same as its Microstation counterpart.

ll Construct Chamfer — stores a line and its endpoints between two elements. Works
functionally the same as its Microstation counterpart.

EI Cut Element — cuts an element into segments.
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6.7 Manipulate Elements

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

N
A . -
Move Plan View Element — moves or copies an element.

— 1 Rotate Plan View Element — rotates the element about a specified point.

—1 Copy Parallel — moves or copies an element parallel to the original element.

X Delete Element — deletes an element from a .gpk file. Warning: There is no undo for
this command.

6.8 Groups

The Groups tools allow the user to create a chain or parcel. The following tools are contained in
the Groups toolbox.

él Store Chain - stores a chain from previously stored elements. The user selects the first
element, then data points to accept the each element. When all elements are selected, the user is
prompted to data point for the direction of the stationing.

&I Store Parcel — stores a parcel, takings, or easements from previously stored elements.
The user can either automatically select the elements as with Store Chain, or manually select the
elements. When all of the elements are selected, the user is prompted for the direction of the
parcel, and the point of beginning.
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Horizontal Alignments
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7.1 Objectives

e Create and store horizontal chains using graphical tools.

7.2 Definitions

The Horizontal Alignment tools enable the user to create or modify horizontal geometry
elements. Spirals, curves, tapers, and ramps can all be placed according to user-defined
parameters.

7.3 Accessing

The Horizontal Alignment tools can be accessed from the menu [.J;l
Applications>>Geopak Road>>Geometry>>Layout Alignments
Horizontal, from the Horizontal Alignment icon, or from the Horizontal Horizontal

Alignment button on Project Manager. Aligrmert
When the Horizontal Alignment tools are
started for the first time, the dialog shown to the Harizantal Aligrment Tool Cornpatibility:

right will appear. The user has the option to . COGO Element Based [New] |

select the COGO Element Based (New), or the
Graphic Element Based Horizontal Alignment
tools. | (a3 | Cancel |

[T Don't ask me anymore

The COGO Element Based tools write the created elements directly into the coordinate
geometry database (.gpk) as cogo elements. For this option, a Geopak COGO session must be
active.

The Graphical Element Based option first creates Microstation graphical elements in the .dgn
file. The user then has to store these elements as a COGO element in the coordinate geometry
database (.gpk).

If the Don’t ask me anymore toggle is set, the user will not see this dialog when going into the
Horizontal Alignment tools.

** Note: It is recommended to use the COGO Element Based Horizontal Alignment tools.
The COGO Element Based Horizontal Alignment tools will allow the user to better achieve an
efficient, accurate design. Only the COGO Element Based Horizontal Alignment tools will be
discussed in this class.

When the COGO Element Based Horizontal Alignment tools are chosen, the following dialog

will open.
gHurizuntal Alignment Generator

FEile Design Tablez Tools
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7.4 Dialog

The Horizontal Alignment Generator dialog has three menus, File, Design Tables, and Tools.

The File menu opens the following dialog which allows the user to change various preferences
such as element symbology, beginning element names, curve vehicle tables, curve definition and

dynamic increments.

g Preferences E

Cateqgaory

Spiral

Construction Line
COGO Elerment Mames
Curve Dezign Tables
Spiral Design Tables
Geomety Settings
Dynamic Increments

¥ Line Sumbology
¥ Curve Symbology
¥ Spiral Symbology

Grouping:  Mone

Design Tables allows the user to set up Design Tables for Symmetrical 3 Centered Curves,
Asymmetrical 3 Centered Curves, Taper Curves, and Spiral Curves. Entry, middle, and exit
radiuses can be set up for various vehicle types and deflection angles.

ED: % _ % HA_symmetnical3CenteredCurve_. .

File
Deflection Angle:  E0<def<=75  *|

Wehicle Entw B Midde R ExitR Offzet
e 100 7a 100 2.0 =]
=10l 120 45 120 20
"WiB-d0 120 45 120 5.0 L]
"B -500 150 a0 1580 6.0 =

The Tools menu allows access to the Main tool dialog, or to any of the tool boxes to store a

Horizontal Alignment.

KR
e

o4
Bl N
Y
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7.5 Lines/Curves Tools

Lines / Curves x|

N i i el

The Line/Curves tools allow the user to place line and curve elements by various methods. The
Line/Curves toolbox contains the following tools.

i Store Line By 2 Points — stores a line and its endpoints.

bt

1 Store Tangent Line — stores a line tangent to a curve and the endpoints of a line.

__ 1 Store Curve By 3 Points — stores a circular curve by selecting the beginning and ending

points of the curve, and a point on the curve.

—= 1 Store Curve By Center - stores a circular curve by defining the center point, radius, and

sweep angle.

-

—— 1 Store Tangent Curve Unconstrained — places a curve tangent to a line or curve, and
through a specified point.

=

— 1 Place Curve Between Two Elements — places a circular curve between two elements.

—1 Place Simple Transition — draws a tangent, curve, or spiral between two arcs.

7.6 Curve Combination Tools

Curve Combinati._. E

The Curve Combination Tools allows the user to place compound curves, three centered
curves, reverse curves, and tapered curves.

1 Place Compound Curves — places a compound curve between two elements.

— 1 Place Three Centered Curves — stores a three-centered curve between two elements.
Design vehicle parameters from File>>Preferences can be utilized.

7/12/04 Missouri Department of Transportation 7-3



Chapter / Horizontal Alignments

=1 Place Reverse Curves — stores reverse curves between two elements. A short tangent

sect

ion between the curves can also be specified.

1 Place Taper Curves — places a curve and tapers between two elements. The design
vehicle parameters from File>>Preferences can be utilized.

7.7 Spiral Combinations

The

Spiral Combinations E
24 [ I el el ke

Spiral Combinations tools allow the user to place spirals with curves, tangents, and other

spirals.

-

—1...Place SC Tangent To Line — stores a spiral curve combination tangent to a specified line.

e

——1 Place ST Tangent To Curve - stores a spiral tangent combination tangent to a curve.

-

-

1 Place SC Tangent To Curve — stores a compound spiral curve combination tangent to a
curve. The spiral will be placed between the curves.

—

-

— 1 Place SCS (Intersecting Elements) — stores a spiral curve combination tangent to a line.

STy

Place STS (Disjoint Curves) — stores a spiral tangent spiral combination between two

curves.

Y

— 1 Place SCS (Disjoint Curves) — stores a spiral curve spiral combination between two
curves.

7-4
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7.8 Complex Transitions

The Complex Transitions tools allow the user to place complex ramp designs.

=1 Place Complex Ramp — places simple to complex ramp geometry.

= Place Ramp Connector - places simple to complex ramp connector.

7.9 Alignment Tools

The Alignment Tools allows the user to either store an alignment from existing COGO elements
or to dynamically place an alignment.

-
?_I 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 degree of curvature can be changed, and spirals can be added as the user moves
along the alignment.

él Store Chain — stores an alignment by selecting graphical elements. This tool works
similar to the Microstation Automatic Create Complex Chain tool.
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7.10 Manipulate Tools

A "|| /l ><|

The Manipulate tools allow the user to move/copy, rotate, extend, and delete elements.

i Move Plan View Element - moves or copies an element.
ol Rotate Plan View Element - rotates the element about a specified point.
/_ Extend Plan View Element — extends or shortens any cogo element.
K Delete Element — deletes an element from the coordinate geometry database (.gpk).

7-6 Missouri Department of Transportation
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Design and Computation
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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 three overall categories — Pay
Items/, Drafting Standards/, and Design Standards/. These three categories each contain sub-
categories. The sub-categories break down each classification into more specific sections. (See
dialog box next page).

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.

g Design and Computation Manager =] B

File Edt Settings Fawortes Help

]34 G @

el et
&R | hgpk_stddic_managermodot_english. ddb \_
B [ezign Standards
[£1 Drafting Standards

£ Payitems

g t:\gpk_ztd\dikc_managerimodot_englizh_ddb E3

[T Place Influence  Match Paint Test | | Diraw Plan & Profile I

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

[ gl
N

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.

GEOPAEK. Design and Computation Manager E

Categories  Items Up Level /Find Dislpay Options Set Key-in’s
Place Influence Down Level Identify Dialog Toggle

The dialog box can be toggled using the appropriate icons.

A EIE

Switch to toolbox mode Switch to dialog mode

8.4.1 File Commands

gDesign and Co
JE3 Edt Settings

Open...
Save
Save Az r

For a MoDOT Geopak user, the only file command options needed are Open
and Exit.

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.

Ei:l-lnl |

Merge... r
Compress

Faszword ...

E uit
—
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8.4.2 Edit Commands M Settings  Fava
Find - will search the database (from your current location) for an item diasa @
Lﬁll or category. The display in the D&C Manager dialog box will El_—_—:
change to each item/category as it is found. wm Lo ag
ol Mave..
Identify — will show the item name and description attached to an |.:|i: %E'Ete"' I
4d| elementin the design file. e
Find
Find...
dentify
MHew Categony...
M ew [em...
b odify [tem...
R ewiew [tem...

8.4.3 User Commands
Display Settings - temporarily changes the display of elements on the

[ Favoiites screen to one common color, then the user may specify additional
|  clcments to be viewed in their original colors. This tool enhances

]; Diesign. . J visualization when working on a complex project.

= [ialog... =

;; Criteria Viewer... ol gDispla}l Preferences Ed g Design Settings
Hierarchical Paths... I -

o Computation Liits.. [T One Color Display — Element Connectivity

A : Masimum Gap Tol [0.50000
Computation Urknowns... I™ Highlight in Computatian s Sap S tanes L2

Deduction Tolerance | 0.50000
] | Cancel |

~ Cusztom Line Style Creation

[ Scale Factar [1.00000
Design Settings - sets the maximum gap tolerance and
deduction tolerance used in computations and the drawing - Cell Creation
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 I™ {Change Graphic Cell Symbology:
the cell size appropriate to the drawing scale.

Drawing Scale = | 100,000 | A PCS

PCS = Preference Creation Scale

8.4.4 Recall Commands

putation Manager

Favaries) Add to Favorites - saves current D&C Manager
path for easy recall in the future.

Add to Favarites

Organize Fawvarites. ..

L Organize Favorites — allows the user to edit and

T L T t oFIte:
r ¢TSS FTIBacka ¢ Tavemen save the Favorites list.

5 / Drafting Standards / Plan / Alignments / MaDOT
dards

8-4 Missouri Department of Transportation 7/12/04



GEOPAK Road  Chapter 8 Design and Computation Manager
8.5 Operational Modes

8.5.1 Design ¢

The Design mode allows the user to tag
each roadway element as it is placed in
the design file based on item parameters ¥ Place Influence  Match Point Tex | Draw Cogo Element |
and/or write COGO elements to the file.

g h02-11.12 Concrete Pavement [12 in. Hon-Heinf]

Place Influence will set the level, symbology and 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
Disw Pant Pt | <o the Draw Cogo
Element button changes to Draw Plan and _
Profile. A single click to this button prompts | | Dperation | w
the user for a job number, and then opens the Bl MaDOT Proposed Bassline
Geopak Plan and Profile Draw box shown Select Chain

to the right. ROUTESO ¥ Line Direction Label

[T Line Length Labels
There are nine possible COGO elements that ™ Line Labels Only
may be recalled from the .gpk file: points, W Curve Label
lines, curves, spirals, chains, stationing, W Curve Data

parcels, profiles, and parallel chain. Each of
these options changes the dialog box to offer
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.

[T Curve Labels Only

[ Place Curve Data By DP
¥ Spiral Label

¥ Spiral Data

[~ Spiral Labels Only

[T 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. Label Scale [ 100
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 Display _I
B

Display mode is
used to enhance on screen
visualization.

The pay item to be visualized
is added to the Collection
box. Three display options
are available for the display
of the items in the Collection
box.

Highlight - will change those
items stored in the collection
area to the Microstation
highlight color.

gﬂesign and Computation Manager

File Edit Settngs Fawarites Help
- - ] +
pi] 1418 2] o) = S B0 T
7251012 12 in. Corrugated Metalic-Coated Steel Pipe =
725101515 in. Corrugated Metalic-Coated Steel Pipe j

7251018 18 in. Corrugated Metalic-Coated Steel Pipe
B 725-10.21 21 in. Corugated Metallic-Coated Steel Pipe

7251024 24 in. Corrugated Metalic-Coated Steel Pipe

7251021 21 in. Carrugated Metalic-Coated Steel Pipe

N

# [Collection]

Not - simply turns off the display of the collection ||?I_JJ

items leaving everything else on.

Only - will turn off everything but the collection Normal Highlight N

items.

8535et @

The Set mode allows you to assign attributes
from the D&C Manager database to existing
graphical elements in the file. The Complex
Chain option automatically creates a chain from

Collection Box

ot Only

3?25-1 0.21 21 in. Corrugated Metalli... B4

Set | ¥ Uze Comples Chain D Element |

graphic elements and applies the attributes of the highlighted item in the content box.
With the Complex Chain option is off, the Set mode is the same as Microstation Element Select.
The user may tag several elements by depressing the Ctrl key while data pointing each element.
This allows you to affect multiple elements with one Set command. 1D Element is used to
specify the complex chain to be changed. Set activates the command and changes the element

attribute.

8-6 Missouri Department of Transportation
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8.5.4 Compute

The Compute mode File Edt Settings Fawortes Help

E;(I)g/ljllei?oclliaprg% graphic EJ ld” @l 2/ G‘? E‘l | ﬂil ><|

elements placed using the E09-10.42 Concrete Gutter Tupe B
@ B03-10.51 Curb And Gutter Tupe A,

D&C Manager. Desired

. . . . B03-10.52 Curb &nd Gutter Type B

items for inclusion in the B09-10.55 Concrete Curb And Gutter [4 Inch]

computation are added to B09-20.11 Integral Curb (6 in. Height And Uinder] Type &

the collection box at the . -
bottom of the main D&C |&8 609-10.51 Curb And Gutter Type A

dialog as shown to the

right.

Chosen items within E[ED“EEHDH] ' EI

either the View or a Joh: & Chain: [ROUTESC _Select I Range: [150.00 Wiew "I

Fence are calculated,

which is set in the Output: |Comp Bock  [=]  File ¥ | [cmp.out & Create  v|

upper right hand corner
of the dialog. The

other fields in the top R Compute | I Highiight in Computation

row are discussed later.

Description: |

There are six Output options:

Comp Book - calculates station/offset and coordinates for items defined in the Collection box
within a Range left and right of a selected Chain in the specified Job as set by the first three
fields in the top row of the dialog. The (& icon can be used to select the job. The output file is
ASCII format.

Item Report — a total quantity for each item is calculated. For this option, the job, chain, and
range fields are inactive. The output file is ASCII format.

Item Tables — 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.

SDF Item Report — is similar to Item Report, except that the output file is in SDF (standard
database format) or CSV (comma separated value) format.

SDF Comp Book — 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.
Format is in SDF or CSV format.

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.
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To the right of the Output field is the Preview/File option. If preview is chosen, a file is not
created and the output is displayed in a GEOPAK window. If set to File, GEOPAK creates the
file whose file format is based on the Output type and whose name is defined in the key-in field
to the right of the File option. The name can be manually entered or selected via the Files
(folder) icon. The user can either Create a new file or Append the output to an existing file by
using the option button at the end of the second row. If desired, a full path may be specified,
otherwise, the report will be found in the current directory. The & icon can be used to select an
existing file.

Any information keyed into the Description: field will be printed at the top of the report. There
is a maximum of 48 characters supported for this field.

The four display options described in section 8.5.2 can be utilized using the |E_I_I_|

buttons shown to the right.

The Highlight in Computation toggle will highlight all MicroStation elements utilized in the
computations if activated.

Compute commences the computation process.

8.5.5 Shape g|

Shape mode prowdes tools for cre_atlng 3502-11_05 Concrete Pavement [ 6 in. HMon-Reinf]
shapes to be used for area calculations such

as pavement.

|z~

1] Yl 2 "l S emi-auto "’|

Tolerance IEI.'IEIEIEII:I A esume ""I Diraw |

Three options are available for choosing the
elements to create the shape.

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.

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.
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8.5.6 Pavement _|

The Pavement mode allows the user to place pavement marking

including striping, and symbols.

T
S e

i
=1 Striping — allows the user to place single or double, solid or skip pavement stripes.

|‘”’ |+1

traffic.

A

Separation — allows the user to place traffic separation pavement marking.

Chevron Diverge — allows the user to place pavement chevrons in areas of diverging

—=1 Chevron Merge — allows the user to place pavement chevrons in areas of merging

traffic.

40 Symbols — allows the user to place pavement marking symbols with a specified pattern.

These are discussed further in the following pages.

8.5.6.1 SINGLE STRIPING

Singls Strips & I
Single | |F'ref|:|rmeu:| tdarking T ape |
...... : k|p| et o Stive |
Stripe Len IW Skip Len IW
Tolerance m
~ Begin
s 0.0000
il il 0.0000
- End
.

Complex Chain I |0 Elemnent |

This box offers predefined configurations for single stripe
and double stripe options so the user can easily control the
type of striping being placed.

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.

Next, define the start option by selecting Solid or 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.

A beginning and ending point for the limits of striping are
entered from digitized points on the screen.

The lower portion of the dialog box provides tools for
identifying the reference element on which the striping
will be based.

Qffset [ 12.00 Aol
ﬁl After clicking Apply, the user must enter a data point on
7/12/04 Missouri Department of Transportation 8-9



Chapter 8 Design and Computation Manager

GEOPAK Road

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,
except for having two pay item placement options, Inside
and Outside. The user must select either the Inside or
Outside button for the highlighted (D&C Manager) pay
item to be displayed in the dialog box. Separate quantities

are calculated for each stripe.

The remaining process is the same as described above.

8.5.6.3 SEPARATION

g Separation

Payitem | [620.50.03 Type 1 Prefom |

Digtance Between Stripes I 10.00
Slazh Stripe Angle | 4500 Fixed I

Tolerance IEI.I:IEH aa
— Beqgin
= 0.0000
op |
i 0.0000
— Reference
= 0.0000
[ "
Y 0.0000
~End
Op | s | 0.0000
Y 0.0000

ID Intersection I Complex Chain I
Apply |

D Lacation I

g Striping
Double Stripe A I
Inzide I |P'refu:urmed Marking T ape |
Distance Between Shipes IW
Outzide I Preformed Marking Tape |
Solid/Skip I Start on Stripe I
Stripe Len IW Skip Len IW
Tolerance m
— Begin
= 0.0000
il i 0.0000
~ End
b 0.0000
EI il 0.0000

This option draws
pavement markings

Complex Chain I IC Elernent |
between two sets of Offset [ 12.00 Apply |
selected elements.

Elements may be either GEOPAK or Microstation
generated.

Once a pay item has been selected, the user may set the
Distance Between Stripes and the Slash Stripe Angle.
Tolerance functions the same as for striping.

A Begin DP and End DP should be issued before the
Reference DP is identified. The Reference DP must fall
between the Begin DP and End DP. It marks the location
of the first pavement marking and determines the direction
of the slashed stripe. All other markings will be based on
the first stripe.

Tools for defining the limits of the pavement markings are
located at the bottom of the Separation dialog box. 1D
Intersection identifies the elements where the striping

will terminate. 1D Location is the set of elements from which the striping begins.

After the Apply button is selected, the user must issue a data point in the graphics file for the

pavement markings to be displayed.

8-10
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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, Breaking Line and Point.

The Gore point defines the wide end of the gore.

The Breaking Line point must fall between the two sides
of the gore and sets the location of the point at which the

# Chevron Diverge

Distance Between Chewvions | 10.00
Tolerance IEI.EIEH aa

— Gore
0.0000

ol
b 00000

— Breaking Line

chevron diverts in a different direction.

The Point represents the narrow end of the gore where

chevrons are to stop.

Use the two ID buttons to identify the sides of the gore.

Once the Apply button is selected, the chevrons are

displayed.

8.5.6.5 CHEVRONS MERGE

g Chevron Merge EH

|620-50.03 Type 1 Prefom |

Digtance Between Chevronz I 10.00

{Payitern:

s 0.0000
0P|
N 0.0000
— Point
DP | # 0.0000
b 0.0000
D Side 1 | EDmEIE:-: Chair I
D Side2 | Aoy |

This process works similar to Chevron Diverge except the
two points, Gore and Breaking Line, have been combined
into one point that serves both functions.

Telerance [0.00100 | The Gore and Break DP should be located near the wide
_ Gore & Break end of the chevron. It_simultaneously sets the_beginning
w [ ooooo of the pavement markings and the point at which the
P chevron will break.
- Point The remainder of the process is as described above.
# [ 0.0000
el
v | 0.0000
ID Side 1 I Complex Chain I
D Side2 | Apply |
7/12/04 Missouri Department of Transportation 8-11
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g Symbols

8.5.6.6 SYMBOLS C
ell Group Info
Cell Group Info defines the cells to be I™ iDownsheam Cell ™" Upstieam Cel
placed.
Layout allows the user to repeat the <=Push

cells, and to set the locations of where
the cells are placed.

— Lapout
[T Repeat Cell Group &t Masimum | Distance; | 0.00

Offzet: 0.00 Jakb: I Select | I :I

Selection et | 1D Element |
— Limits
~ Begin Lane Point
# | 00000 ¥ | 00000 DF |

Buffer Distance: 0.0o
~ End Lane Point

# | 0.0000 . | 0.0000 CF |

Buffer Distance: 0.0o

Apply |
8.6 DP Station/Offset

The DP Station/Offset command works in conjunction “"j_t' J—

with Microstation commands and the D&C Manager. Chain Select |
It can be used as the data point for any Microstation Station |
command. DP Station/Offset provides precision placement Offset |
of elements based on a station and offset of a stored chain. Tangert+180 | [ Autodngle
Uses for this command include precision placement of ﬂl il

elements and window functions.

8.7 Draw Transition

/gl Draw Transition will draw a line/curve £ GEOPAK Diaw Transition
based on a beginning station/offset and an s :l
ending station/offset relative to a selected chain.

Use of this command includes turn lanes, mail box . Ehfam 2ot I
widening and lane transitions. Beginring Station | D |
Note: Elements placed with Draw Transition will Beginning Offset !

have Microstation element type curve when the Ending Station | il
beginning and ending offsets are different and will Ending Offset | —
have Microstation element type line and/or arc Apply

when the beginning and ending offsets are the same.
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Exercise 8-1

This exercise uses the GEOPAK Design and Computation Manager to plot the plan view items
needed for the alignments of Route 50 (Chain ROUTES50) and Big Horn Dr. (Chain BIGHORN).
Some of the items are needed for the plan sheets, while other items are needed only to process
the proposed cross sections. Items needed for the plan sheets are plotted in the plan.dgn while
those items not shown on the plan sheets are plotted in the patterern_shape.dgn. Different files
are used for each alignment to get the geometry separate for the proposed cross section runs

1. Open the MicroStation file t:\de-proj\cole\j]5p0100\data\plan_j5p0100.dgn. Save the file
as t:\de-proj\cole\j5p0100\data\rte50_plan_j5p0100.dgn.

2. Open the GEOPAK project t:\de-proj\cole\j5p0100\project\j5p0100.prj using Job 100.
x|

Projectz  Directory Adrmin
k:de-projscolehbp01 004 project s

Filter: |°‘.|:|ri Type  FProject I

Projects: Directaories:

] B
[prajdbs]
[-a-] —
[c]
[-d-]
[e] =]

Job Mumber: 100

Dezcrption:

Clazz Project

ok | Cancel |

Enter the project as ClsUser. Go into Road.

Project Users: j5p0100.prj

Uszers

Project zers:

[ClsUser] User Info ———————
Clzl zer
Full - ame; = -
: § »
Class User & Project: j5p0100.p) |
OF Code; ST
Ll _l
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Exercise 3-1 Design & Computation Manager

3. Inthe Plan View section of the Route50 Working Alignment (Define button) set the Design
File to rte50_plan_j5p0100.dgn, and the Chain to Route50.

£ Working Alignment Definition: Route50 |

Plan Wigw

Design File: | rte50_plan_j5p0100 File: |

e _
Shapes Chair: |ROUTESD Select |

Profile View Begin Statior:  445+30.94
Location
Crozz Section Wiew End Station;  430+84 82

E vizting Ground
Propozed Finizh Grade
DThd

M Cancel |

4. The first step is to plat the alignment. Open the Design and Computation Manager dialog.

Select the item English/Drafting Standards/Plan/Alignments/MoDOT Proposed Baseline

Select the Draw Plan & Profile button

gﬂesign and Computation Manager M=l E3
File Edit Settings Fawortes Help

& |-gpk_stddic_managersmodot_englizh.ddb
3 Design Standards
[ Dralting Standards
£ Mizcelaneous
(== Plan
2= Alignments
& MoDOT Esisting Baseline
= MoDOT Proposed Baseline

FaDOT Temporary B azeline
3 Profile
3 RAw
1 Payiterns

# MoDDT Proposed Baseline

[T Place Influsnce  Match Point Test I Diraw Plan & Profile I
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5. Select the Chain Operation.
Set the Labeling Scale to 50
Turn on the following options:

Line Direction
Curve Label
Curve Data
Spiral Label
Spiral Data

Select the Chain Route50

gEEDF“AK Plan & Prohle Draw

— Dperation
Chains

kMoDOT Froposed Bazeling *

Select Chain

BIGHORM
RakPI
RAMP3
ROUTEESD

¥ Line Direction Label

[ Line Length Labels

[ Line Labels Orly

¥ Curve Label

¥ Curve Data

[~ Curve Labels Only

[T Place Curve Data By DP
¥ Spiral Label

¥ Spiral Data

[ Spiral Labels Orily

[ Place Spiral Data By DF

Label Scale

7/28/04 Missouri Department of Transportation
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6. Select the Stationing Operation.
Be sure the Labeling Scale is set to 50.
Turn on the following options:
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.

BEEDF"AK Plan & Profile Draw

— Dperation
Stationing | FMoDOT Froposed Bazeline *

Select Chain ta Station

BIGHORNM ¥ Tick Marks
Eim E-IS ¥ Tick Marks Stations
ROLUTESD ¥ PC&PT &CS... label:
v Pl labelz
~ Small Ticks

Ticks LT: Labels LT |

~ Large Ticks
Ticks Both: Label: LT |

— Control Point Labels

Az Per Preferences |

Label Scale

8-1-4 Missouri Department of Transportation
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Exercise 3-1 Design & Computation Manager

7. Use the Draw Transition tool to create the edges of pavement for Route 50 with the
following parameters.

Use the Design and Computation Manager item:
Design Standards\Roadway\EOP New — Edge of Pavement (New).

£ Design and Computation Manager =10l x|
File Edit Settngz Favontes Help

&

&= |hgpk_stdhdic_managersmodot_english. ddb
[£=r Design Standards

(C1 Crossz Sectionz

3 Drainage

3 Environmertal

23 Property

O Rw

1 Roadside

[ Roadway
Bem Line [Mew)
Construction Joint
Curb Existing
EQP Existing - Edge of Pawvement [Exizting)
By EOF Mew - Edge of Pavement [New]
EQS Exigting - Edge of Shoulder [Existing) =

g id

| »

Be sure that Place Influence is turned on.

£ EOP New - Edge of Pavement (New

Use the following settings in the Draw Transition Tool:

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

7/28/04 Missouri Department of Transportation 8-1-5




Exercise 3-1 Design & Computation Manager

8. Use the Draw Transition tool to create the edges of shoulder for Route 50 with the
following parameters.

Use the Design and Computation Manager item:
Design Standards\Roadway\EOS New Conc. — Edge of Shoulder - Concrete (New).

£ Design and Computation Manager O] x|

File Edit Settingz Favorites Help
L ]

7 id

&= thgpk_ztdhdic_managermodot_english. ddb
[£=r Design Standards
3 Cross Sections
3 Drainage
23 Environmental
1 Property
£ Rw
1 Roadside
[ Roadway -
Bem Line [Mew)
Construction Jaint
Curb Existing
EQP Existing - Edge of Pawvement [Exizting)
EQP Mew - Edge of Pavement [Mew]
EQS Exigting - Edge of Shoulder [Existing)
EOS Mew Aagar. - Edge of Shaulder - Agaregate [Hew]
EOS Mew Agzph. - Edge of Shoulder - &zphalt [Mew)

| »

By EOS Mew Conc. - Edge of Shoulder - Concrete [Mew]
EQS Mew Earth - Edge of Shoulder - Earth [Mew]
EOS UZ Azphalt - Edge of Shoulder - 2 Azphalt [Mew) ™

Be sure that Place Influence is turned on.

EEDS Mew Conc. - Edge of Shoulder —

Use the following settings in the Draw Transition Tool:

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

Save the changes to the DGN file.

This completes the work for the Route 50 alignment. The cross road is Big Horn Drive, which
will also need to have the alignment and other plan view geometry plotted. This will be done in
a separate working alignment and set of DGN files.
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Exercise 3-1 Design & Computation Manager

9. Open the MicroStation file t:\de-proj\cole\j5p0100\data\plan_j5p0100.dgn. Save the file
as t:\de-proj\cole\}5p0100\data\BH_plan_j5p0100.dgn.

10. Create a working Alignment called BigHorn by copying the Route50 working alignment.
(Click on the Select button and do a Run > Copy > Run.)

In the Plan View section of the BigHorn Working Alignment set the Design File to
BH_plan_j5p0100.dgn, and the Chain to BIGHORN.

# working Alignment Definition: BigHorn |

Plan ‘iew

fiew Design File: | BH_plan_Sp0100.d File: |
Pattern

it Select |
Shapes Chair: |EBIGHORM elec

Profile View Begin Statior:  0+97.77
Location
Crozs Section View End Station:  21+52.70

Esizting Ground
Fropozed Finizh Grade
DTh

M Canzel |

11. Use Design and Computation Manager to plot the Chain and Stationing for the BigHorn
alignment using the same settings as were used for Route50.

Be sure that Place Influence is turned off.

£ MoDOT Proposed Baseline : x|

[ {Place Influen-:eE b atch Paint Test Diraw Plan & Profile I
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12. Use the Draw Transition tool to create the edges of pavement for BigHorn with the

following parameters.

Use the Design and Computation Manager item:

Design Standards\Roadway\EOP New — Edge of Pavement (New).

Enesign and Computation Manager
File Edit Settngz Favontes

=101 %]

Help

g id

&

&= |hgpk_stdhdic_managersmodot_english. ddb
[£=r Design Standards
(C1 Crossz Sectionz
3 Drainage
3 Environmertal
23 Property
O Rw
1 Roadside
[ Roadway
Bem Line [Mew)
Construction Joint
Curb Existing
EQP Existing - Edge of Pawvement [Exizting)

B EOF Mew - Edge of Pavement [Mew)
EQS Exigting - Edge of Shoulder [Existing)

| »

Be sure that Place Influence is turned on.

EEDP Mew - Edge of Pavement {Hew}éé

Use the following settings in the Draw Transition Tool:

Beqginning Station  Beginning Offset

Ending Station

Ending Offset

Start of Chain -16 17+31.61

Start of Chain 16 17+31.61
17+31.61 -16 19+31.61
17+31.61 16 19+31.61
19+31.61 -12 End of Chain
19+31.61 12 End of Chain

-16
16
-12
12
-12
12
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Exercise 3-1 Design & Computation Manager

13. Use the Draw Transition tool to create the edges of shoulder for BigHorn with the
following parameters.

Use the Design and Computation Manager item:
Design Standards\Roadway\EOS New Asph. — Edge of Shoulder - Asphalt (New).

£ Design and Computation Manager =10l x|
File Edit Settngz Favontes Help

&

&= |hgpk_stdhdic_managersmodot_english. ddb
[£=r Design Standards
(C1 Crossz Sectionz
3 Drainage
3 Environmertal
23 Property
O Rw
1 Roadside |
[ Roadway
Bem Line [Mew)
Construction Joint
Curb Existing
EQP Existing - Edge of Pawvement [Exizting)
EQP Mew - Edge of Pavement [Mew]
EQS Exigting - Edge of Shoulder [Existing)
EOS Mew Aagar. - Edge of Shaulder - Agaregate [Hew]
By EOS Mew Azph. - Edge of Shoulder - Asphalt [Hew]

g id

| »

EOS Mew Conc. - Edge of Shoulder - Concrete [Mew)
EQS Mew Earth - Edge of Shoulder - Earth [Mew] ™

Be sure that Place Influence is turned on.

£ E05S New Asph. - Edge of Shoulder —

Use the following settings in the Draw Transition Tool:

Beginning Station  Beginning Offset Ending Station  Ending Offset
17+31.61 -24 19+31.61 -20
17+31.61 24 19+31.61 20
19+31.61 -20 End of Chain -20
19+31.61 20 End of Chain 20
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14. Use the Draw Transition tool to draw the curb for BigHorn with the following parameters.

Use the Design and Computation Manager item:
Payitems\Roadway\Curb\609-10.52 Curb And Gutter Type B

£ Design and Computation Manager =10l x|
File Edit Setting: Favortes Help
5~ id @R

| »

&R | hgpk_std'dc_managermodot_englizh.ddb
27 Design Standards
I3 Drafting Standards
(= Payiterns
£1 Drainage
3 Environmertal
3 Erosion Control
(=3 Lighting and Signals
1 Mizcelaneous
£ Pipes
=7 Praperty
1 Roadside —
[=r Roadway
0 Approach Pavement
(= Curb
B03-10.10 Concrete Curb [6 in. Height And Under] Tepe S
B03-10.11 Concrete Curb [Owver B in. Height) Type 5
G03-10.41 Concrete Gutter Type A
B03-10.42 Concrete Gutter Type B
G03-10.51 Curb And Gutter Tope &
& 603-10.52 Curb And Gutter Type B
G03-10.55 Caoncrete Curb And Gutter [4 1hch] ™

Be sure that Place Influence is turned on.

£ 609-10.52 Curb And Gutter Type B

Use the following settings in the Draw Transition Tool:

Beginning Station  Beginning Offset Ending Station Ending Offset
Start of Chain -19 17+31.61 -19
Start of Chain 19 17+31.61 19

Save the changes to the DGN file.

This completes the lines needed to show the roadway in the plan sheets for Big Horn Dr. The
typical section for Big Horn Dr. indicates that there is a five-foot berm behind the curb and
gutter. One option for indicating the width of the berm is to draw a plan view element at the
outside edge of the berm, which is the option that will be used. Since this line is not shown on
the plan sheets, it will be plotted in a different file.
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15. Open the MicroStation file t:\de-proj\cole\j5p0100\data\pattern_shape j5p0100.dgn.
Save the file as t:\de-proj\cole\j5p0100\data\BH_pattern_shape j5p0100.dgn. This file
will be used to plot an needed plan view elements that are not to be shown of the plan sheets,
including the edge of berm line, the pattern lines to indicate the location of the cross sections
and the shapes used to indicate the pavement cross slope.

16. Enter the working alignment definition for BIGHORN

In the Pattern section of the BigHorn Working Alignment set the Design File to
BH_pattern_shape j5p0100.dgn, the Levels to 60, and the Colors to 2 (as shown below).

£ Working Alignment Definition: BigHorn x|
Plan Wiew By Desigh File I
'.'HF: i
Haor. Scale I'I.EI Yer Scale |1.EI
Frafile Viev: Diesign File: | BH_patterr_shape File
Location IBH_ = = —l
Crogs Sechion View Lewvel: | 60
Existing Ground )
Proposed Finish Grade Wweights | 1
DT Colars | 2 Select
Styles | D
)8 | Cancel | Types 3

Switch to the Shapes section and set the Design File to BH_pattern_shape j5p0100.dgn,
the Levels to 62, and the Colors to 2,7 (as shown below).

£ Working Alignment Definition: BigHorn |

Flan Yigw By Search Criteria |

Pattem . :

Shons Design File: | BH_pattem_shape_ El
Profile \-’igw Levels [B2

Location
Crozs Section View Wieights | 2

E vizting Ground

Proposed Finish Grade Colors [ 2.7 Select
DTM Styles |0

Typez 14 L

M Cancel |

Accept the changes to the alignment definition by clicking OK. These changes will let
GEOPAK keep track of which files are being used for the BIGHORN alignment.
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17. Attach BH_plan_j5p0100.dgn as a reference file so you can see the plan view geometry for
Big Horn Dr. that has already been plotted.

Use the Draw Transition tool to draw the edge of berm line behind the curb for BigHorn
with the following parameters.

Use the Design and Computation Manager item:
Design Standards\Roadway\Bern Line (New)

£ Design and Computation Manager =10l x|
File Edit Settngz Favontes Help

g id

&= |hgpk_stdhdic_managersmodot_english. ddb
[£=r Design Standards
(C1 Crossz Sectionz
3 Drainage
3 Environmertal
23 Property
£ Rw
1 Roadside
[ Roadway
By Berm Line [Mew] —
Construction Joint
Curb Existing
EQP Existing - Edge of Pawvement [Exizting)
EQP Mew - Edge of Pavement [Mew]
EQS Exigting - Edge of Shoulder [Existing)
EOS Mew Aagar. - Edge of Shaulder - Agaregate [Hew]
EOS Mew Agzph. - Edge of Shoulder - &zphalt [Mew)
EOS Mew Conc. - Edge of Shoulder - Concrete [Mew)
EQS Mew Earth - Edge of Shoulder - Earth [Mew]
EOS UZ Azphalt - Edge of Shoulder - 2 Azphalt [Mew)
EQS U2 Earth - Edge of Shoulder - U2 Earth [Mew] =

| »

Be sure that Place Influence is turned on.

Eﬂerm Line {Mew)

x|

¥ {Place Influencei B atch Paint Text I Diraw Cogo Element I

.......................................

Use the following settings in the Draw Transition Tool:

Beqginning Station  Beginning Offset Ending Station Ending Offset
Start of Chain -24 17+31.61 -24
Start of Chain 24 17+31.61 24

Save the changes to the DGN file.
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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. The Labeler is available for plan view, profile view, cross-
section view, and drainage elements.

9.3 Accessing
Fu
Plan View Labeler can be accessed from the Plan View Labeling icon. 1%
o
Profile View Labeler can be accessed from the Profile View Labeling icon.

A
Cross Section Labeler can be accessed from the Cross Section Labeling icon. ﬂ
9.4 Dialog

GEOPAK s labeling tools allow a user to place “smart” labels in a Microstation drawing. These
labels have the ability to calculate XYZ coordinates, station, offset, direction, length, radius,
degree of curvature, etc. of the element the label is attached to.

gEEDPA.K - Plan Yiew Labeler - Style: ___\planimodot_eng. Isf -> Unnamed Style

Stile Filezs  Optionz  Scale Toolz

™ r
Job Mo, I— Select | * Computed Inserts Idzer Inzerts

Element:  Faint Computed Text

Chain | S alact | # Coordinate = |
. . Y Coordinate
Space Fieturn
TIN Fike | EEET] 7 £ ovation GPK n pace_| |
Z Elevation TIN Clzer | il |
Label Feature £ Elevation Modeler |
a } Ctation Flace Label
|7 /_,;g\i | _+_ % 8 ; 2 | Partial Station =

Mot Available

When the Plan View Labeling icon is selected, the above dialog appears. The label to be placed
will be displayed in the box on the right side of the dialog. The Space button will put a space in
the label at the cursor position. The Return button will start a new line of text. The Clear
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Chapter 9 Labeling

button will start a new label. The Delimit button will place a line above or below a line of text.
The Place Label button will place the label on the cursor to be placed in the drawing.

The user can select the various tabs to modify the label appearance.

9.4.1 Text
TEHtI Fararmns. I Shape ] Leader I Fotate I Stoles I
Jab Mo, I— Select | ® Computed Inserts ) User Inzerts
Element:  Pairt Computed T ext
Chain | Salect I > Coordinate =
. : " Coordinate
TIN File | L | |5 E st GPK .
< Elevation TIM
Label Feature < Elervation Modeler
s } Station
|7 %ﬁl + j/’- t@l Partial Station [~
Mot Available

The Text screen allows the user to add computed text inserts, or user text inserts. For data to be
computed, the job number and the chain need to be selected. If elevations are to be calculated, a
.tin file needs to be chosen.

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.
¥
Allows the user to select a graphical element such as a point, line, or curve.

1+ |

Allows the user to data point a location on the screen.

Allows the user to choose two visualized COGO points to represent a line.

&

Allows the user to select the PC, PT, and either the center of curve or a point on curve
using visualized COGO points.

The User Inserts are inserts that a user may use on a regular basis. This list can be customized
for a specific user’s needs.
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9.4.2 Parameters

Text Preferences / Symhql_ug_l_,l
Th [T000 d' Wcatlnn
Tw [1.000 s
Ls [0.417

Fefo ] [=]

Lewel El Colar |0 J
YWheight | 0 0w

S 8] & @l

The Parameters tab allows the user set up the text size and symbology for the label.

Sample Output

=i Will set the symbology to the current Microstation settings.
ﬂ Allows the user to set the symbology by choosing a Microstation element.
ﬁ Will set the symbology using D&C Manager symbology

ﬂ Will set the symbology for all elements in the label (text, delimiters, leader lines, etc.).

9.4.3 Shape

Shape Freferences
Lo Joss fe ] oo 0 ()
Shape Offzet IW
Symbology
Lewel El Color [0 J

YWheight | 0 0w
Styule [0 bl

S o] & 5l

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.

Sample Output
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9.4.4 Leader

Leader Type T erminator

ol I [ —
2] e

Sample Qutput

Symbology
Lewel El Color [0 J
wieight [0 T
Style |EI_ bl

= o & 9

The Leader tab allows the user to attach a leader from the label to the point. Different leader
types and terminators can be chosen. The active terminator can also be used. The symbology
icons are the same as those described under the Parameters tab.

9.4.5 Rotate

Sample Qutput

Text Angle

Current Angle 3.6448

il
I?& Element Angle ’ﬁﬁ

Alignrment Angle

Set Angle By
DP |  Element|  aa |

The Rotate tab allows the label to be rotated. The rotation can be determined from the current

angle, the angle of the element, or the alignment angle. Two data points or the active angle can
also set the rotation.
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9.4.6 Styles

[kerm S electar Styule Preview

0 RO

3 Drainage

1 Gen_Congt

1 Roadside

£ Boadway

[]
M e Style I Update Style I [52]

Mew Categary | Scale: N/A él Mode and Shape Only |

The Styles tab allows a user to choose label symbology from a library of pre-defined styles.
When the user chooses the style, all of the symbologies, leaders, shapes, etc. is set up for the
user.

9.5 Menus
The Style Files menu allows the user to open a new style BIEEEY Ortions Scale Tools
library. Mew

Open

Save

Save Az

In the Options menu, Minimize Dialog will minimize the dialog

box when Place Label is chosen. Usze Reference File Coordinates
v LUze DF Element Aszociation

The Use Reference File Coordinates option will use the Label Tools

coordinates from the attached reference file when placing a label Label Yiewer

in a plan sheet.

The Use DP Element Association option will allow the user to associate the label with an
element in the active drawing. When the element changes, the label can be updated with the
Label Updater.

Label Tools will bring up the toolbox shown below that will allow the user to modify GEOPAK
labels.

U 2| || BB +|E A 5700 -
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# Label View

Label Viewer brings up a dialog that allows a user to view and place a
label. Automatic Label will update the computed inserts in a label as
a new data point or element is chosen.

Automatic Label |

The Label Scale menu allows the user to choose a plan scale. All ScaleStyle |

labels will be adjusted according to the plan scale. The user e Eeele 9

simply keys in a scale, and chooses a Labeling Style. The [foo
corresponding label will be placed at the correct size for the scale New Seale [1.000
that was chosen.

Cancel I

The Tools menu allows the user to use a

selection set, or update existing labels. & Selection Set Labeling

* Label Updater Selection Set Labeling allows the user to = ¥ Use Pawer Selectar

work with multiple labels using a Microstation selection set. ™ Use Label Tables

The Label Updater will allow the user to update a label’s Bearing / Azimuth

computed inserts, symbology, etc. f%g */ Noith Quadiant
) South Quadrant

pdate Labels ™ By Element

S elect B_I,I Single Select bl |

Apply

[T Certer Label

Start | pdate Lal:uell
Skip | |lpdate All |

Highlight Labels
Content Correct il |

Highlight |
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9.6 Profile Labeling

Te:r.tl Params. I Shape] Leader] Ratate I Shyles I
Job Mo W S elect I f®! Computed Inzerts ©) Uszer Inzerts

Element: Carmputed Text

Chair | CHMH1 Celect F'ru:ufile Stat?nn . =
Prafile [FROFT Select | |710file Partial Station
———— |Point Elevation

Faint Prafile Elevation

Label Feature Frofile Grade % @ Point ||
Chain Mame
|7 _+_ | ’j‘;:| Profile: Name [+
Mot Available

The Profile Labeling dialog differs from the Plan View Labeling dialog only on the text tab.
The Profile Labeling dialog allows the user to select a chain and profile, and to set the profile
settings. The Computed and User Inserts contain values and phrases related to profiles.

9.7 Cross-Section Labeling

® Computed Inserts ©F User Inserts

0+00. 000 - - —
Flan Yiew & Coordinate -

Flan Yiew ¥ Coordinate
#5 Elevation

=5 Elevation [Al. Unitg] —
|'Lahel Feature =5 Station

i =5 Partial Station
-+ L S Offset =

Mot Available

Mavigator Station
’7 Computed Test

The Cross Section Labeling dialog differs from the Plan View Labeling dialog only on the text
tab. Cross Section Labeling works with the Cross Section Navigator. The current Cross
Section Navigator station is shown on the Text tab. The Computed and User Inserts contain
values and phrases related to cross-sections.
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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, or choose the Existing Ground Profile icon. Once the run |
is chosen, the following dialog box will open.

# GEOPAK Ground Profile E

Prafile Mame | Select |
Job Mumber |

Operator I

Chain | Select |
Offzet | 0.000

Beg Station |
End Station |

..................................

| Inciement | [5.000 TIM |

TIN File | Filez |
Apply |

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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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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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.

BEEDF"AK Plan & Profile Draw
— Dperation
Prafiles | A0 Scale Propozed Ground Prafile 1
Select Profile
ROUTESOEX ¥ WPl Label: From %Pl |
ROUTEROPR Circle I

[V Horizontal Asiz Labels

¥ Wertical fxis Labels

[ W.C. Incremental Elevations
¥ W.C. Parameters

V¥ Grade Labels '+ and - I
¥ E value

[T Extemnal Length

[T Station Equation Mo Gaps I
W WPCA/PT Label

¥ Stopping Sight Distance

[ Project Prafile

Label Scale | 100

<

<

6) Choose the profile from the list.

7) Set the horizontal and vertical scales and the station range to be plotted.
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& Profile

— ROUTESOPR
Beginning Station  445+30.94

Ending Station  490+40.00
Beginning Elewvation  ¥0F.3400
Ending Elevation 7070200
Ik auimumn Elevation 7767338
Firirmurn Elevation 7063523

Harizontal 5cale IEEI—
Wertical Scale I'IEI—
Beginning Station IW
Ending Station IW
Strip Grade Increment I—

[P Station | 445430 94
DF Elevation I B30, 0000

DF & | 1810575.0552
DPY | 10753328735

— Profile Cell
FGEL Chain |HDUTE5EI Select |

Braw CAIBTRY | IdentityCell |

] 4 | 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

11) Select the OK button.

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.

10-4
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10.7 Example 10-1

1. Open the MicroStation file t:\de-proj\cole\]5p0100\data\BH_plan_j5p0100.dgn.

2. Choose the BigHorn working alignment in the J5P0100 project.

3. Choose Existing Ground Profile from the Project Manager dialog. Copy the MoDOT run
and name the new run BigHorn.

4. Create an original ground profile for the project based on the following.

Profile Name: BigHornEx Job Number: 100
Operator: cu Chain: BIGHORN
Offset: 0

Beg. Station: Will be filled in when chain is chosen.

End Station: Will be filled in when chain is chosen.

Mode: Intersect TIN TIN File: j5p0100.tin

5. Open the MicroStation file t:\de-proj\cole\j5p0100\data\profile_j5p0100.dgn.

6. Attach as references the files BH_plan_j5p0100.dgn and rte50_plan_j5p0100.dgn from
t:\de-proj\cole\j5p0100\data\ and fit the screen. Move to a blank area of the drawing.

7. Plot the existing ground profile using Design and Computation Manager item
Drafting Standards\ Profile\Existing Ground Profiles\1”=50" Existing Ground Profile.

Be sure all options are turned off, and the Labeling Scale is set to 50.

Choose the profile BigHornEx.

Set the following parameters:
Horizontal Scale: 50 Vertical Scale: 10
DP Station: 1+90.15 DP Elevation: 700
DP X and Y: Data point on the screen in an open area PGL Chain:BIGHORN

Draw the profile cell with the Draw Cell at XY button.

Draw the profile by selecting OK.

Save changes to the MicroStation drawing and update the Working Alignment Definition.
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The example continues with material from Chapter 11.

8. Use the Vertical Alignment Generator to create the following proposed profile with the
given settings.

With the Identify Cell button, choose the profile cell plotted previously. The dialog should
fill in as follows.

VPI1l Sta. 1+94.00 Elevation 741.54
VPI 2  Dynamic placement Back Grade —2%
VPI ... Dynamic placement Dynamic placement
VPI n-1 Dynamic placement Ahead Grade 4.6%
VPIn  Sta. 20+60 Elevation 771.73

Place vertical curves at each internal VPI.
Make any adjustments needed to remove any errors.
Save the profile as BigHornPR.

Plot the Proposed Profile as demonstrated.

9. Complete the Profile View and Location sections of the BigHorn Working Alignment.
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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 Vertical |
Alignment

Alignment or by the Vertical Alignment Generator icon. %l
& Settings =]| The first dialog box that appears is labeled Settings.
[ :] The entries in _thl_s box set 'Fhe parameters and def_lne
the location within the design file where the profile
Operator Code | is to be displayed. All fields must be completed
_PGL Chain [ Select | before the design process can begin. As the OK
D '-““;“'_’" anIdSSII:aIIE‘ISEII]W button is clicked, the Vertical Profile Generator
orizantal seale 1. dialog box will appear.
Wertical Scale | 1.000000
Reference Station | Choosing the Identify Cell button and selecting a
Reference Elevation [ 0.000000 profile cell can also fill in the information. If a
S [ profile cell does not exist, the Draw Cell at X, Y
DP can be used to place a profile cell using the location
v [ 0.000000 . . AR :
and scale information provided in the dialog.
~ Profile Cell
DrawCellaty | Identify Cell |
ar | Cancel |
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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.

& GEDPAK Profile Generator
File Toolz User

Station OFF

Elevation | JFF

Dynamic

& GEOPAK Profile Generator
File Tools Uszer
WPl 2 WPl 3 WEl 4
Bk Grade | 4.8485 OFF Station | 28+46.69 OFF Fd Grade |-1.3123 OFF
L [106237 |nzert Elevation | 776.44 OFF |nsert L 100658
Station 17+84.32 Befare . Aifter Station 38+53.27
; Diynarmic | Delete | )
Elevation 724,93 Elewvation FE3.23
VYertical Curve
Prev Symmetrical S50 46446 ﬂe:-:t
WP Station  23+46.69 Speed BH L | 100000 Station 33+46.69 VF'I
Elewation 752 20 K |162.3173 Elevation 7E9.88
1 [ [ 5

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
GEOPAK
VPI’s from the dialog box.

Draw Draw - write the graphic elements of the profile to the Microstation file.

Load

Save Load - retrieves a previously stored profile from the coordinate geometry database
Save fs (.gpk)

E xit

Save - stores a new profile or updates (redefines) a previously stored profile under the same
name.
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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 NERRY User critical points. If mathematically solvable, the vertical curve will be

drawn and the design speed display adjusted to fit the current
Izzue Data Paint parameters.

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
File Tools [IESg listed in the dialog box.

K Walues K Values - is a table of stopping sight distance K-values for crest and
Settings sag conditions for various design speeds. These values are based on
the AASHTO Green Book.

i

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 VPI into dialog box
ii. Enter station of VVPI 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
iv. 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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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:
INC
LCK

OFF - Values change.

INC (Increment) - Ensures that the designated profile parameter will be adjusted as defined in
the Preferences dialog box.

LCK (Locked) - Forces all operations to maintain the designated profile parameters.
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Exercise 11-1

\ 1. Open the Microstation file t:\de-proj\cole\j]5p0100\data\rte50_plan_j5p0100.dgn.

2. Choose the Route50 working alignment.

3. Choose Existing Ground Profile from the Project Manager dialog.

Copy the MoDOT run and name the new run Route50.

4. Create an original ground profile for the project.

Profile Name: Route50Ex
Job Number: 100
Operator: cu
Chain: Route50
Offset: 0
Beg. Station: Will be filled in when chain is chosen.
End Station: Will be filled in when chain is chosen.
Mode: Intersect TIN
TIN File: j5p0100.tin
#5 GEOPAK Ground Profile x|
Prafile Name || route50ex | Select I
Job Murmber [100
Operatar In:u—
Chain [ROUTESD Select |
Offset | 0.000

Beg Station | 445+30.94
End Station | 430+24.52

Interzect I TIM
R adiuz of output circle | 100

TIM File | j5p0100.tin Files |

Apply |

5. Open the Microstation filet:\de-proj\cole\j5p0100\data\profile_j5p0100.dgn.

9/7/04 Missouri Department of Transportation
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Exercise 11-1 Vertical Alignments

6. If not already done, attach the files rte50_plan_j5p0100.dgn and BH_plan_j5p0100.dgn in
t:\de-proj\cole\j5p0100\data\ as references and fit the screen.

Move to a blank area of the drawing.

7. Plot the existing ground profile using Design and Computation Manager item

Drafting Standards\Profile\Existing Ground Profiles\1”=50" Existing Ground Profile.

After selecting the item in D&C Manager, Click on Draw Plan & Profile in the Operations

box.

£ 1"=50" Existing Ground Profile

[ Place Influence

Be sure all options are turned off, and the Labeling Scale is set to 50.

Choose the profile Route50EX.

EEEDF‘AK Plan & Profile Draw Ed

— Dperation
Prafiles

1"'=50" Existing Ground Profile”

Select Profile

ROUTESOE

[T WPl Labels From WP I
Circle I

[ Harizantal Axis Labels

[T Wertical fwis Labels

[T %.C. Incremental Elevations
[T W.C. Parameters

[T Grade Labels '+ and - I
[T K walue

[ Extemnal Length

[T Station Equation Mo Gaps I
™ WPCAPT Label

[ Stopping Sight Distance

[ Project Profile

Label Scale
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7. (Continued)
Set the following parameters:

Horizontal Scale: 50
Vertical Scale: 10

DP Station: 445+30.94

DP Elevation: 700

DP X and Y: Data point on the screen in an open area.
PGL Chain: Route50

Draw the profile cell with the Draw Cell at XY button.

Draw the profile by selecting OK.

zl

— ROUTEROEX
Beginning Station  445+30.94

Ending Station  430+34 .82
Beqinning Elevation  704.9335
Ending Elevation 7035316
b axirnum Elevation 7758670
Mirirmurn Elevation  703.5316

Harizontal Scale

Wertical Scale Im
Beqginning Station IW
Ending Station IW
Strip Grade Incremert I—

DP Station | 445+30.94
DP Elevation I 700.000000

DP = | 16977520736
DPY | 10018357.0032

— Profile Cell
F&EL Chain |F|EIL|TE5EI Select |

Draw Cell sty | IdentiiyCell |

[k | Cancel |
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8.
given settings.

Use the Vertical Alignment Generator to create the following proposed profile with the

With the Identify Cell button, choose the profile cell plotted previously. The dialog should

fill in as follows.

g Settings

~ Location and Scales

Job Humber I'IEIEI
Operator Code Iu:u
PGL Chain IHDUTEED Select |

Harizantal Scale | 50, 000000
Wertical Scale | 10. 000000

R eference Station I 44540000 R -
Feference Elevation I 700, 000000

s [1699572 239F
v [1001713 653
— Prokhle Cell
Draw Cell at <y | Identify Cell |
ok | Cancel |
VPI 1 Sta. 445+30.94 Elevation 707.61
VPI 2 Sta. 447+00 Elevation 710.99
VPI 3 Sta. 467+00 Back Grade 4%
VPl 4 Sta. 487+00 Back Grade -4%
VPI 5 Sta. 490+40 Elevation 705.89

Save the profile as Route50PR.

g Save Profile As

Vertical Curve Length 200’
Vertical Curve Length 1400’
Vertical Curve Length 550’

Frofile I routeblpr

| Select |

File | 1000cu.inp

Cancel |

Select |

Exit the Vertical Alignment tool and save the settings.
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Exercise 11-1 Vertical Alignments

9. Plot the proposed profile using Design and Computation Manager item Drafting
Standards\Profile\Proposed Ground Profiles\50 Scale Proposed Ground Profile 1°=50’

H & 17=10" V.
Turn on the following options:

VPI Labels

Horizontal Axis Labels
Vertical Axis Labels
V.C. Parameters

Grade Labels

K Value

VPC/VPT Label
Stopping Sight Distance

Choose the profile Route50PR.

EEEDPAK Plan & Profile Draw Ed

— Dperation

Prafiles | A0 Scale Propozed Ground Prafile 1
Select Profile
ROUTEROEX ¥ WPl Labels Fram %Pl |
ROUTEROPR Circle I

[V Horizontal Asiz Labels

¥ Wertical fwxis Labels

[T W.C. Incremental Elevations
¥ W.C. Parameters

¥ GradeLabels '+ and I

v ik '-.faIuE;E

[T Station Equation Mo Gaps I

W WFCAPT Label
[V Stopping Sight Distance
[" Project Profile

Label Scale | RO

<
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Exercise 11-1 Vertical Alignments

9. (Continued)

Use the Identify Cell button to select the profile cell placed in step 6.

Plot the profile Route50pr by selecting the OK button.

— ROUTESOPR
Beginning Station  445+30.94

Ending Station  490+40.00
Beginning Elevation F0O7.6100
Ending Elevation 7058300
b airnum Elewvation 7763300
Minimurn Elesation  704.3300

Horizontal Scale
Yertical Scale Im
Beginning Station IW
Ending Station IW
Stiip Grade [ncrerment I—

DF Station I 445+3094 R 1
D'P Elewvation I 700.000000

DP & | 16377520736
CPY | 1001837.0032

— Profile Cell

FGL Chain IHDUTEED Select |

Draw Cell &ty | IdentityCel |

] 4 | Cancel |

Exit D&C Manager and save the changes to the MicroStation Drawing.
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Exercise 11-1 Vertical Alignments

10. Complete the Profile View and Location sections of the Route50 Working Alignment.
Design File: profile_j5p0100.dgn
Existing Profile: Route50EX
Proposed Profile: Route50PR

For the Location section, use the Identify Cell button to choose the profile cell.

g'w'mking Alignment Definition: Routeb0

Plan Wiew Design File: | profile_jSp0100.dgn File: |
Eﬁ:;::s Existing Profile: | ROUTESOEX Select |
Frofile View Proposed Profile: [ROUTES0PR Select
Location I _l
Crozs Section View Beain Station:  445+30.94
Existing Ground :
Proposed Finish Grade End Station;  430+84.32
DTH

M Cancel |

g'w'mking Alignment Definition: Routeb0

Plan Yiew Harizontal Scale: |50
Pattert Yertical Scale: [10
Shapes

Prafile *igw Station Equation: Mo Gaps I
Location _—

Cioes & ection Wisy DP Statior: | 445+00.00 R 1
Existing Ground DP Elevation: | 700
P d Finish Grad

DT e e DR [1698572.2396

BvDF |
DP: |1001713.6532

Prohle Cell
oK Cancel
ok | _arncel | [ Draw Cell at 3¢ |
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Chapter 12 Plan & Profile Sheets

12.1 Objectives

e Understand and be able to use the GEOPAK 2001 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

To be able to access the GEOPAK 2001 Plan/Profile Sheets, the Plan & Profile Sheets
Compatibility will need to be switched to the GEOPAK 2001+ in the GEOPAK User
Preferences.

Applications >> GEOPAK Road >> User Preferences. The User Preferences dialog appears.

EEEDPAK User Preferences x|

Digtahice Decimal 99,1234
&ngle Sec. Decimal 979'9.12
Station Decimal  9+39(9].12
Station Format  12+34

Wwiorking Directony | Select. . I

Feature Preferences... |

Direction  Bearng ™
Coordinate v >

Urit English ¥

-
-
-
-

E0GO Preferences... I

e e e P e T o |

Superelevation Prefersnces... I :
: Clazzic
Flan & Profile Sheet: Compatibility
GEOR&E. 2007+ with Raster Manager
(] | YT yTa7=] ]

[ Shaow this dialog at GEOPAK startup,

must be invoked via the Road Project flow chart button Plan & Profile Sheets

To make use of the MoDOT default runs, the Plan and Profile Sheets Generator Plan & Profik |
; Sheets
shown to the right.
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Chapter 12 Plan & Profile Sheets

When the button is pushed the Plan & Profile Sheets Run Picker dialog appears.

Bun
Mame Timne
1100 01./29/2004 09:38:52
120 01/29/2004 05:44:41
1200 01/29/2004 09:49:22

0 /23/2004 03:27:34

Diescription

MaDOT default run for Englizh PlandProfile Sheets, Scale
1"=50". Geopak 20071, Last Revized 01 /29/2004

Cancel I

The user will copy the run that represents the scale in which he/she is interested. Each run is
configure to minimize user input.

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

Upton entering a run, the Sheet Layout dialog appears. The sheet scale part of the dialog is
automatically set for each default run.

EEEDPAK Sheet Layout: modot.psl x|
Sheet Toolz Miew Settings

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.
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12.5 Sheet Types

The sheet library contains four types of sheets. They are:

x
e Double Plan & z i 2

Sheet Toolz Miew Seftings

e Full Plan
e Plan/Profile & L id (A - | 500000
e Full Profile |_DOUBLEPLAN

|_FIILLPLAM

|_FIILLPROFILE

To select a sheet type, click in the list box area of the
dialog, causing it to expand as shown to the right; move
the cursor to the type of sheet desired; and click again.

|_PLEN/PROFILE

12.6 Sheet Layout

Once the type of sheet has been selected, the user is ready to layout the sheets. The layout
process can be accessed by selecting the layout icon from the dialog box or via the pull down
menu Sheet >> Layout

Sheet I ERNY

£ GEDPAK Sheet Layout: modot.psl x| asaccisition
Sheet Toolz Wiew Settings ’
EE"? =L id  (IGEGEEE || 500000 f/n s
Exit
The Layout Sheets dialog appears.
EEEDPAK Sheet Layout: Layout Sheets x|

Job: [100 ﬁvl Multiple Sheets |

Port | Open GEORAE. Jobjndency | Alighrment | Offzet | b atif File
Flan Alignment ROUTERD 0.00 Current

Frofile Fart 1 ROUTESOFR 0.00 Current

Beqin Station: |445+3EI.E|4F|1 Estend: | 0.00 ] |
End Station: |4E|4+E|2.EIEI A1 Estend: | 0.00 DF | Lavout 4 Sheets

12.6.1 Job Number

The user first needs to select the Job number by clicking in the open folder icon. Once the job
number is selected, the user is ready to set up each port.
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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.

GEOPAK Sheet Layout: Plan Port Data

(T ROLUTESD = foset:l 0.00
Matif Fie: | =

Cancel |

GEOPAEK Sheet Layout: Plan Pork Data

BIGHORM
RaP

katif File:

RakP3

If it is a profile port, the following dialog appears. The profile must be selected from the Profile

list box.

E GEOPAK Sheet Layout: Profile (RO S0PR)

— Profile D ata

Frafile:

ROUTESOPR

Chair; I ROUTESD

Station: | 445+00.00 F
Elewation: IW
Horizontal 5cale: IW
Wertical Scale: W

B_-,IDF'|

Equation Treatment Gap ‘"’l

3

w: [1810520.97
. [1076335.74

- Profile Cell

Draw Cell at ¥y | ldentiy Cel

| 1dentity

Frafile Port |

— Motif File

12-4
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Chapter 12 Plan & Profile Sheets

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;
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 Station: |445+3EI.E!4 A1 Eutend: | -30.94 DF |
End Station: [430+00.00 F 1 Estend: [ 0.00 DF | l Layout 3 Sheets | l

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.
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To access the Modify mode, select the Modify Sheets icon or the menu path Tools>>Modify.

#5 GEOPAK Sheet Layout: modot.psl I |
I 50,0000 ftfin

Sheet Toolz Wiew Settingsz

=] iTe Bl | PLAN/PROFILE [
||_DOUBLEFLAN

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.

= e
A 2 R

.2 “heet Layout: Job: 200 Chain: ROAD! |

Shape: |§S heset 1 , Part 1 |dentify |

€ Preceding Sheets [ Slide Following Sheets

Left Station "’l |D+DD.DDH1 Eutend: | 00000 Dynarnic |
Sheet Chord Offset; | 0.0000  Dynamic I
Additional Botation about Left Station: | 0.0000  Dynamic |

Apply |

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 Identify button and graphically selecting the clipping
shape for the port, which will automatically fill the Shape.

X|

75 GEOPAK Sheet Layout: Job: 200 Chain: ROAD!

== Shape:

™ Slide Preceding Sheets ™ Slide Following Sheets

Left Station :II | 0+00.00F A Extend: | 0.0000 = Dwnamic |
Sheet Chord Offzet; | 00000 Dynamic I

Additional B otation about Left Station: | 0.0000  Dynarnic: |
Apply |

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

Sheet 1, Port | ] identiv |
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Chapter 12 Plan & Profile Sheets

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.

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.

75 GEOPAK Sheet Layout: Job: 200 Chain: R

Shape: | Sheet 2, Port 1

[™ Slide Preceding Sheets [T Slide Following Shests

f Lateral Dimensions

Hold T Left Station |

Dirawing 5 hiowr; |154'E|.EIEII:IEI Horizontal: | 0.5000
\ Wertical; | n.oooo 4

Apply |

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 andpress the Apply button to commence redrawing.

Note: There are no dynamic options when changing the drawing area.
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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.

x

Sheet Toolz “ew Seftings

id | |_PLAN/PROFILE H | 50,0000 ftdin

Once the tool is selected the dialog below appears.

#Z GEOPAK Sheet Layout: Sheet Number Manager 1 x|
Seguence | Sheet | Alignment Beqgin Station Eutend End Station E stend
1 1 ROAD1 0+00.00 R 1 0.ooon 15+453.00 B 1 o.oooo p—
2 2 ROAD 15453 .00 B 1 0.ooon 31+07 .00 B 1 0.ooon
3 3 ROADT 31+07 .00 B 1 0.ooon 3B+10.01 B 1 1145 986¢ 3
+
2
1%
Pz
1%+
id
=
™ Highlight Clipping Shape ™ “indow 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 NBumber
Begining Sequence Mumber:

Cancel |
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If for any reason the user needs to change the sheet numbers, the Edit Sheet Numbers | i3 |
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.

Edit sheet Number 1

[~ iadd Prefis: |

Compute Sheet Mumber By;

To Sequence Mumber Add "I |

[T Append Alpha Suffis: £ 88 BB "|
Begining Letter(z]: |

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:

B[cage v

Lip

Compute Sheet Number By: To Sequence Number Add — It renumbers the sheet by adding a
IREEETE Ty | 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
Fired &lphanurneric 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.
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12.9 Clip Sheets

The Clip Sheets process can be accessed via pull down Sheet >> Clip or by selecting the icon
on the dialog box.

x

Sheet Toolz “ew Settngs

YO id  [CPLANPROFLE  [+] [50.0000 fvin

The following dialog appears.

Z GEOPAK Sheet Layout: Clip Sheets x|
— Dutput File
Directany: | &\de-projvandolphhj2p0200%plan_sheets), I#
Sheet Mame FPrefis | plan-prof plan-profl.dan
Rotate View ‘"’I Sheetz per File |1_

Sheet Bange Begin: End: |3 :I

- Labelz and Annotations

Sheet Title: | MILLER

Froject Mumber: | TEST729

bl atch Line: I PORD T R |

[T Ausiliary Sheet Annotations  Plot Parameters

Frocess Sheets |

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 add a 1, 2,
etc. to the end of each file name.

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.)
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Sheets per File - Indicates how many sheets are drawn per design file. (Note: for Rotate
Reference only)

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 Plot Parameters
button will become available, and the user can define them accordingly.

— Labelz and Annotations

Sheet Title: | MILLER

Project Mumber: [ TEST729
M atch Line: I POl 0 w0 I
[T auwiliay Sheet Annotations  Plot Parameters |

Frocess Sheets |

Process Sheets - Once all the fields in the dialog box are entered, selecting the Process Sheets,
initiates the sheet(s) creation.

12.10 Sheet Menu Options

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.

Layout — Opens the Layout sheet dialog.

Clip — Opens the Clip sheet dialog.

Exit — Exits the Plan/Profile Sheets application.
12.11 Tools

Modify — Opens the Modify sheet dialog

Sheet Number Manager — Opens the Sheet Number Manager.
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12.12 Settings

Sheet Layout — These settings allow the user to set up the Sheet Layout Progression, Profile
Stair Stepping, and Sheet View Attributes.
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12.13 Example 12-1

1. Open the MicroStation file t:\de-proj\cole\]5p0100\data\rte_50plan_j5p0100.dgn.

2. Attach the file t:\de-proj\cole\j5p0100\data\profile_j5p0100.dgn as a reference file.

3. Select Project Manager, and navigate to the j5p0100 project.

x

Projects  Diipss

T:\de-projColeh5p01 004 project'

Frojects: Dhrectaries:

5RO 00, pri (-]
[projdbz]

4. Select Projects >> Edit

EPruject Manager
m Directory  Admin

Mew...

| 3¢

Delete...

1 test001 uzerc PlanFrofileSheetz English [——
Exit H

Select Preferences

Broectiniorae zl
Froject Mame:  Bp01 00, pr
L R el T |- de-priof ColedBp01 004datS Select... |

Jab Murmber: |'IEID Select |

Froject Description:

Preferences

Clasz Project

Ok Cancel |
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5. Inthe Geopak User Preferences, set the Plan & Profile Sheets Compatibility to Geopak
2001+ as shown below.
x
Distance Decimal 991234 hal Direction Bearing ™
Angle Sec. Decimal  9°9'9.12 ¥ | Coordinate =Y bl
Station Decimal — 9+39(9].12 il Urit _English
Station Format  12+34 bl
YWorking Directony | Select... |
Eeature Preferences. . I
COGO Preferences. .. I
Superelevation Preferences... I ~romae annn -l
Clazsic
Flan # Prafile Sheets Compatibility
GEOPAE 2001+ with B aster Manager
CaFTEl |
Show thiz dialog at GEOFAE. startup.
Select OK.
6. Enter the project, select ClsUser, an enter Road.
7. Select the Start Geopak Job/Add User tool from the MoDOT pull down menu to add user
AltRun to the existing j5p0100 project.
| MoDoT  Add-Ons  Construction
Tools b
Start Geopak JobfAdd Lser
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8. Check the Add Userids to Existing Job box. Click on the Browse button to navigate to the

job folder. Select from USERIDS list AltRun, and click OK.

x

Job Number [Bp0100 )

V¥ #ppend.ob Mumber =
Pathe |t de-proj\Caleh, Browsze. |
Chztnct 1 "I County. _ Andisw "l
W sdd Userids to Existing Jab Uitz _|mpetial “’|

USERIDS Shests:
[atFun B Title =

atking - Typical Sect

bodenil 2B 1=

boenip Flan

bryanr Frofile

Capps| A 0w

chickl =] [ty E

[T Custom Coardinates

% COORDINATE |

Y COORDINATE |

canceL |

9. Select Plan & Profile Sheets from the Road Project flow chart

Flan % Prafile
Sheetz

10. You will get an Untitled run as shown below. Delete the Untitled run.

Select Run I

7/12/04 Missouri Department of Transportation
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11. Select Run >> Copy >> User.

Modify...
Delete

12. Select the AltRun user and click OK

Froject Uzer:
; UszerInfo ——————

[AltRiLn] .

[CleU zer] Fuill M .ame:

[uzerz] Alternate Run

OF Code:
ar
Description:

&, uzer that can be added to an existing GEOPAE,
Job that will make available the latest MoDOT
default runs to be uzed az alternate runz on an
exizting job

' Cancel |

13. Copy the 150 run

M ame Time

(100 /2972004 09:38:52
[20 01/29/2004 09:44:41
[200 0M1/29/2004 09:49:22

Name the new run Route50. Enter the new run.

Run Mame: || Boutebl

Clescrption

m Cancel |
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14. Select the Plan/Profile Sheet from the pull down.

75 GEOPAK Sheet Layout: modot.psl n x|

Sheet Tools Mjew Settings

|_PLAN/PROFILE | 0.0000 ft/in

Select the Layout Sheets via icon as shown above or by pull down menu Sheet>>Layout.

15. Set up the Layout Sheets dialog with the information for the Route50 working alignment:

Select Job 100 by clicking on the open folder icon, as shown to the right. b [Ta0 El Mulgh

Po|Open GEOPAK Jobfen
Double click on Port 1. Select the Route50 chain from pull down. -

Chain [IEHIIAEE [+ Offset [ 0.00

BIGHORM -
Mot Fil= raper — = D

RaMP3

_ Cancel |

Double click on Port 2. Select the Profile ROUTE5S0PR and populate the rest of the dialog
using the Identify Cell.

75 GEOPAK Sheet Layout: Profile (ROUTESOPR) %]

~ Profile Data

=ail= FOLTESOFR

Chain; |F|EIL|TE5EI u
Station; IW
Elewation: IW
Horizontal Scale: IW
Wertical Scals: IW
_I % [170317441
By DP
v [1000201.04
Equation Treatment Mo Gap "’I

- Profile Cell
Draw Cell sty | IdentifyCell | Identiy Profile Part |

~ Motif File

[ = [
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Chapter 12 Plan & Profile Sheets

16. Once the ports are populated as shown below, enter the following:

Begin Station 445+30.94 R1 Extend: -30.94
End Station 490+00.00 R1

# GEOPAK Sheet Layout x|

Jobr [100 (@  Multiple Sheets ¥ |

Fuort Type D ependenc Aligriment ffset b atif File
Alignment ROUTESD 0.00

Prafile Port 1 ROUTESOFR 0.00 Current

Begin Station: |445+3I].94H'I Eutend: I -a0.94 DF |
End Station: |4EIIII+IIIIII.IIIIII A1 Eutend: | Q.00 DF | Lapout 3 Sheetz

Once the dialog is completed as shown above, select the Layout Sheets button.

17. Select the Sheet Number Manager icon outlined below.

x

Sheet Tools Mew Settings

d | [_PL&M/PROFILE H | 50.0000 ftfin

Highlight the three sheets in the Sheet Number Manager, a shown below. Click on the Edit
Sheet Number icon outlined in the figure.

EEEDPAK Sheet Layout: Sheet Number Manager
End Station
ROUTESO 44 94 R 3 00 460+00.00 R 1
TEGO 46 o0 R 0E1

EOUTESO 47

[™ Highlight Clipping Shape [ ‘window Center Clipping Shape
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17. (Continued) Change the Compute Sheet Number By: option to Starting at Sheet Number
and set its value to 3, as indicated in the following figure.

Edit sheet Number

[ Add Prefiz I

To Sequence Mumber Add

P Starting at Sheet Murmber |3—

Fixed Alphanumeric

=- |
[ Append dlpha Suffis; £ b5 BB "I
Begining Letter(z]; I Uppercase vI

Cancel |

Click OK to change the sheet number and close the Sheet Number Manager. Save the
changes.

18. Go to the MicroStation pull down Workspace >> Preferences. In the Operations section
of the dialog check on Immediately Save Design Changes.

19. Select the Clip Sheets icon or via pull down menu Sheet >> Clip and set up

7 GEOPAK Sheet Layout: modot.psl x|

Sheet Toolz jew Seftings
I_PLAMAPROFILE H |5III.IIIIIIIJIZI ftir

Populate the Clip Sheets dialog as shown below (The text “MATCH LINE STA.” goes in
the Match Line field) and select Process Sheets.

£ GEOPAK Sheet Layout: Clip Sheets x|
— Dutput File
Directony: |t:"-.u:|e-pn:ui'x|:-:ule"-.i5p|]'l 00tdatah =
Sheet Hame Prefis ||:|Ian-|:ur|:|f plan-prof3.dan
R atate YWigw v| Sheets per File: I'I—
Sheet Range Begin: |3 [*] End |5 [=]

- Labelz and Annotations ﬁTCH LINE SD

Sheet Title: | COLE

Project Humber: [J5P0100
Match LindCll LIME STA | [JRm=+204 200 I
[ Ausiliay Sheet Annotations — Plok Parameters |

Process Sheets |
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20. Use the MicroStation Level Manager @1 and Reference tools to clean up the sheets.

21. Using the Level Manager, turn on Levels 41 and 42 in the plot2d_eng.dgn reference file to
see the grid for the profile port.

£ Level Manager - File 5, plutzd_enii?i =10 x|
Tabs Ophions
Slat _ File Mame *| Mumbers I Marmes I Gru:nuﬂ [
A Active Design
1 prafile_jap0100 View Mumber 1 vI
2 .Aplan_j5p010 - ' &
3 profile_jBp0100 YWiew Levels
4 .Aplan_jBp010 n q
5 lob2d_eng. dan
(R, 01011 /12|13 FERERE

k|
36 37 38 39 40

41]42] 45 46 47 48

43 50 51 52 53 54 55 56

|

22. Go back to Workspace >> Preferences >> Operations and uncheck Immediately Save
Design Changes.
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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.
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Chapter 13 Original Ground Cross Sections

From the Project Manager select Draw Pattern, and choose the run. The following dialog box
will appear.

gEEDPAK Draw Pattern Lines
Job I I:II: Chain I Select | Prafile I Select |
Beginning Ending
Offzet LT | Offzet LT |
Station I DP | Station I DP |
Offzet BT | Offzet AT |
| nzrerment "l I'IEIEI.EIEIEIEIEIEI [T Skew IEI.EIEIEIEIEIEI
Lewel | B1 Style IEI —— I
Colar [0 N wieight [T —|
Apply

The user selects the Job Number and the Chain along which to draw the pattern lines. The
Offset LT and Offset RT 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
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angle will rotate the pattern line clockwise, and a negative skew angle will rotate the pattern line
counter-clockwise.

Once all the key-in fields have been completed and the Apply 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.

# Draw Cross Sections
File Edit Update Optiohs
Job Mumber: |'IEIEI :I Chair: IHEILITEEEI :I Ciraw |
X8 Cells!| Sufaces |
— Pattern
ByDGMFile |
Design File: | pattern_shape.dgn =

¥ Level |E1 Select | ¥ Line
¥ ‘weight: |1 Select | ¥ Line Sking

¥ Color IEI b atch | Feszet |
v Shle |EI Select | Diizplay |
~5Scale ————  Spacing
Harzantal: | 1.000000 Harzontal | 1000.000
Wertical: | 1.000000 Wertical: | B00.0000

Mumber of #5 by Column; | a0

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
=aveAs | 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.
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13.5.2 Edit Menu

Update Options The Edit menu allows the user to Cut, Copy, and Paste rows from the
Cut 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 Mor-Madified Elements and Rediaw | \yhen drawing new original ground section elements on
L @7 T & Esii] the same cross section cells.

v Cuem

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 Exizting Elements and Redraw

) Delete Mon Maodified Elements Only and Fedraw
") Draw On Top af Existing Elements

Cancel |

13.5.4 Job Number

dob Number: [100 T 136 sor must specify the job number that contains the chain on which to
base the cross sections. The drop-down arrow will display the .gpk files available in the working
directory.
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13.5.5 Chain
Chain: [ROUTESO [] The user must specify the baseline to be used for the cross sections. The
drop-down chain will display the chains available in the specified job number.
13.5.6 XS Cells
The XS Cells tab allows the user to determine where each cross section is to be drawn.
gDraw Crozs Sections
File Edit Ilpdate Options
Job Mumber: |1EIEI :I Chair; IFH:ILITEEEI :I Diraw |
X8 Cells! | sutaces |
— Pattern
By DG File -|
Dezign File: Ipattern_shape.dgn ﬂ

v Level |E1 Select | ¥ Line
W weight: [1 Select | ¥ Line Shing

I« Color IEI b atch | Feset |
W Shle: [0 Select | Dizplay |
~Scale ————  Spacing
Harizontal: | 1.000000 Haorizontal: | 1000.000
Werhical: | 1.000000 Wertizal: | 5000000

Murnber af #5 by Colunnn: |4EI

By Station

Three options are available in the Pattern section to determine the location
of the cross sections. In E sisting Only

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.
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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.

gDraw Crozs Sections
File Edit Ilpdate Options
Job Humber: |1EIEI :I Chain: IFH:ILITEEEI :I Dirawy |

Type Mame Display Settings bl ethod
TIM  JSPOTO0.TIM L:A7 C:90'Ww:3 52 Trianales

— Details
TIM File: {J5PO100.TIN =
Method: _Triangles "’I Type:  Line "’I
— Display Settings Filter Tolerances
By Lewvel Symbology ‘"’I Lw &7 - Horizontal: | 0.2000
Feature: | = Warance: IEI.'IEIEIEI
— Text Settings _
[™ Elevation Lyv1 n W' Void -

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 ', modified &1, or deleted <.
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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.

Display Settings The Display Settings section allows the user to determine
By Level Symbology ¥ | L+ 57 [EEEEl | how the cross section surface will be drawn. The user can
Feature: | = choose By Level Symbology or By Feature. When using

By Level Symbology, the user can choose the level,
weight, color, and line 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 e 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 [ ygig == =
cross a void, or the tin hull using the specified symbology. The following

table shows the level symbology currently used in MoDOT.

Surface Name | Level | Color | Weight | Line Style

Existing Ground 57 90 3 2

Void Areas 57 40 3 2

Top of Rock 58 8 3 2

Bottom of Rock 58 9 3 2

(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 Horizontal: [ 0.20
length. The default values are good values to be used for these options. Warance: [010
The existing ground elevation at the baseline can be Text Settings
plotted using the Text Settings portion of the dialog. To [ W Elevation  Lv1 n
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.

Diraw
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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.

R
R35bb s A
%. __—-—.----—---—-.-—-E-—_-—-“""'----_.-'\,éﬁ
o Wagm ™ =N N
EL 733§ .................................................... % .................................................... %
= = =
24 24 p— )

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.

The user can access Cross Section Navigator by the Cross Section Navigator icon. %
When the icon is chosen, the following dialog appears.

First Previous  Next  DP Offset Draw  Open View
Section Section Section Elevation XS Line Control Dialog

GEOPAK Crosz Section Na.wgator - SOUTESD  Scale 1 H:1 ¥

|4an+9u Idﬂ | 4 |ﬂ| b || ] e _Iilj Il

Y4

Station Station Reset Last DP Delta XS Active  Profile
List Key-in  Navigator Section Distance Slope  Angle Elevation

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 & %S Keyin
using Microstation tools, and/or the cross-section drawing tools. [ 430+00.00 |
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DP Offset Elevation — data points gnp Dffset Elevation - BOUTESO
at a given offset/elevation, or find

. Eursur_
the offset/elevation of the cursor Elevation [ 0.000 Igi >< Elevation 0,000
Offset [0.000 | | Offset 0,000

location.

. . DP Delta Distance Slope - ROUTES0 X
DP Delta Distance Slope — draws a line at a _ P b e =

given horizontal distance and slope. Delta Horizontal Distance [0.000
Slope [rurrize] "l |'I.I:IEIEI :|1.EIEIEI

XS Active Angle Tool - sets the active

; i = *
angle to the given value. Ifa EHS Active Angle Tool - ROUTESD Ed
Microstation tool is used with the active = Twpe _Slope funrise] | [1000 | = [T000 | Setés |
angle option, this value will be used.

#5 GEOPAK Place XS Line
Draw XS Line — draws a cross-section line. An ™ Deks Distance AT

offset or a slope can be specified. | Slope furiss) ¥ [G257 |=[1.0m0

Profile Elevation — issues a data point at the £ Piofile Elevation - ROUTES0
elevation of a specified profile. An alternate

. . ‘g Job Hurnb | Select |
chain location can also be specified. o ﬁ

[T Uze Al Chain | Select |
Prafile Mame | Select |

Prafile Dffzet | 0.000

Open View Control Dialog — allows the user to open and navigate through & XS View __.
several windows to view different portions of the cross-section at the same W window 1
time. (l.e. The user can view the whole cross-section in view 1, the left side ™ window 2
in view 2, and the right side in view 3.) ™ window 3

[ window 4

[T window 5

[ window B

[ window 7

[ window 2
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13.8 Summary
Basic Steps to Creating Original Ground Cross Sections from a 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).

oo wdE
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Exercise 13-1

1. Open the MicroStation file t:\de-proj\cole\j5p0100\data\pattern_shape_j5p0100.dgn.

Save the file as file as t:\de-proj\cole\j]5p0100\data\rte50_pattern_shape j5p0100.dgn.

2. Attach t:\de-proj\cole\j5p0100\data\rte50_plan_j5p0100.dgn as a reference file.

Fit the view and turn off levels 60 and 62 in the reference file.

3. Select the Route50 working alignment in the t:\de-proj\Cole\j5p0100\project\j5p0100.prj
project.

4. Choose Draw Patterns from the Road Project dialog.

Ciraw Pattern

Copy the MoDOT run to Route50, and open the Route50 run.

Bun
[ ame Time
WaDOT 07/24/1993 10:24:19
0E/25,/2004 15:02:53

Drezcription

Cancel I
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5. Create pattern lines for the Route50 alignment.

Job: 100 Chain: Route50
Beginning Ending
Offset LT: 300 Offset LT: 300
Station: Beginning of Chain Station: Ending of Chain
Offset RT: 300 Offset RT: 300
Even 100
B GEOPAK Drowpatterntines x|
Job [100° Chain [ROOTERD Select | Profile [ Select
- Beginning Ending
Offset LT [300 Offset LT [300
Station [445+30.94 DF | Station [ 490+84 52 DP |
Offset AT [300 Offset BT [300
Even | [{00.000000 [ skew [0.000000
Level | G1 Style IEI ————— I
Color [0 ] wieight [ 1 — |

Exit Draw Pattern Lines and Save the settings.

6. In the Pattern section of the Route50 Working Alignment set the Design File to
rte50_pattern_shape j5p0100.dgn.

EWurking Alignment Definition: Route50 |

Flan Wiew EE Design File I

'atterty
Har. Scale I'I.EI Yer Scale I'I.EI
Profile i Design File: | teB0_pattern_shap File:

Laocation ! B B —I
Crogs Section Wiew Levels | 61

Existing Ground )

Fropozed Finish Grade ‘Weights | 1
DTH Colars | 0 Select

Styles |0
ok | C I |
anee Typez 3-4 —
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7. Open the Microstation file t:\de-proj\cole\j5p0100\data\xs_j5p0100.dgn. Save the file as
file t:\de-proj\cole\j5p0100\data\rte50 xs j5p0100.dgn.

8. Choose Existing Ground Cross Sections from the Project Manager dialog.

E xisting Ground
Crozs Sections

Copy the MoDOT run to Route50, and open the Route50 run.

9. Cut the existing ground cross-sections with the following parameters.

In the XS Cells tab:

Job Number: 100
Chain: Route50
Pattern: By DGN File

Design File: rte50_pattern_shape_j5p0100.dgn

Toggle on Level, Color, Line, and Line String. Leave the rest of the settings as shown

below.
EDraw Cross Sections 5'
File Edit Update Options
Job Humber: I'IEIEI :I Chain: IFH:ILITEEEI :I Diraw |
XS Cells | Sufaces |
— Pattern
By DGM File -|
Dezign File: | rtefl_pattern_shape_[Bp01 00 dan (=
W Level [&1 Select | v Line
I weight [ Select ¥ Line Sting
|7 Color; IEI tatch I Fezet I
T Shle |EI Selectl Diisplay I
~ Scale Spacing
Horizontal: | 1.000000 Harizontal: | 1000.000
Yertical: | 1.000000 Yertical: | 5000000
Mumber of #5 by Column; |4EI
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9. (Continued) Switch to the Surfaces tab and set the list box as shown below with the tin file set

to j5p0100.tin.

7 Draw Cross Sections x|

File Edit Update Options

Job Humber; I'II:IEI :I Chair; IFH:ILITEEEI :I Diraw |

Type MName Digplay Settings tethod
TIMN  JSPOTOO0.TIM L:57 C:90%w: 3 5.2 Triangles

- Details
TIM File: [JEPO100.TIM =
Method:  Trnangles ™ Type:  Line ‘"’I
— Digplay Settings Filter Tolerances
By Level Symbalogy v| Lw &7 - Harizontal: | 03000
Feature: | =l Wariance: [0.1000
— Text Settings _
[~ Elevation Lwl n ' Void -

Click on Draw to create the cross sections.

Once the cross sections are drawn, exit the Draw Cross Sections tool and save the settings.

Save the changes to the MicroStation drawing.

10. In the Cross Section View portion of the Route50 Working Alignment set the XS DGN

File to rte50_xs_j5p0100.dgn.

EWDrking Alignment Definition: Route50 =]

Flan Wi %5 DGM File: | te50_xs_5p0100.d File |
Pattem
Shapes

Profile View Chain: ROUTESO
Location

I:Zn:n:s::s: Section Yiew Beain Station:  445+00.00 F 1

E xisting Ground )
Propazed Finish Grade End Statior;  490+00.00 F 1

DTM
] | Cancel |
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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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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

Centerline

lProfi\e Grade

Coptarbine
| Left ) | Right
Shape i = — = Shape
C\uéﬁer Tie 30 Tie 30 C\ugﬁer

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 S uperelevation
>> 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  Editor Properties

Super:levation jhape Marager T_._F4

o 22 AN RCN IS R et

\

Automated Shape Shape Shape
Superelevation Maker Profiler  Selector
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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.

EEEDPAK Automated Superelevation - Routebl
Uzer

Jak: | 100 Select...
Chair: | ROUTESD El [dentify
Beqin Station: | 445+320.94 F
End Statior: | 430+24.82 P
Dezign Speed: IE:I:I—
Preference File: IWE' Facility: ~ Undivided "I
e Selection: WE' L Selection: Imﬂ

Left | Riight

Frofile: |FIEIL|TE5EIF'F| EI
Tie:  Offzet ""I Offzet; | 0.0000

% Slope Cffzet Oifzet Dependency
-2.0000 00000 -12.0000 Dependent

Mu

£ [X oo

el

1

[zoooo | [o.oooo [120000 | Dependent ¥|

Create [nput File | zhape.inp

lenerate Superelevation Trangitions |

If project manager is used, the Job Number, Chain, and Beginning and Ending 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.

Beginning Station — station to begin the shapes.
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Ending Station — station to end shapes.

Design Speed - the design speed for the project that determines the rate of superelevation for

curves.

Preference File — the file to use in calculating the superelevation  praierence File:
rates and transition stations. The user should choose the
preference file according to the standard plan being used for

superelevation calculations.

i_divided_1side — imperial, divided roadway, using
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 — the maximum superelevation value to be used for the

alignment.

Facilitiy — set according to if the roadway is Undivided or Divided

L Selection — this should be set to All Cases for all situations.

e Selection:

i_divided_1zide
i_divided_Zzides
[i_undivided
m_divided_1=zide
m_divided_2zides
m_undivided

4% max

Facility:
Divided

L Selection: I all cazes El

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
distance between the baseline and the profile. If this distance is variable, a

PGL chain can be used to define the location of the profile.

Tie:
PGEL Chain

14-6
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The % Slope, Offset, and Dependency field define the shape characteristics.

Left ] Right

Profile: |HEILITE5EIF'H El
Tie:  Offzet ‘"’l Offset: |-3EI.EIEIEIEI

% Slope Cffzet Offzet Dependency
20000 -30.0000 -42 0000 D ependent 1
-2 0000 -42 0000 -54 0000 Independent

¢

.
I

| 2.0000 | -30.0000 | -42.0000 Dependent ¥ I

% 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.

Create Input File — specifies the name o the

shape input file to be created that creates the Create Input File | shape.inp
shape information. This file needs to be run to

plot the shapes into the Microstation drawing.

Shapes can be added by specifying the % Slope, offsets, and dependency, then pressing the add

button. ‘2| Once listed, the shapes can be deleted il or modified = using the respective
buttons.

QuickEnty | The Quick Entry button .u will bring up the Quick
Facity! Divided  ¥| Entry dialog. This dialog can be used to create
bt | KRR shap(_as without calculating the required offsets fo_r_
(- multiple lanes. The user chooses the type of Facility
Lane Widlhs: | 12 as divided or undivided. If divided is chosen, the
Total Number of Lanes: [4 Median Width can be specified. The Lane Widths,
Maminal Percent Slope [-2.0000 Total Number of Lanes, and the Nominal Percent
Slope are specified. When the dialog has been
ﬂl ﬂl completed, the OK button is pressed, and the number

of lanes and their corresponding offsets are
automatically entered into the shape cluster list boxes.

7/12/04 Missouri Department of Transportation 14-7



Chapter 14 Superelevation

When the Automated Superelevation dialog has been completed, the user presses the Generate
Superelevation Transitions button. This will create the 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:
Unit System is english.

Created input file "'shape.inp™.

Created activity log file *'shape.log™.
Created on Mon, Oct 08, 2001 at 20:49.
Using Preference File "i_divided"

Using e Selection of "'8% max"".

Using Length Selection of "'8% max""
Using Design Speed of 50.000000.

*/

auto shape
job number =100

auto shape set
shape cluster baseline = ROUTES0
shape cluster profile =ROUTE5S0PR
shape cluster tie =-30.0000
dependent shape
chain / offset
ROUTES0 -30.0000
ROUTES0 -42.0000
filler line station / slope
445+30.940000 2.0000
462+89.133015 2.0000
465+18.080384 -3.8000 /* Curve ROUTES0-1 */
488+24.816494 -3.8000 /* Curve ROUTES0-1 */
490+53.763863 2.0000
490+84.817000 2.0000

auto shape set
shape cluster baseline = ROUTES0
shape cluster profile =ROUTE5S0PR
shape cluster tie =-30.0000
independent shape
chain / offset
ROUTES0 -42.0000
ROUTES0 -54.0000
filler line station / slope
445+30.940000 -2.0000
464+47.027752 -2.0000
465+18.080384 -3.8000 /* Curve ROUTES50-1 */

14-8 Missouri Department of Transportation
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488+24.816494 -3.8000 /* Curve ROUTES0-1 */
488+95.869125 -2.0000
490+84.817000 -2.0000

auto shape set
shape cluster baseline = ROUTES50
shape cluster profile =ROUTE5S0PR
shape cluster tie =30.0000
dependent shape
chain / offset
ROUTES0 30.0000
ROUTES0 42.0000
filler line station / slope
445+30.940000 2.0000
464+47.027752 2.0000
465+18.080384 3.8000 /* Curve ROUTES50-1 */
488+24.816494 3.8000 /* Curve ROUTES0-1 */
490+53.763863 2.0000
490+84.817000 2.0000

auto shape set
shape cluster baseline = ROUTES0
shape cluster profile =ROUTE5S0PR
shape cluster tie =30.0000
independent shape
chain / offset
ROUTES0 42.0000
ROUTES0 54.0000
filler line station / slope
445+30.940000 -2.0000
462+89.133015 -2.0000
465+18.080384 3.8000 /* Curve ROUTES50-1 */
488+24.816494 3.8000 /* Curve ROUTES50-1 */
490+53.763863 -2.0000
490+84.817000 -2.0000

Plot Parameters

Dependent Shape

lv =63

co=6

Ic=0

wt=2
Dependent Text

lv=63

c0o=6
Independent Shape

lv=63

co=1

lc=0

wt =2
Independent Text

Iv=63

co=1

Write shapes into dgn = d:\de-proj\Cole\j5p0100\data\pattern_shape j5p0100.dgn
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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. gﬂ

g Text Editor: shape_routebl.inp M=l E3
File Edit Criteria
O d & 3w F)
% Superelevation Settings and Parameters: E:

Project Hame: d:~de-proj~Cole~iSpll00~project~35p0100.pr]
T=er: d:~de-proj~Cole~j5iplli0~project~projdbs~Cl=U=zer
Fun Hame: Routebl

Tnit Sy=tem 1= english.

Created input file "shape routebl.inp".

Created activity log file "shape routeb0. log®.

Created on Tue, Jan 22, 2002 at 09:08. |
T=ing Preference File "1 _diwided"
T=ing & Selection of "8% max".

T=ing Length Selection of "all cases"
T=ing Design Speed of S0.000000.

*.

auto shape
job number = 1010

auto shape =et
shape cluster baseline
shape cluster profile
zhape cluszter tie
dependent shape
chain .~ off=et
ROUTESD —30.000a0
ROUTESD —42. 0000
filler line station ~ =lope
445+30.940000 2.00o0 -

Line: 1 Cal: 1

ROUTESD
ROUTESOFE
=30.0000

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 ROUTES0-1: Super rate of 3.8000 yields
unadjusted runoff length of 150.0000.
Transition Length adjusted to 150.0000 for 4 lanes.
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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.

# GEOPAK Autoshape Builder

Imput File: |$hape.inp Files. .. |
Apply | [T Display Only

The user selects the input file to process, then presses the Apply button to execute the input file.
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.
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# GEOPAK Shape Maker
— Parameters
B azeline I FGEL Chain I Tie IEI.EIEIEIEIEIEI
Prafile I Tranz.[D IEI Style I
Level [ €3 Color [0 | weiht |
Class Dependent | Fnfo |
~ Filler Lines
Method By DP

5. E. Transition Slope I Create |

Tolerance I 0.100000 bl anwal I

Parameters

Baseline - chain corresponding to the shape.

Profile - profile controlling shape.

Level - Microstation level on which shape will be placed.

Class - dependent or independent, as previously discussed

PGL Chain - chain to define the profile location if the tie distance varies.

TranslD - determines linear or parabolic transition. Use 0 for linear transition.

Tie - distance between the profile and the baseline.

Set - used to change the parameters of an existing shape

Show - used to display the parameters of an existing shape.

Filler Lines

Method: By DP - identify filler line by issuing a data point (DP) on each end of the line
By Line - identify filler line by selecting a Microstation line
By Station - identify filler line by keying in station limits

SE.: Transition - 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
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Tolerance - user specified acceptable maximum gap between the Microstation elements that
make up 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.

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.

# GEOPAK Shape Analyst E

Lzer

Jak: [100 Select... | [T DizplagOnly [~ Cross Section

— Elevation Information

Chain : IFII:IUTEEEI |v| PGL Elewvation :

Prafile : PGL Slope
Statian : | Crozg Slope
Dffzet : | 0.000000 Longitudinal Slope :

Elewation : Flow Slope
[" Estrapolate Fixed Slope : | 0.000000  |FE
By Sta/Offset | P | Dynamic |
# GEOPAK Shape Profiler
14.6.2 Shape Profiler Hser
I . Moo | Gelect.. i

The Shape Profiler is used to graphically draw Job: 1100 _Select. | T Display Ol
the elevations and/or slope arrows into the design Graphic Grade |
file for a specified element or shape. COGO Chain: [FOUTESD =] | Ideniiy Shape |

points can also be stored at the given locations.

From Station : I 465+18.08 R 1 DF I

To Station : I 433+24 82 R 1 DF I
Ewven "I |'I

{Elevation Along: Element bl I

[T Continuous Extrapolation

|dentify Element |

7/12/04 Missouri Department of Transportation 14-13



Chapter 14 Superelevation

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.

# GEOPAK Shape Editor
Job: [100 Select.. | Identity Shape | Talerance: | 0.000000

From

Station: |4I35+1 g.03R || DP | Diynarnic | Station: |4EE+24.82H DR | Diynarnic |
% Slope: IEI.EIEIEIEIEIEI M atch Shape | % Slope: IEI.EIEIEIEIEIEI tatch Shape |

To

Apply |
14.6.4 Shape Selector
The Shape Selector allows the user to select or

highlight shapes based on various attributes of the _
shape. The attributes include baseline, profile, tie, | Job: [T00 | Select. | Process: View |

transition type, class, slope, etc.

14.6.5 Shape Properties

# GEOPAK Shape Properties  [E3

Jab: |'IEIEI Select... |

— Shape Parameters

[ From Slope: | 0.000000
[T ToSlops 0000000

[T Baseline: B El
[T Profile: [ROUTESOEX |+
I™ PGLChaine [E1 <]
[T Transition ID: 0 "l
I Tie | 0.000000

[T Class: Dependent v|

n] I Set | Set Entire Selection

Fiter: _Baseline | - |[ROUTEED =]

Hiie | Select |

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.
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14.7 Example 14-1

1. Open the Microstation file
t:\de-proj\cole\5p0100\data\BH_pattern_shape j5p0100.dgn.

2. Open the project t:\de-proj\cole\5p0100\project\j5p0100.prj.

Select the user ClsUser and enter Road.

3. Select the BigHorn working alignment and click on Define to enter the Working Alignment

Definition.

£ Road Project: j5p0100.prj
File  Bemember Options
“Working Directary  Ehde-proj\Caole’j5p01 00%data
¥ ‘working Alignment Influence Funs

“Working Alignment  BigHaorn

Switch to the Shapes section and notice that the design file is already set and that the
symbology is set to Level 62 and Colors 2,7, as shown below.

EWurking Alignment Definition: BigHorn 5[
Plan Wiew Bu Search Criteria |
Patiem Dezign File: IBH_pattern_shape_ File: |
Prafile Wiew Levels [B2
Location
Crozs Section View Weights | 2
E vizting Ground
Proposed Finizh Grade Colors |27 Select
DTM Styles |0
Typez 14 L
OF. | Cancel |
Close the Working Alignment Definition dialog by clicking on OK.
4. Choose Calculate Superelevation from the Road Project dialog.
Calculate
Superelewvation
Copy the MoDOT run to BigHorn, and open the BigHorn run as demonstrated.
7/12/04 Missouri Department of Transportation 14-15
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5. Inthe Automated Superelevation dialog, go to User > Symbologies.

f Lser

Directonies
Preferences

Make the following changes as shown in the picture of the dialog.
Dependent Shapes Level: 62 Color: 2
Independent Shapes Level: 62 Color: 7

Eﬁhape Symbology Settings

— Dependent Shapes
Lewvel: | B2 Weight: |2—
Colar: IE— Lire Code: IEI—
| dertify |
— Independent Shapes
Level |E2 Weight: IE—
Colar: I?— Lire Code: IEI—
| dertify |

Eancell

6. Setup the superelevation using the following parameters.

Job: 100

Chain
Begin Station
End Station
Design Speed: 30
Preference File: i_undivided
e Selection: 8% max

: BIGHORN
: Beginning of Chain
: End of Chain

Facility: Undivided
L Selection: all cases

Enter BIGHORNPR as the profile for the Left tab. Because the facility is undivided, the

same profile is automatically added to the Right

Select the Quick Entry icon shown to the right
dialog shown on the next page.

tab.

to bring up the Quick Entry
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6 (Continued) Enter the information in the Quick Entry dialog as shown below.

Facility: ~ Undivided ™ I

Median Yidth: | 0.0000

Lane ‘widthz: | 12.0000
Toatal Humber of Lanes: | 2
M arinal Percent Slope I -31260

Eancell

After entering the information in the dialog, click OK and edit the Right list box so that its

Dependency is set to Independent as show below.

E GEOPAK Automated Superelevation — x|
Lzer
Job: [ 100 Select... |
Chair: |EIGHORN EI [dentify |
Beqin Station: [0+37.77 DF |
_or |

End Station: | 21+52.70 DF
Dezign Speed: I a0

Preference File: I i_undivided EI Facility: ~ Undivided vI
e Selection: | 3% max EI L Selection: | all cazes El

Left | Right

Profile: |BIGHDHNP‘H El
Tie:  Offzet vI Offset; | 0.0000

% Slope Dffzet Dffzet Dependency

|ndependent

|-3.1250 | 0.0000 | 12.0000 Independent ¥ I

Create Input File | thape_BigHorn.inp

enerate Superelevation Transitions |

Create Input File: shape_BigHorn.inp

7. Review the shape_BigHorn.log for any errors.

7/12/04 Missouri Department of Transportation
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8. Because of the low speed of the road, normal crown is used along the entire length of the

roadway. Consequently, delete all but the first and last filler line for each auto shape set as

shown below.

£ Text Editor: shape_BigHorn.inp -10| x|

File Edit Criteria

DeEed § BB >~ 9

<% Superelevation Settings and Paraneters:

Froject Hame: t.~de-proj~cole~jSpllll~project~jSpll00.pr3J
LE=T=) t: ~de-proj~cole~jipllll~project~projdbs~Cl=lzer
Fun Hame: BigHorn

Mnit Sy=tem 1= english.

Created input file "shape_BigHorn . inp" .

Created activity log file "shapse BigHorn . log® .

Created on Fri, Jul 02, 2004 at 10:25.

M=ing Preference File "i_undiwvided"

T=zing e Selection of "8% max".

T=zing Length Selection of "all cases"

M=ing De=ign Speed of 30.000000.

¥

auto shape
job number = 100

auto shape =et

zhape clu=ster ba=zsline = BIGHOEH
shape cluster profile = BIGHORNFR
zhape cluster tie = 0.0000

dependent shape
chain » off=set
BIGHOEN =12 . 0000
BIGHORN o.ooan
filler line =tation ~ =lope
0+97 . 770000 —3.1250
21+52 700000 —-3.1250

auto shaps =st

shape cluster baseline = BIGHORN
shape cluster profile = BIGHOEWFR
shape cluster tie = 0.0000

independent shapes
chain » off=set
BIGHOEN o.ooon
BIGHOEN 12 . 0000
filler line station ~ =lope
0+97 . 770000 —-3.1250
21452 . 700000 -3 .1250

| [Line: 42 |Cal: 1

Save the changes to the input file in the GEOPAK Text Editor, and choose the Create

Superelevation Shapes button shown to the right to process the input file.

Save the changes to the MicroStation file and exit the superelevation dialogs.

2
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Exercise 14-1 Superelevation

Exercise 14-1

1. Open the Microstation file
t:\de-proj\cole\5p0100\data\rte50_pattern_shape_ j5p0100.dgn.

2. Open the project t:\de-proj\cole\5p0100\project\j5p0100.prj.

£ Project Manager x|
Brojects  Directory  Admin

kde-projcolehBp0l 00 project,
Filker: |".|:|ri Type Project I

Frojects: Directories:
{Bp0100. pri [.]
[projdbas]
[-a-] —
[l
[-d-]
[-=]

[ v]

[4]

Job Mumber: 100

D ezcription;

Clazz Project

ok | Cancel |

3. Select the user ClsUser.

Project Users: j5p0100.prj

zers
Project Users: n i
[&ItRun] serinta
[ElEZI_I E:Eff] Full M amme:
Clazs Uger
0P Code:
L

Dezcription;

ok | LCancel |
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Exercise 14-1 Superelevation

4. Enter Road.

& project: 5p0100pr)
SURVEY |

5. Select the Route50 working alignment.

£ Road Project: j5p0100.prj

File  Bemember Options

YWorking Directary  Ehde-projtCaolebsp01 00hdata
v working Alignment Influence Funs

Wwiorking Alignment  Routebl

6. Choose Calculate Superelevation from the Road Project dialog.

Calculate
Superelevation

Copy the MoDOT run to Route50, and open the Route50 run.

Select Run

M arne Time
MaDOT 08/25,/2000 14:02:2A

03:51:48

D ezcription

Cancel |
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Exercise 14-1 Superelevation

7. Setup the superelevation using the following parameters.

Job: 100
Chain: ROUTES0
Begin Station: Beginning of Chain
End Station: End of Chain
Design Speed: 70
Preference File: i_divided Facility: Divided
e Selection: 8% max L Selection: all cases

£ GEOPAK Automated Superelevation — x|
Lzer

Job: [100 Select...
Chain: [ROUTESD ~]  Identify
Begin Station: | 445+30.94 DP
End Station: | 430+24.52 DF
Design Speed: I?EI—
Freference File: II_I:II'-.-'TH Facility:  Divided "I
e Selection: WE L Selection: Imﬂ

Left ] Riight

Profile: |F|EIL|TE5EIF"F| El
Tie:  Offzet "I Offzet: |-3EI.EIEIEII:I

Mu

% Slope Offzet Offzet D ependency
20000 -30.0000 -42. 0000 [ ependent i
-2.0000 -42.0000 -54.0000 Independent
s

| -2.0000 | -42.0000 | -54.0000 Independent ‘"’l

Create Input File I thape_routebl.inp |

Generate Superelevation Transtions |
Enter ROUTESO0PR as the profile for the Left and Right tabs.

Select the Quick Entry icon shown to the right to bring up the Quick Entry =
dialog shown on the next page.
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Exercise 14-1 Superelevation

7 (Continued) Enter the information in the Quick Entry dialog as shown below.
Facility: ~ Divided "I

Median #idth: | 60.0000
Lane Widths: IW
Total Murnber of Lanes: |4—
M arinal Percent Slope

M Cancel |

After entering the information in the dialog, click OK and edit Left and Right list box so that
it agrees with the following information. Hint: All you should have to do is modify the
slopes to the correct signs.

Left: Right:
% Slope Offset Offset Dependency % Slope Offset Offset Dependency
2.0 -30 -42  Dependent 2.0 30 42  Dependent
-2.0 -42 -54  Independent -2.0 42 54  Independent

Create Input File: shape_route50.inp

8. Review the shape_route50.inp and the shape_route50.log for any errors.

ETEHI: Editor: shape_route50.inp - 10| =|
File Edit Criteria

Ded § BB -~ &9

<% Superelevation Settings and Paraneters:

[¥]

Froject Hame: t:~de-proj~cole~jipllll~project~jSpll00.pr]
T=zer: t :~de-proj~cole~]5plli0~project ~projdb="Cl=U=zer —
Fun Name: Routet0

Mhit Sv=temn iz english.

Created input file "shape routebl. inp".
Created activity log file "shape routehi0. log" .
Created on Fri, Jul 02, 2004 =t 0935,

T=zing Preference File "i_diwvided"

T=zing & Selection of "8¥% max".

T=zing Length Selection of "all case=s"

T=zing De=szign Speed of 70.000000.

L

auto shape
job number = 1010 -

| Line: 1 |Cal: 1

Save any changes to the input file in the GEOPAK Text Editor, and choose the Create @
Superelevation Shapes button shown to the right to process the input file.

Save the MicroStation file, exit the superelevation dialogs update the working alignment.
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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
Filez

=5 DGM File -
Fattern

Exizting Ground
Shapes

Shape Clusters
Define DGM Wanablez
Define Yanables —
Plat 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

ngpused Cross Sections - Routebhl

Filez
— 5 Lines

=5 DGEM File sl .

Pattern Level |20 WWieight _I_
Exizting Ground Color |EI _I Style I
Shapes

Shape Clusters - Text

Define DGM Vanables ¥ Line Test Define |
Define Yanables —

Flot Parameters = [T Station Test Define |

— Plot

[ Baseline Mame Text

D efine |

[T Pavemert Thickness joo
[ Fill Gaps Between Clusters

[T Transition Definition

ALL

[ Intersect between Clusters

[T Process Clusters as [ndicated

¥ Femove Skewed Effect

[ Process Only Sections With Ezisting Graund

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.

gPrupused Cross Sections - Routeg3

Eiles

x|

%5 DGM File
Fattern
Esizting Ground
Shapes

Shape Clusters
Define DGM Y ariables
Define Vaniables

Plat Parameters

[+]

4] ]

%5 DG File l:-:s.dgn

| Files |

Talerance | (.07 0000

15-2
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Chapter 15 Proposed Cross Sections & TSG

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.

x

Filez

=5 DGH File ol ¥ Use Working flignment Definition

——

E wizting Ground e

Shapes Chain |— Select

Shape Clusters ; __I

Define DGEN Yanahbles Haoriz. Scale |10 Wit Scale I 10

Define Y ariables - DGH File | File
Plat Parameters il _I

—- Search Criteria

[ Levels Select | [T Shles | Select |
[ weight | Select | [T Tupez | Select |

™ Colors |

fd atzh | Displa_l,ll Reszeat |

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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Chapter 15 Proposed Cross Sections & TSG

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. The Use Working Alignment Definition
toggle is also available.

EPrnpnsed Cross Sections - Routeb3 i‘

Filez

=5 DGM File =] W Useworking slignment Definition

I Ground DGN File I M
EE:E:SEIusters ~ Search Criteria

Define DGN Variables | Lewels Select I Shles  Select
Define W aniables == _—I ¥ —_‘
Plot Parameters = [T wieight  Select I [T Tupe: Select |

I Colors |

b atch I Dispia_l,ll Hezet |

15.3.4 Shapes
When the Shapes parameter is selected, the dialog is displayed as depicted below.
ngpused Crozs Sections - Routebl
Filez
%5 DG File E [T Useworking Alignment Definition
Fattern g

e | » 4llin DGN

wizting Ground g T h Criter

!:.h.j B M aBANC neerns oo .
IShape Cluazters Shapeless ﬂl

E

Define DGM W aniables
D efine W ariables —
Plat Parameters +]

Three options are supported as depicted in the exploded view:
e Allin DGN - All shapes within the specified file are utilized.
e By Search Criteria - Only those shapes that match the specified search parameters
are utilized.
e Shapeless - No shapes are utilized. In this option, there is no field for a shapes file
name or files button.

The Use Working Alignment toggle is also available.
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15.3.5 Shape Clusters

When the Shape Clusters parameter is selected, the dialog dynamically changes as depicted
below.

gF‘mpnsed Cross Sections - Routebl
Filez
= DGNF —7 Chain Tie/PGL Profile
ile il =
Fattern MI
Existing Ground Thick
Shapes _I

| Shape Clusters

Define DGN Varisbles Chan | | Tie | [0.00000 Prof | Scan |

Define Y ariables —

Plat Pararneters B4 Add I Fadify I Delete I Up I Down I

~ Side Slope Condition

D efine | b odify | Delete | Up | Down |
— Criteria File
Add | Delete | Up | Doy |

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 | 4 | |
and
™ Station | <] 1
and
™ Station | 4 | |
and
™ Station | <]
and
~ | Station | |
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 lustor

-3 |de Slgpe LT Centerline Sidae Slogpe RT—=
Profi le Grage

Copggine

Left Right

I
<—Side hape Side —= | =——Side hape Side —=
Siope LT| Cluster |siope RT ! Srope LT| Cluster |srope RT
I
|
\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.

x
Files
5 DGM FI —1 Chain Tie/FGL Profile
fe B AT Y=l 2
Pattern ROADT ROADTPR |
Exizting Ground Thick
Shapes
[5hape Clusters

Define DGN Variables | | ppajn [ROADT _Tie | [G0000C Prof [ROBDT _Sean |

Define Vanables
Flot Parameters I+ Add I b odify I Delete I p I Down I

— Side Slope Condition

Define | kA adify | Delete | p | Doy |

— Critena File

&dd I Delete I Up I Dlown I
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The Typical Section dialog box opens and it is displayed below

= x|

Cell Description Job Humber: 200

DNF&YT DIVIDED NEW PAVEMENT Template —— _
DRECOM DMVIDED RECOMSTRUCTION TEITIDIEItE DESIQI"IEEI b Works with: 1 ShEIFIE Cluzter

DRWROwWDRAW AND LABEL ROMW |
EXFEAT ExISTIMG FEATURES

MLTRRT MEW COMST. LT RECOMST. BT Range
MRTRLT MEW COMST. RT RECOMST. LT ——

FDITCH  PROPOSED PAVED DITCHES Aol to whole Chain_ |

SUBLAY TRACES EX. SUE. —

UMDIMIDED MEW PAVEMENT

URECOM UMDIMIDED RECOMSTRUCTION [ 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.

15-8 Missouri Department of Transportation 7/12/04



Chapter 15 Proposed Cross Sections & TSG

When the apply button is selected in the TSG, the side slope conditions are automatically
populated with the appropriate criteria files.

— Side Slope Condition

RT

D efine | i odify | Delete | Up | Down |

— Criteria File

wariables. s Y arables Defintion File.
rnark_row. s b ark. B

new_pavement.s Mew Pavement.

Add Delete Up Dion

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.

=

Filez

5 DGM File [«] Mariable Value

Pattern EXISTING TOPO DG topo.dagn =
E;-;igting Ground RIGHT OF way DGM rw.dgn -
Shapes CROSS SECTION DGM ROADT X5 .

Shape Clusters PROPOSED PLAM DGM ROADT_PLAI

Define DGM Variables GEOPAE LINES DGM ROADT_PAT [+

[ efine Y anables .

Redefinable Wariables [+ By file Al vl Select I

Yariable Mame :

Walue

fdd | 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
Filez
E wisting Ground s Variable
Shapes d_R O _Buffer_width
Shape Clusters 1 |_s_PavementType
Define DGM Variables _d_MarmalF avementSlope

_d_PavementLaver] Thick
_d_PavementLayver2T hick,
_d_PavementLayer3T hick,

Define ¥ aniables
FIEI:IEfinaI:IIE Y ariables
Plat Parameters
Drainage

“]

Redefine

i =

# Digtance in feet from the right of way to the =

/* propozed zlope e down location. This allows for =/
/* a buffer diztance where the tie down location does #/

Edit |

|
a

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 ]

E =
/7 Distance in feet from the right of way ta the ]
£ propozed slope tie down location. This allows for =/
/* a buffer distance where the tie down location doss =/
/% not have to exactly match the right of way location. =/
/* Positive number. 5
#* =
/* EXaMPLE: =
¥ i
/it [Staz=0+00R 1] then =
£ =
2 _d_ROW_Buffer_Width =1 8
I e
7 =
if{[Sta »=0+00 R 1] then
}_d_F! 0w _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 on the next page.

ngpused Cross Sections - Routebhl
Filez
— &5 Lines
=5 DGEM File sl .
Pattern Level |20 Wfpight  —— I
Exizting Ground Color |EI _I Style I
Shapes
Shape Clusters - Text
Define DGM Vanables ¥ Line Test Define |
Define Yanables —
|:-|,:,t [ ——— = [T Station Text Defire |
[T Baseline Mame Text &I

- Plot
[T Pavemert Thickness joo
[ Fill Gaps Between Clusters
[T Transition Definition ALL
[ Intersect between Clusters

[~ Process Clusters as Indicated
¥ Remove Skewed Effect
[ Process Only Sections With Ezisting Graund

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.
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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.

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
Gave Setings | 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 > Exit 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.

Export...

15.3.12 Process Cross Sections

When File >> Run is chosen, the dialog to the

right appears. # Proposed Cross Section
Log File

The output can be displayed on the screen only, or Lm

written to a log file and displayed to the screen. LogFile |

The Pause On Each Section option allows the ¥ Pause n Each Section

user to view each section as it is drawn. Criteria I Ciiteria View Apply |

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
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the cross-section features derived from the mosaic of shapes first. Then, the software constructs
the remaining portions of the cross-section through the application of criteria emanating out from
the outer edges of the 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.

# Ciiteria
Dhirectary: k:apk_std\critenia® C alact |
Filez Drezcription
barrier. = Typez A, B, C. or D Bamier Curb =]
berm. s Draws berm at a given width and slope. -
berm_chain&profile.: Still in development Draws berm to a chain and/or profile, or at a give
building. = Drrawves marker at front of a building.
co_a_an Type & Mountable Curb and Gutker with agphalt pavernent
COo_a o Type & Mountable Curb and Gutter against concrete pavement
co b oas Type B Bamier Curb and Gutter againzt azphalt pavement =]
T o Criteria | Dione I

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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15.5 Example: Big Horn Dr.

In Proposed Cross Sections, create a new default MoDOT run by deleting the MoDOT run for
user ClsUser and copy the MoDOT run from user AltRun, leaving the name the same. Copy the
new default MoDOT run and call it BigHorn.

In the Shape Clusters section, add the BigHorn shape cluster information. Highlight the shape
cluster and click on the Typical button. Select the Undivided New Pavement typical and click
on Apply. This will create the side slope conditions and add the criteria files to each side slope.

Switch to the Define Variables section and change the following variable vales:

CROSS SECTION DGN BH_xs_j5p0100.dgn
PROPOSED PLAN DGN BH_plan_j5p0100.dgn
GEOPAK LINES DGN BH_pattern_shape_j5p0100.dgn
XS SCALE 10

Based on the Typical Sections for Big Horn Drive, switch to the Redefinable Variables and
change the following variables, leaving the station information the same:

_d_NormalPavementSlope -3.125
_d_PavementLayer2Thick 8.25/12
_d_NormalOutsideShoulderSlope -3.125
_d_ShoulderLayer1Thick 1.75/12
_d_ShoulderLayer2Thick 4/12
_d_ShoulderLayer3Thick 4/12

_d_CurbSearchDistance
_d_BermSlope_Left
_d_BermSlope_Right
_d_DitchForeSlope2_Left
_d_DitchForeSlope2_Right
_d_DitchBackSlope_Left
_d_DitchBackSlope_Right
_d_FillSlopel_Left
_d_FillSlopel_Right

L e

EAENMNMEROLOE
(LR (LR

Change the following Redefinable Variables to include the indicated station ranges.
Sta>=0+00R 1 Sta>=17+3161R1

_d_StandardDitchDepth_Left 0 2
_d_StandardDitchDepth_Right 0 2
_d_DitchWidth_Left 0 8
_d_Ditchwidth_Right 0 8
0 8
0 8

_d_FillSlopelWidth_Left
_d_FillSlopelWidth_Right
_d_FillSlope2_Left

2:-1
_d_FillSlope2_Right 2:-1

el

Run the proposed cross sections, pausing on each section.
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Exercise 15-1

1. Open the Microstation file
t:\de-proj\cole\5p0100\data\rte50_xs_j5p0100.dgn.

2. Open the project t:\de-proj\cole\5p0100\project\j5p0100.prj.

£ Project Manager x|
Projects  Directory  Admin

k- de-projscolehbp0l 004 project
Filter: |".|:uri Type  Project I

Projects: Directaries:
01 00, i [.]
[projdbs]
[-a] =
[c:]
[-d-]
[e]

| ¥]

[4]

Job Mumber: 100

D escription;

Clazz Praject

ok | Cancel |

3. Select the user ClsUser.

Project Users: j5p0100.prj

Uszers
Project Uzers: u Inf
[&tRun] serinta
[|:|1E!|_| E:E!f] Full Mame:
Clazs Ugzer
0P Code:
U

Dezcription:

oK | Cancel |
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4. Enter Road.

5. Select the Route50 working alignment.

6. Choose Proposed Cross Sections from the Road Project dialog.

Fropozed
Crozz Sections

Copy the MoDOT run to Route50, and open the Route50 run.

Select Run

M ame Time

MaDOT 05/25/2000 14:03:21

07/02/2004 05:51:48

D ezcription

Cancel |

This will bring up the following dialog:

EPrupused Cross Sections - Routes El
Filez

=5 DIGN File

Pattern

E sizting Ground
Shapes

Shape Clusters

Define DGM Yariables:
Define Yarniables —
Plot Parameters -

| »
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7. Be sure the following items are set in the given sections of the dialog:

XS DGN File: rte50_xs_j5p0100.dgn

Pattern: Use Working Alignment Definition
Existing Ground: Use Working Alignment Definition
Shapes: Use Working Alignment Definition

8.

In the Shape Clusters section of the dialog, choose the Scan button. Add the two shape

clusters in the following order:

Chain Tie
ROUTES0 -30
ROUTES0 30

E List of Clusters

Chairn Tie/PGEL Prafile

Profile
ROUTES0PR
ROUTES0PR

x|

ROUTESD  -30.000000  ROUTESOPR
ROUTESD  30.000000  ROUTESOFR

Cloze |

Once the shape cluster have been added, the dialog should look like the following figure

gPrupused Cross Sections - Route50 El
Files
%5 DGM Fi = Chairn Tie/PGL Prafile
ile sl .
FOUED Sono Povteo B
E=isting Ground : Thick
Shapes _I

| Shape Clusters

Define Yariables

Define DEN Variables | | ygin [ROUTE _Tie_| [300000 Prof [ROUTE [ Bean ]

Plat Pararneters Ed Add I Fadify I Delete I Up I Down I
— Side Slope Condition
Define tadify | Delate | Up Do
~ Criteria File
Add | Delete Up | Do
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9. Highlight the left cluster and click on the Typical button.

gPrnpnsed Cross Sections - Routes0 : ﬂ
Files
- Chairn Tie/PGL Prafile
=5 DGM File
Fattern

HDUTEEEI 3EI 000000 HEILITEEEIF'H

E wigting Ground

g B

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

Apply

7 1 Template
DHEEDN Dr'-.-"lDED HEEDNSTHUET'DN TE-'ITID'EItE De&igned to Wwiark, with: 2 Shape Clusters
DRWROWDRAW AMD LABEL ROWw - T
EXFEAT  EXISTING FEATLRES i Apply to Left Boadway |: [re=zcription
MLTRAT MEW COMST. LT RECOMST. RT Range
MATRLT MEW COMST. AT RECOMST. LT P—
PDITCH  PROPOSED PAYED DITCHES Appl o Whole Chain ¥ |
SUBLAY TRACES Ex. SUE.
UWPAYT UMDMIDED MEW PAVEMEMT
JRECOM UMDMDED RECOMSTRUCTION [ _Select.|

Select Yes To All if you are asked if you wish to overwrite any of the criteria files
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10. Highlight the right cluster and click on the Typical button.

gPrnpnsed Cross Sections - Route5n ﬂ
Files
25 DG Fi Chairn Tie/PGL Prafile
ile
Pattern ROUTERD  -30.000000  ROUTESOPR

- ROUTESD ROUTESIFR
E wigting Ground :

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

Cell Dezcription
ED

DMIDED R JCTION
DRWROWDRAW AND LABEL ROW
EXFEAT EXISTIMG FEATURES
WLTRRT MEW COMST. LT RECOMST. RT
MRTRLT MEW COMST. RT RECOMST. LT
PDITCH PROPOSED PAVED DITCHES
SUBLAY TRALCES Ex. SUEB.
UNPAYT UMDMIDED MEW PAVEMEMT
JRECOM UMDMIDED RECOMSTRUCTION

Job Humber: 100
Template

Template Dezigned to wiork with: 2 Shape Clusters

D ezcription

Apply to Right Boadway "’l

Hange
Apply towhole Chain ™ |

DP ] _DP |
r [ROUTESD

Criteria File: "variables. 2" Esist.

OvER WRITE?
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11.

Switch to the Define Variables section and change the following variable vales:

CROSS SECTION DGN rte50_xs_j5p0100.dgn
PROPOSED PLAN DGN rte50_plan_j5p0100.dgn
GEOPAK LINES DGN rte50_pattern_shape_j5p0100.dgn
XS SCALE 10

Leave the remaining variable set to the defaults

12.

In the Redefinable Variables set the following values for the given variables.

_Ss_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
_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.

13.

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:

£ Proposed Cross Section x|
" Log File

Scresn Only I

[V Pause On Each Section
[ Criteria Yiew

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
W Pause On Each Section [V Haintain Relatiwve Window ﬂbﬂftﬂunl
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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] %
=
j ngl Yiewer
Wiews Options
Sta. [17+00.000F [
@ #5 Station vI
g' 17+00.000 R 1
«|<| o] »]
nl oif, [0.0000 I~
Elev [836.03210 [
Active  Plan Wigw Vl
] Set DP
[ =] Sl aa] ] 2] o | ] BT 1 IC —EI —I
2 Profic View (7 BER||@xsvee _____ EEE
= =
==
— B mo_ m
——__________—— . o
......... ‘*'""'"""'nn""'ni""ﬂ""ﬂn"**;hn;;'"._'..'_'Jﬂ"',';—'
US| S— BB o
3 14 15 1B 1T 18 149 EO E1 22 23 24
[ =] 5l aa] ] 2] o | ] BT 1 [o] | % = ] ] 2] o] | B T 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 Project Manager dialog.

16.4 Dialog

& Poit Viewer The Port Viewer dialog box allows the user to manipulate the views
Wiew Options several different ways.
Sta. [17+00000R " [
5 Station ¥ | The user is able to key-in the Station they want to view. The cross hairs
in the plan and profile views will move to the keyed-in station, and the
section view will display the cross-section nearest that station.

17+00.000 R 1

«| <] > ]
0. [0.0000 [""| The navigation buttons allow the user to navigate station by station (< or
Elev [836.03210 [ | >), or to the beginning (<<) or ending (>>) station.

Active  Plan YWiew "I

Cat | op | The Offset option will control the location of the circle in the plan view

and the vertical cross hair in the cross-section view.

The Elevation option will control 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 will cut a #5 DTM

section at the location of the cross hairs in the plan view.

Active The Active View chooses the view to change the current file. Any
Profile Wiew | Microstation drawing commands will be executed in the Active View. If
5 View the user wants to draw something in the cross sections, they should switch
the Active View to XS View.

Selecting the Set button allows the user to move the cursor to a view and move the cross hairs.
As the user moves the cursor along the view, the other two views will be 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
the user wanted to draw a line at the given station and offset listed in the Port Viewer dialog,
they would select the line tool, and press the DP button. This would begin drawing a line at the
given station and offset.
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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.

ET Options
Fit b
Active *  Profile Wiew [F]

T HSWiew(8)
All

Frafile Yiew [¥]
#5 Wiew [3]

The Options menu controls which cross hairs to display, as well as the symbology of the DTM
section view.

g Dizplay Options
~ Plan r : !
iShow Stations anly at %5 cell;
¥ Station ¥ Oifzet Circle )
Offset Circle Size [1.00 | | Marker Display
¥ Auto Center Window _I Evl Evl
~ Profile ~ Dynamic-to-Curzor Sensitivity —
¥ Elevation ¥ Station 20% of view
[ Auto Center Window %] ] 100%
— X5
v Elevation v Oiffzet
DTH Left | 150.00 Right | 150.00 fpply |
_I Evl Evl Cloze |
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Chapter 1/ 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.
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. For complete information, see the GEOPAK Manual or online help.

17.2 Accessing

To access the necessary dialogs needed to create and process an earthwork run, select Project
Manager >> Earthwork.

17.3 Dialog

Once the Earthwork run is chosen, the following dialog box appears.

gEarthwmk - Route5l
Filez

5 DGEM File
Soil Types
B Shapes
Cutput Format
AddASub Val
Centroid Adj
Skip Areaz
Sheet uant.

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.
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# Earthwork - Route50 E3
Files
=5 DG File [T Draw E arthwork Shapes
Soil Types - Parameters
1apes I_
Cutput Format Levels | 50
Add/Sub Vel Colors [T _|
Centroid Adj ‘wieight I
Skip Areas
Styl
Sheet Quant. s —I

[ Stratify Shape Caolar

17.3.1 XS DGN File

In XS DGN File the user can specify the file name in which to find the cross-sections.

gEarthwurk - Routeb0 | x|
Filez
G ] =5 DG File |:-:$_i5|:ul:l1 00.dgn Select |
Soil Types
E'w Shapes Tolerance I 0.010000
Output Format Wertical Search Distance | 500.00
4dd/Sub Vol
Centroid Adj Baseline |ROUTESO
Skip &reas : :
Sheet Quant, Begin Station | 445+00.00F 1

End Station | 430+00.00 R 1

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.
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17.3.2 Soil Types

The Soil Types dialog requires the user to define the symbology and shrinkage/swell factors to
be used in defining each soil type.

gEarthwurk - Route50 E3
Files
%% DG File Soil Type lterms - Criteria Status ——
Sl Types E isting Ground Lv: 20,24,33.41
E' Shapes Propozed Finizh Grade Wik
Cutput Format
dd/Sub Vol Le:
Centroid Adj Tp
Skip Areas Co 043567
Sheet Quant.

— Search Critenia

Clazz  Proposzed Finish Grade |
[ Use'Working Alignment Definition

Soil Type | Clazzd,

— Multiplication Factorz

R oadway Excavation I 1.000

V| Levels Select | [T Stles  Select |
[T wieight  Select | [T Typez  Select |

Subszoil Excavation I'I.EIEIEII ¥ Colors | 0,4.3557
Fil [1.000000 Match | Display | Beset |
Add | Delete | Modity |
The user must first select the Class of the soil type. The Class

classifications are as follows.

E sisting Suitable

Exizting | nzuitable
Fropozed Finish Grade
Fropoged U ndercut
Excawvation Lirmit

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. (I.e. rock
blanket)
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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. 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

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.
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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.

17.3.3 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.
# Earthwork - Route50 E3
Files
%5 DGM File V' Draw Earthwork Shapes
ISD” Types - Parameters
E' Shapes I—
Cutput Format Levels | 50
Add/Sub Yol Colors [0 [_]
Centroid Adj weight I
Skip Areas Sl
Sheet Quant, v _I
¥ Stratify Shape Caolar
17.3.4 Output Format

Output Format allows the user to specify which items to show in the earthwork report. As the
<> puttons are pressed, the Common Excavation, Subgrade Excavation, and Subsoil Excavation

are combined into a single quantity.

# Earthwork - Route50 E4

Files
%5 DEM File [ Accum sdjust Yolume Column
Soil Types [T Accum Unadjust Yolume Column
W Shapes [T Calz Only Between Exc Limits

I Dutput Format
AdddSub Val [T End Area Dec Places 1] |
Centroid Adj
Skip Areas
Shest Quant, subgrade Exc

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.
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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 quantities
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 gquantities
report.

17.3.5 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.

# Earthwork - Route50 E2
Files
5 DGM File ¥ Process Add?Subtract Volumes
g':::.!' ;{FES Clazz Soil Type Statian Yolume
apes
Qutput Format Common Exc Clazah, 457+25 135
I f:'.. d |:| ,-" E; L |:| II-,-II |:||
Centroid Ad)
Skip dreas
Sheet Quant,
Soill Type  Class I
Station [ 457+25 Delete |
E'w Operation  Commaon Exc I Yolume 135 M odify |
17.3.6 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.
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17.3.7 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 - Route50 Ed
Filez
=5 DGM File [V Process Skip Sreas

Soil Tepes
B Shapes
Output Farmat
Add/Sub ol
Centroid Ad

Beqin Sta End Sta
465+50.00 R 1 466+70.00R 1

heet [uant.

Beqgin Station I 46545000 R -
End Station | AB6+70.00R -

Delete | Modify

17.3.8 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 OEM File ¥ ‘wiite Sheet Quantities File
Soil Types :
E'w Shapes ASCIl File | earth.bat Select I
Output Format Colurnn 4 I Decimal Flaces 0 I Taotal Quantity Length 15 I
AddASub ol
Centraid Adj Col. Soail Type E'+' Operation Cluartity Type +-
Skip Areas 1 Clazzd, Common Exc End Area + =
Sheet Quant, 1 Clazsd, Subgrade Exc End Area +
1 Clazsa, Subszoil Exc End Area +
2 Clazsh Fill End Area +
3 Clazgh Comman Exc nadiuzted Walumes + [
3 Clazzd Subgrade Exc Inadiuzted Waolumes + [+
Clazzd, | Fill | IInadjusted Yalumes | + |
sdd | Delete | Modiy |
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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 +

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 14.

17.3.9 File Menu

Files From the Files menu, the Run option will process all parameters that have been
I sct in the Earthwork dialog box. The Save Settings option will save all

Save Settings 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

Bk Exit option will exit the Earthwork dialog box.

Exit

17.3.10 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
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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.

g E arthwork
" Log File

Log File I | earth.log

[T Pause On Each Section
I Irteractive Error 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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17.4 Example 17-1

1. Open the Microstation file
t:\de-proj\cole\5p0100\data\rte50_xs_j5p0100.dgn.

2. Open the project t:\de-proj\cole\5p0100\project\j5p0100.prj.

£ Project Manager |
Projects  Durectory  Admin
t:de-projscoleh5p01 004 projects
Filter: |".|:uri Type  Project I
Projects: Directories:
{p01 00, pry [.] |~
[projdbz]
[-a] —
=
[-d-]
e =
Job Mumber: 100
Dezcription:

Clazs Project

3. Select the user ClsUser.

Project Users: j5p0100.prj

Uszers

Project Uzers:

[AltRun)
[|:|:E:|_| :E:Ef]

Clazz

CL

Uszer Info
Full M arne;

0P Code:

Ilzer

Dezcription:

[

Cancel |

7/12/04
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4. Enter Road.

5. Select the Route50 working alignment.

6. Choose Earthwork from the Road Project dialog. ' g aithuwerk |

Copy the MoDOT run to Route50, and open the Route50 run.

Select Run

M arne Time

kaDOT 08/25/200014:03:2
070242004 03:51:48

Dezcription

Cancel |

7. Be sure the following items are set in the XS DGN File sections of the dialog:

XS DGN File: rte50_xs_j2p0200.dgn
Baseline: ROUTESO0

Z Earthwork - Route50 x|
Filez

X5 DGN File %5 DGN File [1e50_ss Bp0T00dan  Gelect |
Soil Types

E'w Shapes Tolerance I 0.0710000

Output Format Yertical Search Distance | 500.00

Add#Sub Vol

Centroid Adj Baseline [ROLTERD

Skip Areas _ .

Sheet Quant. Begin Station | 446+00.00 R 1

End Station | 430+00.00 F 1
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8. Inthe Output Format section of the dialog, set the format to Excavation and Fill:

# Earthwork - Route50 |
Files
w5 DGM File [T Accum Adjust Volumne Column
Soil Types [ &ccum Unadiust Yolume Colum
W Shapes [T Calc Only Between Exc Limits
[Qutput Farmat
&dd/Sub Vol [T EndfreaDecPlaces D I
Centroid Adj
Skip Areas E=cavation
Sheet Quant. Fill
< 2

9. Inthe Soil Types section create the following Soil Type Items.

Class Soil Type Search Criteria
Existing Ground ClassA Level =57

Color =90
Proposed Finish Grade ClassA Level = 18,20,24,33,41

Color =0,4,35,63,67

Clazz  Propoged Finizh Grade |

£ Earthwork - Route50 x|
Files
%5 DIGM File Soil Type ltems - Criteria Status ——
S ail T_IrIFIEeE: EHiStiI’IQ Ground Ly 18.20,24.33.41
B Shapez Propozed Finish Grade W
Output Format
Add/Sub Vol Le:
Centroid Adj TR
Skip Areas Co: 0.4.35.6367
Sheet Huant,

— Search Crntena

Sail Type I Clazzd,

— Multiplication Factors

Roadway Excavation I 1.000
Subszoil Excavation I 1,000

Fill I 1.000000

[ Use‘Working &lignment D efinition

¥ Level:  Select | [T Stles  Select |
[T ‘Weight  Select | [T Types  Select |

¥ Colorz [ 0,4.356367
tatch | Qispla_l,ll Reszet I
Add Delete | Modify |
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10. Toggle on Draw £ Earthwork - Route50 x|
Earthwork Shapes = Eiles
and Stratify Shape
) i ¥ Diaw Earthwork Shapes
Color in the EW #5 DGN File
i Soil Typez — Parameters
Shapes section. Set E'w Shapes Level IE
the following EW Output Format YRS
Shapes parameters  [4dd/Sub Vol Colors [62 1
as shown: Centraid Adj Wigight =~ —— I
' Skip Areas
Sheet Quant. Shles _I
Levels 62
COI_OrS 62 ¥ Stratify Shape Color
Weight 4
Styles 0 (Solid Line)
11. In the Sheet Quant. Section, toggle on the Write Sheet Quantities File.
ASCII file: earth.txt
Decimal Places: 0 Total Quantity Length: 15
Col. Soil Type EW Operation Quantity Type +/-
1 ClassA Common Exec Endarea +
1 ClassA Subgrade Exec Endarea +
1 ClassA Subsoil Exec Endarea +
2 ClassA Fill Endarea +
3 ClassA Common Exec Unadjusted Volumes +
3 ClassA Subgrade Exec Unadjusted Volumes +
3 ClassA Subsoil Exec Unadjusted Volumes +
4 ClassA Fill Unadjusted Volumes +
£ Earthwork - Route50 x|
Filez
S OGM File ¥ “wiite Sheet Quantities File
Soil Types .
E'w/ Shapes ASCH File | earth. bt Select |
Output Format Calumn il Decimal Flaces ll Total Quantity Length 15 I
Add/Sub Vol
Centroid Adj Cal. Soil Type E' Dperation Cuantity Type +-
Skip &reaz 1 Clazzb, Commor Exc End Area + =
Sheet Quant, 1 Classa Subgrade Exc End &rea +
1 Clazsh, Subsgail Exc End Area +
2 Clazsh, Fill End Area +
3 Clazsh Subsgail Exc Inadjusted Walurmes + [
3 Clazsd, Subgrade Exc Inadjusted Yolumes + [
Claza, | Comman Exc | hadiuzted Yalumes | + |
Aad | Delete | Modify |
12. Save the settings for the dialog.
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13. Run the proposed cross-sections.

Log File

Set the Log File option to Log File, and name { _Logfile | [earthlog
the log file earth.log.

W Pauze On Each Section

[T Interactive Emor Checking Apply |

14. Review the earth.log, and the earth.txt files.

15. To add the labels to the earth.txt file, open Design and Computation Manager. Navigate to
3PC Tools and double click on EW Earthwork Text File Labels as shown in the following
figure.

Enesign and Computation Manager - |EI|£|
File Edit Settings Fawvarites Help
o id D[R

& |-hgpl_stdhdic_managerimodot_englizh. ddb
3 Design Standards
(=3 Dralting Standards
£ Payiterns
[ 3PC Tool:
By B\ E artbiwork, Text File Labels

Fwf Prs  Label Right of ‘W ay Paintz
S Murmn Mumber 55 Sheets

This will open the following dialog. Fill it out as shown and press OK.

Earthwork Text Labels

Eanrthwark Test File | earth bt Files |
Earthumork Text File to be Created | earthlabels. bt Files |

Warning: Frefiges and Suffises cannot contain a space.

Column 1 Prefix [C= Suffix [_SF
Column 2 Prefis [F=  Suffix [_5F
Column 3 Prefis [C=  Suffix [_Cr
Column 4 Prefis [F=  Suffix [_Cr
Column 5 Prefis [ Suffix [
Column 6 Prefis [ Suffix [
Column 7 Prefis [ Suffix [
Column & Prefis [ Suffix [
Column 9 Prefis [ Suffix [
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16. Review the earth-labels.txt file.

17. Save the changes to the MicroStation DGN.
Exit D&C Manager.

Exit the run and exit the Earthwork dialog.
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Cross Section Sheets
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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. The run should be chosen according to the scale that the
cross-sections will be plotted at.

Bun
M arne Time
W5 06151999 15:23:23
|_®5_20 064151999 15:2353
|_#5_5 06151999 15:24:09
M_x5_100 077241998 10:28:48
M _=5_200 03181998 16:05:42
M_x5_5E0 03161998 120218
Dezcription
kaDOT default run for Englizh crozs section sheets at
1'=10". Last Revized 04./26/00

Cancel |

Once the run is chosen, the dialog box shown below appears.
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18.3 Dialog

g[ﬁruss Section Sheetz - Routebl
Filez

5 Elements
Left Hand Offzet
Hariz Clear Zone
Wert Clear £one
Offzet Labels
Elevation Labelz
Station Labels
Sheet Stack Orientation [+ Sheet Dimensions

Sheet Height | 203.75100C
Sheet Width | 312.50000C
Sheet Space | 96.243000

=

-
=
wy
[l
T
-
1]
il
-

Sheet Width

=

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.

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.

18.3.1 XS DGN

XS DGN defines the file in which the cross-sections are located, the baseline chain, and the
station limits.

g[ﬁmss Section Sheets - Routebl

Filez

Sheet Dimensions = %5 DGM File | == _j5p0100.dgn Select
5 DGM

%25 E lements Tolerance | 0.100000

Left Hand Offzet Lower Range Limit

Hariz Clear £one

Wert Clear £one |lpper Bange Limit

Offset Labels - :

Elervation Labels Chain | ROUTES0

Station Labelz . . I—

Sheet Stack Onentation ] Begin Station ] 445+00.00F 1

End Station | 430+00.00 R 1
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18.3.2 Earthwork Quantities
Earthwork Quantities 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. If the Sheet

Quantities portion of the earthwork run was not changed, the user should not change anything
else in this dialog.

g[ﬁmss Section Sheets - Routebl

Filez

Hariz Clear Zone
Wert Clear Zone
Offzet Labelz
Elewation Labels
Station Labels

Sheet Stack Onentation
Sheet Stack Single/Double

| E arthwork, Gluantities
Sheet DGEM File

=al 1 Horiz Offset

¥ Earthwork Quant. Define

L1900

o
o
a

ELINY

Add Elevations =

Ascii File | earth,tat Filesl
o toedt vt P s
2 291.7%00 7EOOOOD OO Y Level [1 weight ——— |
31242500 760000 0.0 Y Calar [1 | Font [
4 1882500 70000 0.0 Y
5 2912500 5200000 0.0 Y TH [1.400000 7w [1.200000
- Column Data Jusztification
ltemid 0| Hariz. Offset [ 4000000 — Z © _Top |
Angle [0.000000  Wert, Dffset [0.100000 . : o _Let |
[" Plot Parameters Define Add | Delete | b odify |

7/12/04
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18.3.3 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.

g[ﬁmss Section Sheets - Routehi

Files

Offzet Labels

Hariz Clear Zone
Wert Clear Zone

Elevation Labels

Station Labels

Sheet Stack Orientation
Sheet Stack Single/D ouble
E arthwwiork, Cluantities

Sheet DGEM File

Add Elevations ]

Reference Data Point

bl Sheet DGM File I routehl =z _shtz_10.dgn

Hariz. Scale |1.EIEIEIEIEIEI
Wert. Scale |1.EIEIEIEIEIEI

Beqinning & Coord | (0.000000

Beginning ' Coord | 0. 000000

Files |

18.3.4 Add Elevations

Using the toggles Add Top Elevation and Add Bottom Elevation located in the Add
Elevations section, the user can plot the elevation above and/or below the cross section

elements.

g[ﬁmss Section Sheets - Routebl Ed

Filez

Hariz Clear £one

Wert Clear Zone

Offzet Labels

Elevation Labels

Station Labels

Sheet Stack Orientation
Sheet Stack Single/Double
E arthwork, Quantities

Sheet DGM File

Add Elevations

— [T &dd Top Elevation
[~ Add Bottom Elevation

18-4
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18.3.5 Files Menu

| Files | From the Files menu, the Run option will process all parameters that have been

set in the Cross Section Sheets dialog box. The Save Settings option will save

all information in the Cross Sections Sheets dialog box. The Export option will

— 1 allow the user to save the parameters in the Cross Section Sheets dialog box as
Export... an ASCII input file. The Exit option will exit the Cross Sections Sheets dialog
Exit box.

Save Settings

18.3.6 Process Cross Sections

Once the dialog box is complete, the user can select File >> Run and the following dialog box
will appear.

# Cross Section Sheets
" Log File

Apply |

The user can display the results to the screen only, or write them to a log file. Once the Apply
button is selected, the cross-sections will be plotted in sheet format.
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18.4 Example 18-1

1. Open the MicroStation file
t:\de-proj\cole\5p0100\data\rte50_xs_j5p0100.dgn.

2. Open the project t:\de-proj\cole\5p0100\project\j5p0100.prj.

£ Project Manager x|
Projects  Durectory  Admin

t:de-projscoleh5p01 004 projects

Filter: |".|:uri Type  Project I

Projects: Directories:

{p01 00, pry [.] |~
[projdbz]
[-a-] —
[c]
[

[=]

[4]

Job Mumber: 100

Dezcription:

Clazs Project

ok | Cancel |

3. Select the user ClsUser.

Project Users: j5p0100.prj

Uszers

Project Uzers:

AR Uszer Info
un
[|:|1E!|_| E:E!f] Full M ame:
Clazs Ugzer
0P Code:
U

Dezcription:

oK | Cancel |

7/12/04 Missouri Department of Transportation
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4. Enter Road.

& prosect: s5p01000) ST
SURVEY |

5. Select the Route50 working alignment.

6. Choose Cross Section Sheets from the Road Project dialog.

Crozz Section
Sheets

Copy the 1_XS_10 run to Route63 and open the Route50 run.

Select Run

M amne Tirne

I_=5_10 06/15/199315:23:23
I_=5_20 06/15/193315:23:53
=5 5 06/15/1933 15:24:09
b _<5_100 07/24/1935 10:28:46
bd_<5_200 08/13/19353 16:05:42

M_=5_50 08/16/133312:02:18
070742004 10:18:36

D'escription

Cancel |

7. Create a new MicroStation file in t:\de-proj\cole\5p0100\data\ using the seed file:

t:\standard\wsmod\design\seed-i\i_10 xs_100_sheets.dgn

Name the file rte50_xs_sheets.dgn.
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8. Be sure the following items are set in the XS DGN File sections of the dialog:

XS DGN File: rte50_xs_j2p0200.dgn
Baseline: ROUTES0
Etruss Section Sheets - RouteS50 il
Filez
Sheet Dimensians B #S DGM File | rteb0_xs_jSp0100.dgn Select |

#5 DIGM

#5 Elementz

Left Hand Offzet

Hariz Clear £one

Wert Clear £one

Offzet Labels

Elewvation Labels
Station Labels

Sheet Stack Orientation

Talerance I 0.100000

Lower Range Limit |

Ilpper Range Limit |

Chain |ROUTESD

Beqin Station | 446+00.00R 1

End Station |430+00.00F 1

9. Inthe Earthwork Quantities section, turn on the Earthwork Quant. Define option, and
choose the ASCII file of EARTH-LABELS.TXT.
Etruss Section Sheets - Route50 EI
Filez
Honiz Clear Zone E a
Wert Clear Zone 2
Dffzet Labels -
Elevation Labels m @'
Station Labels :.
Sheet Stack Orientation =
Sheet Stack Single/Double Col 1 Hariz Offset .‘1_;.:
Shest DGN. File || W Earthwork Quant. Define
Add Elevations - :
— Aseii File [ EARTH-LABLES TXT | Files |
N N
2 2912500 7.E00000 OO v Level [1 weight — |
31242500 760000 0.0 Y Calor [1 | Font [z
4 1882500 760000 0.0 Y
5 2917500 5200000 0.0 Y TH ]1.400000 © Tw' |1.200000
- Column Data Juztification
ltemid _0_| Horiz. Dffzet [20.000000 _ ) © Top |
Angle [0.000000  Wer, Dffs=t [0.100000 : : o _Left |
[ Plot Parameters Define Add | Delete I bl mcdify I
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10. Select the Sheet DGN File to be the file rte50_xs_sheets.dgn created in step 7.

Etruss Section Sheets - Route50 ﬂ

Files

Hariz Clear Zone = Sheet DGM File IrteEEl_:-cs_sheets.dgn | Files |
Wert Clear Zone

Offset Labels Haoriz. Scale I'I.EIEIEIEIEIEI

Elevation Labels ]

Clation Lahels Wert. Scale I 1.000000

Sheet Stack Orientation i

Sheet Stack Single/Dauble Reference Data Point

E arthwmark, Quantities Beginning # Coord | 0000000

Sl DI il Beginning Y Coord [ 0.000000

Add Elevations |

£ E arthwork ]

11. Save the settings for the dialog.

" Log File

Log File I | earth.log

_ ¥ Pause On Each Section
Set the Log File to Screen Only. ™ Interactive Emror Checking &pply |

Run the proposed cross-sections.

12. To add the title block information, open Design and Computation Manager and navigate to
the 3PC Tools. Double click on XS Num Number XS Sheets and fill out the dialog as shown
except enter the appropriate value in the End Sheet Number.

File Edit Settings Fawaortes Help Begin Shest Number I_I—
e id = End Sheet Mumber
= Drigtrict & v|
& bhgpk_stddic_managertmodot_english.ddb
£ Design Standards Courty IEEILE Select |
g Eraf:ing Standards Foute IEEI—
ayitemns
E, IPC Toals Jab Murber IJEF'E” a0
B Earthwark. Test File Labels Project Humber | k. I
W Ptz Label Right of "Way Points
. S
] . Itz EEM Cancel |
B =7 Stare ASCI =2 DAT File To COGO Scale [10
¥ Place Cross Section Scale Cel

Click OK and data point inside the border for the first sheet as indicated in the Prompt

dialog shown below:
Brrompt Y

Datapoint on the Firgt Sheet.

iCancel;
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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

To access the XS Report select Project Manager >> Reports & XS

Quantities.

19.4 XS Reports Dialog

f User]

to the desired field. Once you have completed the dialog box, the

information will be saved as an .hdr file. This allows for the creation of a
separate header for each type of report. The tolerance field determines

the maximum gap allowed between cross section elements.

g Report Header
File
I Date /D ay'ear

[T Master Headerl |
T Master Header2 |
T Master Header3 |
¥ Mumber Page

R adiug of Display Circle: I 4.000000

[T Adjust Output File E stension According to Feport

Tolerance | 0.100000

3}(5 Report

Clearing

From the XS Report dialog box select User >>

Clozure

Preferences; a Report Header dialog box will
appear with all options ghosted out. To activate

DT lnput

the individual fields simply toggle on the box next

OTH FProp 3D

HEC-2

HEC RaS

kA ualti-Line

Frafile Grade

Radial Staking

RT40

Seeding

Slope Stake

Staking Detail

WSFRO

#5 List

™ Hilite
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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 manual
or the online help.
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Chapter 19 XS Reports & Limits of Construction

19.6 Accessing Limits of Construction

To access the Limits of Construction # Limit of Construction
ial Proj Manager >>

dialog, go to Project Manage Job [T | CurSta  446+00.00F 1
Limits of Construction. After the run .
. . . Chain IHEILITEEEI Tolerance IEI.?EEIEIEI[
is chosen, the following dialog opens.

BegSta  446+00.00R 1 | 446+00.00 F 1

EndSta  430+00.00R 1 | 430+00.00 R 1

Flar Dign ||:|Ian_i5|:|l:l1l:ll:l.dgn Files |

— Existing Ground Line

Level IE? Calar IEII:I,4EI
W eight |3 Style |2-3

~ Propozed Finizh Grade

Level | 17-28 Color IEI-253
w'eight IEI-15 Style IEI-?

Parameters | Radius of Display I 5000000

Tie Down Option~ All Tie Dowrg |

Apply |

19.7 Processing Limits of Construction

The user can specify the .gpk job number, the
centerline, and the file containing the plan view

# Plot Parameters for Construction Limits

information. The Working Alignment should fill - Cut

the Existing Ground and the Proposed Finish Level [ 42 ‘weight 2
Grade sections. Coor [ 95 B Stle ----—- |
The Parameters button opens the dialog box ~Fill
T o e L T e e[ vt ——
dialog Color [ 51 M Swle —=——--- |

. L — Trangition

The Placle Cons’gructlon Llr_nlt to?gle arlllows the Level [ 22 wWeight 2
user to place various text strings along the Color [ 50 Ml Stle ——-—-- |

construction limits. Selecting the Parameters

button, and making the desired changes in the I N e e
dialog box shown below will set the symbology for ace Construction Limit _Dffset From CL |

these text strings. Parameters |

K. | Cancel |
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The Radius of Display field is the size of the
display circle when Geopak is scanning the cross-
sections. The last option in the main Limits of
Construction dialog is the Tie Down Option.
There are two Tie Down Options. If the All Tie
Down option is set, all tie downs within a section
are plotted. (l.e. wide medians, outer roadways,
ramps, etc. may have tie downs in between the
limits of the main roadway, and the outer roadway
or ramp.) If the Outer Tie Down option is
selected, then only the outmost tie downs are
plotted.

Once the Apply button is chosen, the limits of
construction and the optional text are drawn into
the plan view file.

19-6
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EF‘IDI Parameters for Labels
CutPrefis [ | Suffin |
Fill Prefis | S iz |
Lewvel |53 Weight 1]
Color I A _I Font |1
Th |?.5EIEII T |?.5EIEII Decimal il
RT Orientation ~ Relative I IEI.I:IEIEIEIEI[
LT Onentation  Relative I IEI.I]DEIDD[
RT Offzet | 10.00000 LT Offzet | 10.00000
—Justification BT Offset —————
, : : Left I
® ® + Left I
— Justification LT Offset
; : Left I
® ® + Lett I
k. | Cancel |
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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, 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

# 3D Modeling Tools [E3

Idzer
Job 1|:||Z
Chain [ROUTEE Select |

30 Alignment

Supereley Surfaces

30 Crozz Sectiohs

Interp Between =5

Pavement Marking

From a 3D-design file, access the 3D modeling tools by selecting
Project Manager >> 3D Models or by selecting the 3D Models
icon. The dialog box will appear requiring a job number and chain
name. This chapter will primarily focus on the 3D Cross Sections,
Interp Between XS and Pavement Markings tools. Descriptions of
the available 3D modeling tools follow:

3D Alignment - will draw elements into a 3D file, at correct
coordinates, using the specified alignment and profile.

Superelevation Surfaces - is used to draw Geopak generated 2D
shapes into B-spline surfaces, within a 3D model, following user
defined plotting parameters.

3D Cross Sections - will reference your 2D cross section file and create a 3D complex chain to
represent the 3D cross sections.

Interp Between XS - interpolates between the 3D cross sections to create B-spline surfaces.

Pavement Markings - will add pavement markings to a 3D model. The pavement-marking tool
will scan pavement markings in a 2D file and draw the markings in the 3D file based on user

defined parameters.

20.5 3D Modeling Process

1. Plot the 3D alignment, and attach the plan view as a reference file.

2. Geopak will open the 2D cross section file, scan the cross sections and create a complex line-
string based on the cross sections.

2. Geopak then returns to the 3D-design file to draw the 3D cross sections.

3. B-spline surfaces must be created using Interp Between XS.

20-2
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Chapter 20 3D Modeling

20.5.1 3D Alignment

A 3D alignment must be plotted. This 3D alignment is a representation of the combined chain
and profile. An offset from the chain can be specified as well as the horizontal and vertical
scales, and the symbology of the 2D alignment.

# 3D Alignments

Chain | [EIIEER
Frofie | [ROUTESOPR:

Offzet | 0.0000

Hl:nrizcnntaIScalel 10
Verticalﬁcalel 10

Plot Parameters
Lewvel |1 “Wieight 1]
Calar [0 _I Style

Apply |

20.5.2 3D Cross Sections
Generate 3D Cross Sections:

e Enter the 2D cross-section file containing design cross-sections; Geopak reads the file to
determine the beginning and ending station of the cross-sections. These stations are
automatically displayed in the dialog box; however, the user may key in a different range.

e Define the attribute information for Existing Ground Line and Proposed Finished Grade.

e Select Apply

Geopak opens the 2D cross-section file & 3D Cross Sections
and begins creating 3D complex line- Cument Sta 44E+00.00 F 1
strings from each cross-section. Each 2D %5 File [N, | File |

cross-section will highlight as the line

string is formed. This gives the user a Bemsln  aE 0l | 446+00.00F: 1
brief opportunity to check for errors. EndSta  430+00.00R 1 | 430+00.00F 1
When the process is complete, Geopak ~ Existing Ground Line

returns to the 3D file to draw the cross- Level [57 Color [30.40
sections. weight [3 Swle [23

. . . ~ Proposed Finizh Grade
A visual inspection of the 3D cross-

sections should be performed to verify Level | 17-28 Color [0-253

their integrity. The colors of the 3D-line Weight [0-15 Style [0-7

string should reflect the same colors as

shown in the 2D-design cross section. If Apply |
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Chapter 20 3D Modeling

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.

20.5.3 Interpolation Between XS
Two Methods exist for interpolating cross-sections:

Longitudinal - is used when a 2D-plan view is referenced to the 3D cross-section file. This is
the most common method.

Surfaces - should be selected when your plan view reference file is a 3D file.

Beginning Station and Ending Station - values will automatically be displayed when each of
their offsets are defined. Offset information must be entered in order and is controlled by
successive activation of the DP buttons. The user must define the Beginning Station offsets by
first issuing a DP for the left and right offset locations. The same process is repeated for the End
Station box.

Highlight Applied Breaklines - will highlight the breaklines used in interpolation when toggled
on.

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 the same color and
roadway lines should also be drawn using one color. 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.
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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.

g GEOPAEK. Drive Through Window

Job Mumber I'IEIEI
Chain [ROUTESD || Select |

Flar Yiews Offset | 0.00

Vertical Offzet | [z000

Station | 445+30.94
Step Increment |1EIEI.EIEI
Target Offzet ISDD.EIEI

Miews 1 _Locate Starting Point I
|0 180 | I 180
Apply |

The user must enter the Job Number and a Chain name. The drive through will follow this
chain or may be offset from the chain by entering a value in the Plan View Offset box.

Two options are available to define the distance the driver is from the roadway vertically:

e Constant Elevation will place the driver at a fixed elevation, as defined by the user,
throughout the drive through process.

e Vertical Offset places the driver at a specified distance above the model, meaning the
elevation of the view changes with the elevation of the model.

The Station value will automatically display the beginning station of the selected chain, but 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 will find 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.
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Press the Apply bar to activate the first camera view. 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
again.

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).

20.7 Pavement Markings

This tool places pavement markings in a 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.)

g Pavement Marking

Ref File | File |

Search Criteria

Lewvel | 1-63 Color IEI-253
Wieight |EI-'IE Style |EI-?

Stripe “idth I 0.00

Surface Elevation Offzet | 0.00

Yiew | LI

Apply |

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.
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