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CHAPTER 1

Introduction

GEOPAK

is a comprehensive software package that covers every project phase from
conceptualization to final quantities and construction stake-out.
MicroStation graphic environment providing true interactive design.

The software works within the
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 a significant
time savings in the overall effort of producing construction plans.

1.1 File Names
GEOPAK uses and/or creates files during the design process. Several of the more common files are
detailed in the table below.
job#iHi.gpk This binary file is created when the user starts a coordinate geometry
(COGO) session for the first time or created through Project Manager.
The file 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 "##H#" is the only variable in this filename. It represents a job number
(up to 3 alphanumeric characters) unique to a project and is defined by the
user upon creation.
fnameiHtit.ioc ASCII input file for loading data during a COGO session. "###" represents
Example: the job number and "oc" is the operator code (users initials). Filename
align999.ijd characters are limited to 5 characters plus the 3 job number character
designation as indicated with the example.
fnamei#tHt.ooc ASCII output file created by GEOPAK during a COGO session. Variables
Example: are the same as defined above. Filename characters are limited to 5
align999.0jd characters plus the 3 job number character designation as indicated with
the example.
fname.inp Any ASCII input file for running GEOPAK processes. Name is user
Example: desxs.inp defined with a .INP extension.
fname.dat A binary file that contains string and point information to be used for digital
terrain model construction.
fname.tin A binary file containing triangular surfaces also known as the digital terrain
model (DTM).
Project-name.prj Binary file resulting from the creation of a new project.
GEOPAK 2001MR Introduction 1-1
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1.2 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 select Applications >

GEOPAK Road. When each GEOPAK tool is selected, the corresponding dialog box(es) will appear.

@ooa @

e
| LEUOFAE HUOALY ¥
GEOPAK SITE

Annlicabions
apphcation =

L
F
3

¥

GEOPAK ROAD Toois
Projart Mananer

rroject Manager

Arbiva Chain Conkenl
ACHYE LAdin Lol
ECNDAN Clamamk Abezchocbnn
UL U AR CIGHEN Anfipulics

Design & Computation Manager
Plans Preparation

DTM Tools

3D Tools

Crozs Sections

Utilities

Launch Comp Book Forms

Help
Wweb Help

About GEOPAK

o

To close a dialog box, the following options are available:

Click the X in the upper right corner of the dialog box
Select the File > Exit option
Or click Cancel on the dialog box

Use one of the above options that appear in the dialog box.

Exiting the MicroStation file automatically closes all GEOPAK dialog boxes.

1.3 User Preferences

When a user begins Geopak for the first time or after Geopak has been reloaded, there are certain
User Preferences the user needs to set. The User Preferences dialog box can be accessed from
Applications > Geopak Road > User Preferences. The following dialog box appears.

1-2 VDOT Road I Training

GEOPAK 2001MR



GEOPAK”

g GEOPAK Uszer Preferences [ x|

Diztance Decimal | 931234
Angle Sec. Decimal |+ 979912

Station Decimal | 9+33(9].12
Station Format | 12+34

Warking Directaon I Select... |

Feature Preferences. .. |

Direction | Bearing ™
Coordinate | ME b

nit | English ™

-
-
-
-

COGO Preferences.. |

Superelevation Preferences. . | GEOPAE, 2000 "I

Plan & Profile Sheetz Cormpatibility GEOPAK, 2007+ l |

ok | Cancel |

™| Show this dialog at GEOP&EK startup.

Most of the settings in this dialog box can be defined when a project is created within Project
Manager (See Chapter 2).

The Working Directory identifies where the data files for a particular project can be found. If a user
does not want to work within a specific project, the field may be left blank, and Geopak uses the
directory wherein the open MicroStation file is located.

By clicking the Feature Preferences button, the following dialog box is invoked.

g Feature Preferences B

Yizuahzation & Mapping Parameters

SkD File : |win32app'\genpak'\bin'\.default.smu:t Select... |

Edit SHD... |
"] Apply Best Match Feature Flot Scale l 100, 00000

(] | Cancel |

This defines the default file utilized for representation of coordinate geometry and survey elements
when visualization is utilized during an active coordinate geometry session as well as the scale in
which these elements will be displayed.

By pressing the COGO Preferences button, the following dialog box is invoked.

GEOPAK 2001MR Introduction 1-3
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Job Open Mode | Gluery "’I
Job Directon I | Select...

Cogo Input File D, | Select...

Cogo Output File Dir. | Select... |

[ Redsfinition of Elements

™| Force redefinition off at Cogo Activation

ok | Cancel |

The Job Directory field specifies the location of the GPK file. Since multiple people can read and
write the GPK file simultaneously, it is possible to have this file on a server or in a shared folder. If

any of the above directory fields are blank, they will default to the Working Directory set in the
GEOPAK User preferences dialog box.

By pressing the Superelevation Preferences button, the following dialog box is invoked if your
preferences are set to GEOPAK 2000.

e ] Ruroff Length I Tangent Funout I adiust] []v]

eMethod | AASHTO Methad5 ¥

Tahle Mame: |MSHTD_V_B.CSV Filgs... | Edit... |

Speed Interpolation: | Linear Vl

& Rounding Increment: | 0.100000

This dialog box allows either a standard superelevation preference file to be opened for the active
GEOPAK session or user defined settings to be supplied for the current session.

The Plan & Profile Sheet Compatibility option menu can be set to Classic, GEOPAK 2001+ or
GEOPAK 2001+ with Raster Manager. Classic enables the original GEOPAK Plan & Profile clip
sheet tool, whereas the 2001+ option utilizes a new tool for Plan and Profile sheet generation.

1-4 VDOT Road I Training GEOPAK 2001MR



GEOPAK”

LAB 1: User Preferences

Review of Steps to Define Design Preferences
Step 1. Execute C:\data\geo\vdot\road1\LAB1.EXE.
Note: Make sure you accept the path and unzip the files to C:\.
Step 2. Open the MicroStation file C:\data\geo\vdot\road1\d17682des.dgn

Step 3. Access the GEOPAK User Preferences dialog box from the Applications pulldown.
Applications > GEOPAK Road > User Preferences.

The User Preferences dialog box appears as shown.

g GEOPAK Uszer Preferences [ x |

Distance Decimall | 99.1234
Angle Sec. Decimal | 979'9.12

Station Decimal = 9+33(9).12
Station Format | 12+34

Working Directon | Select... I

Feature Preferences. .. |

Direction | Bearing ™
Coordinate | ME il
nit | English ™

w
w
-
-

COGO Preferences.. |

Superelevation Preferences. . | Clazzic "'|

Plan & Profile Sheetz Cormpatibility Clazzic v|

ok | Cancel |

[T Show this dislog at GEOJP&AE startup.

Step 4. Click the Feature Preferences button and set the Plot Scale to 100 as shown and toggle
on Apply Best Match Feature.

g Feature Preferences [ x|

Yizualization & Mapping Parameters
SMD File : [1%standards\GEOPAK wdot-esmd | Select... |

Edit SMD... |

¥ i&pply Best Match Feature: Plot Scale | 100.0000

(] | Cancel |

Click OK.
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Step 5. Make sure that the Superelevation Preferences option is set to GEOPAK 2000.

Also, set the Plan & Profile Sheet Compatibility option to GEOPAK2001+.

g GEOPAK User Preferences [ x|

Distance Decimal | 991234 b Direction | Bearing ™™
Angle Sec. Decimal |+ 979'9.12 ¥ | Coordinate | ME bl
Station Decimal | 9+39(9].12 bl Urit | _English

-

Station Format | 12+34

Wiorking Directary | Select... |

Eeature Preferences. . I

COGO Preferences... I

Superelevation Preferences. .. I GEOPAE, 2000 "’l

Plan & Profile Sheets Cormpatibility GEOPAK 2001+ - |

ak | Cancel |

"] Show thiz dialog at GEOP&K startup.

Step 6. On the GEOPAK User Preferences dialog box, click OK.

Step 7. Exit Microstation.
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CHAPTER 2

Project Manager

2.1 Introduction

Objectives

Learn how to set up a project using Project Manager.
Learn how to utilize Project Manager as a workflow guide.

Learn how to access GEOPAK dialog boxes from the Project Manager.

Menu Bar Application

Applications > GEOPAK Road > Project Manager

Road Tool Frame

Project Manager (x|

995 IS

Project Manager is a GEOPAK tool that associates a project with its respective coordinate geometry
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.

2.2 Accessing Project Manager
To access Project Manager, select Applications > I

GEOPAK Road > Project Manager or click the Project FProjects Directory Admin

Manager icon. The adjacent dialog box appears.

The current directory is displayed at the top of the dialog
box. This may be modified by traversing to a different -
directory in the Directories list box. Project files (.prj) are
displayed in the projects list box.

Filter: [ .

Projects:

C:\databgeowdothoadlh,

Type  Project I

Diirectaries:

[
[standards]
[-a:-]

[e]

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 box are the
OK and Cancel buttons. To exit Project Manager, click
the Cancel button. To continue in the Project Manager
process, click the OK button.

(-]

Job Mumber:

Dezcription:

Cancel | -

2.3 Project Manager Menu Bar

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

GEOPAK 2001MR
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2.3.1 Project Tools

There are four options under the Projects pull down, New, Edit, Delete and Exit as shown below.

[ = 5
gleect Manager [ x|
‘m Directory  Admin

: C:\data‘\geo\vdnt\roadﬁ
%dllt"t' l_|-3.r|_ Type | Project I
Delete...
Directories:
E it [.]
[standards]
[-a]
[c]
[-d-]
Job Humber:
Drescription;
OF. Cancel |

The New menu option is used to create a new project. The .prj file is stored in the directory shown in
the Directory path at the top of the Project Manager dialog box. When the New menu option is
selected, the following Create New Project dialog box appears.

g Create Mew Project m

Project Mame: ||| |

Wiarking Direchon | Select... |
Job Number; I Select
—I Freferences |

Project Diescription:

ok Cancel |

The Project Name can be any number of alphanumeric characters. The Working Directory
specifies the location of the project data files and may be manually entered. In lieu of typing, the
Select button may be clicked and the appropriate directory selected.

The Working Directory can be left blank if it is desired to have all of the MicroStation and GEOPAK
files in a single directory.

The next field is for keying in the COGO Job Number or the Select button may be clicked and the
appropriate COGO job number selected.

2-2 VDOT Road | Training GEOPAK 2001MR
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Next, the Preferences button should be clicked, invoking the Project Preferences dialog box.

gEEI]PAK User Preferences m

‘Distance Decimal | 99.1234 b Direction Bearng

Angle Sec. Decimal |~ 97°9'9.12 ¥ | Coordinate  ME hd

Station Decimal | 9+939(9).12 hd Unit _English
Station Format =~ 12+34 hd

Warking Directarny | Select. . |

Feature Preferences. .. |

LOGO Preferences... |

Superelevation Preferences. . | GEOPAK 2000 Tl

Plan & Profile Sheets Compatibility GEOPAK 2001+ Vl

ok Cancel |

[T Show this dislog at GEOPAE. startup,

The user may click on COGO Preferences, then set the particular parameters for each project as well
as the directories for the COGO job number, COGO input files and COGO output files. By setting
these parameters for each project, the user can open a design file in one directory and then open
another design file in a different directory and still access the correct .gpk file and also save Cogo
input and output files to the proper directory. The user simply chooses the project and all parameters
are automatically set. After all the information is entered, the OK button is clicked or if the user
wishes to abort, the Cancel button may be clicked.

' NOTE: If these fields are left blank, the project working directory is used.

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 or added later by accessing it from the Edit menu.

Project Mame: 17682, pij

Wiorking Directony II | Select. . I
Job Nurmber: I'ID'I Select
»—l Freferences !

Praject Dezcription:

GEOPAK, Course Project

ok Cancel |

The Edit option on the pull down menu is used to change any settings associated with the currently
selected project.

The Delete option on the pull down menu is used to delete any project that has been stored. The user
highlights the project in the Projects list box and selects Delete.
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The Exit option on the pull down menu closes the Project Manager and writes the settings to a
resource file.

2.3.2 Directory Tools

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

g Project Manager

Puoicts [P dnin

Create Mew Directory...

Fi LCurrent W orking Directon

The Create New Directory option creates a new directory on your computer within the current
directory. If the Current Working Directory option is chosen, the directory path in Project Manager is
changed to that directory.

2.3.3 Administration Tools

The Administration menu option is used to set a password on a project, if desired.

g Project Manager

Projects  Directary Em

ohdatah

2.4 Project Users Dialog Box

Once a project is highlighted and OK is selected, the Project Users dialog box appears.

Project Users: 17682 prj

Users
Project Uzers: ¥ i
r User Info
DaT
i ] Full Marme:
OF Code:
Drescription;

OF. LCancel |

This dialog box has three sections: Project Users, User Info and Description. The Project Users
list displays a list of users that have been created to work with any project that resides in the current
projects home directory. The names shown in Project Users will be the user id’s of the people
working on that project as specified in the Start Job dialog box. Within the User Info group box, the
Full Name field further identifies the user, and displays the full name of 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. The
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Operator Code, along with the Job Number will be utilized whenever a COGO input or output file is
created by the software. The Operator Code is typically the user’s initials. The Description field
displays the description of the currently selected user.

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

Pmiect Users: 17682.pij

[ Hew. [
Edit... - Uzer Info
Lelete... Full Wame:
Pazsward
Exit 0P Code:
Description:

Ok LCancel I

New The New pull down menu option creates new users. This option will create
users only for the selected project.

Edit Enables the user to change any of the parameters of the currently selected user.
(Note: The User cannot be changed.) This changes the user information for
the current project only.

Delete Deletes the highlighted user.

Password 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.

Exit Closes the User Dialog box and returns back to the Project Manager dialog box.

2.5 Road Project Dialog Box

After a minimum of one user has been defined, click the OK button in the lower left corner of the
Project Users dialog box or double click on a Project User opens the Applications dialog box as

depicted.

SURVEY |

GEOPAK 2001MR
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When the Road option is clicked, the following dialog box appears.

| 22 Road Project: 17682.prj ]
Fil= Bemember Options
Wotkine Difeoto User ¥DOT  Job# 101 |
¥ wiorking Alignment Influence Rung = I - |
t

whorking Alignment  Untitled il Al e

Existing | |

Giraund Draw Patt || Existing Ground Exizting Ground Wertical

TR RalEm Crozz Sections Profilz Alighment

Coordinate |

Geometry | |

Calculate Superelevation Propozed D
Superelevation | Shapes | CrozszSections || Models

Harizantal

Alignment |

Flan Wiew J L Earthwark Ern;iSetchon

Design | eets
Flan iew Tabular
Guantities Summariez | |
Flan & Prafile Liriitz af Reparts & xS
Sheets Construction [Quantities

The top of the dialog box 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 will condense the dialog box as depicted
in the graphic below.

[@roadProiect 176821 ©
|| File  Remember  Options

Wiorking Directory User ¥DOT  Job#: 101 _J

¥ wiorking Alignment Influence Rung - -
Define I Fort Viewer |

Whorking Alignment  Untitled

2.5.1 Road Project Dialog Menu Bar

There are two pull down menu bar options: File and Remember. When the File option is
selected, Close and Exit are supported. 3 E-

If the Close option is selected, the user is returned to the Applications dialog box. If Exit

Exit
is selected the user is exited from the Project Manager.

When the Remember option is selected, the user can instruct the software Huad Project: 17682, pij

to remember the Project, User, or Road in subsequent sessions. For | i [Eue Opiions

example, if all three toggles are activated, and the Project Manager is Yy, o chdatatag
completely closed (all dialog boxes), the invocation of the Project Manager | & v  UYss' |t influence F
immediately invokes the Road Project dialog box (flow chart) and utilizes o Boad | bied

the project name, user name, etc., which were active when the Remember
toggles were selected.
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If only the Project and User toggles are activated, the user is returned to the Project dialog box in
later sessions. If only the Project toggle is activated, the user is returned to the Project Users dialog
box in subsequent sessions. This option is particularly useful when numerous users are working on
one project.

When the Auto Sink option is enabled, the Road Project flow chart sinks |
behind all open views when any tool is selected from the flow chart. Eile Remember [Tgae

Once the tool is closed, the Road Project flow chart will be brought to the ‘Working Di,ecm
top of the view window. -

2.5.2 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. With each working alignment, the designer can define associated data,
i.e., name of cross section and plan view files, element symbology, etc. The designer can easily
change from one working alignment to another by highlighting the desired alignment listed in the
Select dialog box. Once the working alignment is selected, all previously stored data is utilized in
subsequent processing. Three tools relating to working alignments are located at the top of the Road
Project dialog box:

? Select Button
? Define button
? Working Alignment Influence Runs (toggle on left side of dialog box)

| & Road Project: 17682.prj [x]

| File Fiemember Options

Wotkine Dilenton User ¥DOT  Job#: 101 |

V! working &lignment Influence Funs
whorking Alignment  Untitled

Drefire I Port Wiewer |

The Port Viewer (covered in detail in Chapter 13) 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. The Port Viewer tool is only available while working within the Project Manager
application. The applicable views for design display include:

e Plan view layout
e Profile
e Cross sections
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2.5.2.1 Select Option

When the Select button is clicked, the Select Working Alignment dialog box appears as depicted to
If no working alignments have been defined, UNTITLED appears in the Run List box.
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 box when each Name is highlighted. To
select a previously defined working alignment, highlight the run from the list, then click the OK button
Double clicking on the Name also selects a previous working
alignment for subsequent processing. Clicking the Cancel button will close the Select Run dialog box
without any File selection. Several Run options are supported as depicted in the exploded view below.

the right.

at the bottom of the dialog box.

I Select Working Alignment

Bun

M ame Tirne

Untitled

Dezcription
Untitled

Cancel |

| 5 elect Working Alignment I

T Mew... !

Time

H Froject

EI:I Pl

Modify... RE

Delete Run
Description

Untitled

Cancel |

These are detailed in the table below.

New

Copy

Modify

Delete

Create a new working alignment

Copy a run from an existing Project, a User in the same project or Run

created by the current user.

Change the name of the existing working alignment.

Delete an existing working alignment.
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2.5.2.2 Define Option

Once a Run has been selected, clicking the Define button invokes the dialog box depicted below.

Wulking Alignment Definition: Untitled

Diesign File: | File: !

Pattem .o I-— Selact |
Shapes (Grsin ZEE
Prrofile iew Begin Station:
Location
Crogs Section View End Station;

Exigting Ground
Propozed Finizh Grade
DTH

ﬂj Canizel I

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 box to the right after Profile View was selected.

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

For example, as soon as a chain has been stored in COGO, the user can enter that information in the

Plan View fields on the right side of the dialog box. For a more complete explanation of each option
shown, please see the GEOPAK Manual or On-Line Help.

2.6 Project Manager Process
e N -

File Remember Options
oty Dilectoly User ¥DOT  Job#: 1001 ]
¥ wiorking Alignment Influence Rung - -
. ) . Define I Poart iewwer |

Whorking Alignment  Untitled

Ewisting | |

Giround < Diaw Pattemn | — Ewigting Ground Enisting Ground Wertical

Crozz Sections Frofile Alignment

Coordinate |

Geametry | |

Calculate Superelevation Propoged in]
Superelevation | Shapes | Crogz Sections | Models

Horizontal

Alignment |

Plan Yiew J L Earthwork ErngiSetchon

Dezign | | B eets
Plah Wiew Tabular
Quantities Summaries | |
Flan & Profile Limnits of Reports & =5
Sheets Construction (uantities
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The primary Project Manager dialog box is depicted above. The advantage of utilizing the Project
Manager rather than selecting functions directly from the Road menu is that pertinent information
stored within the Project Manager is automatically displayed within the invoked dialog box. 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 box is utilized. However, if the user chooses to change the fields, they
have that option.

Many of the Project Manager processes function identically to their corresponding dialog boxes
invocation from the Road menu. However, some of the procedures invoke the Select Run dialog box

prior to invoking the actual dialog box. The Select Run dialog box enables the user to set up different
options to use in alternative design choices or different typicals.

2.7 Online Help

More information can be found under Applications > GEOPAK Road > Help > Project Manager.
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LAB 2:

Project Manager

Introduction

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Execute C:\data\geo\VDOT\road1\LAB2.EXE.
Open the MicroStation file C:\data\geo\VDOT\road1\d17682dtm.dgn

Invoke the Road Tools tool frame from the MicroStation menu bar by selecting
Applications > GEOPAK Road > GEOPAK Road Tools.

Road x|

84 <.

Access Project Manager using the Project Manager icon from the Road Tools tool frame.

B

From the right side of the Project Manager dialog box, in the Directories list box, ensure
that the project directory is set to:

C:\data\geo\VDOT\road1l

' You can navigate quickly to your current working directory by
using the pulldown Directory > Current Working Directory.

Select the Projects > New pulldown and create a new project as defined in the table
below:

Project name: 17682

Working Directory:

Job Number: 101

Project Description: GEOPAK Road 1 Course Project

GEOPAK 2001MR
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After filling out the dialog box as shown below, click Preferences.

e S |

Project Mame: [ 17682

working Directory | Select. . |
Job Number: |1D1 Select |
Freferences !

Project Description:

GEOPAK Road 1 Course Project

ok Cancel |

Step 6. Set the project preferences as shown in the dialog box below. Click OK when complete.

gEEDPAK User Preferences [ x|

‘Distance Decimak | 99.12 ¥ | Diection  Bearng ™ |

Angle Sec. Decimal |~ 9°9'9.12 ¥ | Coordinate = ME *,

Station Decimal | 9+33[(3).12 bl Uit English
Station Format | 12434 x

Working Direchaory I Select... |

Feature Preferences. . |

LCOGO Preferences. .. |

Superelevation Preferences... I GEQP&K, 2000 VI

Plan & Profile Sheets Compatibiliy GEOPAK, 2000+ 'I

OF. Cancel |

[T Show thiz dialog at GEOPAK startup.

Step 7. After exiting the Preferences dialog box, you will return to the Create New Project dialog
box. If everything here is satisfactory, click the OK button. An Alert message is displayed
stating that Job 101 was not found in the Working Directory in which you defined.

e ]
o C:hdatahgeo'wdothroad 4job101.gpk naot
found.

Create Job 107 in directary

<]

Yes Mo

Click Yes to automatically create this job file.
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Step 8.

Step 9.

GEOPAK®

The main Project Manager dialog box is now displayed and the project has been created
and ready to be accessed. To access the project, select the project by single clicking on

name of the project in the dialog box. The project is highlighted as shown in the dialog
box with all pertinent information displayed.

Projects  Directary  Admin

e N |

C:\databgeowdothoadlh,

Filter: |".pri Type | Project I
Projects; Diirectories;
17682.prj [.]

[standards]
[a]
[c]
[-d-]

Job Number, 101

Description:

GEOFAK. Road 1 Courze Project

Ok Cancel |

Click OK to invoke the Project Users dialog box as shown in Step 8.

Create a new user by selecting Users > New from the Project User pull down menu bar.
Complete the New User dialog box with the name and operator code as shown.

Project Users: 17682 _prj I

Edit...
Delete...

Pagzzword

Enit

—

-User Info ————————
Full M ame:
Wirginia DOT

OF Code:
wd

Dezcription:

Cancel i

Mewveer |

MHame: IVDDT

Full Marme: |Virginia DOT

0P Code:

Dezcription;

Eancell

GEOPAK 2001MR
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Step 10.  After populating the dialog box click OK. When prompted to define a password for this
user, click No.

et |

Do you wish to define a pazsword for thiz
Q uger?

Step 11. At this point double click the user and the following dialog box opens. You now have the
option of accessing the Road or Survey workflow. Click Road.

| 2 Project: 17682.pri [x]

SURVEY |

Step 12.  You will now see the main Workflow dialog box.

| £ Road Project: 17682 pri ]|

File Remember Options
‘wiorking Directory User ¥DOT  Jobd: 101 |
¥ wiorking Alignment Influence Rung - -
. ) . Define I Poart iewwer |
Whorking Alignment  Untitled
Enisting | |
Giround : ) Diaw Pattemn | — Existing Ground Eizting Ground Yertical
Crozz Sections Frofile Alignment
Coordinate |
Geametry | |
Calculate Superelevation Propoged in]
Superelevation | Shapes | Crogz Sections | Models
Horizontal
Alignment |
Plan Yiew J L Earthwork ErngiSetchon
Dezign | | eets
Plah Wiew Tabular
Quantities Summaries | |
Flan & Prafile Limits of Reports & x5
Sheets Construction (uantities

Step 13.  Lastly, use the Remember option to have Project Manager remember our Project, User
and Road and enable the Autosink option.

Step 14.  Exit Microstation.

To create a project, contact the AES Help Desk.

§=ul
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CHAPTER 3

Digital Terrain Model

3.1 Introduction

Objectives

Learn how to display and analyze DTMs for use in roadway design.

Project Manager

Existing Ground

Tools

D. =l

2

Menu Bar Application

GEOPAK Road > DTM Tools

A Digital Terrain Model (DTM) represents the topography of a project in the form of a triangulated
network. The DTM can be drawn in a 2D or 3D file, and then 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 ground points and vertices along longitudinal
features to create planar surfaces. The result of triangulation is the creation of triangles connecting
these points. These triangles are included in the GEOPAK TIN file from which existing ground profiles
and existing ground cross sections can be generated.

3.2 Accessing

Clicking the Existing Ground button from the Road Project: Roadl.prj dialog box [DTH E]
within Project Manager invokes the tool frame shown to the right. All of the DTM Tu s
tools can be accessed from the tool frame or from the DTM menu that can be =
. s T
accessed from the top/left icon on the tool frame. ]
Yl
F2{ GEOPAK - DTM 2000 ] AR
Settingz  Ewxtract Build Edit Crape Load HReportz Analezis Utilides ?—’6’" E":E’
G| rham
L
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3.3 Load DTM Features

Tool

Menu Bar Load > DTM Feature

Load is the process by which we can visualize the DTM data, TIN model, lattice model, and contours.
By selecting the Load DTM Feature icon, the following dialog box appears.

£ GEOPAK Load DTHM Features [x]
File

- Display Preferences

Load | Extent "I ¥| Dizplay Only [~ Graphic Group

Feature Lewel Caolar WWeight Style Dizplay

Spots 1 i 1 i OFF w1
Break Lines 1 1 0 0 OFF ot
Extd. Contours 1 2 1} I} OFF

" oids 1 3 a 0 OFF

lslands 1 4 1} I} OFF

Holes 1 5 a a OFF

The user can choose to load the DTM data (.dat), the TIN file (TIN), or the Lattice file (.lat). Each of
these files can be loaded for the model extents, within a fence, or selected view.

Activating the Display Only toggle enables the user to view the elements without writing them to the
MicroStation file (temporary display). Conversely, deactivating the toggle writes the DTM features to
the MicroStation design file at the defined symbology. These elements can be placed as a graphic
group when Display Only is deactivated.

Feature Lewvel Color - Wweight Style Diizplay

Tirn Hull 2 4 2 a M ot

Contours - - - - am

b ajor Lines 9 ] 2 3 oM EI

b ajor Label 17 5 4 0 oM %

tinor Lines 10 7 2 i} oM =
1] |[[—(H — 1™

Activates the display of all Features.

Turns off the Display of all Features.

< 22

Turns on only the selected Feature. This can also be accomplished by activating the toggle
(below the list box) or double-clicking on an item that is turned off within the list box.
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j’J Will turn off only the selected item. This can also be accomplished by activating the toggle
(below the list box) or double-clicking on an item that is turned on within the list box.

3.4 Analysis Tools

Tools Analyszis =l

A PEPZT UL

Analysis > Height

Analysis > Profile

Analysis > Volumes

Analysis > Elevation Differences
Analysis > Slope Area

Analysis > Themes

Analysis > Drainage Tools
Analysis > Visibility

Analysis > Trace Slope Path

Menu Bar

The Analysis tools allow the user to visually analyze the digital terrain model utilizing numerous tools
as a profile analysis, thematic analysis, drainage flow patterns, and visual portions on the model from
any given location.

Height To determine the height and other associated data dynamically based on user-defined
data points within the model.

Profile View a profile based on a user defined MicroStation element.

Volumes To compute 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 while applying a
shrinkage/swell factors.

Elevation Will display the elevation difference, or the amount of cut and fill between two TIN
Differences models, or a TIN model and a plane of constant elevation.
Slope Area The Slope Area tool displays the horizontal area and actual slope area (area following

the terrain of the Model).

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

Drainage Displays and analyzes drainage patterns within a TIN model. Tools include delineating
watersheds, drawing flow arrows, determining upstream and downstream traces, finding
high and low points, and ridge and sump lines.

Visibility Based on a user-defined point of origin, GEOPAK visually displays which triangles can
and cannot be seen, or what is visible between two points.

Trace Slope Path  Traces a path along a TIN file using a user specified slope and method.
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Lab 3: Digital Terrain Modeling

3.1 Accessing DTM Tool via Project Manager
Step 1. Execute C:\data\geo\VDOT\road1\LAB3.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\road1\d17682dtm.dgn.

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Step 3. Select the Existing Ground tool from the Project Manager Road dialog box.

Step 4. Create a new run groundl.
e [
P I ——

! Dezcription | Existing Ground fram Surveps
Copy... »

Modify...
Delete

08/19/2002 14:13.48

Cancel |

Step 5. After creating the run, select the run by highlighting the name of the run in the dialog list
box and click OK.

Bun
MName Time
Untitled 08/19/2002 1413
groundl 08/19/2002 14:20

Description

Enisting Ground from Surveps

Cancel |
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This invokes the DTM Tool Frame.

3.4 Load DTM Features

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Select the Load DTM
Features icon from the tool
frame to invoke the
following dialog box.

Change the Load File
option to TIN.

Select the TIN file
‘SURVEY.TIN' by clicking
the Files button.

Enable the toggles for
Graphic Group but leave
the Display Only disabled.

1 i

75 GEOPAK Load DTM Features [ x]

File

Load File | Data '“

- Dizplay Preferences

Load | Estent "I

Files |

[ Display Only [~ Graphic Group

Feature Lewvel Color Weight Style Drizplay
Spots 1 0 1] 1] OFF
Break Lines 1 1 I 1] OFF
Extd.Contours 1 2 a a OFF
W' icds 1 3 1] 1] OFF
Islands 1 4 a a OFF
Holes 1 5 I I OFF

!

Select the Triangles Feature by highlighting in the list box. Notice that initially the display

is set to OFF. You can control the display of an item three ways:
Use the “lightbulb” icons to the right of the dialog box

Double-click on an item

Use the “display” toggle in the lower right corner of the dialog box

Set the Triangles display to ON. At this point your dialog box should resemble the

following:

GEOPAK 2001MR
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75 GEOPAK Load DTM Features [ x]

File

Load File | TIN VilC:\dala\gen'\vdot'\rnad1'\survey.t Filesl Load I

- Display Preferences

Load | Estent 'I [ Display Orly W Graphic Group

Feature Lewvel Color “weight Style Drizplay
E %!
Tin Hull 1 1 ] a OFF <)

Contours - - - OFF
2 . ¥
i e

O I —1®

Step 6. Set the display symbology for the Triangles as indicated below:

Feature Lewvel Color  weight Shle Drizplay
o1
Tir Hull 30 0 ] I OM 7
Contours - ]
MajorLines 4 2 2 0 N ¥
b ajor Label 4 2 2 I ]| v
tinor Lines A 12 ] a ul gl
1] |[—d[—— 1™

Step 7. Select the Tin Hull (the boundary of the surface model) feature. Activate the Display of
the feature and set the symbology as follows; Level = 30, Color = 0, Weight = 0, Style = 0.

Step 8. Click Load and review the results. When complete, toggle OFF the triangles and tin hull.
Step 9. Select the Contours feature. Activate the Display Feature.
Verify that On is set in the Display field.
Step 10.  Complete the bottom of the dialog box as indicated below. To complete the Minimum and
Maximum Z, Click the Read button, which will review the active TIN file and determine

these values.

Enable the Display Only toggle since we only want to “preview” our contours but not
actually write them to the design file.
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Z5 GEOPAK Load DTM Features [ x]

File

Load File | TIN "“E:'\data'\geowdot'\rnad1'\survey.t Filesl Load I

- Display Preferences

Load | Extent VI Wi Display Only W Graphic Group

Feature Lewel Color  “weight Stle Drizplay

Tin Hull 1 1 0 0 OFF |~ %t
t ajor Lines 1 3 ] ] oW
MajorLabel 1 4 0 0 ON ¥
Minar Lines 1 5 0 0 ]3] v
timor Label 1 B 0 1] OM -

tinor Interval I'I.IJDD b ajar Interval IE.DD
Smooth | Three Point VIHegistration ID.EIEIEI Minimum Area ID.EIEIEI

Range "I Finirmum £ 11988.418 b amimunn 2 !2135.845 Read I

Step 11.  Activate the Display of the Contour Lines and Labels and set the symbology as indicated

below:
Level | Color | Weight | Style | Font | TH/TW Distance
Major Lines 10 4 3 0
Major Labels 10 5 3 0 0 TH=3, TW=3 200
Minor Lines 9 1 1 0

The contour symbology standards should be the same as Survey’s and are documented
in CAICE_2000.doc.

§=ul

Step 12.  Click the Load button to initiate the process.

Step 13.  Close the Load DTM Features dialog box and Save Settings.

3.5 Analysis Tools

We will review several analysis tools in the following exercises. These include the height, themes and
profiles tools.

3.5.1 Height Tool

S Analysis x|

- A, GEO LU H A

Step 1. Select the Height icon from the tool frame to invoke the following dialog box.
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Step 2.

Step 3.

Step 4.

Step 5.

I |

TIN File || survey.tin | | Files |

~ Options
[ Show Contour _!
[ Show Triangle _J

™| Shiw Flowe &rmow

r Cursor Point Values
b
it
by
Slope :

DF | Diram | Drpnamic |

Activate the Show Contour and Show Flow Arrow
toggles. The color may be altered to your choice of
colors from the active color table on the Height dialog
box. The weight of the contour line and arrow are
controlled by the active Microstation settings.

Click the Dynamic button and scan the surface
model with the cursor to display the values for xyz
and the slope on the model at the cursor point.

The DP option can be utlized to review this
information at a specific location and the Draw option
will label the elevation at the selected data point.

Close the Height dialog box.

3.5.2 Themes Tool

Step 1.

Analysis

oo |

TIM File | survey tin Files |

~ Options

¥ Show Contour __I
[ Show Triangle _i
[ |

¥ Show Flow Arow

r Curzor Point ¥alues

X - 27185259512
Y 0 338917.8274
Z - 2044 0011
Slope - 10.3022%

Diraw Diwnamic

Xl

A PEPZT UL

Select the Themes icon from the Analysis tool box to invoke the dialog box depicted

below.
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Step 2. Ensure that all graphic elements are Fit in |
View 1.
o4
Step 3. We will determine the Elevation Range first :
for the TIN File ‘'SURVEY.TIN'. (This is the . _ :
first icon on the dialog box). TN Ele. | seiveyit _Fils |
. . Mumber of Grid Points [100
Step 4. Activate the Display Only toggle and the _Di:;ayum RRER A
Fill toggle. ¥ Display Only Level EI
™| Loadwithin Fence |
[T Set Graphic Group 'I
e Fil
- Options
[” Planarize at Elesvation
[T Palygonize Riesults
Set Range
Step 5. Next, click the Set Range button to access the following dialog box.

File

gElevatiun Range [ x|

- Auto Hange Options

Range Increment I 0.000

tinirum Elewvation |D.DDD 1988.418 I
I aimum Elevwation |EI.DDD 2135.845 I

Set Range I Create Legendl
Low High Color Active
&
X
[00a0 [o000 o

As shown on the right of the Minimum and Maximum Elevation Fields, the values for the
active TIN elevations are listed. By clicking these buttons individually, the elevation fields

will automatically be populated.
Step 6. Set the Range option to Auto Range Increment.

Step 7. Set the Auto Range Options as shown below:

r~ Auto Range Options

Range Increment | 5000

Minimum Elevation |1985.DDD 1333 418 I

b amimunn Elewation I 2140000

Set Range | Create Legend I

GEOPAK 2001MR
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Step 8. Click the Set Range button to populate the list box on the bottom portion of the dialog
box.

Selection of any list of elevations will populate the fields at the bottom.

Low High Color Active
15985.000 1990.000 0 YES |24 &
1530000 1995.000 1 YES |
15995000 2000.000 2 YES

2000000 2008.000 3 YES bt
2005.000 2010.000 4 YES [+

Utilizing the buttons on the right side of the list box will permit additional ranges to be
included in the list, modifications to be made to elevation ranges (or the color display of
this range), or deleting a particular elevation range.

Step 9. Close the Elevation Range dialog box (select the X in the upper right hand corner of the
dialog box).

Step 10.  Click the Process button to initiate the display of the Elevation Ranges for the surface
model.

Step 11.  Close the Themes dialog box and Save Settings.

3.5.3 Profile Tool

J[M Analysis x|

AMPEPZT UL

Step 1. Select the Profile icon from the Analysis tool box to invoke the following dialog box.
| 2 GEOPAK Site Profile
File
Selectinnl Profile | Preferences |
Type  Featurs Level Color ‘wWeight Style Estract
al
X
TINFile  [surveptin Files | Lv1 [ [~
Create Legend |
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Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Use the Selection tab to identify your surface model (TIN File) which you will generate a

profile from, and the symbology for your profile.

Select the Tin File “SURVEY.TIN” by using the Files button.

Double-click on the TN = |

symbology box (field

to the right of the
Files push button) to :
set the symbology eatune Level Color ‘Weight Stle  Estract

representing the

! F'rofile] Freferences |

Iz

ground surface [ Lt

Item|

profile. You may
choose any
symbology you wish.
Once the symbology
has been set, click
OK.

i . IN Fil i Fil ey i Fo—————
Click the Add icon e | survey tin les | Lv [ I

(top icon next to the ﬂ'
list box) to add the
feature to the

collection box.

Select the Profile Tab.

Click the Place Element button to cut your actual profile at any desired area by just
placing two data points (i.e. a line) or a series of data points (i.e. a line-string) across your

surface model at any location.

-
75 GEOPAK Site Profile I

File:

Selection I Pmﬁlel Preferences ]

Sedect Element I ‘Flace Element! Place Profile I Curve Stroking [0.000

r Extracted Profile View

You can use the Preferences tab to set up a grid for your profile if desired.

Close the Profile dialog box and remove the DTM Tools tool frame.
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3.6 Working Alignment

Before leaving this exercise, let's go ahead and begin to set the stage for further design via the
Project Manager by defining the Working Alignment. You will usually create a Working Alignment
for each alignment on your project, but because of time constraints we’ll only do it for alignment
MAINLINE on our sample project.

To do this, we’'ll need to use the Select and Define buttons on the Project Manager Workflow dialog
box. The Project Manager workflow dialog box should still be active (we ‘sank’ it earlier in the lab).
Access the dialog box by selecting Window > Road Project: 17682.prj from the MicroStation menu
bar.

Step 1. Click the Select button to create a new Working Alignment. This will be very similar to
creating a run as we did earlier in this exercise. The Working Alignment is the active chain
that we are designing for.

| Select Working Alignment I

Copy...
Modify...
Delete

Description
Untitled

Cancel |

Step 2. Create a new Working Alignment called MAINLINE as shown below and click OK.

Rur Marme: IM.L‘«INLINE

Dezcription

QK. Cancel I

Step 3. After creating the run, select the run by highlighting it in the dialog box and clicking OK.
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E Select Working Alignment I

Bun

Marme Time

MaIMLINE 10/416/2002

Untitled 10416/2002 10:23:14
Description

QK. I Cancel |

Step 4. You will now return to the main Workflow dialog box. Click the Define button to access
the Working Alignment Definition dialog box.

Step 5. Select the DTM item in the list box and complete the DTM definitions as shown below:

g‘#"ulking Alignment Definition: mainline

Flan Yiew Existing Ground TIN: [survey fin Filz i
EE:E:S Partview TIN: I survey tin Filz I
Prrofile iew Portviews Horizontal Scale: [1
Location
Crozs Section WView Portview Wertical S cale: | 1
Esigting Ground
Propozed Finizsh Grade

DTH

ﬁ] Cancel I

Step 6. Click OK to exit the Working Alignment Definition dialog box.

Step 7. Exit MicroStation.
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CHAPTER 4

Coordinate Geometry

4.1 Introduction

Objectives

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

Project Manager

Coordinate Geometry

Tool

Al

Horizontal & Yertical Geometry |

25 Y @ @ | ) thy

Menu Bar Application

GEOPAK Road > Geometry > Coordinate Geometry

The Coordinate Geometry database file (*.GPK file) is comprised of stored geometric elements such

as points, lines, curves, spirals, chains, parcels and profiles.

When COGO calculations are

completed, the results are stored in the binary database file, which is then utilized throughout the
design process with many other applications.

4.2 Accessing COGO

When Coordinate Geometry is started, the Start-Up Dialog box appears.

| GEOPAK Coordinate Geometry 1

Praject Mame I 17682
Job Murnber | 101 Select I

Operator Code I vd

Ok, | Cancel |

The fields in the Start-Up dialog box are detailed below.

Project Name

Job Number

Operator Code

Subject

Name displayed on reports. This is an optional entry, with a maximum of 60
alphanumeric characters. If Project Manager is active, this field is
populated automatically.

Identifies coordinate geometry database file and is a required field. The job
number is a maximum of three alphanumeric characters. If Project
Manager is active, this field populated automatically. This field is required.

Unique 2-character code which enables multiple users access to database
file. The user’s initials are suggested. Note this field is not required for
single user access, but highly recommended. If Project Manager is active,
this field is populated automatically.

Description of coordinate geometry work (could relate to the project) with a
maximum of 48 alphanumeric characters.

GEOPAK 2001MR
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This field is optional.

After the dialog box is populated, and the OK button is clicked, the main coordinate geometry dialog

box is invoked.

4.3 Coordinate Geometry

File Edit Element “iew Tools User

ﬂﬂﬂ@ﬂp Redefine | Disable Visualization |

[OFF [Featue] |v] | Browse |

COGO Kewin | w

® R

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

? Tool Bar (1) consisting of drop down options and icons.
customizable.

? COGO Key-in (2) this field enables manual entry of COGO commands.

button allows for a history of commands to be reviewed.

? Output Display Window (3) shows the results generated by the commands.

The display of specific icons is

The drop down
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4.3.1

File Commands

e ol '(;:‘hl-. Ej{.——},\_//*%@ﬁpﬂedehne
lization Hm] Browsel_((_!__l__lil

LCatalog
Delete
Load
Output B
Frint 3
Bestore

Save

Export 3
Import r

E it

The File commands (as displayed in the exploded view above) are detailed in the table below.

Append

Catalog

Delete

Load

Output

Print

Restore

Save

Export

Import

Exit

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. The Save command must be used
in order to store this new file.

When selected, a menu appears listing all saved input files (under the current operator
code) in the project directory. This is for reference only no action is taken.

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. Although the file is deleted, the
elements stored as a result of processing the commands are not deleted.

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 display
window for viewing, editing, or processing.

Writes an ASCII file of the current display for reviewing and / or printing. (Fname999.oo0c,
where 999 is the current job number and oc is the operator code).

Sends your output/input file to the printer.

Loads an ASCII file of GEOPAK commands into the display window. Note no processing
occurs. The file must be named j99900c.inp, where 999 is the current job number and oc
is the operator code.

Saves the current audit trail to a file. (Fname999.ioc, where 999 is the current job number
and oc is the operator code.).

Exports GEOPAK points, chains and profiles into formats for use in various data
collectors.

Imports horizontal and vertical alignments and points from RDS and SDMS format into the
GEOPAK .gpk file.

Closes the COGO dialog box and ends the coordinate geometry session. A prompt to save
the session appears. Yes saves the audit trail, 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.

GEOPAK 2001MR

Coordinate Geometry 4-3



GEOPAK®

4.3.2 Edit Commands

_File [ Element ¥iew Tools User

Clea g &
[%}o elee E D + O G If ”f':; |I‘_'| ﬁ f-/l @ % @‘ & | Bedefine
_Dis. Igdimt[ Ilm.j Erowse i 44 I_i__J 53 |

Inzer
COG podify =]

Bead Al
Tope Al
Line Range

The Edit commands (as displayed in the exploded view above) are detailed in the table below.

Clear

Delete

Editor

Insert

Modify

Read All

Type All

Line Range

Empties the memory of the current audit trail without saving and initializes the line
numbers to begin a new sequence of commands. Note this does not clear the display
window.

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.

Opens the GEOPAK COGO Command Editor, which enables the user to edit the current
input file.

Adds a command line to the current input buffer before a specified line number;
subsequent command lines shift down and line numbering is automatically re-sequenced.

Changes a fragment in a command line. The modified command line is not processed until
a Read command is performed.

Processes the specified lines in the audit trail. This may be done for the entire file (All) or
by specifying a range of line numbers (Line Range).

Displays the content of the audit trail, (All) or a portion of the audit trail by specifying a
range of line numbers (Line Range).

Allows you to specify a beginning line number and ending line number. This range of lines
can then be either “read” into COGO or just typed/listed in the display window.
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4.3.3 Element Commands

The mainstay of GEOPAK Coordinate Geometry are the various element commands. Tools are
supported for storing, stationing, adding additional data, deleting, etc. GEOPAK supports a wide
variety of elements: points, curves, spirals, chains or alignments, parcels, and profiles. Each element
is detailed below.

4.3.3.1 Element > Point

COGO Key: parcel

Pratile Lizt/Frint
Station
Store

[Znnrdinale Geometry Job: 101  Operator: vd -I
File Edit Wiew Tools User
Pomt M el |
o - I [ 5o o = ,
] :f? Curve ¥ Copy i~ 1= H’:; | gl @. ﬁ ' Bedefine
Disabley SRl Delete Browse | << | < | = | »»
hain Elervation _l ‘_I _I _I _J

Eguate IEI

- v v v

Tranzformation

Cormpare Points to TIN
Set Elevation From TIM

One of the most utilized sets of COGO tools are the point commands, as detailed in the table below.

Cell

Copy

Delete
Elevation
Equate
List/Print

Station

Assigns a cell name to a previously stored point. This point and associated cell can
then be plotted later through D&C Manager.

Copies points or a point range to a new point nhumber or range within the same
GEOPAK database file

Deletes a point number (or range of numbers) from the database file.
Assigns an elevation to a previously stored point
Stores a new point with the same values as a previously stored point

Input a range of point numbers. List displays the point nhumbers (but no associated
data) currently stored in the .gpk file within the specified range. Print displays point
number, X, y, z coordinates, station value and other stored information in the display
output window for the requested points.

Adds a station to a previously stored point.
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Store Stores a point by key-in coordinates or by l
selecting a location graphically. A station, _ ]
elevation, point code, cell, feature, or bRt iEunbe:
description can be optionally stored with the I Aute Increment
point. Coordinates
Horthing I P
E asting Il _|
™ Station |
™ Elevation |
r FCade |
r Cell | Scale |
T Featue |
[T Description |
Apply |
Transformation Performs coordinate transformations based on user-defined control pairings
Compare Points Utilizing a set of COGO points (with elevations) compares the COGO elevation to the
to TIN TIN elevation and completes statistical analysis for "goodness of fit."
Set Elevation Utilizing this command, GEOPAK adds or updates an elevation to a previously defined
from TIN point, based on a TIN model.

4.3.3.2 Element > Curve

g[lnnrdinale Geometry Job: 101 Operator: vd !E[n
File Edit Wiew Tools User

el ﬂ n '!EUD}'. = f’ f - = |+234 _ ‘j f—/ @ % @ ﬁ ¥ Bedefine
Dats el =] Browsel_l_l_lil

Dizable _p|ra| '
Chain ¥ Delete
COGO Key pacel  » List/Piint I~
»

Profile Seqgment
Station
Stare M From Tangents

Tranzpoze From PC & PT
Concentric

The Curve commands (as displayed above) are detailed in the table below.

Copy Copies 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 Deletes selected curve from the database file.

List/Print List displays only the curve names currently stored in the .gpk file. Print displays the curve
data of the selected curve.

Segment Defines new curves by dividing a stored curve into segments.

Station By identifying a curve and a control point on the curve (PC, PI, or PT), a station value may
be assigned.
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Store Provides various options for defining and storing lines and curves such as Store Curve
from Tangents as shown below.
[ Store Curve from T angents I
Curve name I [T Station | FC I
r Back Tangent r Element r Ahead Tangent
//‘A Radiuz ||| A‘\ |
el et
s !— ;l _I Direction &head (D)
e | ——
Store |
Transpose Reverses a previously stored curves direction.

4.3.3.3 Element > Spiral

g[ﬁuuldinate Geometry Job: 101  Operator: vd [ _ O] 1
Fil=  Edit Wiew Tools Ueer

wenyr E0INE * ! 2 " : ’
If:_,to':ﬁgurve >h+ £ l( *_. Eﬂﬁ’;lﬁ!%}y%?@ﬁraﬂedﬁ'”e
Disahlevw_ﬂ Browsze I £ |;|L! > |
aln ¥ Delete
E0G0 Key- Parcel ¥ Lizt/Frint L‘:]

’ Profile » Store

The Spiral commands (as displayed in the exploded view above) are detailed in the table below.

Copy Copies a specified spiral to another spiral name.
Delete Deletes the selected spiral from the database file.
List/Print Displays 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.
Store Provides various options for defining and storing spirals.
Spiral tppe | 5C5 vI Spiral Mame I
~ Back Tangent r Element rAhead Tangent
A Entry Length I I ane
4 F adius I I
s | _Esitlength || Direction Ahead [DA)
DE | ——

Store |

GEOPAK 2001MR Coordinate Geometry 4-7



GEOPAK®

4.3.3.4 Element > Chain

Ennrdlnate Geometry Job: 101  Operator: vd -i
| File Edit Wiew Tools  Uszer
Faint »
il B
Dﬁgurve PF':' T ( 1),"':;"1—" @/@%@‘EFHB%“”E
Disabley SRial ITOFF Fratiuret | =1 Browse 3
sy oo s [ e 3 [
LCOGO Key: Parcel b Delete L'_i

Profile ¥ Lavout Offzet
Describe/List/Print
Stationing

Station Equation

Fram Offzet Chain
Trangition Chain

The Chain (GEOPAK alignment) commands (as displayed in the exploded view above) are detailed in
the table below.

Area
Delete

Layout Offset

Describe / List /
Print

Stationing

Station
Equation

Store

Calculates the area of a closed chain
Deletes selected chains from .gpk database file.

Project points onto a chain or compute offset distance and direction between two chains at
each control point or at user defined intervals of a specified station range.

Displays chain information. Print displays the name of each chain element. Describe
displays the alignment data of each element in the selected chain.

Provides a method for stationing or re-stationing a chain.

Provides a method for applying a station equation to a chain.

Provides three options for storing a chain in the database file, From Elements, From
Offset Chain and Transition Chain. (Chain name can be between 1-9 alphanumeric
characters)

4-8 VDOT Road | Training GEOPAK 2001MR



GEOPAK®

4.3.3.5 Element > Parcel

g[ﬁunrdinate Geometry Job: 1001 Dperator: vd EE[B
File  Edit Wiew Tools Uger
-, Eoint 4 - ; s = ;
EE["'--.'Quwe rj"'(ﬂ!’: f‘-’,-"E?g;’ila.-@%:f//‘%?@\ﬂﬁﬁedefme
Disable ﬁ"?' » Iv |[OFF (Featurel =] Browse | << | <| > | » |
Elli 4
[RRIEREH Pocel b Delete | B
Frofile ¥ DescrbesList/Print
T Store
Subdivide
Editar
The Parcel commands (as displayed in the exploded view above) are detailed in the table below.
Delete Deletes selected parcels from the database file.
Describe / Displays parcel information. Describe displays the elements of composition, the area of
List/ tract stored, taken and remaining and a point, bearing, distance description of the specified
Print tract. Print displays the elements of composition, the area of tract stored, taken and
remaining.

Store Stores a parcel by adding points, curves and spirals.
Subdivide Divides a parcel into individual lots.
Editor Edits a parcel.

4.3.3.6 Parcel Commands (Manual Entry)

Several parcel commands are supported only by manual entry and have no associated dialog boxes.

Store Taken Store the portion of a parcel taken by entering point and curve names in either a clockwise
or counterclockwise direction.

Store Easement Store easements by entering point and curve names in either a clockwise or
counterclockwise direction.

Own Parcel Stores the names of the owners associated with previously stored parcels.

Make Legal Creates a metes and bounds description and writes it to a user named text file. See also
Legal Description Editor for the ability to create detailed and customizable legal
descriptions.
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4.3.3.7 Element > Profile

g[ﬁuuldmate Geometry  Job: 101

| Fil=  Edit Wiew Toole User

Pairt

ol |
.f;? LCurve
Dizable _plral

OGO Key F'arcel

Delec
List/Print

Operator: vd

]

j-:-ffm[{ ﬂ;{tlgu@/@/@ﬁpﬁedefme

L3
" I I[OFF Featwe] ] _Browse |__|_]_| [#]
3

[-]

— Elevation

Offzet

The Profile commands (as displayed in the exploded view above) are detailed in the table below.

Note additional commands are supported as keyin only commands.

Delete Deletes selected profiles from the database file.

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 database file.

Offset Stores a new profile within a specified Station Range at a defined vertical offset from the original

profile.

4.3.4 View Commands

Pl -]

Cuuldinate Geometry Job: 101

File Edit Element

Dizable Vizualizatior

Tool: Uszer

v HRedefine
Wizualization

- v

Operator: vd

Lo

e

1':-:3’;“'—" a/@/@‘érﬁedefme

Format
OGO Keyin | v COGO Keyin [~]
Command Qutput 3
Errar Alert 3
The View commands (as displayed in the exploded view above) are detailed in the table below.
Icons Enables the user to customize which icons appear in the tool bar.
Redefine Displays the Redefine box on the tool bar.
Visualization Displays the visualization items on the tool bar.
Format Displays the format items (i.e. number of decimals, station format, etc.) on the tool bar.
COGO Key-in Displays the COGO Key-in box for entering commands in the dialog box.
Command Displays the Command Output Window in the dialog box, and controls options for the
Output Command Output Window. The Command output window can also be saved to a text
file in lieu of using the File > Output command.
Error Alert Enables the user to activate a beep and/or restore a minimized COGO dialog box when

an error occurs.
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4.3.5 Tools Commands

The Tools commands are detailed in the table below.

Intersect

Locate

Superelevation

Inverse

Navigator

Stores a point at the intersection of any two COGO elements.

glntemecl Tool m
Locate Paint |
[ Auto Increment By |
r Intersect Element
Foint I
1 Line
To Paint I e
Spiral
Offsgt ——————— b
T e e
Chain
- With Element
Faint l Fairt to Paint I
Tao Point l
Offset
[ 0 ciere o] ]
Intersect |

Stores a point or series of points not by specifying coordinates, but based on a
previously stored point using several methods. To locate a point by distance
and bearing, use the Tools > Locate > Traverse as depicted in the dialog
box below.

gLucate Traverse m
Locate Paint | 7] Elewation On

[T Side Shot Mode
r Starting Point

- Direction
Direction I |
[T Offset Distance II
- Distance
Slope Distance I I + ||
Zenith Angle | 90 00 00,00 |

Applp |

Calculates the superelevation transitions for a given chain and design speed
by the Classic Methods delivered prior to GEOPAK 2000.

Calculates the distance and direction between points.

Invokes the COGO Navigator. See Section 4.4.
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Best Fit

Translation and Rotation
Map Check

Roadway Intersections
Cul-de-sacs

Redraw Visualized
Elements

Clear Visualized Elements
(Temporary)

Clear Visualized Elements
(Al

Calculates a best-fit chain through a set of points.

Moves, rotates, and scales a data set.

Edits a parcel.

Calculates data for the intersection of two COGO elements, usually chains.
Calculates data for a cul-de-sac.

Re-syncs the visualized COGO elements in the MicroStation file with the
coordinate geometry data.

Removes all temporary visualized elements from the view.

Clears all temporary and permanent visualized elements from the Microstation
file.

4.3.6 User Preferences

gl:uurdinate Geometry Job: 101 Operator: vd !E[m
File Edit Element Wiew Tools
’ 8
—— oo I Redefi
i %, Bedefine
"""" v Bedefinition of Elementz @ / @ &
Dizable Visualization v"DFF [Feature] Ei Browe  Wieyalization [
; LCoordinate Display 4
COGO Key- -
= ik il Anale Dizplay 4 |__§

The User Preferences (as displayed in the exploded view above) are detailed in the table below.

Dialog

Redefinition of Elements

Visualization

Coordinate Display

Angle Display

Allows access to COGO Preferences dialog box.

Toggles the Redefine option on/off. If Redefine is on, COGO data can be

redefined/overwritten.

Enables the elements to be displayed in the MicroStation file permanently,
temporarily, or not at all.

Toggles between displaying NE or XY coordinates.

Toggles between displaying Bearing or Azimuth.
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4.4 COGO Navigator

Feature / Function

View, edit and display COGO elements.

Tools

=\

COGO Menu Bar

Tools > Navigator

The COGO Navigator is a tool utilized to easily view and edit COGO data. Store, delete, edit, print
elements, plus visualization and selection set commands are easily accessible via the Navigator. The

Navigator can be accessed by the pull down menu COGO > Tools > Navigator or by the Navigator
icon. The following dialog box opens.

£ Navigatoi[101) [_10] ]

Select Tools

4 X B id 6o

‘Elemert ;i Chain

Marme | Feature | |

From the Navigator, points, curves, spirals, chains, survey chains, parcels, and profiles (all COGO

elements contained in the coordinate geometry database file; *.gpk) can be added, deleted, modified,
identified, visualized, printed, or selected.
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4.4.1 Navigator > Select Tools

A variety of selection tools can be invoked via the Select pulldown, as depicted in the exploded view

below.

[ & Navigator(101) AER
Inwert Selection iﬂ]

Clear Selection

Selection Set

Fit Wiew [Selection Set) |

Show Selected Elementz Only
Show &l Elements

The Select tools are detailed in the table below.

Select All

Invert Selection

Clear Selection

Selection Set

Fit View (Selection Set)

Show Selected Elements
Only

Show All Elements

Selects all data items of a certain type. (i.e. all points)

Selects all items not previously selected, and unselects all items previously
selected.

Unselects all items.

Allows the user to create a selection set that meets particular criteria. Same
as using the Selection Set icon

Fits the selected items to the active MicroStation window.

Only the items in the selection set are displayed in the MicroStation window.

All items in database file are displayed in the MicroStation window.
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4.4.2 Navigator > Tools

A variety of tools can be invoked via the Tools pulldown, as depicted in the exploded view below.
Many can also be invoked via the shortcut icons displayed at the top of the Navigator.

Add Element

T

Delete Element
|

Edit Element

Identify Element
id

Print/Describe Element

Edit Element Feature
Visualize Element
&l

Unvisualize Element
Visualize All

Redraw Visualized
Elements

Clear Visualized
Elements (Temporary)

Clear Visualized
Elements (All)

H[E E

Z5 Navigator[101)

f Add Element
'=|"r_"| > D elete Element
— e 4
|dentify Elzment
Frint/Describe Element
Edit Element Feature

TRANS Visufalize.Element

TRaNS Hnvisualize Element

TRaNS Yisualize Al 4
TR&NS Redraw Visualized Elements

TRANS Clear Visualized Elements (T emporary)
TRANS| Claar Visualized Elements (Al

TRANS Settings...

Enables the selected type of element to be stored.
appropriate Store Element dialog box is invoked.

When selected, the

Deletes the highlighted element.

Invokes the appropriate Store Element dialog box, populated with the
associated data of the selected element for editing.

When clicked and a COGO element is graphically selected, the element is
highlighted in the display field. If the selected element is not the displayed
element type (i.e., curve or point), the element type is also changed.

Displays the selected element’s data.

Changes the feature code of the element.

Displays the selected elements according to their feature code or default
symbology.

Removes display of selected elements.

Displays all of the elements of a certain type, or all elements.

Re-syncs the coordinate geometry data with the data displayed in the
MicroStation file.

Clears only temporary visualized elements from the view.

Clears all visualized elements from the MicroStation file.

GEOPAK 2001MR

Coordinate Geometry 4-15



GEOPAK®

Settings

r Selection Set

W Alert Prior to Clearing Selection Set

r Single Click Action

[T Highlight Visualized Elemant
™1 window Center Visualized Element

r Double Click Action
Action:; | Edit Element Vl

r Second Click Action on Feature —

[T Edit Element Featurs

~ Wiew Options [pending]
{4l Paints -|

ak Cancel |

Enables the user to define certain actions and behaviors of the Navigator.

setings
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LAB 4. Coordinate Geometry

4.1 Accessing COGO

Step 1. Execute C:\data\geo\VDOT\road1\LAB4.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\road1\d17682des.dgn.

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Step 3. Select the Coordinate Geometry icon from the Road Project: 17682.prj workflow dialog
box.

The following COGO startup dialog box opens. Notice that the Project, Job Number and
Operator Code fields are populated automatically. This information is taken from the
project information that we defined when creating the project in Exercise one.

EEDPAK Coordinate Geometry 1

Praject Mame I 17682
Job Murnber | 101 Select I

Operator Code I vd

(]9 | I:ancell
Step 4. Click OK to access the coordinate geometry dialog box shown below.

Cuuldmate Geometry Job: 101 Operator: vd ]
File Edit Element Miew Tools Lser

@ = = [

- -- +D + ‘rﬂ f‘# Ir i ‘ +zre IE @ f‘_—} ’\h//} % @ h I Hedefine

[Dizable Yizualization v"EIFF [Feature] ] Browze l Edit l 54 |_I_| b l

COGO Kewin | [~]

This dialog box is completely re-sizable, so you can position it where you're most
comfortable.
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4.2 Store Geometry

Our course project has 4 alignments. We'll store two of them using Coordinate Geometry. The first
alignment will be called MAINLINE and is shown below:

POT - D500
N 339730601
E 27 17900042

Pi - D501
N 339017686
Curve ML-1 X £ 2718473511 O
Radius = {100
Pi - D502 Curve ML-2
N 338391813 N\ Raedius = 2350
E 2718789759
POT - D503
N 337950539
E 27191689327
4.2.1 Store Points
Step 1. Select the visualization option Permanent Visualization on the main COGO dialog box.

Step 2. Access the Store Point dialog box by pressing the Store Point icon

-

or using the Element > Point > Store pulldown.
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gl’-‘uint > Store I

[T Auta Increment
Coordinates

Horthing I
DP
E azting | _I

1 i i

Apply |

Step 3. To store point D500, manually enter the point number and coordinates as indicated in the
dialog box below. Activate the Auto Increment toggle which will automatically increment
the point number by 1 for subsequent Store Point commands.

= . ... ™|
anmt > Store [ x|
Paint Mumber iDEDD

[T Auto Increment
r Coordinates

Warthing I 335730.601
Easting I 2717300.042

on [ |

t

i

Apply |

Step 4. Press the Apply button to store the point into the COGO database.

Step 5. Continue storing points D501-D503 by utilizing the coordinates shown on the alignment
diagram. When complete, exit the Store Point dialog box by pressing the “X” in the upper
right hand corner.

' Note that the following point naming conventions should be followed:
- Design — All points should begin with D (e.g. D501, D502, etc.).
Hydraulic — All points should begin with H (e.g. H501, H502, etc.)
Survey — All points should begin with S (e.g. S501, S502, etc.)
Traffic — All points should begin with T (e.g. T501, T502, etc.)
Right of Way — All points should begin with R (e.g. R501, R502, etc.)
Environmental — All points should begin with E (e.g. E501, E502, etc.)
Utilities - All points should begin with U (e.g. U501, U502, etc.)
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4.2.2 Store Curves

Step 1. Access the Store Curve from Tangents dialog box by pressing the Store Curve from
Tangents icon

.f"'

or select Elements > Curve > Store > From Tangents from the COGO menu bar.

Step 2. To store Curve ML-1, complete the dialog box as shown below and press Store.

' NOTE: Pressing the “picture” buttons allows you to select from multiple
methods of defining the Back and Ahead Tangents

a’ﬁlure Curve from Tangents I
Curve name |ML-1 [T Station ! PC I

- Back Tangent

/ﬁ.‘ Radius "WEIEI_- PaN

- Element - Ahead Tangent

R BET _
Increment || _+_| __| Puint Ahead [P4)
DE [DBO0 ta DEOT -

Step 3. To store Curve ML-2, complete the dialog box as shown below and press Store.
' NOTE: Visualized points may be selected to complete any field that
requires defined points or directions.

gﬁtme Curve from Tangents I
Curve name |ML-2 [T Station l PC I

- Back Tangent

ﬁ] Radius | EEET ﬂ

- Element r Ahead Tangent

P [DE0Z ] _
Increment [ | ;| _| Paint &head [P4)
DB [DE0T to DEOZ EEER

Store |
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Step 4. Dismiss the Store Curve from Tangents dialog box by pressing the “X” in the upper right
hand corner.

4.2.3 Store Chain

Step 1. Invoke the Store Chain dialog box by pressing the Store Chain icon

I

or select Element > Chain > Store > From Elements from the COGO menu bar.

Step 2. Fill in the dialog box as shown below.

gl:hain » Store » From Elements [ x|

Chain Mame | MAIMLINE
Station | |2IJD+IJEI

~ Elements

D500 CUR ML-1 CUR ML-2 D503

Add | Pt |

Apply |

' NOTE: You can enter the elements manually or select the visualized
elements graphically in order to fill in the dialog box.

Step 3. Press Apply and dismiss the Store Chain dialog box. The chain MAINLINE should be
visualized in the design file.
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4.2.4 Describe Chain

From the COGO dialog window, let’s preview the geometry of the chain we just stored.

Step 1. Select the COGO Navigator icon I

Select Toolz

=N 4 X [ id & B\?

Chain | Frint/Describe Element

Element :

or use the Tools > Navigator option on the COGO
menu bar to access the COGO Navigator dialog box.

Iame | Featurs

Step 2. Set the element option to Chain and highlight the
chain MAINLINE.

Step 3. Press the “printer” icon.

Step 4. The chain geometry output will be displayed in the main COGO window.

e[ﬁuuldinale Geometry Job: 101 Operator: vd !E[m
Fil= Edit Element “iew Tools User

i

; - RE |_|‘_-| @ f—j @ % @ ﬁp Bedefine
Permanant Wisualization "”DFF Feature) :I Blowsel Edit |i|_l_|i|

COGO Keyin | DESCRIBE CHAIN MAINLINE]

[ [E]

% 1 DESCRIBE CHAIN MATHLIHNE

Chain MAINLINE contains:
D500 CUR ML-1 CUR ML-2 D503

Beginning chain MAINLINE description
Feature: DEFAULT CHAIN

Point D500 H 339,730.60 E 2,.717.900.04 Sta 20040000
Course from DSO0 to PC ML-1 S 38" 49' 05 11" E Dist 799 .21
Curve Data
S — * -
Curwve ML-1
Feature: DEFAULT CHAIN —
P.I. Station 209+15.00 H 339,017 .69 E 2,718,473 .61
Delta = 12" 01' 05.95" (RT)
Degree = g™ 12' 31.35"
Tangent = 115.79 =l
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Step 5.

Step 6.

Step 7.

To save an input trail of your commands, select File > Save from the COGO menu bar.
Fill out the dialog box as shown below and press OK. The saved file will be called

‘ML101.ivd'.
Save bz IML Subject |I:hain MAIMLINE
Files
Mame Subject
Cancel |

To save an output file with the actual results of the computations, select File > Output
from the COGO menu bar. The saved file will be called ‘ML101.ovd'.

r_—i

Files
Marne Subject

Cancel |

From the Edit pulldown, select Edit > Clear to ‘clear’ out all the commands that we just
previously typed in.

' This will not remove the stored data from COGO.

GEOPAK 2001MR
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4.3 Working Alignment

Now that we have our alignment, we have another piece of information for the Working Alignment

Access the Project Manager Road workflow dialog box.

Dezign File: ] d176E82des.dan

Click the Define button to access the Working Alignment Definition dialog box.

Highlight the Plan View option and use the File and Select buttons to populate the

Chair: | MANLINE
Begin Station:  200+00.00
End Station:  222+06.84

iSelect

definition.
Step 1.
Step 2.
Step 3.
Design File and Chain fields as shown:
[ 2 working Alignment Definition: MAINLINE
Shapes
Prafile Wigw
Location
Croszs Section Wiew
E sizting Ground
Fropozed Finish Grade
DTH
Ok | Cancel I
Step 4. Click OK.
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4.4 Store Another Alignment

Using the same general steps we learned in storing the previous alignment, use the diagram below to
store another chain ‘EBL460’. The beginning station of the chain will be 107+00.

FOT - D602
N 338939994
E 2719708661
Curve EBL460-{
Radius = 5000 P/ - DEOI
N 338356.106
E 2719353.365

POT - D600
N 337489479
E 2718528813

Save an input trail of your commands.
Exit COGO.

Exit MicroStation.
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CHAPTER 5

Horizontal Alignment Tools

5.1 Introduction

Objectives

Create and store horizontal chains using MicroStation elements.

Project Manager

Horizontal Alignment

Tool

Horizontal & Yertical Geometry
s

Dg._ g f«’;{’; ¥§ f :f*“*

1

=

Menu Bar Application

GEOPAK Road > Geometry > Layout Alignments Horizontal

The Horizontal Layout Tools enable the user to create or modify horizontal geometry (using numerous
tools) including placing spirals, curves, tapers, specified bearings and curves, complex ramp loops
and connectors, and all to user-defined parameters.

When selected, a dialog box is invoked that gives the user a chance to utilize either GEOPAK 98
(Graphic Element Based) or GEOPAK 2000 (COGO Element Based) design tools as depicted below.

| GEOPAK Alignment Startup Option

Horizontal Alignment Tool Compatibility;
| COGO Element Based Mew] |

[T Don't ask me anymare

oK I

Cahicel |

NOTE: When set to COGO Element Based (New), an active session of COGO must be
active.

§ =il

Once Horizontal Alignment Generator is selected, the dialog box below appears.

EHmizuntal Alignment Generator ....:"E.j

File Design Tables Tools

GEOPAK 2001MR
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When User > Preferences is selected the User Preferences dialog box below appears and allows
the user to set certain preferences.

Cateqary
E lement Syum | V' Line Symbology
Line W| Curve Symbology

Curve _
Spiral ¥ Spiral Symbalogy

Congtruction Line Grouping: | Mone vl
COGO Element M arnes
Curve Design Tablez
Spiral Deszign Tables
Geometry Settings
Diynamic [ncrements

The Design Tables option allows the user to set up Design Tables for Symmetrical 3 Centered
Curves, Asymmetrical 3 Centered Curves, Taper Curves, and Spiral Curves. These files are stores in

an ASCII format.

EHulizuntal Alignment Generator __Jl_(_j

Fie [N Toos

Sermmetrical 3 Centered Curve

Asymmetrical 3 Centered Curve
Taper Curve
Spiral Curve

The Tools option allows the user to open the Main dialog box or any of the dialog boxes needed do
store a Horizontal Alignment.

E Horizontal Alignment Generator ..?Ej

File Design Tables !m@

Lines / Curves
Curve Combinations

Spiral Combinations
Cornplex Tranzitions
Aligriment
Ianipulate

Values within the dialog boxes dynamically change simultaneously with dynamic graphic
modifications.

Spiral and compound curve commands do not support dynamic manipulation.

§ =il
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5.2 Lines/Curves Tools

[\

|

NEmbE

|

Lines / Curves =l

N i e % B el

The Place Line / Curves Commands are detailed in the table below.

Store Line By 2 Points

The store line by two points command requires two new points and a new line. The command
draws the line and the new points.
Store Tangent Line

The Store Tangent Line tool stores a line and its two endpoints in the coordinate geometry
database.

Store Curve By 3 Points
The Store Circular Curve by Three Points tool stores a circular curve (using chord definition).
Store Curve By Center

This tool enables the user to store a circular curve by defining the center point, radius, and
sweep angle.

Store Tangent Curve Unconstrained

The Store an Unconstrained Tangent Curve tool places a curve through a specified point
tangent to the specified curve or line.

Place Curve Between Two Elements

This tool enables the user to store a circular curve between two elements. Options include
offsets, truncate, and the ability to modify once the first curve is displayed.

Place Simple Transition Element

This tool enables the user to draw a transition element between two arcs. Options for the
Transition element include: Tangent, Curve, or Spiral. As the Transition option is changed, the
dialog box dynamically changes to reflect the selection.
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5.3 Curve Combinations Tools

Curve Combinati... x|

The Curve Combinations Commands are detailed in the table below.

Place Compound Curves
This tool enables the user to draw a compound curve between two elements.
Place Three Centered Curves

This tool enables the user to draw a three-centered curve between two elements. The Design
Vehicles group enables the user to select the desired vehicle, based on the data from files stored
in the User Preferences.

Place Reverse Curves

This tool enables the user to store reverse curves between two elements. An option is supported
for an intermediate user-defined Tangent Length.

Place Taper Curves

This tool enables the user to draw taper curves between two elements. The Design Vehicles
group enables the user to select the desired vehicle, based on the data from files stored in the
User Preferences.

5.4 Spiral Combinations Tools

e

T

EE'n

Spiral Combinations JE |
ol (o e e e

The Curve Combinations Commands are detailed in the table below.

Place SC Tangent To Line
This tool enables the user to store a spiral / curve combination tangent to a line.

Place ST Tangent To Curve
This tool enables the user to store a spiral / tangent combination tangent to a curve.

Place SC Tangent To Curve
This tool enables the user to store a compound spiral / curve combination tangent to a curve.

Place SCS (Intersecting Elements)

This tool enables the user to store a spiral / curve combination tangent to a line. The Design
Table enables the user to select the desired Design Speed / Lanes and Degree based on the
data from files stored in the User Preferences.

Place STS (Disjoint Curves)

This tool enables the user to store a spiral tangent spiral combination tangent between two
elements.

Place SCS (Disjoint Curves)

This tool stores a spiral curve spiral combination between two curves. Note the tool also works
with overlapping curves. The Design Table enables the user to select the desired Design Speed /
Lanes and Degree or Radius based on the data from files stored in the User Preferences.
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5.5 Complex Transitions Tools

Comp... x|

! L}

The Complex Transitions Commands are detailed in the table below.

- Place Complex Ramp
This versatile tool enables the user to draw simple to complex ramp geometry.

™ Place Ramp Connector

This versatile tool enables the user to draw simple to complex ramp connectors, with a variety of
options.

5.6 Alignment Tools

Alignm.. =]
o] &

The Alignment Commands are detailed in the table below.

?'"* Place Dynamic Alignment

The first Alignment tool is placing a dynamic alignment. You initially select and accept a
beginning element. By moving the cursor, the length of curve and dynamic ahead element
change. Continue placing data points to create curves and intermediate tangents. At any time
during the process, the Entry Radius may be changed. Any subsequent curves are placed with
the revised Radius.

gi Store Chain

The second Alignment tool is storing a chain comprised of graphical elements. This works
similar to Automatic Create Complex Chain, while the chains are automatically being stored into
the COGO database file.
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5.7 Manipulate Tools

|

X[

M anipulate =l

}“ "|i /i Xi

The Manipulate Commands are detailed in the table below.

Move Plan View Element

The Move a Plan View Element enables the user to move / translate an element or to make
copies.

Rotate Plan View Element

The Rotate Plan View Element rotates the selected element about a user-defined point. The
Angle may be manually entered and locked, or dynamically changing.

Extend Plan View Element

The Extend Plan View Element tool can extend or shorten any element.
Delete Element

When using the Delete Element tool, no tool settings dialog box opens.

Select and accept the element to be deleted. The element is removed from the coordinate
geometry database. This tool works with a MicroStation selection set if present. Warning:
there is no undo for this command.
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LAB 5:

Horizontal Alignment Tools

5.1 Accessing Horizontal Alignment Tools

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Execute C:\data\geo\VDOT\road1\LAB5.EXE.
Open the MicroStation file c:\data\geo\VDOT\road1\d17682des.dgn.

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Select the Horizontal Alignment icon from the Road Project: 17682.prj workflow dialog
box.

You will see the following dialog box:

| GEOPAK Alignment Startup Option

Horizontal Alignment Tool Compatibility;
| COGO Element Based Mew] |

[T Don't ask me anymare

Set the option to COGO Element Based (NEW) as shown and press OK.

You will see the following dialog box. Click YES.
e |
whould you like to activate the default design

tables?

You will see the following dialog box. Click YES.
e ]

Thiz application requires COGO to be
@ activated.

Wiould pou like to imvolke COGO now?

GEOPAK 2001MR
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Step 7. Activate COGO by pressing OK on the next dialog box.

EEDPAK Coordinate Geometiy 1

Praject Name I1?EB2
Job Murber |'ID'I Select I

Operator Code Ivd
Subject [Chairn EBL4ED. '

QK. | Cancel |

Step 8. Enable Permanent Visualization, then you can either move the COGO window out of the
way or “sink” it using the Bentley icon.

| Coordinate Geometry

= Restore
Move

Size
~ Minimize

O Maximize

X Cloze Alr+F4

Step 9. You should now see the Horizontal Alignment Generator menu bar.

% Horizontal Alignment Generator ﬂ
File Design Tables Toolz

5.2 Preferences

Step 1. Use the File > Preferences pulldown to access the Preferences dialog box. Select the option for
COGO Element Names and complete the dialog box as shown.
[@Puterences ... @

Categony

Element Syrmbology ¥ Save as COGO Elemerts
Line - Beginning Element Hames
Curve
Spiral ¥ Faint RaMPAl

Construction Line I Line |

[COGO Element Names

Curve Design Tables B/ Curve [REHFAT
Spiral Degign Tables ™| Spiral l

Geametry Settings
Dipnamic [ncrements
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Step 2. Select the Curve Design Tables option. Using the Files button, select the appropriate file for
each option. The files are located in the following directory:

C:\data\geo\vdot\roadl\standards\geopak\

Symmetrical 3 Centered Curve HA_3CenteredCurve_Symmetrical_2001English.tbl

Design Table
Asymmetrical 3 Centered Curve | HA_3CenteredCurve_Asymmetrical_2001English.tbl
Design Table
Tapered Curve Table HA_TaperCurve_2001English.tbl
Step 3. Select the Spiral Design Tables option. Using the Files button, select the appropriate file. The

file is located in the following directory:

C:\data\geo\vdot\road1\standards\geopak\

Spiral Design Table HA_Spiral_Rural_VDOTEnNglish.tbl

When complete, dismiss the dialog box by pressing the “X” in the upper corner.

5.3 Store a Complex Ramp

Step 1. Use the Tools > Complex Transitions pulldown to access the following menu bar:

Step 2. Select the first of the two icons to access the Place Complex Ramp dialog box and fill out the
dialog box as shown below:

_ Place Complex Hamp E I

r Back Element(z]

= =)
W | Cuve vI Length vI |115192 E Radius - Iaanuuu =

Intermediate Curve B adius : !280.00000[ E

~ Ahead Element(z]

l‘ Curve vi Length vi |1nn ] E Radius : [230.0000 B
T = R T
| Ahead Offset |12 000 =4

Tiuncate ;| Mone 'I "] Loop [Exterior Construction)
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Step 3. Chains MAINLINE and EBL460 should be visualized in the design file from our previous
exercise. Use your cursor to ID chain MAINLINE with a datapoint, then issue another
datapoint to accept it.

Next, use your cursor again to ID chain EBL460 with a datapoint.

The ramp will now dynamically visualize.

NOTE: As you move the cursor into any of the 4 quadrants of the intersection of
the two alignments, the ramp will re-calculate and re-visualize in that quadrant.

§ =il

Step 4. Issue a datapoint in the westernmost quadrant to store the ramp as shown in the diagram
below:

Step 5. Dismiss the Complex Ramp dialog box and review the COGO output window. Notice that
the 3 curves were automatically stored into the COGO database.

g[innldinale Geometry Job: 101  Operator: ¥D
File Edit Element “iew Tools User

ErEEREEEREEEEE
Dizable Yisualization '"m:! Browse I_iilL‘_I

COGO Keyin | =]
{® 1 FREINT CURVE RAMFPA-3
Curwe Data
¥ T — £
Curwe RAMPA-3
Feature: DEFAULT CHAIH
F.I. 5Station 13+38.62 H 337,913 .8559 E 2,718,952 3970
Delta = 24" 5§9' 59 R1" (RT)
Degres = 247 G54' 40.35"
Tangent = E0.9895
Length = 100. 3560
Radius = 230.0000
External = E.E342
Long Chord = 99 5618
Mid. Ord. = E. 4519
P.C. Station 12487 .63 H 337,.962.8591 E 2,718,966 . 4905
P.T. Station 13487 .98 H 337.875.4001 E 2,718,918 9144
G H 338,026 .4310 E 2,718,745 4507
Back =5 16" 02' 43.58" W
Ahead =5 41" 02' 43.20" W
Chord Bear = S 287 32' 43.39" W
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Step 6. Use the Tools > Alignment pulldown to access the following menu bar:
Alignm.. %]
e
Step 7. Select the second of the two icons to access the Store Chain dialog box. Fill out the
dialog box as shown below:
Stnle Chain m
Id: [REMPFA
Beqin Station: I1D+DD
EDpposingEIement:é Tranzpose VI
b ax Gap: !u.um ujuli]
Step 8. With your cursor, issue an initial datapoint to ID the northernmost curve of the ramp.
Issue a second datapoint to accept it.
Step 9. The entire chain will highlight and you'll see some directional arrows. Issue another
datapoint to accept the direction of the chain.
Step 10. Dismiss the Store Chain dialog box. Review the output in COGO and notice the chain
RAMPA has been stored into COGO.
-_ Coordinate Geometry Job: 101  Operator: »d [_ O] x|
Fil= Edit Element Miews Toole User
8 o 2 E <D !
. - +|xj + . f-: '(‘ = D +ze I-P__' @ f’_’) @ % @ ﬁ ' Fedefine
Fermanent Visualization v!IEIFF [Feature] j Erowsel |_I_| ¥ I
COGO Kewin [STORE CHAIN RAMPA CUUR RAMPA-1 CUR RAMPA-2 CUR RAMPA3 STATION 10+00 [~]
Delta Z 247 B9' B9 g1" (RT) B
Degres = 24" 54' 40, 35"
Tangent = E0. 9895
Length g 100 3560
Radius 2 2200000
External = 5.534z2
Long Chord = 99 G5gl4d
Mid. Ord = 5 4519
F.C. Station 0+00.00 W 337,962 8591 E 2,718,966 4905
P.T. Station 1+00 36 W 337,875 4001 E 2,718,918 9144
LT W 238,026.4310 E 2,718,745 4507
Back =5 16" 02' 43 58" W
Ahead = 5 41" 02' 43.20" W
Chord Bear =S 28" 32' 43 39" W
Curve RAMPA-3 stored
% & STORE CHAIN RAMPA  CUR RAMPA-1 CUR RAMPA-2 CUR RAMPA-3 STATION 10400 [
Chain RANPA stored =]

GEOPAK 2001MR
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Step 11.  Save your input file.

T

Save Az I Rk Pa Subject l Chain BAMPA| |
Files
Mame Subject

=h4E0 CHaAIM EBLAGO
il CHAIM MAIMLINE

Cancel I

Step 12. Exit COGO.

Step 13. Exit MicroStation.
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CHAPTER 6

Graphical COGO

6.1 Introduction

Objectives

Create and store COGO elements using Graphical Coordinate Geometry
tools

Project Manager

Coordinate Geometry

Tool

2

Horizontal & Yertical Geometry |

25 Y @ @ | ) thy

Menu Bar Application

GEOPAK Road > Geometry > Graphical Coordinate Geometry

Graphical Coordinate Geometry is a tool that allows the user the ability to store coordinate geometry
elements into the COGO database (GPK file) graphically. Points, curves, lines, spirals, chains, and
parcels can be stored, modified, or deleted. The COGO elements can be manipulated by key-in or a
click of the mouse and are stored directly into the COGO database.

' Note: Graphical Coordinate Geometry does not read the exclusive MicroStation graphics.

If the user attempts to access Graphical Coordinate Geometry without having an active COGO
session invoked, the following dialog box will appear:

et ]

Thiz application requires COGO to be
@ activated.
whould you like to invake COGO now?

After Coordinate Geometry is activated and Graphical COGO is selected, the main COGO dialog box
will appear as below.

COGO x|

A
o)
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6.2

li

L

N B

Store Elements

The Store Elements tool box contains eleven icons.

Store Elements x|

HAAAR AL S

As elements are stored, the visualization parameters in the SMD file (as defined in the user
parameters) are utilized. This assumes that the temporary or permanent visualization is activated. |If
no visualization is active, no elements are visualized.

.2
=

When a Store Element command is selected, a sub pallet will appear to allow the user to enter data if
necessary as depicted below.

Store Elements x|

B . AN ol @

[ Store a point B I
Coordinates: | Cartesian Vi

[T} ®/Easting: I251U?5?.U42[
I_ Y.-"Norlhing:i RES440. 2611
™ Elevation: [0.0000

H
e

The Store Elements commands are detailed in the table below.

Store Point

The Store Point tool enables the user to store points utilizing Cartesian coordinates (X, y, z
or N, E, Z) or Curvilinear (station, offset, elevation).

Store Equally Spaced Points

The Store Equally Spaced Points stores a user-defined number of points between two
previously defined points or any two data points. A line drawn between the two previously
defined points is not necessary.

Locate Point

The Locate Point command stores a point based on the distance and direction from a
previously defined visualized point.

Store Line From Existing Points
The Store Line from Existing Points utilizes two previously stored points to store a line.
Store Line By 2 Points

In contrast to the Store Line by Existing Points, the store line by two points command
requires two new points, rather than existing points. The command stores the line and the
new points, utilizing the "next" available point and line names.
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|“\hk Store Tangent Line

The Store Line Tangent To Element tool stores a line and its two endpoints in the
coordinate geometry database.

ATy Store Curve By 3 Points

The Store Circular Curve by Three Points tool stores a circular curve (using chord
definition). The stationing is set to 0+00 at the P.C. The Radius can be manually typed in
or defined dynamically.

Yy Store Curve By Center

This tool enables the user to store a circular curve by defining the center point, radius, and
sweep angle.

}/ Store Tangent Curve Constrained

The Store a Constrained Tangent Curve tool places a curve tangent to the specified curve
or line.

A Store Tangent Curve Unconstrained

The Store an Unconstrained Tangent Curve tool places a curve through a specified point
tangent to the specified curve or line.

Store Tangent Spiral

The Store Transition Spiral tool quickly places and visually modifies spirals based on an
initial line or curve.

6.3 Modify Elements

COGO x|| Muodify Elements =]
O LA
ik) E)

When a Modify command is selected, a sub pallet will appear to allow the user to enter data if
necessary as depicted below.

Modify Elements JEd |

Bl ke

gExtend Plan Element [ x|

[ Mew Segment
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The Modify Elements commands are detailed in the table below.

|-_>I<| Partial Delete

The Partial Delete tool enables the user to delete part of a COGO line or curve, creating
two separate elements.

Extend Plan View Element

The Extend Plan View Element tool can extend or shorten any COGO element.

4ER Trim Elements

The Trim Elements tool trims numerous elements to their intersection with another
element.

)( Intersect Elements

The Compute Intersection of Two Element tool stores a new point by trimming or
extending one element to its intersection with another element. Note the two elements
remain intact.

N Extend Element to Intersect

The Lengthen or Shorten an Element tool works functionally the same as its MicroStation
counterpart.

Extend Elements to Intersect

The Lengthen or Shorten Both Elements tool works functionally the same as its
MicroStation counterpart.

; Construct Circular Fillet
—

The Construct a Fillet Between Two Elements tool works functionally the same as its
MicroStation counterpart and stores a circular curve between two elements.

—\ Construct Chamfer

The Construct a Chamfer Between Two Elements tool works functionally the same as its
MicroStation counterpart and stores a line between two elements. Both the line and two
new endpoints are stored in coordinate geometry.

| };é,l Cut Element

The Cut Elements into Smaller Elements tool cuts elements into segments.
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6.4 Manipulate Elements

COGO x|| Manipulate Ele... |

el ¥

When a Manipulate command is selected, a sub pallet will appear to allow the user to enter data if
necessary as depicted below.

Manipulate Ele... x|

B

g Move Plan Element [ x|

The Manipulate Elements commands are detailed in the table below.

Move Plan View Element
The Move a Plan View Element enables the user to move an element or to make copies.
Rotate Plan View Element

The Rotate Plan View Element rotates the selected element about a user-defined point.
The Angle may be manually entered and locked, or dynamically changing.

Copy Parallel
The Copy Parallel tool works functionally the same as its MicroStation counterpart.
Delete Element

When using the Delete Element tool, no tool settings dialog box opens.

Select and accept the element to be deleted. The element is removed from the coordinate
geometry database. This tool works with a MicroStation selection set if present. Warning:
there is no undo for this command.
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6.5 Groups

COGO x| Groups x|

When a Group command is selected, the Tool Settings opens to allow the user to enter data if
necessary as depicted below.

Groups =]
HE

g Store Chain

Id: IEH1
Begin Station: I

‘Opposing Element | Transpose ¥ |

b ax Gap: I 0.00000

The Groups Commands are detailed in the table below.

El Store Chain

The Store Chain command works in the same manner as the MicroStation Automatic Create
Complex Chain with the additional benefit that the chain is automatically stored in the COGO
database.

& Store Parcel

The Store Parcel tool enables the user to store parcels, takings, easements, and other types
of right of way features. It is very similar to the Store Chain tool with many of the same
options.
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LAB 6:

Step 1.

Step 2.

Store a Chain with Graphical COGO

Execute C:\data\geo\VDOT\road1\LAB6.EXE.
Open the MicroStation file c:\data\geo\VDOT\road1\d17682des.dgn.
Access the Saved View (Utilities > Saved Views) named “REDBUD”.

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

In the following steps, we’re going to store a chain (REDBUD) that will look similar to the following:

Step 3.

Step 4.

Step 5.

Select the Coordinate Geometry icon from the Road Project: 17682.prj workflow dialog
box. Press OK on the dialog box to access COGO.

EEDPAK Coordinate Geometry 1

Project Mame W‘
Job Murnber [1‘51— Select I
Operatar Code m‘
Subject [Chain RAMPA

Ok, | Cancel |

Enable the Permanent Visualization option and then sink the COGO window.

Access Graphical COGO from the Road Tool Palette using the icon shown below

Horizontal & Yertical Geometry

“*‘\MNIQ

+H

Glaph|ca| CDGD

or you can access it using the Applications > Road > Geometry > Graphical
Coordinate Geometry pulldown. The tool frame depicted below will activate.
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[ZI]I] zl|

raEr YT Ty

rE

Step 6. Access the Store Point tool in Graphical COGO and fill out the dialog box as shown:

R S |
I4 [DFo0 |
Coordinates:  Curvilinear vI
Chainld: [MAINONE | [=] |1d |
¥ Station: W
| Offset; rlﬁ_"

I {Elevatior:: [0.00

After filling out the dialog box, you'll notice the point is visualized (represented by a circle)
in the dgn file. Issue a DP anywhere in the dgn file to accept the location of the point.

Step 7. Access the COGO Window and review the output. Notice that point D700 was stored into
COGO.

e[:unldinate Geometry Job: 101  Operator: vd !EIH
File Edit Element View Tools Uszer

P ' Fii s i A R S i
£ 5 5t B B G B B 27 2 B P Rseive
Permanent Visualization ""DFF [Feature] EI Browze l Edit | L€ |L|.>_! b l

LCOGO Kewin ILDE‘.&TE D700 OM CHAIN MAIMLINE STA 207+23.38 R 1 OFFSET 0.00000 |;!

% 1 LOCATE D700 OH CHAIN MATIHNLINE STA 207423 .38 R 1 OFFSET 0.00000

Point D700 W 339.166.99 E 2,718,.353.49 Sta 207423 38
Point D700 stored

Step 8. Next, access the Locate Point dialog box and fill out as shown:

COGOD éll

LTl 4G

HE

Note: The directional bearing is N 49 04 17.00 E.

| Locate Point [ x| I

Id: |D?D1

¥ Digtance: |48.54
¥ Direction: M 4904 17.00

[} Oifset: I 0.00
"] Slope |

[ Store Line IL‘I

6-8 VDOT Road | Training GEOPAK 2001MR



GEOPAK®

With your cursor, ID point D700 that was visualized in Step 5. Issue a second DP
anywhere in the dgn file to validate the location of point D701. Point D700 and Line L1 will
be visualized in the design file and stored into COGO.

NOTE: The correct location for our project is to the northeast of the chain Mainline.

Step 9. Access the Store Tangent Curve Constrained dialog box and fill out as shown:

gStule Tangent Curve Cons... [E]
Id: [RECEUDT

¥ Radius: |12D.EIEIEIEI

¥ _Length VI !119.0500

With your cursor, ID the line that was visualized in the previous step.
Issue a second DP to accept the line.
Issue a third DP to identify the direction of the curve.

Issue a fourth DP to validate the solution and store the curve.

Step 10.  Access the Locate Point dialog box once again and fill out as shown:

P |
Id: | D702

| Distance: [E3.8618

[ Diection. |N7 4612w

[T Offzet: I 000
[ Slope |

¥ Store Line IL2

With your cursor, ID the visualized PT point of the curve.
Issue a second DP to validate the solution and store the point.

Step 11.  Access the Store Chain dialog box and fill out as shown:
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I"—_
Zswen B

Id: |
Beqin Station:

[REDEUD

0+00.00

Opposing Element: | Transpose Vl
b an Gap: ID.DD1 aaa

With your cursor, ID the visualized line running between points D700 and D701.

Issue a second DP to accept the line.
Issue a third DP to accept the direction
Step 12.  Describe chain REDBUD and review th

Step 13.

g[:nnrdinate Geometry Joh: 101
File  Edit

20 =

Operator: vd
Element View REE LUzer
Intersect
Locate

Superelevation

Permanent Visualization ¥

Inverse
LCOGO Key-in I DES CHa RE _ﬁavigator
Best Fit
L 1 DES CE Translation and Raotation
Map Check

Chain REDEUD cont

Roadway Interzections
D700 CUR REDBUD-

Cul-de-sacs

of the chain and store it into COGO.

e output in COGO.

Clear all the visualized elements from the file using the Tools > Clear Visualized
Elements (ALL) pulldown.

|E|_. @ f;—/ f&* ?%? @ ﬁg V! Bedefine
pe]l ] =[]

-

Oje

Beginning chain b RedrawVizualized Elements

Feature: DEFAULT_ ClearVisuslized Elements [Temporary] I
SEEEEEEEEEEEE T T N alized Elemer ] - EEEEEEEEEEEEEEEEEEEEEEEEEEE T
Point D700 " 339,166.99 E 2.,718,353.49 Sta 10+00.00 [+
Step 14.  Save your input file.
| CHaIM AINLNE
1ampa CHaAIM RaMPA
Cancel |
Step 15. Exit COGO.
Step 16.  Exit MicroStation.
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CHAPTER 7

Design and Computation Manager

7.1 Introduction

Objectives

Understand the use of the D&C Manager to plot horizontal alignments into
MicroStation.

Understand the format of the hierarchical database and how to use it.

Be able to use the D&C Manager in conjunction with other GEOPAK tools &
MicroStation to draw and manipulate elements.

Project Manager

Plan View Design

Road Tool Frame

& o

ey

E=f rrr
| rrr

Menu Bar Application

GEOPAK Road > Design and Computation Manager
GEOPAK Road > Plans Preparation > DP Station Offset
GEPAK Road > Plans Preparation > Draw Transition

The Design and Computation Manager (D&C Manager) is a tool that allows the user to standardize
graphics elements for drafting and pay item quantities.

A hierarchical database is used with the Design and Computation Manager. This database stores
information concerning functional classification and display preferences for each feature and item
used in a MicroStation file. This file is commonly referred to as the ddb file (*.ddb).

Categories are used to group and classify the features and items used in creating construction
drawings. In the example below, Location & Design and Right of Way are both categories.
Categories are represented with a folder icon.

gDesign and Computation Manager =

Fil= Edit Settings Fawortes Help

g id

s 2 hdatahgeotwdothioad] wstandardshgeopak WD O T englizh. ddb
23 Location & Design
23 Right of “way
3 Utilities
3 Traffic
23 Erwironmental
0 Geotechnical

GEOPAK 2001MR
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These categories each may contain sub-categories.

The sub-categories break down each

classification into more specific items. For example, Traffic may be broken into several additional
categories such as Existing and Proposed.

gDesign and Computation Manager [_ O] x|

Fil= Edit Settings Fawortes Help

i)

23 Right of Way

3 Utilities

O r—————
23 Existing
£3 Propozed

23 Erwironmental

0 Geotechnical

-

Within a category, the items that are included are designated according to the process that they will
be used for (as a drafting item indicated by a paintbrush shown in the following diagram):

File Edit Settings Faworites

gDesign and Computation Manager !EI E

Help

o] S 1ol

3 Box Culverts

23 Construction Limits
23 Cross Section

£3 Curbing

23 Drop Inlets

3 End Sections

3 Endwall:

hd

Each entry represents a specific item. The various icons representing the function they will be
utilized for can identify items.

=

Paintbrush (draw design elements)

gl |

Calculator (quantities calculations)

[

Report icon (default, pavement design, pavement markings, etc.)

See calculator icons in diagram below:

gDesign and Computation Manager
Fil= Edit Settings Fawontes

g id

£ Miscellaneous Features

23 Limits of Corstruction

3 Ground Corver

23 Walks

& Curbing

014414 Curb [C5-2)

012020 Standard Curb CG-2
012113 Radial Med. Cusb MC-1
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The database may also be password protected if desired. This can be used as a security measure to
protect the integrity of the database file and ensure its consistent application within an organization.

7.2 Accessing the Design and Computation Manager

When the Design and Computation Manager is accessed, two dialog boxes are displayed.

File Edit Settings Favorites Help

¢’ = % ]
& C:hdatahgeohwydothioadlbstandardshgeopakhDO T english. ddb ||

& Location & Design
£ Bazelines -
(£ Box Culverts
(£71 Cross Section
£ Curbing
3 Drop Inlets
£ End Sections
23 Endwalls =

g id

The main D&C Manager dialog box is composed of two distinct areas:

e Across the top are icons for the various modes. The D&C Manager may be configured to
operate in seven different modes: Display, Design, Set, Compute, Shape, Pavement
Marking and Preferences. As various modes are selected, more icons are displayed within
this area.

o The Path box displays the name of the attached database file and your current position
within the database structure. It lists the categories, sub-categories and items available for
selection. This hierarchical data structure functions much like a directory. Double clicking
enables the user to move up or down within the database.

A second dialog box appears differently depending on the mode of operation. This dialog box
enables the user to set other options not available on the main dialog box. The dialog box below
appears when you click on the Design Icon.

FZBIKE - Bicycle Trail x|
7| Place Influsnce Aatch Point Text i Drrawe Plan & Profile I

7.2.1 File Commands

For the GEOPAK designer, the only file command options needed are Open and
Exit. The other commands such as Save, Merge and Compress are used by
personnel who maintain the database.

As mentioned previously, the Password option may be used to password protect
the database so a user would not be able to make changes to it.

Merge. . 3
Compreszs

Pagzword ...

Enit
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7.2.2

7.2.3

7.24

Edit Commands

As a designer, the most-used Edit commands will be Find, Identify and i

Review Item.

Find — This tool will search the database (from your current location) Copy...

for an item or category. If the database is password protected, all other Move...

items will be disabled. Delete...
Rename...

Identify — This tool will allow you to select an element in the design file Find...

to identify which item it matches in the database. Identify

Review Item — This tool will allow you to review the settings/symbology New Cateqory.

for a particular item in the database. Mews [bam...
tadify [term...
Riesiew [bem...

Settings

Display Settings - temporarily changes the display of
elements on the screen to one common color, then the

Desgign...

user may specify additional elements to be viewed in their Dislog
original colors. This tool enhances visualization when Criteria Viewsr

working on a complex project. Hiesarchical Paths...

. . . Computation Uniks...
Design Settings - sets the maximum gap tolerance and Computation Urknowns. .

deduction tolerance used in computations and the drawing Compute
scale for placing cells.

Dialog — This option controls how the level up and level down icons function when clicked when
using D&C Manager in toolbox mode.

Criteria Viewer — This toggle is used when a criteria writer is troubleshooting new 3PC.

Hierarchical Paths - This dialog box is utilized to define the path(s) for use in the Symbols option
within the D&C Pavement Marking tool.

Computation Units — This dialog box shows the computational units available for the current system
- English or Metric.

Computation Unknowns — This will display the file containing all user defined unknowns.

Compute — This dialog box contains fields and options specific to the Compute process.

Favorites

Add to Favorites - saves current D&C Manager path for easy recall in the F'?"-"'Z"“-EE: _
future. Add to Favoritez

Organize Fawvarites. ..

Organize Favorites — allows the organization of previously saved paths.
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7.3

Operational Mode - Design

The Design mode enables the user to draw each roadway element or COGO element (and
associated attributes) in the design file based on drafting item parameters.

First, the desired item is highlighted in the main dialog list box, i.e., alignment, edge of pavement, etc.

Fil= Edit Settings Favorites Help
7~ 1d @ ¢ m % [ &
23 Median Bartier =]
21 Median Stip

[ Mizcellaneous Features
FORCESL - Farce Slope Lines 1
B SRMATCH - Side Road Match Lines -
o BIKE - Bicycle Trail

gh BOE - Back of Entrance
&y STEPS - Steps
gy COMCSLAB - Concrete Slabs, Columns, Signs, & Posts

-
=
—)

The Place Influence option sets the level, symbology and attribute tags of elements drawn or copied
using MicroStation commands. When the Place Influence toggle is activated, elements are drawn
using the level, symbology and attributes as defined in the GEOPAK database. When Place
Influence is off, elements are drawn using the active level, symbology and attributes of MicroStation.

Z5 BIKE - Bicycle Trail [ x]
I {Place Influence! | [ Draw Plan & Profile

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 enables the user to choose a
COGO item to draw.

=EFOP Edge of pavement m

' I F'Iacelnfluence | Draw Cogo Element
|

If an alignment, profile or parcel item is chosen, the Draw Cogo Element button changes to Draw
Plan and Profile.

= PROALI Proposed alignment m

| I Fiace influence: | Match Point Text | [ Draw Plan & Frafile |

From the secondary dialog box that is opened, click the Draw Plan & Profile button to initiate the
drawing of COGO elements into the design file. Clicking this button prompts the user for a job number
(the coordinate geometry database file wherein the COGO elements are stored), and then opens a
dialog box that enables the user to choose a COGO item to draw. Do Not activate the Place
Influence toggle when using Draw Plan & Profile.

' If utilizing the Design & Computation Manager within Project Manager, you are not
prompted for a job number since this is associated with the active project.

GEOPAK 2001MR Design and Computation Manager 7-5



GEOPAK”

Eight operations may be accessed from the Plan
and Profile Draw dialog box: Points, Lines,
Curves, Spirals, Chains, Stationing, Parcels, and
Profiles. Each of these operations dynamically
changes the dialog box to reflect the selection
with the various draw and label features used
when placing a COGO element in a graphics file.

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. 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
(i.e. 10/11).

#5 GEOPAK Plan & Profile Draw [x]

- Doeration
I: b Paints Hé Foadway  prop, roadway har
Limes
K Curves
Spirals Il cel
Chainz [T Scaled Point [Circle]
Stationing [T Secaled Paint Text |
Label Scale I'IEIEI
Operation
[ Paints | Ha Roadway  prop, roadway hori
K.eyin Poirts: |
I Ccel
[T} Scaled Point [Circle]
[ Scaled Point Test |
. Dperation ——
[ Lines I Ha Roadway  prop, roadway hon
Keyin Lines: |
Select Line ¥ Line Direction Label

[T Line Length Labels
"] Line Labels Only

7-6 VDOT Road I Training
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The dialog box settings for curves, spirals, chains,
stationing, parcels, and profiles have a list box

that display the names of all curves, spirals and - Dperation —— 1
chains stored in the active coordinate geometry { Curves | HARoadway  prop, roadway hori |
database file. Highlighting one of the available Select Curve

elements initiates further commands to draw the T ¥ Curve Label

element into the design file. Each type of item 102 l:curs Data

has a list of parameters that can be optionally THARLL [ Cuivel abels O

plotted. TRAMSRAT-1

™ Place Curve Data By DP

Label Scale I 100

GEOPAK can draw elements to non-active levels. After elements are drawn, it may be
necessary to turn on appropriate levels and use the MicroStation fit command to view the
elements.

§ =l

7.4 DP Station/Offset

Feature / Function Utilize any station / offset in MicroStation commands requiring a data point.

Tools Plans Preparation

x|
) =k

i lh U

Menu Bar Application GEOPAK Road > Plans Preparation > DP Station Offset
The DP Station/Offset command works in
conjunction with MicroStation commands and the Job [
D&C Manager. It can be used as the data point for Chain [ | Select |
any MicroStation command. DP Station/Offset Station |
provides precision placement of elements based on a Offset [ |
station and offset of a stored chain. Uses for this Tangert+180 | ™) AutoAngle
command include precision placement of elements ﬂl ﬂl
and window functions. — =

GEOPAK 2001MR Design and Computation Manager 7-7



GEOPAK”

7.5 Draw Transition

Feature / Function

Draw transition based on a two sets of station / offsets.

Tools

W

Planz Preparation =l

-4 I i | B e

T
| g,.!..l..l Jd

Menu Bar Application

GEOPAK Road > Plans Preparation > Draw Transition

The Draw Transition tool draws a line/curve based on a beginning station/offset and an ending
station/offset relative to a selected chain. Use of this command includes turn lanes, mailbox
widening, curve widening and lane transitions.

& GE0rak brow Tsion B
Job |

Chair Select |

Begirining Station |
LF
Beginning Offzet I _—I
Ending Station I
LF
Ending Offget I _—I

Apply |

Elements placed with Draw Transition have MicroStation element type curve when the
' beginning and ending offsets are different and MicroStation element type line and/or arc
®.  when the beginning and ending offsets are the same.
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LAB 7: D&C Manager — Plans Production

7.1 Accessing Design and Computation Manager
Step 1. Execute C:\data\geo\VDOT\road1\LAB7.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\road1\d17682des.dgn

Step 3. Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Step 4. Select the icon Plan View Design button from the Road Plan View Des... x|
Project: 17682.prj workflow dialog box, which opens the Plan
View Design tool box.

7.2 Drawing Alignments

Step 1. Select the Design and Computation Manager icon (as indicated above) to invoke the
Design and Computation Manager shown below. A secondary dialog box will appear to
be used in conjunction with the Design and Computation Manager dialog box.

gDesign and Computation Manager !EI ]
File Edit Settings Faworites Help

g1

B ¢ =|%l]

&R Chdatageotwdotiroad] hstandards\geopak \WDOTenglish.ddb
B L ocation & Design

£ Right of Wway
£ Utilitiss
3 Enwironmental
23 Traffic
3 Geotechnical

Step 2. Select the item shown in the dialog box below.

Fil= Edit Settings Fawortesz Help

o] 1| B | =/ WL

&2 [ \datahgeotvdothioad]standardshgeopak WhOT english. ddb i
2= Location & Design
[ Alignments
= Horizontal

o BLZ5 - 25 Scale Bazelines

& BLBO - 50 Scale Bazelines
& BL100 - 100 Scale Basslines
23 Yertical
23 Bow Cubverts
23 Construction Limits

4]
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Step 3.

Next, select the Draw Plan and Profile
button from the secondary dialog box:

£ BL25 - 25 Scale Baselines [x]
I Flace influencel | Match Point Text | [ Draw Plan & Profile |

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Select the Chains operation. Each of
the chains will be displayed in the list
box as shown. Notice that the options
that are to be drawn with the chain are
already activated. Set the Label Scale
to 25.

To draw the chains, click each name in
the list box. Only click once!!l Each time
you ID a chain it will be plotted into the
design file.

Change the Operation to Stationing
and modify the dialog settings as shown
in the image to the right.

Annotate each alignment by clicking the
chain names in the list box.

Review the results of Steps five and six.

Notice that we are forcing all the labels
and tic marks to the left. This looks a
litle odd for RAMPA, so let's change
that.

Make sure that Graphic Group lock is
ON, then delete the tic marks and
stationing for RAMPA.

Change the options as shown to the
right and re-station RAMPA.

Exit the Plan and Profile Draw dialog
box but remain in D&C Manager.

| £ GEOPAK Plan & Profile Draw [x]

BLZ5 - 25 Scale Baselines™ ‘

Select Chain

EBL4EN ¥ Line Direction Label
MAINLINE [ Line Length Labels
RaPA, MO L

REDELD Lirne Labelz Qniy

¥ Curve Label

¥ Curve Data

"] Curve Labels Only

[ Place Curve Data By DP
™ Spiral Label

¥ Spiral Data

"] Spiral Labels Only

[ Place Spiral Data By DP

Label Scale I 25

#5 GEOPAK Plan & Profile Draw [ x]

Operation

’V Stationing | BLZ25 - 25 Scale B azelines® ‘
Select Chain to Station
EEBL4ED | Tick Marks
g:}l\.TFI'_,LNE ¥ Tick Marks Stations
REDBLD | PC#&PT &C5 .. lahels

V| Pl labels

r Small Ticks

Ticks LT; Labels LT__|
r Large Ticks

Ticks Both: Labels LT |

- Control Point Labels

Label Scale |25
- Small Ticks
Ticks RT; Labels RT |
r Large Ticks

Ticks Both: Labels BT |

2 Conitig) Pomit L abels

i Force RT . I
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7.3

Drawing Other Plan View Features

We are going to develop roadway features representing the proposed roadway. The roadway is
made up of 4 distinct sections:

e 4 lane divided highway with depressed median from Sta. 200+00 to Sta. 202+00. Left side of
the roadway will be resurfacing while the right side is new construction.

e 4 lane divided highway with raised median from Sta. 202+00 to Sta. 204+25. Left side of the
roadway will be resurfacing while the right side is new construction.

e 4 lane undivided highway from Sta. 204+25 to Sta. 211+00.

e 2 Lane highway with Entrances and Exit Ramps from Sta. 211+00 to Sta. 220+00.

To perform these tasks, two specific GEOPAK tools will be utilized: D&C Manager to determine
element symbology and Draw Transition to place the elements between specific pairs of stations
and offsets. Because of time constraints, we will not develop the planametrics for the entire project,
but just for a select area.

Step 1. Navigate to the item Location & Design > Pavement > 900344 Edge of Pavement.

Step 2. Select the item 900344 Edge of Pavement and then enable Place Influence.

Step 3. If desired, click on the Switch to Toolbox Mode (left most icon) icon on D&C Manager.
o [Pavemert ~|l& 300344 Edge Of P 7] g4 id | BEaE i g ‘ gl &l g¥ ‘

Step 4 Open the Draw Transition tool from the Plan View Design palette. Fill in the values as

Step 5.

shown below then click Apply. This will draw the right edge of pavement between the
given station range.

Z GEOPAK Diaw Transition [x]

Job | 101

Chain [MAINLINE Select |
Beginring Station | 200+00
Beginning Offzet |33 EI
Ending Station I 204+00
iy |

Next, modify the dialog box as shown to draw the edge of pavement transitioning from
204+00 to 205+00.

Z GEOPAK Diaw Transition [x]

Job | 101

Chain [MAINLINE Select |
Beginring Station | 204+00
Beginning Offzet |33 EI
Ending Station I 205+00
iy |

GEOPAK 2001MR
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Step 6. Draw the additional features shown in the following table. Check that the correct feature
is selected in D&C Manager before continuing. When completed, disable Place
Influence, then close D&C Manager and Draw Transition.

Note: All items shown in the table fall under the category Location & Design.

Feature Beg. Station Beg. Offset | End Station | End Offset
Curbing > 012600 Standard. Comb.
Curb & Gutter CG-6 205+00 26.0 211+00 26.0
Walks > 013220 !-Iydraulic Cement 205+00 285 211+00 285
Conc. Sidewalk 4
Walks > 013220 !-Iydraulic Cement 205+00 335 211+00 335
Conc. Sidewalk 4

Pavement > 900344 Edge of 211+00 240 212+00 120
Pavement

Pavement > 900344 Edge of 212400 12.0 216+00 12.0
Pavement

Pavement > 900344 Edge of 216+00 12.0 217+00 24.0
Pavement

Pavement > 900344 Edge of 217+00 24.0 218+08.66 24.0
Pavement

Pavement > 900346 Paved 211400 34.0 212400 220
Shoulder

Pavement > 900346 Paved 212400 220 216+00 220
Shoulder

Pavement > 900346 Paved 216+00 220 217+00 34.0
Shoulder

Pavement > 300346 Paved 217+00 34.0 218+08.66 34.0
Shoulder

Step 7. Exit MicroStation.
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SESSION 8

Existing Ground Profiles

8.1 Introduction

Objectives Learn to draw and store existing ground profiles extracted from a surface
model.

Project Manager NOTE: This application is not available through Project Manager

Tools Planz Preparation

=]
i o Ll i = [

Menu Bar Application GEOPAK Road > Plan Preparation > Draw Profile

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

e GEOPAK coordinate geometry database wherein the vertical alignment is stored.

e GEOPAK binary TIN file, Site Model or Site Object. The Site Model or Object are created
utilizing GEOPAK Site Modeler software and are stored within the GEOPAK Site project (gsf)
file.

In addition, if the source data is TIN files or site components, the resultant profile may optionally be
stored within the coordinate geometry database.

GEOPAK 2001MR Existing Ground Profiles 8-1
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8.2 Invoking the Draw Profile Tool

The generation of profiles must be invoked from within the 2D MicroStation design file wherein the
profile is to be drawn. When the tool is selected, the dialog box depicted below opens.

File Edit Update Optionz

Job Mumber: E El I
Chair: |< Mone » :I

Surfaces ] COGD I

acd EY(LIC

P e

r rm—(
) void [

r I—ﬂ{ [
—

The initial entries that are required are the Job Number and Chain name. Once selected, click the
Dialog Profile Cell Control icon(to the right of the Job Number field). This will invoke the Profile
Cell Control window shown below.

S [x]

Active Chain: |ESREER

ticrostation File Station Elevation  H.Scale V. S5cale  Gap

a]
2
X

Select the Active Chain that the new or existing profile is to be stationed along. If no profile cell
exists, click the Place Profile Cell icon along the right side of the window to place a new cell. If
multiple profile cells exist, highlight the desired cell and click the Activate Profile Cell icon.

8.2.1 Update Options

Four update options exist that allow the user the control needed to tell the software what to do if a
profile has been previously drawn in the file and needs updated. The options are toggled off / on by
each selection of the option by clicking the Update Options pulldown. The check to the left of the
option indicates the option is active. Only one option may be active at any given time, therefore, if an
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option is selected, the previous active option is de-activated. The four options are detailed in the

table below.

Delete Existing Elements and
Redraw

Delete Non-Modified Elements
and Redraw

When this option is activated, any profiles previously drawn with
this tool are deleted and new ground lines are drawn.

When this option is activated, any profiles previously drawn with
this tool and not modified with any MicroStation commands are

deleted and new ground lines are drawn.

Draw on Top of Existing

When this option is activated, any previously drawn profiles are

ignored and a new set is drawn, resulting in multiple copies of

each

Query

profile.

is pressed.

8.2.2 Surfaces Tab

The Surfaces tab defines the surfaces utilized as source data when drawing profiles.

When activated, the user is prompted each time the Draw button

Multiple

surfaces from a variety of sources can be drawn in a single processing. When the tab is selected,

the dialog box dynamically changes as depicted below.

File Edit Update Options

Job Murnber: |RTGHN ~ |
Chain:; IM:&INLINE :I

Surfaces ] COGD I

£l

Dizplay Settings

Label Scale; I 0.000000

Drraw

|
bt
gﬁ-

Type Mame
r Details
TIM File: |
tethod:

Triangles

=

r Dizplay Settings

By Level 5

yrbology "l vl |——

lh

Filter Tolerances
Harizantal: | 0.3000

|V W anianice: I 01000

r Station Limits
-
-

Begin: I 200+00.00 i
End: | 222+06.84 i

|

Offsets ——————

Horizontal: I 0.0000

Wertical | 0.0000

[ void [——

Each surface to be drawn must be added to the list box. This is accomplished via the action / edit
buttons on the right side of the dialog box. Each surface draws a cross section line string or lines.
When a line is added to the list box, the profile is drawn. Note: clicking on the draw toggle in the list

box deletes or redraws the profile.

GEOPAK 2001MR
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To add to the list box, simply select the source data and method, Display Settings, Tolerances and
Offsets, and then add the profile to the list. Once a profile is drawn, it may be updated at any time by
using the Update Profile icon. Refer to the Update Options section to review those options. Any
profile may optionally be stored to the GPK file if desired.

8.2.3 Display Settings

The Display Settings group box specifies the element symbology of the cross section elements being
generated. The symbology may be specified using Level Symbology or a feature selected from a
D&C Manager database.

To use By Level Symbology, set the option to By Level Symbology, then double click on the
graphic. This opens the Set Feature dialog box, wherein the symbology can be specified. Click OK
when completed.

To use By Feature, set the option to By Feature. Next, press the Paintbrush icon, which invokes the
current Design and Computation Manager. Select the desired item, and then press the OK button,
which closes the Design and Computation Manager, and populates the Draw Profile Display Settings
group box.

8.2.4 Filter Tolerances

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

Horizontal Telerance

Variance

8.2.5 Offsets

Vertical or Horizontal Offsets may be specified in terms of master units (i.e., feet or meters). The
Horizontal Offset is the distance offset from the Chain. Once the horizontal location for the profile is
determined, the data source is utilized to determine the profile. Any Vertical Offset is applied after
the profile is generated from the source data.
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8.2.6 Store Profile to COGO

&)

gStnle Profile E
Prafile Hame; Imlgmund Select |

V| Stare Prafils in GF'K

8.2.7 Cogo Tab

The Cogo Tab is utilized for drawing any

When the profile is drawn, it may also be stored in COGO by
pressing this button, which opens the dialog box depicted
below left.

The profile may be stored, or just the input file may be
created. If an input file is created, the Operator Code and
File Name are required. If the dialog box is invoked while in
a 3D file, the user may toggle on the option to create a 3D
profile string. The 3D profile string consists of the circles
denoting every location where the design centerline
intersects topographic elements. If the circles are not
deleted at this time, they can be deleted at any time with a
single application of the MicroStation "Delete Element"
command.

profile that has been previously stored into the GPK file.

File Edit Update Options

Sufsces |16060)|

Job Mumber: I'ID'I :l
Chain: |MAINLINE :I

-j@ ﬁ' Label Scale: [0.000000

Mame Digplay Settings Diraw
|
m
bed
- Detailz
Profile Marne: |< Mone » :l Slallnrlu Limats
Vertical Offset: [0.0000 [ Begr [200-0000" {595
[T End [222+05.24 i
r Display Settings
BgLeveIngboIogE | vl [—
. [(WoEnmess =] b v [0.0000 |
' O . [vand” ]

To draw a profile, first select the Profile Name to be drawn. The Vertical Offset defaults to a value
of 0, but can be set to any value. This instructs the software to draw the profile at a distance above

or below the elevations in the GPK file.
draw only a portion of the profile.
selected, the Options area of the dialog
the profile can be specified.

Station Limits may also be specified to have the software

If the Display Settings are set to By Feature and a feature is

box is un-ghosted. This is where various labeling options for

If a value is given for the Strip Grade Increment, elevations will be

placed at that increment along the bottom of the profile.

GEOPAK 2001MR
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8.3 Profile Report

To review a textual report listing stations and elevations of a ground profile, open the GEOPAK
Coordinate Geometry dialog box. A couple of different methods can be used to create this listing for

any profile.

By selecting Element > Profile > List/Print then
highlighting a specific profile name and clicking Print.
The results of this command will be displayed in the
Command Output window of the Coordinate
Geometry dialog box. To obtain a hardcopy of this
information, create an output file using the File >
Output command and supply a filename of 1-5
characters. Then use the File > Print > Output File
command to print this to the default system printer.

The second method utilizes the COGO Navigator tool
to create the Print Profile command. The
advantage to this method is that multiple profiles can
be identified at once and printed to the Command
Output window. Start the COGO Navigator by
clicking Tools > Navigator or selecting the icon from
the COGO dialog box. Change the Element to
Profile then highlight the desired profile(s). Once
selected, click the printer icon on the Navigator to
process the profile(s).

8.4 Drawing Profiles with D&C Manager
[& Dosion and Computation Mansger ———_ MEIE)

File Edt Settngz Favontes

As with other COGO elements,
Design and Computation Manager

5 Profile > List/Print B

Profilez

MLGHDUND
FRELIM

Print |

£ Navigator[101]
Select Toolz

HX[B

EEIement Frofile - |

HName  [Featue | |
MAINLINE

MLGROUND

PRELIM

Help

will be utilized to draw any type of
profile into a MicroStation file:

existing roadway, proposed e Mondan:
roadway, utility, special ditch, etc. £ Paved Ditches
To get started, open D&C Manager 1 Pavement
then navigate to the desired item for £ Pipes
plotting of the profile. Upon (2 Profiles

selecting an item, click on the Draw
Plan & Profile button on the

7 Proposed

s PROEXIST - Existing Profiles

supplemental D&C dialog box.

3 Retaining W alls
3 Seeding
3 Sign lsland
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The next dialog box that appears is the GEOPAK Draw Plan & Profile window, as depicted below.

Z GEOPAK Plan & Profile Diaw [x]

Operation
’7 Profiles | PROE=IST - Enisting Profiles™ |
Select Profile

MLGROUMD 7] WPl Labels From WPl I

Circle I

¥ Horizontal Axis Labels

¥ Wertical Axis Labels

[T W.C. Incremental Elesvations
[T .C. Parameters

[ Grade Labelz: | +'and“ I
[T K value

[T] External Length

| Station Equation |_Mo Gaps I
I WVPCA/PT Label

[ Stopping Sight Distance

"] Project Profile

Label Scale

If it is not already selected, change the Operation to Profiles. Displayed in the window is a list of
profiles currently stored in the GPK file. Along the right side of the window are labeling options for the
profile that is to be plotted. Configure these as desired before selecting a profile to plot.

e VPI Labels — Labels the station and elevation of the VPI — typically turned off for plotting of

existing profiles.

e Horizontal Axis — Places stations along the bottom of the profile.

o Vertical Axis — Places elevations along the left side of the profile.

e VC Parameters — Labels the length of the vertical curve if applicable.

e VPC/VPT Labels — Annotates the station and elevation of a vertical curves control points.

o Stopping Sight Distance — Places text for crest vertical curves representing the curves
stopping sight distance as defined by AASHTO.

After selecting a profile to plot, the dialog box below opens.

Since a profile does not have XY

coordinates, the user must specify a location in the MicroStation file to place the profile and a scale at
which to plot the profile. When using a ratio other than 1:1, the horizontal dimensions of the profile
remain true and the vertical is exaggerated.

GEOPAK 2001MR
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The location can be selected by clicking on the
DP button then specifying a location in the file by MLGROUND
issuing a data point in the view. The coordinates Begirning Station  200+00.00
can also be keyed in to the dialog box. A Profile by o 2l 6
. X Beginning Elevation 2,021 5273
Cell can be drawn into the file to represent the Ending Elevation 2,033,0563
location of the data point and associated WMasimium Elevation 20990563
information. This cell can be used in any other Minimum Elevation 20158573
GEOPAK tool that needs to know the location of
the profile. A PGL Chain must be selected before Horzartal Scale [25
drawing the profile cell. This chain will be the Vertical Scale [5
chain that the profile is stationed along. Beginning Station [200+00.00
Ending Station I 222+06.84
If a value is specified for the Strip Grade Stip Grade Increment [0
Increment, elevations will be calculated at the .
desired interval along the profile and placed just DR L
above the Horizontal Axis Labels (stations). DP Elpvation [ 1500
, _ o[ ] il
Click OK to draw the profile. DPY |

~ Profile Cell

PGL Chain | %

Draw Cell 4ty | | Identity Cel |
Ok | Cancel |
8.5 Projecting Profiles with D&C Manager
In this option, the selected profile is projected
back onto the reference chain, whose stationing is
utilized for drawing. Of the standard Profile Operation
options, only the VPI Labels and Label Scale { Profiles | PROF Propased Profie- |
option are supported. The Extract Elev from TIN Select Prafile
File toggle allows a survey chain to be draped MLEROUND [~] 7 HF Labels!
over a TIN and the elevation extracted from the | |-~ ]
TIN. The name of the TIN File may be manually .
entered or selected via the Files icon. If the 21
toggle is NOT active, then the elevations for the 252
profile are determined from the Survey Chain 33312
plus. The Depth of Cover keyin field allows a 5973
value to be entered that will raise or lower the 2921
elevations of the generated profile. The Depth of 23211
Cover is useful for drawing the profiles at an ggg}g r No Gaps |
average depth of cover elevation while the actual 00
profiles were field located on top of the existing 366
ground. jjlgﬂ ¥| Project Profile
Note: The list box changes slightly when the ﬂg}u 0 t:bflcsca'e I_Iguuuu
Project Profile option is activated, as survey 4011 = sph g Lover 1222
chains are displayed in addition to profiles. ] Evtract Elev From Tin Fie
Profiles are listed first (above the dashed line),

then survey chains are below the dashed line as
shown on the right.
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LAB 8: Existing Ground Profiles

In this exercise, existing ground profiles will be drawn representing the centerline of chain MAINLINE.

8.1 Draw Existing Ground Centerline Profile
Step 1. Execute C:\data\geo\VDOT\road1\LABS8.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\road1\d17682prof.dgn

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Step 3. The file d17682des.dgn should be attached as a reference.

Step 4. Select the Draw Profile tool from the Road Tools palette.

Road x|
B |

e

Lot

& &
The dialog box below will open.

File Edit Update Options

Job Mumber: E El
Chair: |< Mone » :I

Surfaces ] COGD I

i SH SR =

]
s A
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Step 5. Select chain MAINLINE.
Step 6. Click the Dialog Profile Cell Control icon (to the right of Job Number).

‘ Draw Profile

| File Edit Update Options
Job Mumber: [T07 =] % ﬁ

Chain: Dialog Profile Cell Control

‘ Surfacesl COGOD ]

Set the Active Chain to MAINLINE.

Z5 Profile Cell Control [ x]

ticrostation File Station Elevation  H.5Scale V. Scale  Gap

|

4
X

Step 7. Click the Place Profile Cell icon on the right side of the dialog box. This will open the
Place Profile Cell dialog box.

| Place Profile Cell =l
Station: | EEEEIIRNEE
Elewation: I1SDD.DDDD
Horizontal Scale; I 25.000000
Yertical Scale; I R.000000

Mo Gap vI
Cell Range

Top Delta 'I | 250.0000
Eottom Delta vI I 2500000

Step 8. Fill the dialog box out as shown above and then DP somewhere to the right of the plan
view reference file in order to place the profile cell into the design file.

Fit the view contents.

Close the Profile Cell Control dialog box.

Step 9. From the Surfaces tab, select the folder icon in the Details area, then select the
SURVEY.TIN file for the TIN File to cut the profile. Set the Method to Triangles. This
instructs the software to compute elevations at each location that the chain intersects a

triangle leg from the TIN.

r Details

TIM File: [ surves.tin =
Method: | Triahgles ¥
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Step 10.

Step 11.

Use By Feature mode in the Display Settings area of the dialog box. Click the

Paintbrush icon and select the item shown below.

- Dizplay Settings

By Feature "l Lw1 -

Feature: [« Mo Ertries > =] &

Profiles
& PROEXISTI00 - 100 Scale Existing Profiles
& PROPRZES - 25 Scale Proposed Profiles 5:1
& PROPRS010 - 50 Scale Proposed Profiles 10:1
& PROPR10020 - 100 Scale Proposed Profiles 20:1
21 Box Culverts

Fil= Edit Settings Fawortesz Help

galia ok | Clse |

&2 [ \datahgeotvdothioad]standardshgeopak WhOT english. ddb |~

2= Location & Design
= Alignments
23 Harizartal

4]

Press OK.

Click the Add Surface Settings icon to add the profile to the list box as well as draw the

profile into the Microstation file.

Surfaces I CoGo ]

Type Mame Dizplay Settings
FROE

Add Surface Sel

ttings
x
,El#
8.2 Store Profiles into COGO Database
Step 1. Click the Store Surface in COGO icon.
Surfaces ! COGOD I
Tupe Mame Diizplay Settingz Diraw
PROE |
X
&
Store Surface in Cogo
GEOPAK 2001MR LAB 8: Existing Ground Profiles 8-11
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This will invoke the Store Profile dialog box.

ESIDIE Profile I
Profile Mame: l ralground Select I

¥ Store Profile in GPE,
["] Create Input File

—
| [[Fies |

Apply |

Step 2. Fill out the dialog box as shown above and click Apply. Close the Store Profile dialog
box.

Step 3. Click the Remove Surface icon. This will erase the profile from the DGN file. We will re-
draw the profile shortly.

Surfaces ] CoGo ]

Tupe Mame Dizplay Settings Diraw
TIN  zurvewtin PROEXIST

Remove Suface

8.3 Review Profiles in COGO

Step 1. Access the coordinate geometry tool. (Press the Coordinate Geometry button on the
workflow dialog box). Press OK to accept your project name, etc. This will open the
Coordinate Geometry dialog box.

Step 2. Select Element > Profile > List/Print from the COGO menu bar to invoke the List/Print
dialog box.

[ Profile > LisvPint |

Frofiles

Print I

Step 3. Select the profile ‘MLGROUND’ and press Print.

Step 4. Review the profile information in the COGO output display window.

Step 5. Close the Coordinate Geometry dialog box (use X in upper right corner of the dialog box).
When prompted to save the COGO session select NO.
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8.4 Drawing & Labeling the Existing Centerline Profile

Next, we are drawing and labeling the existing profile utilizing the Draw Profile tool's COGO tab.

Step 1. Click the COGO tab and set the Label Scale to 25 in the upper right hand corner.
Step 2. Select Profile Name MLGROUND from the drop down list in the Details area.
Step 3. Under the Display Settings set the option to By Feature. Select the feature shown
below and click OK.
. Select Design & Computation Payitem _.. EI ]
File Edit Settings Faworites Help
@] id ok | Cose |
&2 [ \datahgeotvdothioad]standardshgeopak WhOT english. ddb |~
2= Location & Design
= Alignments
23 Horizortal -
= Vertical
o PROEXISTZ5 - 25 Scale Existing Profiles
& FROEXISTS0 - B0 Scale Existing Profiles
& PROEXIST100 - 100 Scale Existing Profiles
& PROPRZES - 25 Scale Proposed Profiles 5:1
& PROFPR5010 - B0 Scale Propozed Profiles 10:1
& PROPR10020 - 100 Scale Proposed Profiles 20:1
£ Box Culverts =
Step 4. Click General in the Options area and set the Strip Grade Increment to 50. This will
label the elevations every 50’ along the bottom of the profile area.
Options
m- Strip Grade Increment; IED.EIEIEIEI
YR [W| Harizontal Axis Labels
vC | wertical Axis Labels
™ Station Equation
Step 5. Click the Add Cogo Profile Settings icon to draw the profile. This will draw the existing
ground profile with the proper symbology in addition to labeling the stations and
elevations along the bottom of the profile and the elevations along the left side of the
profile.
Step 6. Dismiss the Draw Profiles dialog box.
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8.4 Project Manager - Define

We are completing the Profile View and Location sections of the Working Alignment Definition in
Project Manager.

Step 1. From the Workflow dialog box of Project Manager, press the Define button.

Step 2. Highlight the Profile View option and populate the dialog box as depicted below.

f

Wulking Alignment Definition: mainline

Plan View Desian Fie: [[d178b2prof dan File: |
232;;"3 Evisting Profile: [MLGROUND Select |

Frafile View Proposed Prafile: I Select |
Location

Crogs Section View Begin Station;  200+00.00

E sizting Ground
Fropozed Finish Grade
DTH

&I Cahcel |

End Station;  222+06.84

We have not designed the proposed profile; therefore, we will return to populate this field in
a later exercise.

§ =ull

Step 3. Highlight the Location option. To quickly populate this category within working
alignment, click Identify Cell, then data point on the cell for the centerline profile in the
file and accept.

Note: Your coordinates may be different than those shown below. That is not a problem.

|

g‘#’nlking Alignment Definition: mainline

Plat View Horizontal Scale; I 25, Q000000000000
Faliem Wertical Scale: [5.00000000000000
Shapes

Profile Wigww Station Equation: Ma_&l
Liowzatian .

CIF Station: |2DD 0O.00R1

Crozs Section View aen i
E sizting Ground DP Elevation: I 1300, 00000000000
Fropozed Finish Grade

DTM LF = |2?2D?DE.4D4D

By DF
LPY: I 3385423490

Profile Cell
ak Cahcel
o] [Ees] { Draw Cellaty |

Step 4. Press the OK button to save the updates and close the dialog box.

Step 5. Exit MicroStation.
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SESSION 9

Vertical Alignment Generators

9.1 Introduction

Objectives

To create and store vertical alignments using the Vertical Alignment
Generator.

Project Manager

Vertical Alignment

Tools

Horizontal & Yertical Geometry =]

Menu Bar Application

GEOPAK Road > Geometry > Layout Profiles (VPI Based)
GEOPAK Road > Geometry > Layout Profiles (Component Based)

GEOPAK has a variety of tools for generating and storing a proposed profile. Those tools include:

The Vertical Alignment Generator (VPI Based) is a GEOPAK tool that can
graphically create and modify proposed design profiles or modify an existing ground
profile. The designer can generate a profile based on VPI data, design speeds,
stopping sight distances, and K values. These operations may be accomplished
through a dialog box and/or by dynamic manipulation of graphic elements.

The Component Based Vertical Alignment tools provide the user with a myriad of
tools to place, modify and delete profile components. Tool boxes organize tools to
include the placement of tangent lines, a variety of vertical curves. Components
interact with each other to automatically trim vertical curves, connect various
elements, and modify, copy and rotate components. The user also has the option to
store completed profiles in the coordinate geometry database.

A profile may also be created with Coordinate Geometry (COGO) input (key in
commands). In addition, there are VC commands that compute and display vertical
geometry and the parameters associated to aid in the development and generation of
vertical alignments used in conjunction with Store Profile commands. VC commands
define parabolas for various combinations of stations, elevations, grades, slopes and
the rate of vertical curvature (K value), and also define the tangents between two
parabolas or between a parabola and a point.

This chapter focuses on the two graphical based tools - Vertical Alignment Generator and
Component Based Vertical Alignment.

GEOPAK 2001MR
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9.2 Vertical Alignment Generator

9.2.1 Accessing

When selecting the Vertical Alignment generator, the first dialog

box that appears is labeled Settings, as depicted here. The Job Number [T
entries in this box set the parameters and define the location Operator Code [0 |

within the design file where the profile components are to be
displayed. All fields must be completed before the design

PGL Chain IMﬁINLINE Select |

~ Location and Scales

process can begin._ Once the OK button is pushed, the Vertical Horizontal Scale [25.000000 |
Profile Generator dialog box appears. Vertical Soale [E 000000
Note: This tool also utilizes the cell that was drawn in the Reference Station [200+00.00F -
previous exercise by using the Identify Cell button.. Rieference Elevation [1300.000000

¥ | 2720706.404C
DF
Y| 33854234900

~ Profile Cell
Diraw Cal at v | Identity Cell
Ok | Cancel

9.2.2 Using the Vertical Alignment Generator

This tool enables a user to load a previously stored profile or create a new profile. You will notice the
dynamic changes in the dialog box throughout the vertical alignment design.

75 GEOPAK Profile Generator [ x]

File Tools User

Station [ OFF

Eleration OFF

Dynamic |

#& GEDPAK Profile Generator [ x]
File= Toolz User
WPl WPl 2 WPl 2
BkGrade [47750 | OFF | Station [202+00.00|_OFF | FdGrade [47917 | OFF |
L [20000 Insert | Elevation [202988 _OFF | Insert[ L [45000
Station  200+00.00 Eefare Dgnamic:l Qeletel After Station  206+50.00

Elewation 2021.53

Yertical Curve

Elewation 2011.02

Symmetrical I 550 X830
Prev : Mest
WP Station 200+50.00  Speed 35 | L || 300.00 Station  203+50.00 W
Elewation 202362 k. | 35.8530 Elewation 2023.59
1L I Bl =
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Various design parameters must be defined prior to designing a new profile; which are discussed in
the options supported under the three menu options; File, Tools, and User.

9.2.3.1 File

e

Draw
Load
Save
Save Az

Enit

9.2.3.2 Tools
lzzue Data Point |

9.2.3.3 User

Clear - clears the profile display from MicroStation graphics and removes all VPI's
from the dialog box.

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

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

Save - stores a new profile or updates (redefines) a previously stored profile under the
same name.

Save As - is used to store the profile or to save a modified profile under a different
name.

Exit - ends the process.

Critical Points - Vertical curves may also be defined by one or two critical points — i.e.
the curve will pass through these points If mathematically solvable, the vertical curve
will be drawn and the design speed display adjusted to fit the current 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 other generic
operations. This is useful in displaying visual references within the profile that need to
be considered in design of the vertical profile.

Preferences - sets the rounding parameters for each of the items listed in the dialog box.
Also contains a toggle that will force the dialog box to window center the view on the current

Lee| VPI.
%;‘:SL”T K Values - is a table of stopping sight distance K-values for crest and sag conditions for
= various design speeds. These values are based on the AASHTO Green Book.
Settings - recalls the Settings dialog box that first appeared upon initializing Vertical
Layout.
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9.2.4 Creating A New Profile

!

The enter/tab key must be used to ensure values are accepted.

A new profile can be created with the following steps:

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Place the first VPI using one of the four supported options.

e Type station and elevation of the VPI into the appropriate fields in the Profile
Generator dialog box.

e Enter station of VPI as precision input (type in value), and allow the elevation to be
defined through dynamic cursor placement on screen.

e Elevation is defined via precision input, and the station is defined through dynamic
cursor placement on screen.

¢ Both values for the VPI can be established dynamically on screen by clicking on the
Dynamic button and placing a DP in the view at the desired station and elevation.

Define ahead (or back tangent)

Station, elevation, grade and length parameters may be defined via precision input,
dynamic manipulation or a combination of both.

Define remaining VPI's and Grades
A repetition of Step 2 with an option to insert VPI's between two existing VPI’ s.
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, an
overlap message will be displayed in the dialog box along with the overlap length.
Length of Curve or K-value may also be keyed in.

Adjusting Curve Lengths

The vertical curve can be modified by directly keying in either the K-value, curve length or
defining the design speed in the dialog box. You will see the values computed
automatically adjust to reflect the results of any modifications.

Save the Profile

Click File > Save As to name and save the newly created profile. The names of profiles
are any 1-9 alphanumeric characters.
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9.2.5 Precision Placement Options

INC
LCK

Options available for creating or modifying vertical curves, VPI's and grade lines:

e OFF - Values change.

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

e LCK (Locked) - Forces selected operations to maintain the designated profile
parameters.

9.3 Component Based Vertical Alignment

This tool requires COGO and the active chain control to be active. If a COGO session in not open,
an Alert message is displayed.

9.3.1 Accessing

When the tool is selected, the tool frame illustrated below opens.

The 2x2 tool frame is similar to the MicroStation main tool frame. It is not resizable, but dockable.
Each icon in the tool frame is a tool box that one can "tear off" to become a "tool box." The individual
tool boxes can be docked and resized. There are four tool boxes, with the following titles:

Place Vertical Alignment Lines

Place Vertical Alignment Curves

Profile Tools

Manipulate Vertical Alignment Elements

9.3.2 Place Vertical Alignment Lines

Place ¥A ... x|

e |f"\| f'n,-|

The Place Vertical Alignment Lines tools are detailed in the table below.

Create a Profile Line by Two Points

This tool enables the user to place a profile line by defining two points. Optionally the
slope or length of the line may be fixed.

Create a Profile Line Tangent to One Element
This tool enables the user to place a profile line tangent to a curve.
Create a Profile Line Tangent to Two Elements

This tool enables the user to create a Vertical Alignment line tangent to two curves.
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9.3.3. Place Vertical Alignment Curves

Place VA Curves JEd |

The Place Vertical Alignment Curves tools are detailed in the table below.

i Place a Vertical Curve by Three Points
This tool enables the user to place a profile curve by three points.
Place a Vertical Curve by High Point

This tool enables the user to place a vertical curve by defining a high point (or in the
case of a sag curve, the low point).

A Place a Vertical Curve Tangent to One Element and Through One Point

This tool enables the user to place a profile curve tangent to one element (line or curve)
and defining a pass through point.

Place a Vertical Curve Tangent to One Element Given High Point

This tool enables the user to place a profile curve tangent to one element and defining a
high point or low point.

!.f-\' Place a Vertical Curve Tangent to Two Elements

This tool enables the user to place a profile curve tangent to two elements (any
combination of lines and curves).

9.3.4 Manipulate Vertical Alignment Elements

M anipulat.._ x|

;\l A|| /l

The Manipulate Vertical Alignment Elements tools are detailed in the table below.

. Move a Profile View Element

This tool enables the user to move an element or to make copies. Note the moved or
copied element must remain within the confines of the profile cell and associated delta
top and bottom values.

| Rotate a Profile View Element
This tool rotates the selected tangent about a user-defined point.

Extend a Profile View Element

This tool can extend or shorten any Vertical Alignment element, either tangent or
vertical curve.
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9.3.5 Profile Tools

9.4

Profile Tools =
e -
LT ﬁlﬁlmﬁ

The Profile Tools tools are detailed in the table below.

I Store a Vertical Alignment in COGO

This tool enables the user to store graphical profile components (lines and curves) into
coordinate geometry.

h Graphical Profile Preferences

This tool enables the user to define the preferences utilized within the Component
Based Profile Generator such as the profile element symbologies and the profile name

prefix.

ﬁg Import Vertical Alignment from COGO
This tool enables the user to import (draw) a previously stored profile from the
coordinate geometry database.

&Qﬁ Place Profile Cell Anchor

o This tool enables the user to place the profile required as a prerequisite to any profile
creation. Note the profile cell may be placed by many other applications in GEOPAK,
i.e., D&C Manager, Vertical Alignment Generator, Project Manager and Plan / Profile
Sheets.

ﬁ Profile Cell Control

The Profile Cell Control dialog box enables the user to place or manipulate profile cells
and associated data.

Active Chain Control

The GEOPAK Active Chain Control is an excellent tool, enabling the user to manage plan, profile,
and cross section views simultaneously. It also allows usage of MicroStation tools to place elements
in any view in accordance with the curvilinear coordinates settings.

The Active Chain Control requires COGO to be running. If the tool is selected without COGO
activated, the Chain list is empty. In addition, the files must be referenced (i.e., plan, cross section,
and profile) before utilizing the tool.

When invoked, the dialog box depicted below opens.

Active Chain Contiol H

Chai: [EIMIA] id, " o[ A 0] SE] 0 00 0 ] 8

First, select the desired chain from the Chain list box at the left end of the tool box, as depicted
below. This list is updated each time a chain is created/deleted or a new GPK file is opened.
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Active Chain Control
Chain: [EEDINE -] id |4
id x W

. Chain Mame

< Mone »
EBL4E0

AP
REDEUD

Four icons are supported to the right of the chain list field and are detailed in the table below.

K< @

=

Graphically select the active chain candidate.

Opens the “Precise Curvilinear Coordinates” dialog box, that allows entering
precise curvilinear coordinates relative to the active chain.

Activates the current Profile system, which is associated to a Profile Cell.
The Profile Cell can stay in the master file or in any of the reference files. If
there are several Profile cells relative to the active chain, it is possible to
designate the active one in the Profile Cell Control dialog box. When the
right button is pressed, a pop-up menu appears :

Place Profile Cell |
Prafile Cell Contral

The first option of the pop-up menu allows placing a Profile cell. The second
option allows getting information about Profile cells that stays in master and
reference files and select the active one if there are several profile cells.

Activates the current Cross Section system. If there are several reference
files containing XS cells relative to the active chain, it is not possible to
activate the Cross Section Representation System. In this case, an alert
dialog box is displayed.

NSRRIV

The right side of the toolbox has eight icons, which set each view to plan, profile or cross section
view. By right clicking an icon, any view can be set to any of the 3 possible views. For example, if
there is an active profile cell, setting a view to profile will immediately fit the profile within the limits of

the view.
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LAB 9:

Proposed Profiles

9.1 Generate the Proposed Profile

Stept.  Execte
C:\data\geo\VDOT\road1\LAB9.EXE. AN
9 Operator Code IVD
Step 2. Open the MicroStation file: PGL Chain [MAINLINE Select |
r Location and S5cales ——————————
C:\data\geo\VDOT\road1\d17682prof.dgn Harzortal Scale [26.000000
Wertical Scale I R.000000
Access Project Manager. It should Reference Station [200+00.00F -
automatically access the Road workflow dialog Fieference Elevation [T900.000000
box s_ince we ‘remembered” the options in % [Z720706 404
Exercise 2. v [T3a2 300t DP
Step 3. Select the Vertical Alignment button from the r Profile Cell
Road Project: 17682.prj workflow dialog box. Draw Cell st x| Identiy Cel__|
]S | Cancel |
Step 4. All of the information in the invoked Settings dialog box should be automatically
populated based upon the information we provided in the DEFINE dialog box in Exercise
8.
Step 5. Press the OK button to commence development of the proposed profile.
Step 6. Provide the initial VPI Station = 200+00 and the initial VPI Elevation = 2021.53 as shown
in the diagram below. Be sure to press Enter after each entry is made.
|2 GEOPAK Profile Generator [ x]
File Tools User
WPl T
Station [200+0000 |_OFF
e | Elevation [202153 Lok | | Incert
iBefore; Danaic | Ater
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Step 7. Press the Insert After button and complete the VPI Station and Elevation of the
subsequent VPIs as detailed in the table below.

VPI Station Elevation
2 202+00 2029.88
3 206+50 2011.02
4 216+00 2095.00
5 222+00 2099.00
Step 8. Press the Prev VPI button to return to VPI 2 as shown in the diagram below.
Z5 GEOPAK Profile Generator [ x]
File Toolz Uszer
WPl 1 WPl 2 WPl 3
Bk Grade [4.1750 OFF | Station [202+00.00 OFF Fd Grade [-£.1911 OFF |
L [z00.00 Insert Elevation [2029.85 OFF Ingert L [450.00
Station  200+00.00 Before D : | After Station  206+50.00
yramic Delete |

Elewvation 2011.02

Elewvation 2021.53

Yertical Curve
Symnmetrical I S50 Mest
Station Speed [ 70 | L Station WP
Elewation K. | 530.5000 Elewation
1L | L s
Step 9. Enter a symmetrical vertical curve Length of 300. (The K value and Design Speed are

automatically computed.)

Z5 GEOPAK Profile Generator [ x]
File Toolz Uszer
WP 1 WPl 2 WP 3
Bk Grade [47750 | OFF | Station [202+0000 | OFF | FdGrade [-41917 | OFF |
L [200.00 Insert |  Elevation [2029.88 | OFF | | Insen L [450.00
Station  200+00.00 Eefaore D p | Deletel After Station  206+50.00
yRanic ol

Elewvation 2011.02

Elewvation 2021.53

VYertical Curve
Frew Symnmetrical I SS.D 218.30 Mest
WP Station  200+5000  Speed 35 | L { 200.00 Station  203+50.00 WP
Elevation 202362 K. | 35.8550 Elevation 2023.59
1L | Lls

Step 10.  Using the table below, enter the following vertical curve lengths.

VPI Length
3 400
4 550
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Step 11.  When completed, select File > Save As from the Profile Generator to save the profile
MAINLINE.
gSave Profile As [ x|
Profile: IM.-’-‘«INLINE Select |
File Ii'l M avd.inp Select I
Cancel |
Step 12.  Exit the profile generator. When prompted to save your profile, answer No since we did
that in Step 10. When prompted to save your Vertical Alignment settings, press Yes.
Step 13. Open Cogo and use the Element > Profile > List/Print tool to see a listing of information
about the profile. The Element > Profile > Elevations tool will provide elevations at any
station or increment of stations desired.
gl:ouldinale Geometry  Job: 101 Operator: vd Elm
File Edit Element “iew Toolz Uzer
i . = 1+23-t — @ f—j @ % @ ﬁ l_ HEdEfme
Dizable Yisualization v"DFF [Feature] :I Browse | Edit | |_I_I ¥ |
COGO Keyin | Print Profile MAINLINE El
Profile: MAINLINE =
STATION ELEV GRADE  TOTAL I  BACK I  AHEAD L
VPl 1 200400.00  2,021.53
VPC 200450.00  2,023.62 4.17 K = 35,9 SSD = 218.3
High Point 201499.71  2.026.74
VPl 2 202+00.00  2,029.88 200.00 150.00 150.00
VPT 203+50.00  2,023.59 -4.19
VPC 204450.00  2,019.40 -4.19 K = 30.7 —
Low Point 205478.65  2.016.71
VPl 2 206+50.00  2,011.02 400.00 200.00 200.00
VPT 208450.00 2.028.70 884
VFC 213+425.00 2,070 69 B.84 K = &7.3 S50 = 299 1
VPl 4 216+00.00 2,095 .00 55000 27500 27500
VET 218475.00 2,096 83 0.67
VPl 5 222400.00  2.099.00 0.67
Step 14.  Exit the Coordinate Geometry dialog box.
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9.2 Drawing the Proposed

Next, we are drawing the proposed profile utilizing the Draw Profile tool’'s COGO tab.

Centerline Profile

Step 1. Open the Draw Profile tool.
Plans Preparation JE |
oo e I i s, () i =
Step 2. Set Chain to MAINLINE by selecting it from the dropdown list.
File Edit Update Options
Job Humber: i1|:I1 :5
. Chain Mame I
< Mone »
RahPa
REDEUD
Step 3. Click the COGO tab and set the Label Scale to 25 in the upper right hand corner.
Step 4. Change the Profile Name to MAINLINE. Set the feature as shown below and click OK.

File Edit Settings

gSelect Design & Computation Payitem .. !EI ]

Favorites Help

id

=

ok | Cose |

[ Location & De
= Aligrments
23 Horizontal
[ Wertical
& FROEX
& PROEX]
& FROEX]

&R Chdata\geotwdotiroad] hstandards\geopak \WDOTenglish.ddb

% PROPR255

& PROPRB010 - B0 Scale Proposed Profiles 10:1
& PROPR10020 - 100 Scals Proposed Profiles 20:1
3 Box Culverts

-
—

zign

ST25 - 25 Scale Existing Profiles
ST50 - Bl Scale Existing Profiles
ST100 - 100 Scale Existing Profiles
Scale F'rljl:uj:E:Elj Profiles 5:1

4]
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Step 5. Under the Options section of the dialog, select General. Populate the dialog box as
below.
- Options
- Strip Grade [ncrement; lEEI.I:IEI
WP ™| Horizonkal Asis Labels
VL [T “erical &sis Labels
[T Station E quation
Step 6. Under the Options section of the dialog, select VPI. Populate the dialog box as below.
~ Options
General ¥ WPl Label: From %Pl "I
Cicle |
VL V| Grade Labels '+ and ™ VI
Step 7. Under the Options section of the dialog, select VC. Populate the dialog box as below.
~ Options
Genaral I Incremental Elevations W WPCAPT Label
W W v.C. Parameters
M ¥ K \alue ¥ External Length
¥ Stopping Sight Distance
Step 8. Click the Add Cogo Profile Settings icon to draw the proposed profile for the project.
Step 9. Exit the Draw Profiles dialog box.
Step 10.  Review the proposed vertical alignment.
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9.3 Update the Project Manager

We are completing the Profile View of the Working Alignment Definition in Project Manager.

Step 1. Press the Define button from the Workflow dialog box of Project Manager,

Step 2. Highlight the Profile View option and populate the Proposed Profile field as depicted

below.

[ 2 working Alignment Definition: MAINLINE

E sizting Ground

Plan Wiew Design File: I d17862prof.dgn
caton Evisting Profile: [MLGROUND
apes
Pioil ¥ iev! Praposed Profile; [MAINLINE
Location
Crozs Section Wiew Begin Station:

Select I
Select |

Proposed Finigh Grade End Station:
DTH
Cahcel |
Step 3. Press the OK button to save the updates and close the dialog box.

Step 4. Exit MicroStation.
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CHAPTER 10

Existing Ground Cross Sections

10.1 Introduction

Objectives

To generate existing ground cross sections based on a horizontal alignment
and the surface model beneath the alignment, and to review the sections
utilizing the Cross Section Navigator tool.

Project Manager

Draw Pattern and Existing Ground Cross Section

Tools

+75

7 =

Cross Sections =]
= ihoEn _:¢£_ 2 = ot +?si :
%ﬂ o @ﬁﬂg - Eji e

Menu Bar Application

GEOPAK Road > Cross Sections > Draw Pattern by Station Range
GEOPAK Road > Cross Sections > Ground Cross Sections from DTM
GEOPAK Road > Cross Sections > Navigator

The prerequisites to generate existing cross-sections utilizing digital terrain modeling are:

? GEOPAK coordinate geometry database wherein the horizontal alignment is stored.

? GEOPAK binary TIN file, Site Model or Site Object. The Site Model or Object are created
utilizing GEOPAK Site Modeler software and are stored within the GEOPAK Site project (gsf)

file.

? Pattern lines if pattern by design is to be utilized.

The generation of existing ground cross sections must be invoked from within the 2D MicroStation
design file wherein the sections are to be drawn. GEOPAK does not create this MicroStation design
file. The user creates the blank design file utilizing the desired seed file, and then GEOPAK draws

into it.

10.2 Pattern Lines

Project Manager

Draw Pattern

Tools

475
T3

+

Cross Sections 4|
LE M EN _3$£_ 4 = st +?si I
%ﬂ R ﬂﬁﬂg - Eja SE T

Menu Bar Application

GEOPAK Road > Cross Sections > Draw Patterns By Station Range

Pattern lines are graphical lines and/or line strings in a MicroStation design file that define locations at
which the cross sections will be cut.

GEOPAK 2001MR
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From the Project Manager you will select Draw Pattern, and create or select an existing run. When
completed, the following Draw Pattern Lines dialog box appears.

gEEUPAK Draw Pattern Lines [ x|

Job [101 | Chain | MAINLINE Select I S elect I
- Beginning Ending
Difset LT [200 Dffset LT [200
Station [ Z00+00.00 DP I Station [Z20+00 LFP |
Dffset RT [200 Offz=t RT [200
Increment "| |25.DDDDDEI [T Skew A0, 00000
Lewvel | B0 Shyle |D — I
Calor [5 | | weight [2 e

Once all of the fields have been completed, and the application is initiated, graphic lines (on the
specified level, color and style) are drawn along the chain. This is a visual representation of the
location of the cross sections to be generated.

Six methods are supported for drawing the pattern lines:

? Increment — starts at the beginning station, and draws a pattern line at the given increment.

? Even — draws pattern lines at stations divisible by the given value.

? Once —draws a pattern line at a given station.

?  Critical Points Horizontal — draws a pattern line at each of the critical point (i.e. POT, PC, PT,
etc.) within a chain.

?  Critical Points Vertical — Draws a pattern line at each VPC and VPT in addition to the sag and
crest station of vertical curves based on the profile defined in the dialog box.

? Superelevation Transitions - The current design file is scanned for Superelevation shapes
created with the specified chain. A pattern line is drawn at the beginning and end of each
Superelevation shape, ignoring the beginning and ending station fields in the dialog box. Note
the Superelevation shapes cannot be in a reference file.

The pattern lines are drawn into the current MicroStation design file. The user can use the
MicroStation Place Smartline or Place Line command to draw additional pattern lines at any user
defined location. In addition, MicroStation commands can be utilized to modify pattern lines drawn via
the dialog box to lengthen, shorten, delete, copy, move, etc.

NOTE: This should be completed before the existing ground cross sections are generated.
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10.3 Generating Cross Sections

Project Manager

Existing Ground Cross Section - Note a run must be created.

Tools

A
e

=

Cross Sections =]
fpo| ko oEn | g 42 = | v "T5d ot
%ﬂ e @ﬁﬂg - Eji Ao BT

Menu Bar Application

GEOPAK Road > Cross Sections > Draw Cross Sections from Surfaces

Once the pattern lines have been drawn, the cross sections can be generated. Note the Job Number
must be defined in order to populate the Chain list. Once the Chain is defined, the dialog box
unghosts as depicted below.

Dlaw Cross Sections I
File Edit Update Optionz
Diraw |

Job Number: |1D1 :i Chain: IMAINLINE :i

X5 Eells] Surfaces I

r Pattern

By DG File Vi

Design File: | d17682wark.dgn =
W Llevel [G0 | Select ¥ Line

V| weight: IZ_‘ Select | ™| Line Sting

M Coer[5 Match I Fesst |
™ swle [0 Select | Digplay |

r Scale - Spacing
Horizontal: |1D.EIEIEIEIEI Horizontal: !1EIEIEI.DDD
Yertical: [10.00000 Wertical: iEDD.DDDD

Murmber of %S by Calurin: i2D

The rest of the dialog box consists of a menu bar with three listings:

File

Edit

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

Options to Cut, Copy and Paste rows in the surfaces list box. Also,
save and restore settings in the RSC file or clear list of all surfaces.

Update Options:

Delete Existing Elements
and Redraw

Delete Non-modified
Elements and Redraw

Draw on Top of Existing

User-defined options on how the software handles the redrawing of
cross sections.

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

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

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

GEOPAK 2001MR
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Query

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

T —
1 iDelete All Existing Elemants and Fedraw

® Delete Non Modified Elements Only and Fedraw
) Draw On Top of Existing Elements

Cancel I

Two tabs on the dialog box support the input data required to draw cross sections:

XS Cells

Surfaces

Defines the location of cross sections utilizing either pattern by station or
pattern by design. In addition, the scale and spacing are defined within this
tab.

Define the surfaces utilized for drawing cross sections. Note multiple surfaces
may be drawn in a single processing. Source data includes GEOPAK TIN
files, Site Models, or Site Objects.

On the XS Cells tab, the Pattern group box has three choices:

Pattern by Station

Pattern by DGN

In Existing Only

Utilizes Begin and End Station values in addition to an Increment/Even option
and Left and Right Offset fields to determine cross section location. This
works well when no sections are needed that are at odd stations, skewed or
kinked relative to the Chain.

This method utilizes graphical representation and draws one cross section for
each line or line string of the specified parameters. Those parameters include
Design File which is the name of the file that contains the lines and line strings
in addition to their associated symbology.

No user input is required, as this option draws ground lines only for cross
section cells which were previously drawn. Therefore, no other pattern
requirements are needed.

On the Surfaces tab, the (Filter Tolerances group box has two fields: Horizontal and Variance. Both
Horizontal and Variance filter tolerances are considered together for each pair of cross section
segments. The middle point is deleted if both segment lengths are less than the Horizontal filter
tolerance while the projected distance between the mid-point and the chord between the two end
points is less than the Variance tolerance.
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10.4 Cross Section Navigator

Project Manager

Not accessible from within Project Manager

Tools

3

Cross Sections

Menu Bar Application

GEOPAK Road > Cross Sections > Navigator

The Cross Section Navigator tool is used to view and traverse between cross sections. It can also be

used to draw cross section information.

When the Navigator is invoked, the following dialog box appears.

EEI]PAK Cross Section Mavigator - MAINLIME - Scale TH: 1V

Cl| = |44 4 B b PE\%%%ﬁlﬁiﬁ1

The user can scan through the cross sections by either choosing the station from the drop down list,
or by using the First Section, Previous Section, Next Section, or Last Section icons (arrowheads). The
Reset Navigator icon window centers the current station to the view.

I

| 200+00.00

The Open View Control Dialog Box enables the user to open several windows to
view different portions of the cross section at the same time. The user can view the
whole cross section in view 1, the left side in view 2, and the right side in view 3, etc.

Cross section elements can be added or modified using MicroStation tools or GEOPAK cross section
drawing tools, as detailed in the table below.

DP Offset Elevation

-

Data points at a given offset/elevation, or find the offset/elevation of the
cursor location.

Z5 DP Difset Elevation - MAINLINE [ x]
rC

Elevation [TITNNN | Elvalion 0000 |

Dffset [0.000 Difset  0.000

Draws a line at a given horizontal distance and slope.

£ DP Delta Distance Slope - MAINLINE [x]

Dielta Harizantal Distance [N

Slope [rur:rize VI i1.DDD :|'I.DDD

DP Delta Distance
Slope

v

Sets the active angle to the given value. If a MicroStation tool is used with

the active angle option, this value is used.

Z5 %S Active Angle Tool - MAINLINE [x]
Type _Slope [unrise)  v| [T000 | : [T000 | Setés |

XS Active Angle
Tool

I
I
"

E.
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Draw XS Line Draws a cross section line. The length and/or slope can be specified.
s

] Delta Distance; | 0.000

I Slope unise] | [1.000 |- [7.000

10.5 Summary - Basic Steps to Creating Existing Ground
Cross Sections from a DTM

Step 1. Requires a horizontal alignment stored in *.GPK file.

Step 2. Requires an existing triangle file (TIN) from a DTM.

Step 3. Draw pattern lines.
Step 4. Process cross sections using Draw Cross Sections tool.
Step 5. Review and modify (if necessary).
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LAB 10: Existing Ground Cross Sections

10.1 Draw Patterns

The first step is drawing MicroStation lines or line strings to define the location of the existing ground
Cross sections.

Step 1.

Step 2.

Step 3.
Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Execute C:\data\geo\VDOT\road1\LAB10.EXE.
Open the MicroStation file c:\data\geo\VDOT\road1\d17682work.dgn

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Select the Draw Pattern button from the Road Project: 17682.prj workflow dialog box.
Create a new run called MAINLINE.

Populate the dialog box as depicted below.

EEEDPAK Draw Pattern Lines _I

Job [101 Chain [MAINLINE Selact | Profile | Select |
- Beginning Ending
Offeet LT [Z00 Otfeet LT [Z00
Station [Z00+00.00 DP I Station [204+25 DP I
Dffset AT [200 Dffset AT [200
Incremert + | [Z5000000 ™ Skew [0D0000D
Levvel IED Style |EI —i
Calar 15 .

weight | 2 — I

Click Apply to initiate the plotting of the patterns into the design file.

Change the station range and color as depicted below:

EEDPAK Draw Pattern Lines 1

Job [101 | Chain [MAINLINE Select | Profile | Select |
- Beginning Ending
Offzet LT i2DD Offzet LT |2DD
Station [204+50 DF I Station [Z20+00 DF |
Offzet AT !2IZIIZI Offset AT |2IZIIZI
Increment 'l l25.EIEIEIEIEIEI [ Skew 0. 000000
Lewel | B0 Style |D — I
Color I4 _‘

Weight [2 — I

Click Apply to initiate the plotting of the additional patterns into the design file.

GEOPAK 2001MR
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Step 9. Review the pattern lines.

Step 10.  Exit the Draw Pattern dialog box and Save Settings.

10.2 Update Project Manager
We are completing the Pattern section of the Working Alignment Definition in Project Manager.
Step 1. From the Workflow dialog box of Project Manager, click the Define button.
Step 2. Highlight the Pattern option and populate the dialog box as depicted below. Since we are

in the pattern file, you can use the Select button to accomplish this task rather than
manually typing in the information.

Plan iew By Diesign File I
'.-rh=. .
Hor. Scale i1 Yer. Scale !1
ol yiew Desian File; [d17682work.dan File
Location _|
Crozs Section Wiew Levels r5-0—
E sizting Ground )
Proposed Finigh Grade ‘weights ! 2
BIH Colors |4-5 Select
Styles [E'_"
0K | Cancel I Topes 3

Step 3. Click OK to close the Working Alignment dialog box.
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10.3 Generate Existing Ground Cross Sections
Step 1. Open the MicroStation file c:\data\geo\VDOT\road1\d17682xsmainline.dgn

Step 2. Click the Existing Ground Cross Sections button on the Project Manager dialog box.

Step 3. Create a run called MAINLINE.

Step 4. Generate the existing ground cross-sections by populating the dialog box as shown on
the following dialog boxes and clicking the Draw button to initiate the routine.

Note: The Display Settings for the existing ground line are set to level 1, color 1, weight 5, style 2.

|— Draw Cross Sections I |— Draw Crogs Sections I

File Edit Update Options File Edit Update Options
Job Number: [101 [x]  Chairnc [MAINLINE [=] Draw | Job Mumber: 101 [=]  Chain: [MAINLINE [x] Diraw |
I Surfaces ] #5 Cells I Surfaces]
- Pattern Type Mame Display Settings Method
Eu DG File vi TIM  survep.tin L3 Ty Triangles
1
Desig File: | d17682wark.dgn =
W Level [50 Select ! Line
W weight [2 Select | [ Line Sting
M Color |4-5 Match | Feset | ety TIN File: [ 5
= lle: | zurvep.tin =
P Syl ID pelge: | Disglay | tethod: | Trangles ™ Type: | Line VI
r Scale ————————  Spacing - Dizplay Settings Filter Tolerances
Harizontal: | 1.000000 Harizontal: | 1000.000 By Level Symbalogy vI Ly - Harizontal: ID.SDDD
Wertical: |'I.IJIJDDDD Wertical | 500.0000 Feature: | |;I A W anance: lg_mgg
Humber of X5 by Column: I2D
~ Text Settings
[T Elevation Lv1 —

Step 5. Exit the dialog box and Save Settings.
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10.4 Review Cross Sections

Cross Sections

;) i

Th N

=l

=

=

- ot
005 RO

x|

o

——

Step 1. Select the Cross Section Navigator tool from the Road Tools tool frame.

[200+00.00 <] ! = 44 4 B b BP ‘ o N 'ﬁ:ﬂ| K | Ii]
Step 2. Use the Cross Section Navigator to browse and check your existing cross sections.
Step 3. Exit the XS Navigator dialog box when done.

10.5 Update Project Manager

We are completing the Cross Section and Existing Ground sections of the Working Alignment

Definition in Project Manager.

Step 1.

Plan Wiew
Fattem
Shapes

Prafile Wiew Chair:
Location

chion Wiew

Begin Station;
E sizting Ground
Fropozed Finish Grade

DT

End Station;

ﬁ] Canicel I

%5 DGH File: !CH TEE2usmainline.d

MaIMLINE
200+00.00R 1
220+00.00R 1

Highlight the Cross Section View option and populate the dialog box as depicted below:

10-10 VDOT Road | Training
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Step 2. Highlight the Existing Ground option and populate the dialog box as depicted below

£ Working Alignment Definition: MAINLINE

Plan Wiew
Fattern
Shapes
Profile e [Favals |-|
Location
Cross Section Wiew wigights | 5}
Esigting Ground
Fropozed Finish Grade Colors |1
DTM Styles 12
Types 3
Ok | Cancel I
Step 4. Click the OK button to close the dialog box.
Step 5. Upon reviewing the sections, it is desirable to “lock” the elements to prevent accidental

deletion or modification in later steps.

Select Edit > Select All from the MicroStation menu bar. Then select Edit > Lock to lock
the elements.

Step 6. Exit MicroStation.
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Superelevation

11.1 Introduction

CHAPTER 11

Objectives Learn to use GEOPAK Automated Superelevation dialog box and
Autoshape Builder to apply superelevation to a roadway.
Project Manager Calculate Superelevation
Tools
e Crozz Sections |
= Q&5 B il TR 6

Superelevation Shape Manager T... |

Menu Bar Application GEOPAK Road > Cross Sections >Superelevation Shape Manager Tools

GEOPAK supports a myriad of options for the definition of pavement on proposed cross sections.
They range from a single slope specification emanating from a baseline / profile on each section, to a
complicated multiple roadway, each with its own superelevation transitions.

The most basic is the project where no superelevation transitions are required, i.e., the roadway
slope for all pavement (if any) can be specified as a single value. In this case, the slope can be
defined with the proposed cross section processing and any additional superelevation work is not
required.

Another option is the definition of superelevation when roadways are constant widths without tapers,
i.e., turn lanes, acceleration and deceleration lanes, etc. In these areas, the automated
superelevation can be utilized, based on a user-defined design speed and considering the geometry
of the specified roadway. After careful review of the data (in ASCIl format) and overriding the
computed values, GEOPAK draws pavement representations as complex shapes into a MicroStation
2D design file.

A third option is the definition of superelevation when roadways are not constant widths, i.e., gore
areas, turn lanes, acceleration and deceleration lanes, etc. In these areas, graphic elements within a
MicroStation 2D design file are utilized to create complex shapes which define the superelevation
transitions.

A combination of these tools can be combined with a project, or even within a single roadway. The
shapeless mode is excellent for rural applications, low volume city streets, frontage roads, etc., while
the automated method quickly generates automated shapes for more complex roadways. Any area,
which cannot be defined via the automated method, can be augmented by the graphical method.

For some users, only simple narrow shapes will be required when designing new roadways or
performing slope correction for reconstruction projects. The proposed cross section criteria will
stretch the pavement out to the true proposed edge of pavement based on finding plan view elements
that represent the EOP.
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11.2 Automated Superelevation (AutoShape Input File Maker)

Project Manager

Calculate superelevation

Tools

Superelevation Shape Manager T_.. =]

Elp<a e

=

The GEOPAK Superelevation package enables the user to create, edit, and run an autoshape input
file quickly, basing it on an existing COGO alignment.

A rich set of preferences is available which gives the user complete control over every aspect of the
standardization of the superelevation design process. AASHTO Method V is available as a default,
along with the ability to employ user-defined lookup tables both for e (superelevation rate) and for
runoff length. User-defined equations may also be entered to compute these values. A thorough set
of options is available for resolving the superelevation conflicts of Reverse Curves, Compound

Curves, Broken Back Curves, and Short Curves.

GEOPAK calculates superelevation transition
locations for any alignment stored into the
coordinate geometry database. The main
superelevation dialog box is simple and
straightforward, allowing the user to select
which preference file is to be used for the
current session, as well as enabling the entry
of the typical section lane configuration in the
simple engineering terms of Number of
Lanes, Lane Widths, Median Width (if any),

and Cross Slope. More complex lane
configurations may be represented as
needed.

Upon computation of the superelevation
parameters (cross slopes and stationing), the
information is stored in an ASCII file, where
the user may review and modify the
transitions, if desired. After reviewing the
information, the ASCII file is executed from
the Autoshape Builder to generate
superelevation shapes.

Job
stored.

Chain

#5 GEOPAK Automated Superelevation - MAINLINE [ x]

Uzer
Select... |
=] identy |

nitify
DF
DF

Job: [101
Chairi: | MAINLINE
Begin Statior: | 200+00.00
End Station: | 222405 84
Desgign Speed: ﬁi—
Freference File: IengTzl
& Selection: Irﬂ

A

Facility: | Undivided V!
L Selection: Irural EI

Left ] Right
Profile: IWE!
Tie: | Offset "I Offzet: | 0.0000
% Slope Offzet Offzet Dependenicy
]
X
i
| -2.0000 | 0.0000 [ 120000 Dependent "l

Create Input File I mainline_shapes.inp |

Generate Superelevation Trangtions |

GEOPAK baseline chain dictating the horizontal

Coordinate geometry database wherein the desired chains and profiles are

geometry for which

superelevation transitions are calculated. This chain is also called the Shape
Cluster Baseline in the Auto Shape input file.

11-2 VDOT Road I Training
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Begin Station

End Station

Design Speed

Preference File

e selection
L selection

Facility

Left / Right tabs

Create Input File

When the chain is defined, GEOPAK populates the Begin Station with the
default beginning of the chain. To compute superelevation for part of a chain,
adjust the station.

When the chain is defined, GEOPAK populates the End Station with the
default beginning of the chain. To compute superelevation for part of a chain,
adjust the station.

Design speed that determines what Design Speed is to be used either in the
tables or equations for e and length computations.

The Preferences File combo box selects which Preference File is to be used
for this computation. The various Preferences Files which are available in the
combo box are determined by what files have the .sep file extension in the
Preference Files Path on the User Directories dialog box. When it is set, the
available e and length Selection combo boxes are filled in according to the csv
file names as specified in the Preferences File. Those combo boxes
determine which table within the .csv file will be used for computation.

Facility determines whether the roadway cross section is to be divided or
undivided. This option determines two things. For the dialog box box, it
determines whether or not the values Profile, Tie (Offset or PGL), and or the
Tie or PGL values may be different. If they are different then two shape
clusters are to be generated, which usually is required for a median. The state
of the Facility option button also determines which Preference is used as found
on the Distribution tab of the Preferences dialog box.

The area enclosed in the Left / Right tabs are for the determination of values
specific to shape clusters.

NOTE: The right and left tabs contain data pertaining to each lane within each
roadway. If the Facility is undivided, then the left tab is for the left lane(s) while
the right tab is for the right lane(s). If the Facility is divided, then the right tab is
for the entire right roadway, while the left tab is for the left roadway.

ASCII file wherein GEOPAK creates the autoshape input file. DO NOT include
the extension, as GEOPAK adds .inp to the field.

Generate Commence automatic superelevation calculations

Superelevation

Transitions

Profile GEOPAK profile defined as the Shape Cluster Profile in the Auto Shape input
file.

Tie Offset - Horizontal distance from the Profile (PGL) to the Chain.

PGL Chain - Chain stored in the gpk file that the shapes will be computed
from. This chain does not require a profile be stored with it as the defined
profile will be applied to this chain.

Offsets Offsets define the dimension of the shape (usually a lane) by two offset
distances from the baseline. Note that tapers are not supported. Offset
distances are negative if measured to the left. Each lane must have the
same offset on the left as the left adjacent lane and must have the same offset
on the right as the right adjacent lane (no gaps in offsets). Computation may
not proceed if this condition is not met.
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% Slope

Dependent /
Independent

Edit buttons:
Add
Delete
Edit

Quick Entry

Cross slope of each shape in normal crown in percent format. A negative sign
denotes the roadway going downward, while emanating away from the PGL.
A Normal Crown section of 2.0% would, therefore, be entered as —2.0. Lane
offset values are entered in terms of master units, i.e., feet or meters.

One dependent shape, which is based on the profile, is required for each
cluster. Other shapes, drawn not based on the profile, but on adjoining lanes,
are independent. For example, turn lanes are drawn abutting next to the
mainline roadway, so they are independent. However, a lane based on the
profile for its initial elevation, such as one of the through lanes, is profile
dependent.

To add a line to the list box, type in the values in the edit fields, then click the
Add icon. To delete a line, highlight the desired line, then click the Delete icon.
To modify a line, highlight the desired line, (which is then displayed in the edit
fields), change the desired values, then click the Edit icon, which updates the
list box.

Enables the user to populate the shape cluster list boxes quickly while entering
the data using engineering terminology. When clicked, the dialog box depicted
below opens.

Divided 7|
Median width: [45.0000
Lare widths: IW
Tatal Humber of Lanes: |4—
Marminal Percent Slope IW

ﬂl Cancel |

‘Facility::

Selection of the Generate Superelevation Transitions button performs the actual superelevation
computations. Three things happen at this point.

e First, the superelevation transitions as (2 1cxt Editor mainiine_shapesip~~ MEIE|

computed by GEOPAK are written to
the Autoshape Input File specified by
the user (in the Create Input File field).

Second, the log file is written.

Finally, the Autoshape Input File is
loaded into the text editor running
within MicroStation. This Autoshape
Input File Editor has an icon at the top
that allows the Autoshape Input File to
be run. Autoshape Input files can also
be run from the Autoshape Builder.

File Edit Ciiteria

Dzd d BB > @

% Superelevation Settings and Parameters:

Co~datasgeo~wdot~roadl~17682 prj
U=er: C ~datasgeoswdotsroadls~projdbs~¥DOT
Fun Hame: HAINLINE

Mnit Sy=tem is english.

(Created input file "mainline_shapes . inp".
Created activity log file "mainline shapes. log".
Created on Wed, Nov 06, 2002 at 13:11.

T=ing Preference File "english standard”

Tzing & Selection of "rural".

U=ing Length Selection of "rural"

U=ing Design Speed of 35.000000.

Froject Hame:

uld

auto shape
job number = 101

auto shape set
shape cluster baseline
szhape clu=ster profile
shape cluster tie
dependent shape
chain ~ offset
MATNLINE —8.0000
HAINLINE —20. 0000
filler line station ~ slope
200+00. 000000 —2.0000
206+46 . 876488 —2.0000

HAINLINE
MAINLINE
0.oooo

IC

L]

Line: 4 Cal 1
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11.2.1 Example - Auto Shape ASCII Input File

/* Superelevation Settings and Parameters:
Project Name: C:\data\geo\vdot\roadl\17682.prj
User: C:\data\geo\vdot\roadl\projdbs\VDOT
Run Name: MAINLINE

Unit System is english.

Created input file "mainline shapes.inp".
Created activity log file "mainline_ shapes.log".
Created on Wed, Nov 06, 2002 at 13:11.

Using Preference File "english standard"

Using e Selection of "rural".

Using Length Selection of "rural"

Using Design Speed of 35.000000.

*/

auto shape
job number = 101

auto shape set

shape cluster baseline MAINLINE
shape cluster profile MAINLINE
shape cluster tie = 0.0000
dependent shape
chain / offset

MATINLINE -8.0000

MAINLINE -20.0000
filler line station / slope

2004+00.000000 -2.0000

206+46.876488 -2.0000
208+45.876488 4.8000 /* Curve ML-1 */
209+80.032227 4.8000 /* Curve ML-1 */
211+79.032227 -2.0000
213413.162662 -2.0000

213+31.032227 -2.6000 /* Curve ML-2 */
219+02.785686 -2.6000 /* Curve ML-2 */
219+20.655251 -2.0000
222+06.840000 -2.0000

auto shape set

shape cluster baseline = MAINLINE
shape cluster profile = MAINLINE
shape cluster tie = 0.0000

independent shape
chain / offset
MAINLINE -20.0000
MAINLINE -32.0000
filler line station / slope
200+00.000000 -2.0000

206+46.876488 -2.0000
208+45.876488 4.8000 /* Curve ML-1 */
209+80.032227 4.8000 /* Curve ML-1 */
211+79.032227 -2.0000
213413.162662 -2.0000

213+31.032227 -2.6000 /* Curve ML-2 */
219+02.785686 -2.6000 /* Curve ML-2 */
219+20.655251 -2.0000
222+06.840000 -2.0000
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auto shape set
shape cluster base

shape cluster profile

shape cluster tie
dependent shape
chain / offset
MATINLINE 8.00
MAINLINE 20.0
filler line statio
2004+00.000000
207+63.935312
208+45.876488
209+80.032227
210+61.973403
211+94.032227
213+431.032227
219+02.785686
220439.785686
222+06.840000

auto shape set
shape cluster base

shape cluster profile

shape cluster tie
independent shape
chain / offset
MATINLINE 20.0
MAINLINE 32.0
filler line statio
2004+00.000000
207+63.935312
208+45.876488
209+80.032227
210+61.973403
211+94.032227
213+431.032227
219+02.785686
220439.785686
222+06.840000

Plot Parameters
Dependent Shape

lv = 63

co = 6

lc =0

wt = 2
Dependent Text

lv = 63

co = 6
Independent Shape

lv = 63

co =1

lc =0

wt = 2
Independent Text

lv = 63

co =1

Write shapes into dgn

line = MAINLINE
= MAINLINE
= 0.0000
00
000
n / slope
-2.0000
-2.0000
-4.8000 /* Curve ML-1 */
-4.8000 /* Curve ML-1 */
-2.0000
-2.0000
2.6000 /* Curve ML-2 */
2.6000 /* Curve ML-2 */
-2.0000
-2.0000
line = MAINLINE
= MAINLINE
= 0.0000
000
000
n / slope
-2.0000
-2.0000
-4.8000 /* Curve ML-1 */
-4.8000 /* Curve ML-1 */
-2.0000
-2.0000
2.6000 /* Curve ML-2 */
2.6000 /* Curve ML-2 */
-2.0000
-2.0000

C:\data\geo\vdot\roadl\d17682work.dgn
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11.3 Draw Shapes into Plan View File

Project Manager None
Tools
|@ Superelevation Shape Manager T_.. =]
R AN A Y
Menu Bar Application GEOPAK Road > Cross Sections >Superelevation Shape Manager Tools

Once the shape input file (fname.inp) has been created and reviewed, the designer can run the input
file to place the superelevation shapes into the specified graphics file. To use the interactive method
to define roadway superelevation (in a .dgn file) the designer pushes the Autoshape Builder icon
from the Superelevation Shape Manager Tools tool bar (or alternately from this same icon within the

Text Editor as described above).

£ GEOPAK Autoshape Builder [x]

Input File: | Files... |

™ Display Only

Input File Name of .inp file (fname.inp) created by the Automated superelevation
generation containing the transitions.

Display Only Create the shapes in "Display Only" mode. That is, they are not written to the
design file and a view Update operation eliminates them, as does zoom in, etc.

The shapes are placed in a 2D graphics file on level 63 by default. The plot parameters can be
modified in the input file with a text editor prior to building the shapes into the graphics file or with the
User > Symbologies pull down on the Automated Superelevation dialog box.
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11.4 Shape Analysis Tools

Tools

S
=~

Croszs Sections |

Superelevation Shape Manager T_.. =]

e R

Menu Bar Application

GEOPAK Road > Cross Sections >Superelevation Shape Manager Tools

The tools in the Superelevation Shape Manager Tools toolbox are detailed below.

Auto. Superelevation

=

Autoshape Builder

#

Shape Maker

A

Shape Analyst

#

Shape Profiler

9

Shape Editor

R

Shape Selector

e

Shape Properties

®)

Performs the actual calculations and stores the results in an ASCII file, known
as the autoshape input file.

Processes the autoshape input file and draws corresponding complex shapes in
the specified 2D design file.

Graphical method of drawing irregular superelevation shapes. This method is
utilized for gore areas, turn lanes, etc.

The Shape Analyst tool provides information on any point within a GEOPAK
superelevation shape.

The Shape Profiler tool provides profile information based on user-define
increments intersecting a GEOPAK superelevation shape.

The Shape Editor tool enables the user to dynamically change parameters on a
previously created shape. This includes filler line stationing, dynamic moving of
shapes, etc.

The Shape Selector tool highlights or selects shapes based on a wide range of
user queries or filters.

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

The Shape Analyst tool is extremely useful, as it provides information on any point within a GEOPAK

superelevation shape.
|2 GEOPAK Shape Analyst |

Uzer

Job: |1D1 Select... | ¥ Display Only [ Cross Section

Elevation Information

Chain: [M&NLINE  |»]  PGLElevation: 2025.01
Prafile:  MAINLIME PGLSkpe: 202%
Station : IW Cross Slope . -2.00 %
Dffset: [20.773633 | Longitudingl Slope - 2.02 %
Elewation: 202559 Flova Slope . 285 %

[T Extrapolate Fixed Slope : I 4

By Sta/Offset |

Dynamic |

Before using this tool, the Job Number must be selected. Upon selecting a Job Number, a Chain
must be selected that the shapes are defined relative to. If Display Only is enabled, information like
elevation and a flow arrow are drawn to the view, but they are not written as elements to the active
MicroStation file.

When the Cross Section toggle is not activated and a data point is issued within a shape, the
elevation of the data point and a flow arrow are displayed. When the toggle is activated, a dashed
line is placed through the data point, radial to the shaped cluster baseline. In addition to the elevation
and flow arrow placed at the data point, elevations are displayed where the cross section line
intersects any superelevation shape and cross slopes are labeled for each shape.

The By Sta/Offset button causes the current Station / Offset value to be projected back onto the
shape cluster baseline and the elevation of the projected point is displayed. This option can be
manual entry only and requires no data point on the screen.

The DP button works within a superelevation shape whose X, Y coordinates are utilized to compute
station / offset from the specified shape cluster baseline, which is subsequently utilized in conjunction
with the shape to compute the various slopes and elevations. After the DP button is clicked,
numerous data points can be placed. It is not necessary to click the DP button again. Each
corresponding station / offset is displayed along with the associated output information.

The Dynamic button activates the dynamic mode. As the cursor moves across the screen, any
momentary pause places the elevation and flow arrow in the MicroStation file and computes and
displays the analysis information.

The Extrapolate Fixed Slope toggle is another option supported in the Shape Analyst tool. The
option is utilized when the data point, dynamic point or station / offset is outside of the shape. When
the option is not activated, the data point is projected back to the shape's chain. The elevations at
the edges of the shape are displayed and the slope of the outside shape is projected to the data
point. When the toggle is enabled, the user defined slope is projected from the outer most shape to
the data point to determine an elevation.
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11.4.2 Shape Profiler

The Shape Profiler tool computes elevations along any GEOPAK Shape or MicroStation element at a
user specified interval. The element can be inside or outside of the shapes.

75 GEOPAK Shape Profiler ]

Uzer

Job: I'ID'I Select... | ¥ Display Only

Graphic Grade Vl

Chain : IWE |dentify Shape I

Fram Station : IW DP I

ToStation: [Zz2+06.84 OopP I
Even vI |1D—

‘Elevation &long:i | Element Vl

[ Continuous Extrapolation T Complex Chain

|dentify Element |

The Job field can be populated by key in or using the Select... button. After selecting a GPK file,
click Identify Shape and data point on any shape along the desired Chain. Set the From Station
and To Station fields by keying in values or using the DP buttons.

[ncrement
[ntersect

Even should be selected when it is desired to have the elevations compute at the even station
values. Increment will allow the elevations to be computed starting at the From Station, then adding
the increment value to that station. Intersect is used with an element to compute elevations at all
locations that the element intersects the shape(s).

The Elevation Along toggle can be set to Shape or Element. When set to Shape, elevations will be
computed based on the Even/Increment value along both longitudinal edges of the shape. When set
to Element the elevations are computed along the element based on the Even/Increment/Intersect
toggle.

Continuous Extrapolation allows the user to identify multiple longitudinal elements outside of the
shape area and compute elevations by a user defined Slope and one of three methods: Radial to
Baseline, Radial From Element, or Radial to Element.

11-10 VDOT Road I Training GEOPAK 2001MR
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LAB 11:

Superelevation

As a reminder, our project contains distinct sections:

Section 1 4 lane divided highway with depressed median from Sta. 200+00 to Sta. 202+00.
Left side of the roadway will be resurfacing while the right side is new
construction.

Section 2 4 lane divided highway with raised median from Sta. 202+00 to Sta. 204+25. Left
side of the roadway will be resurfacing while the right side is new construction.

Section 3 4 lane undivided highway from Sta. 204+25 to Sta. 211+00.

Section 4 2 Lane highway with Entrances and Exit Ramps from Sta. 211+00 to Sta. 220+00.

Section 5 Exit Ramp (RampA)

Based on this information, we will need to process the Superelevation separately for each of the
above sections. Each process will create a shape input file that can be run individually.

11.1 Automated Superelevation — Section 1

Step 1. Execute C:\data\geo\VDOT\road1\LAB11.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\road1\d17682work.dgn
Step3.  Open Project Manager. [ GEoPaK Automoted Superciovation L1 Y
Uzer
Step 4. Click Calculate Superelevation =
button from the Road Project: Job: [101 | Select.._|
17682.prj workflow dialog box. Chain: [MAINLINE =] ldentify |
Begin Station: [200+00 oP
Step 5. Create a new run called ‘ML?1’ = afon I _l
. End Station: [ 202+00 DP I
and click OK. Once the _
Automated Superelevation Desian Speed: [45
dialog box has been invoked, the Preference File: [english stand: | =] Facilty: | Divided 7|
dialog box on the right will be & Selection: [rural EI L Selection: [ural EI
displayed. I ;
| Right
Fill out the upper portion of the Profil; [MAINLINE =]
d|alog box as shown. Tie:  Offzet vI Offzet; IEI.DDDD
Step 6.  The profile should be set to sldhe Qe Jiise; Hlependene)
MAINLINE for both the Left and &
Right tabs. had
. .
Step 7. The Tie option should be set to s
offset and the offset value
should be set to 0.0 to force the [zooo | [Z00000 | [3z0000 | Independent v
PGL (Profile Grade Line) to run
along the centerline of Create Input File | m_shapes.inp
construction (MAINLINE).
Generate Superelevation Transitions |
GEOPAK 2001MR LAB 11: Superelevation 11-11
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Step 8. Press the Quick Entry icon as

shown in the image below.

Step 9. Fill out the Quick Entry dialog box as shown

to the right and press OK.

] Right

Profile: [MEINLINE =]
Tie: | Offzet V| Offzet: | 0.0000

% Slope Offget Offeet Dependency

| -2.0000 | -20.0000 | -32.0000 Independent "I

Faciity: | Divided - |
Median width: [T5.0000

' NOTE: Quick Entry can be used only if the
lane configuration to the left and right sides of

Lane ‘widths: | 12.0000
Total Mumber of Lanes: |4

QuickEny |

the baseline are the same. Haominal Percent Slope |-2.EIEIEIEI
(1].4 I Cancel I
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The dialog box should appear as
shown:

NOTE: Quick Entry may reset your
OFFSET. Please ensure that the
offset for both the left and right
roadways is set to 0.

9 =il

EEEI]PAK Automated Superelevation - ML1 E

Uzer
Job: [101 Select... I
Chain: [MAINLINE =] ldeniy |
Begin Statior: | 200+00 DOF I
Erd Station: | 202+00 DP I

Dreszign Speed: I 45

Preference File: I englizh stand: EI

Facility: | Divided "I
L Selection: Irural EI

§ ] Right
Profile: [MAINONE =]
Tie: | Offzet vI Offset: ID.DDDD
% Slope Offzet Offzet Dependency
-2.0000 -8.0000 -20.0000 Dependent
-2.0000 -20.0000 -32.0000 Independent
| -2.0000 | -20.0000 | -32.0000 Independent Vl

@)

SO X

Create Input File | mil_shapes.inp

Generate Superelevation Tranzitionsz |

Step 10. Provide an Input gText Editor: ml1_shapes.inp [_ (O] x|
Filename File Edit Criteria
(ml1_shapes.inp) to :
= 2 By R v o
store the computed hed & A
transitions for this station * Superelevation Setting= and Parameters: E
range.
9 Froject Hame: C~data~geoswdot roadl-17682. prj
. T=er ! C:~data~geo~vwdot ~roadl projdb=~V¥DOT
Step 11.  Click the Generate Run Hame: ML1
. Tnit Sy=tem i= english.
SuPer_e_Ievatlon Created input file "mll_shapes. inp".
Transitions button to Created activity log file "mll_shapes. log".
e i Created on Thu, Now 07, 2002 at 09:51. |—
initiate th_e_ calculation of U=ing Preference File "english standard”
the transitions for the T=zing 2 Selection of "rural”.
; T=ing Length Selection of "rural”
Left and Right roadway. Using Design Speed of 45.000000.
Step 12. Review the *
computations within the auto shape
Text Editor dialog box. iob number = 101
auto shape ==t
shape cluster baseline = MAINLINE
zhape cluster profile = MATNLINE
szhape cluster tie = 0.0000
dependent shape
chain ~ offset
HATNLINE -8 .0000
HATINLINE —20.0000 =]
Lire: 1 Cal: 1
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Step 13.  To build these shapes into the graphics file, click the Autoshape Builder
icon within the Text Editor dialog box. This will automatically draw the @

shapes into your design file on level 63.

Step 14. Close the Text Editor dialog box as well as the automated superelevation dialog box.
When prompted to Save Superelevation settings, click Yes.

Step 15. Review the Superelevation shapes created in the design file.
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11.2 Automated Superelevation — Section 2

Step 1. Click the Calculate Superelevation button from the Road Project: 17682.prj workflow
dialog box.
Step 2. Create a new run called ‘ML2’ and
click OK. Once the Automated
Superelevation dialog box has User
been invoked, the dialog box on Job: [0 Select.. |
the right will be displayed. Chair [METNLINE = idenity |
Begin Station: | 202+00 [l |
End Station: | 204+00 DP |
Fill out the upper portion of the Design Speed: [45
dialog box as shown. Preference File: [english stande | 7] Facility. _Divided -|
Seletion: [urh: ~ L Selection: [ub ~
Step 3. The profile from which the shapes R o st TR =
should be computed should be set Left ] Right
to MAINLINE for both the Left and Profie: [ =]
Right roadway tabs. Tie: |_Dffset -| Difzet: [0.0000
Step 4. The Tie option should be set to ok Sl i Do)
offset and the offset value should o
be set to 0.0 to force the PGL X
(Profile Grade Line) to run along
the centerline of construction 4
(MAINLINE). [fnoono | [foom [Triann Dependent ¥ |
Create Input File |m|2_shapes.inp |
Generate Superelevation Transitions |
Step 5. Press the Quick Entry icon as shown in the image below.
Left | Right
Profile: [MANOINE | +]
Tie: | Offzet 'I Offset: ID.DDDD
% Slope Offzet Offzet Dependency
|
X
0 )
[Zooo0 | [-20o0000 [-320000 Independent_¥ |
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Step 6.

Fill out the Quick Entry dialog box as shown below and press OK.

uick Enty |

Faciity | Divided |

Median width: [T6.0000

Lane Wwidths: IW

Tatal Mumber of Lanes: |4—
Maminal Percent Slope IW

Lok |

Cancel |

§ =l

NOTE: Quick Entry can be used only if the lane configuration to the left and right sides

of the baseline are the same.

The dialog box should appear as shown:

Uzer

EEEI]PAK Automated Superelevation - ML2 E

Job: [101

Select... |

Chaire [ FAINLINE

=] | denity |

Begin Station: | 202+00

L o |
Fl

Erd Station: | 204+00
Dreszign Speed; ITE—
Preference File: Imzl
e Selection: WH

_or |

Facility: | Divided 'I
L Selection; Iurban 3

| Right
Profile: [MEINLINE =]
Tier | Offzet vI Offzet: | 0.0000
% Slope Offget Offget Dependency
-2.0000 -8.0000 -20.0000 Dependeant &1
-2.0000 -20.0000 -32.0000 Independent
X
¥
| 0.0000 | 0.0000 | 0.0000 Dependert 'l

Create Input File | mlZ_shapes.inp

Generate Superelevation Tranzitions |

§ =l

NOTE: Quick Entry may reset your OFFSET. Please ensure that the offset for both the

left and right roadways is set to 0.

Step 7.

station range.

Provide an Input Filename (ml2_shapes.inp) to store the computed transitions for this
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Step 8. Click the Generate Superelevation Transitions button to initiate the calculation of the
transitions for the Left and Right roadway.

Step 9. Review the computations within the Text Editor dialog box.

= S

gTexl Editor: ml2_shapes.inp
File Edit Criteria

DEed $ 2B -~

7% Superelevation Settings and Parameters:

[r]

Project Hame: C:~data~geoswdot>roadl~17682 . prj
T=er C o datasgeoswdot~roadl~projdbs~VDOT
Fun Name: MLz

Tnit Sy=tem iz english.

Created input file "mlZ2_shapes. inp".

Created activity log file "mlZ_shape=. log".
Created on Thu, Now 07, 2002 at 15:43. -
T=ing Preference File "english standard"
T=ing & Selection of "urban”.

T=ing Length Selection of "urban'

UT=ing De=ign Speed of 45.000000.

L

auto shape
job number = 101

auto shape ==t

zhape cluster baseline = MATNLINE
szhape cluster profile = MAINLINE
zhape cluster tie = [0.0000
dependent shape
chain ~ offset
HATINLINE —8.0000
HATNLINE —20.0000 E
Like: 1 Cal: 1

Step 10. To build these shapes into the graphics file, click the Autoshape Builder
icon within the Text Editor dialog box. This will automatically draw the @
shapes into your design file on level 63.

Step 11.  Close the Text Editor dialog box as well as the automated superelevation dialog box.
When prompted to Save Superelevation settings, click Yes.

Step 12.  Review the Superelevation shapes created in the design file.
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11.3 Automated Superelevation — Section 3
Step 1. Click the Calculate Superelevation button from the Road Project: 17682.prj workflow

dialog box.

Step2.  Create a new run called L3
and click OK. Once the User
Automated Superelevation =
dialog box has been invoked, the Job: [101 | Select.. |
dialog box on the right will be Chain: [MAINLINE =] | Identify |
displayed. Begin Statior: | 205+00 DP |
Fill out the upper portion of the _ EnclSlotion Foiil0 [ op ]
dialog box as shown. Design Speed: [45

Freference File: Ienglish ghand: 3 Facility:  Undivided VI

Step 3. The prOf”e from which the & Selection: WH L Selection: WH
shapes should be computed

should be set to MAINLINE for ] Right

both the Left and Right roadway Frofile: IM.-’-‘«INLINE EI

tabs. Tie: | Offzet vI Offzet: | 0.0000
Step4.  The Tie option should be set to % olpe, O Hifs Dependsncy

offset and the offset value al
should be set to 0.0 to force the bt
PGL (Profile Grade Line) to run
along the centerline of .

construction (MAINLINE). .

.
1

| -2.0000 [ 120000 | -24.0000 Independent "I

Create Input File | ml3_shapes.inp

Generate Superelevation Transitions |

Step 5. Press the Quick Entry icon as shown in the image below.

Left | Right
Frofie: [MAINLINE | 7]
Tie: | Offget "I Offset: | 0.0000

% Slope Offzet Offget Drependency

|-2.0000 [-20.0000 | [-32.0000 Independent Vl
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Step 6.

Fill out the Quick Entry dialog box as shown below and press OK.

uick Enty |

| Urdivided |
Lane Widths: |12.DDDD

Total Number of Lanes: |4

Mominal Percent Slope I -2.0000

ak. | Cancel |

' NOTE: Quick Entry can be used only if the lane configuration to the left and right sides
of the baseline are the same.

The dialog box should appear as shown:

8 GEOPAK Automated Superelevation - ML3 m

Uzer

Step 7.

Step 8.

Job: [101 Select...

Chain: [MAINLINE =]

Begin Station: | 205+00 opP

End Station: [211+00 DP

Desgign Speed: ITE—
Freference File: IMEI
& Selection: WEI

|dentify

e

Facility: | Undivided V!
L Selection: Iurban EI

] Right

Profile: [MANONE =]
Tie: | Offset vI

% Slope Offzet

-2.0000 0.0000
-2.0000 -12.0000

Offset: | 0.0000

Offzet Dependency

-12.0000
-24.0000

Dependent Il
Independent

Independent I

[zoooo | [Zoooo | [24.0000

Create Input File [ mi3_shapes.inp

Generate Superelevation Tranzitions |

transitions for the Left and Right roadway.

Provide an Input Filename (mlI3_shapes.inp) to store the computed transitions for this
station range.

Click the Generate Superelevation Transitions button to initiate the calculation of the

GEOPAK 2001MR

LAB 11:

Superelevation 11-19



GEOPAK”

)

Step 9. Review the computations within the Text Editor dialog box.
. Text Editor: ml3_shapesz.inp Elm
Fil= Edit Criteria
DEd ¥ o o R
* Superelevation Setting= and Parameters: EE
Froject Hame: C~data~geoswdot roadl-17682. prj
T=er ! C:~data~geo~vwdot ~roadl projdb=~V¥DOT
Run Name: HL3
Tnit Sy=tem i= english.
Created input file "mli_shapes. inp".
Created activity log file "ml3_shape=s. log". =
Created on Thu, Now 07, 2002 at 12:15.
T=ing Preference File "english standard”
T=zing 2 Selection of "urban”.
T=ing Length Selection of "urban”
T=ing Design Speed of 45 000000,
3
auto shape
job number = 101
auto shape set
szhape cluster baseline = MAINLINE
zhape cluster profile = MATNLINE
szhape cluster tie = 0.0000
independent shape
chain ~ offset
HAINLINE —-24.0000
MAINLINE -1z .0000 =l
Lire: 1 Cal: 1
Step 10.  To build these shapes into the graphics file, click the Autoshape Builder
icon within the Text Editor dialog box. This will automatically draw the
shapes into your design file on level 63.
Step 11. Close the Text Editor dialog box as well as the automated superelevation dialog box.
When prompted to Save Superelevation settings, click Yes.
Step 12. Review the Superelevation shapes created in the design file.
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11.4 Automated Superelevation — Section 4

Step 1. Click the Calculate Superelevation button from the Road Project: 17682.prj workflow
dialog box.
Step2.  Create a new run called ‘ML4
and click OK. Once the |l
Automated Superelevation dialog ;
box has been invoked, the dialog ot el Seil
box on the right will be displayed. Chain: | MAINLINE ] Identiy |
) ) Beain Statior: | 211+00 DP |
F_|II out the upper portion of the End Station: [220+00 DP |
dialog box as shown. _
Deszign Speed: |45
Step 3. The profile from which the shapes Preference File: [english stand: | ] Facilty: | Undivided |
should be CompUted should be & Selection: Irural EI L Selection: Irural EI
set to MAINLINE for both the Left
and Right roadway tabs. Left | Right
Profile: [MAINLINE |~
Step 4. The Tie option should be set to mTI_E_ = EI ottset. [B50
offset and the offset value should L M= T e
be set to 0.0 to force the PGL % Slope Offzet Offzet Dependency
(Profile Grade Line) to run along al
the centerline of construction ¥
(MAINLINE).
i
[-Zooo0 | [ooooo [Tz 0000 Dependent |
Create Input File Iml4_shapes.inp |
Generate Superelevation Transitions |
Step 5. Press the Quick Entry icon as shown in the image below.
| Riight
Frofie: [MAINLINE | ]
Tie: | Offset "I Offzet: | 0.0000
% Slope Offzet Offzet Dependency
|
X
)
[ZZoooo — [-200000 | [-32.0000 Independent_ |
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Step 6.

Fill out the Quick Entry dialog box as shown below and press OK.

Faciity| | Undivided
Latie widths: | 12.0000

Total Murnber of Lanes: I 2
Marinal Percent Slope I -2.0000

ﬂl Cancel |

§=ull

NOTE: Quick Entry can be used only if the lane configuration to the left and right sides
of the baseline are the same.

The dialog box should appear as shown:

Step 10.

g GEOPAK Automated Superelevation - ML4 m

Uzer

Select... |
=] | denity |
o ]
[ o ]

Facility:  Undivided VI
L Selection: Irural 3

Job: [101
Chairi | MAINLINE
Begin Statior: [ 211400
End Station: | 220+00
Design Speed: ITE—
Freference File: IMH
e Selection: Irﬂ

] Right
Profile: [MANONE =]
Tie:  Offset vI Oiffzet; ID.EIEIEIEI

% Slope Offzet Offzet Dependency

-2.0000 0.0000 -12.0000 [ependent &
had
"

| -2.0000 | 0.0000 | 120000 Dependent "I

Create Input File | mld_zhapes.inp

Generate Superelevation Transitions |

station range.

Step 11.

transitions for the Left and Right roadway.

Step 12.

Review the computations within the Text Editor dialog box.

Provide an Input Filename (ml4_shapes.inp) to store the computed transitions for this

Click the Generate Superelevation Transitions button to initiate the calculation of the
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§ =l

Here’s where the ability to review your calculations and make changes comes in handy.

Notice that from Sta. 205+00 to Sta. 211+00 we used an Urban Low Speed standard,
which gave us a slope of 0.4624% at Sta. 211+00. But notice now we’'ve used a Rural
standard from Sta. 211+00 to Sta. 220+00, which gives us a slope of 1.2037% at Sta.
211+00.

Let's fix this by hand-editing the superelevation calculations and changing the
slope at Sta. 211+00 from 1.2037 to 0.4624 to match the slope coming out of the
urban area.

Important: You must SAVE the file before processing it.

File Edit Criteria

ODed $BB <~ @
I=zing Freference File "english UL5" |
T=zing & Selection of "rural".

T=zing Length Selection of "rural"
T=zing De=ign Speed of 45.000000.

*.

auto shape
job number = 101

auto shape ==t

zhape cluster ba=zeline = MAINLINHE
szhape cluster profile = MAINLINE
shape cluster tie = 0.0oao0 —

dependent shape

chain ~ offset
HATNLINE —-12 0000
HATNLINE 0.0o00

filler line =station -~ =slope
211+00.000000 ﬁ <% Curve HL-1 *-

211471 .611682 -2.0000
212+86.419170 -2.0000
213426 .763997 -3.8000 % Curve ML-2 =~
219+400.119018 —3.8000 % Curve ML-2 =~
219+40. 463847 —2.0000
220+400.000000 -2.0000

-
=

| |Line: 23 |Cal 35

Step 13. To build these shapes into the graphics file, click the Autoshape Builder
icon within the Text Editor dialog box. This will automatically draw the @
shapes into your design file on level 63.

Step 14. Close the Text Editor dialog box. When prompted to Save Changes, click Yes.
Close the automated superelevation dialog box. When prompted to Save Superelevation
settings, click Yes.

Step 15. Review the Superelevation shapes created in the design file.
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11.5 Automated Superelevation — Section 5

Step 1. Click the Calculate Superelevation button from the Road Project: 17682.prj workflow

dialog box.
Step 2. Create a new run called :
‘RampA’ and click OK.
Once the Automated et
Superelevation dialog Job: [107 Select... |
box has been invoked . .
’ Chain: [RAMPA - | dentif
the dialog box on the _ .a|n.| =] %I
right will be displayed. Begin Statior: [11+12.16 |
End Statior: [13+87.98 DP |
Fill out the upper portion Design Speed: [45
OI] the dlalog box as Freference File: Ienglish ghand: 3 Facility:  Undivided VI
shown. e Selection: |rura| 3 L Selection: Irural 3
Step 3. The profile from which Left | Right
the shapes should be .
computed should be set Profie: [RAMPA 7]
to RAMPA for both the Tie _Offst | Offset; [0.0000
Left and Right roadway % Slope Offzet Offzet Dependency
tabs. a
Step 4. The Tie option should be
set to offset and the
offset value should be W
;%Lt?Pr(:).glet%r;OdrgeLi;Ze) [0oooo [ [ Dependent |
to run along chain Create Input File I rampa_shapes.inp |
RAMPA.
Generate Superelevation Transitions |

NOTE: Quick Entry cannot be used this time since the lane configuration for RampA is
not the same on both sides of the baseline.

§=ull
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Step 5. Since Quick Entry cannot be used for the lane configuration, we'll fill out the lane offsets
and slopes manually.
Fill out the %Slope and Offset fields as shown and then add them to the list box by
pressing the Add icon.
Left ] Right
Profile: [RéMPE =]
Tie:  Offset VI Oiffzet; ID.EIEIEIEI
% Slope Offget Offzet Dependency
-2.0000 0.0000 -12.0000 Dependent a
”
[-Zooo0 | [0oooo [AZ0000 | | Dependernt |
The dialog box should appear as shown:
75 GEOPAK Automated Superelevation - RAMPA [ x]
Uzer
Job: [101 Select... |
Chain: [REMPA =] | denity |
Begin Statior: [11+12.16 opP |
End Statior: [13+87.93 DP |
Desgign Speed: |45
Preference File: Ienglish stand: EI Facility: | Undivided vI
& Selection: Irural EI L Selection: Irural EI
Left ] Right
Profile: [RéMPE =]
Tie:  Offset vI Oiffzet; ID.EIEIEIEI
% Slope Offzet Offzet Dependency
-2.0000 0.0000 -12.0000 Dependent a
X
"
[-zoooo | [0.0000 [7Z0000 | | Dependent |
Create Input File [ rampa_shapes.inp
Generate Superelevation Tranzitions |
Step 6. Provide an Input Filename (rampa_shapes.inp) to store the computed transitions for this
station range.
Step 7. Click the Generate Superelevation Transitions button to initiate the calculation of the
transitions for the Left Roadway.
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Step 8.

Step 9.

Step 10.

Step 11.

Review the computations within the Text Editor dialog box.

Fil= Edit Criteria

g Text Editor: rampa_shapes.inp !EI E

Ded $§ 28 >~ 2

<% Superelevation Settings and Parameters:

Froject Name: O ~datasgeo~wdot roadl~17682 prJ
T=er . C o ~datasgeoswdot~roadl~projdbs~VDOT
Fun Hame: RAMPA

Tnit Systemn i= english.

Created input file "rampa_shapes.inp".

Created activity log file "rampa_shapes.log".
Created on Thu, How 07, 2002 at 1G5:47.

T=zing Freference File "english standard"

I=ing & Selection of "rural".

T=ing Length Selection of "rural"

T=zing De=zign Speed of 45 000000,
*

auto zhape
job number = 101

auto shape =et
szhape cluster baseline
zhape cluster profile
szhape cluster tie
dependent shape
chain .~ off=set
RAMPA —12.0000
RAMPA 0.0000

RAMEA
RAMPA
o.ooon

[4]

Like: 1

Cal: 1

To build these shapes into the graphics file, click the Autoshape Builder
icon within the Text Editor dialog box. This will automatically draw the @

shapes into your design file on level 63.

Close the Text Editor dialog box as well as the automated superelevation dialog box.

When prompted to Save Superelevation settings, click Yes.

Review the Superelevation shapes created in the design file.
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11.6 Building Manual Shapes

' NOTE: There are times when the Autoshape Builder cannot be used. These normally occur in
areas of lane transition where standard offsets are not sufficient enough to define the shape.

Step 1.

Step 2.

From the MicroStation menu bar select Utilities > Saved Views, access the Saved View

“TRANS1T”.

Click the Superelevation Shapes button from the Road Project: 17682.prj workflow

dialog box.

9=l

NOTE: When building manual shapes, it's desirable to only display the graphics that are
absolutely required to define edges of the shapes. Also note that there may be times you will

need to add graphical elements to the design file (such as lane lines) in order to be able to
build a shape correctly.

Step 3. Turn off the Reference File Levels 4,7 and 31. Also, turn off the patterns (Level 50) in the
active design file.
Step 4. Create the first slope filler line by filling out the dialog box as shown and pressing Create.
' Style = 0 and Weight = 2
L]
- Parameters
Basseline [MAINLINE | PGL Chain | Tie [ 0000000
Frofile IM.-’-\INLINE Tranz. 1D ID Style I
Level |3_ Color |E _I ‘W eight |
Class _Dependent | Fil[E | | se | | show |
~ Filler Lines
Method By Station Job Mo I'ID‘I Sthation |2D4+DD
5. E. _Mon-ransition Slope |-2 Create |
Talerance IEI.1EIEIEIEIEI Radiuz IS.DDDD[ Draw |
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Step 5. Create the second slope filler line by filling out the dialog box as shown and pressing
Create.

~ Parameters

Bassline [MAINLIME | PGLChan [ |  Tie [0.000000
Profile Im Trans.ID IEI— Style I
Level |3_ Color IE_ J “afeight |
Class _Dependent I Fill IE_ _I Set | S b |

~ Filler Lines

Method | By Station Job Mo, |1EI‘| Station |2DS+DD
SE Man-tranzition | Slope |-2 Create |

Talerance |EI.1EIEIEIEIEI Avtornatic | Radiuz IS.DDDD[ Draw |

Step 6. Now press the DRAW button and issue a DP inside the lane as shown in the image
below.

Step 7. Repeat Steps 4-6, this time issuing a DP for the other inside lane as shown in the image
below.
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Step 8. Change the Class, Color and Fill in the dialog box as shown below.

r Parameters

Baseline [MAINLINE | PGLChain [ | Tie [0.000000
Profile Im Tranz.ID IEI— Style |
Lewvel |3_ Color I'I_ . WWeight I
Clasz |_Independent I Fill I'I_ . Set | Show |

r Filler Lines

Method _By Station JobMNo [T01| Staton [l |
5. E. _Mon-hansition Slope |-2 Create |

Tolerance |D.1EIEIEIEIEI Automatic | R adiusz |5.EIEIEIEI[ Diraw |

Step 9. Repeat Steps 4-6 twice more to create the shapes for the two outside lanes.

GEOPAK 2001MR LAB 11: Superelevation 11-29



GEOPAK”

11.7 Draw Superelevation Diagram

In the next steps we’ll draw a Superelevation Diagram on the Profile Cell using a custom 3PC
application. We will run this in two passes. One from Station 205+00 R 1 to 211+00 R 1 and one
from Station 211+00 R 1 to 220+00 R 1.

Step 1.

Step 2.

Step 3.

Populate the dialog box as show below. Click OK.

205+00 R1 to 211+00 R 1

¥DOT Super Elevation Diagram I

Job Mumber 101 Select I
PGEL Chain IMNNUNE Select i

~ Location and Scales

Horizontal Scale I 25
Yertical Scale I 5

Mo Gap "I

Reference Station | 200+00.000000 R 1

Reference Elewvation ! 1900

b !2?209?5.?83 =
ki |3391 05.81 .

~ Profile Cell
Identify Cell |

r Pavement Section Information

Shapes Input File I 3 shapes.inp

Open the MicroStation file c:\data\geo\VDOT\road1\d17682prof.dgn

Open Design and Computation Manager. Double click item Location & Design>Special
Applications>Super Diagram.

r PGL Grid Elevations

Starting Elevation Station | 205+00.00 R 1
example > 0+00 F 1

Ending Elevation Station | 211+00.00 R 1
example > 150+00 R 1

Elewation Grid [ncrement | 50

example -» &0

Left Edge of Pavement Offzet I 24
Right Edge of Pavement Offzet I 24

Mate: If the edge of pavement iz nat at these
offzets, then the offset will be labeled.
Far divided, both offzets should be

Select |

negative or bath pozitive.

r Typical Dutside Edge of Pavement Offsets —

Mormal Cromn Slope I -2.00

For -2.00% Keyin -2

Roadvay Selection

Undivided Roadway ™

Propozed Design File |?882des.dgn Select I

kust Contain Propozed E/P

Units _English ¥ I

CANCEL

9=l

NOTE: Use the Identify Cell button to populate the upper left portion of the dialog box.
Shapes Input File = mI3_shapes.inp
Proposed Design File = d17682des.dgn

Step 4.

Click OK when the prompt below appears.

Super Tranzitions Found -» Process Completed Succeszsfully,

Cancel I
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Step 5. Double click item Location & Design>Special Applications>Super Diagram again.
Step 6. Populate the dialog box as show below. Click OK.

211+00 R1 to 220+00 R 1

¥DOT Super Elevation Diagram I

Job Mumber 101 Select I ~ PGL Grid Elevations

FEL Chairn [HBTHLTE Select i Starting Elevation Station | 211+00.00 R 1

example > 0+00 F 1
Ending Elevation Station | 220+00.00 R 1

~ Location and Scales

Horizontal Scale |25
) example > 150+00 R 1
Yertical Scale |5

No Gap vI Elevation Grid Increment | 50

Fieference Station | 200-00.000000 Ff 1 mample::» 3l

Reference Elewvation |1SEIEI r Typical Dutside Edge of Pavement Dffsets —
X |2?2D5?5-?33 op Left Edge of Pavement Offzet |-12
e |3391 05,81 =
~ Profile Cell Right Edge of Favement Offzet I 12
dentiy Cel I Mate: If the edge of pavement iz nat at these
P Section Inf . offzets, then the offset will be labeled.
avement.3ection.lnformation —=———— For divided, bath affsets should be
Shapes Input File I 4_zhapes.inp Select | negative or bath pozitive.
Mormal Crown Slope | 200 Prapozed Design File | 7B82des.dgn _ﬂu
For -2.00% Kepin -2 kust Contain Propozed E/P
Foadway Selection | Undivided Roadway ™ Units ﬂghsh_'l

HiTe CANCEL |

NOTE: Use the Identify Cell button to populate the upper left portion of the dialog box.
Shapes Input File = ml4_shapes.inp
Proposed Design File = d17682des.dgn

9=l

Step 7. Click OK when the prompt below appears.

Super Tranzitions Found -» Process Completed Successfully.
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11.8 Update the Project Manager

We are completing the Plan View category of the Working Alignment Definition in Project Manager.

Step 1. From the Workflow dialog box of Project Manager, click the Define button.

Step 2. Highlight the Plan View > Shapes option and populate the Shapes Design file as shown

below:

Plan Wiew
Fattem

Prafile Wiew
Location

Crogs Section View
E sizting Ground
Fropozed Finish Grade

DTH

ok |

Cahcel |

[ 2 working Alignment Definition: MAINLINE

Al In DGH I
Dresign File: I d17E32work.dgn

Step 3. Click the OK button to save the updates and close the dialog box.

Step 4. Exit MicroStation.
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CHAPTER 12

Proposed Cross Sections

12.1 Overview

Objectives Use Project Manager to create proposed cross-sections.
Project Manager Proposed Cross Sections
Menu Bar Application Only batch processing of Input file is supported.

When the Proposed Cross Sections button in the Road Project Manager is clicked, the Select Run
dialog box is displayed. An existing run may be selected or new run may be started. When complete,
click the OK button, which closes the Select Run dialog box and opens the proposed cross sections

dialog box as depicted below.

' NOTE: This dialog box cannot be accessed outside of the Project Manager.

The left side of the dialog box contains = YR

the list of categories required to process

Filez

proposed cross sections. When each
category is selected, the dialog box
changes to reflect the requirement of
each category. For example, when Plot
Parameters is selected, the dialog box
changes to reflect the various plot
parameters and text as depicted on the
following diagram.

5 DGHN File

Patterm

Exizting Ground
Shapes

Shape Clugters
Define DGEMN Wariables
Define Wariables

Plat Parameters

-

Filez

(& Pioposed Cross Sections -MANLINE [

%S DGM File

Fattem

E sizting Ground
Shapes

Shape Clusters
Define DGN Yariables
Define Vanables

Flot Parameters

L1

r Plot

r X5 Lines
Level 52 weight _I
Colar I 1] D Shyle i
r Text
[T Line Text Define I
7] Station Text afine I
™| Baseline Mame Test efine I

7| Pavement Thickness

[T Transition Definition

™ Remove Skewed Effect

"] Fill Gaps Eetween Clusters

ALL

[T} Intersect between Clusters

™| Process Clusters as Indicated

"] Process Only Sections ‘With Existing Ground

GEOPAK 2001MR
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12.1.1 XS DGN File

When XS DGN File is selected from the list box, the dialog box dynamically changes as depicted
below. XS DGN File defines the MicroStation file wherein the original ground cross sections are
located as well as the location for the proposed cross sections.

12.1.2 Pattern

Shape Clusters
Define DGEN Wariables
Define Wariables

Plat Parameters

E1N|

gl’-‘mpused Cross Sections - MAINLIMNE I
Filez
g 5 DGN File [H17682wemanninedan | | Fikes |
g;‘s“”g Lirgpe Tolerance [0.100000
apes

When Pattern is selected, the dialog box changes as illustrated below.

Files

I
ngpnsed Cross Sections - MAINLINE E

%S DGM File

E sizting Ground
Shapes

Shape Clusters
Define DGM Wariables
Define Yariables

Flot Parameters

L1

V! iUse Working Alignment D efinition:

This dialog box defines the type of Pattern Lines used on a project — By DGN or By Station — in
addition to other parameters specific to each format.
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Three dialog boxes (Pattern, Existing Ground, and Shapes) support a toggle to Use Working

Alignment Definition.

must supply all pattern information.

For example, in the Pattern dialog box, if the toggle is not active, the user

Esigting Ground
Shapes

Shape Clusters
Define DGN Yariables
Define Vanables

Flot Paraneters

LI

By DGN File I

Chain I Select I
Horiz. Scale |1D Wert, Scale I1EI

DGN File |

- Search Criteria

ngpused Cross Sections - MAINLINE [ x|
Filez
%5 DGM File ™} iUse “Working Alignment Definition:

™ Levels Select | [ Styles

[T weight [ Types
[ Colars |

Match | Displa_l,ll Reset |

However, if the toggle is active when one of these three categories is selected, the data information
part of the dialog box is ghosted and the required information is utilized from the current working
alignment definitions. If the toggle is activated, and the required information is not stored within the
current working alignment, an Alert message is displayed.

Filez

ngpused Cross Sections - MAINLINE [ x|

<5 DGN File

Fattern

Esigting Ground
Shapes

Shape Clusters
Define DGN Yariables
Define Vanables

Flot Paraneters

LI

W Lze Working Alignment Definition:

GEOPAK 2001MR
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& Working Alignment Definition: MAINLINE

Plan View By Design File I
*atterr
Har. Scale i'l Yer Scale !'I
Profile View Design File: [ d17662work.dan File
Location _|
Cross Section View Levels | jali]
E rizting Ground )
Fropozed Finish Grade Wwieights ! 2
DTM Colors !5 Select
Shyles |D
Ok | Cancel | Topes 3
12.1.3 Existing Ground
ngpnsed Cross Sections - MAINLINE -i

Files

5 DGH File
Pattern

g Ground
Shapes
Shape Chusters

Plot Parameters

Define DGEN Wariables
Define Wariables

Fs

[T Usze Working Alignment Definition
DGH File |

Files |

- Search Criternia

[T Colors |

td atch | Displayl Reset I

[ Levels Select | [T Styles | Select !
[T weight | Select | [T Twpes | Select |

When the Existing Ground category is selected, the dialog box will appear as shown above. In this
dialog box the user can select the name of the file that contains the existing ground in addition to the

symbology of the existing ground.

12.1.4 Shapes

Define Y arables
Flot Parameters

Define DGN YWariables

|8 Proosed Cross Sections - MANUNE
Files
=5 DGH File =] [T Use'warking slignment D efinition
:it':tai:; Ground ..."""'_".'.Q.Q.G..N__!
hlusters BELiEE I M

Three Shape definition options are supported:

All in DGN
By Search Criteria

Shapeless

All shape elements within the specified file are utilized.
Only those shapes that match the specified search parameters are utilized.

No shapes are utilized, hence, there is no field for a shapes file name or files

button. This option will be used with the first exercise to produce existing
shoulders and pavement on the existing cross sections.
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12.1.5 Shape Clusters

When the Shape Clusters parameter is selected, the dialog box dynamically changes as depicted
below (there should not be any definitions within the dialog box upon the initial invoking of this

parameter):
gl’-‘mpused Crozs Sections - MAINLINE [ x|

Filez

P = Chain Tie/FGL Prafile

ile |~ .
Pattern —I!'ﬂgil
Existing Ground Thick l
Vriables . :

i || Chain I Tie | [00000C] Prof | Scan I
Plat Parameters [+ Add | hodity I D elete: Up | Do |

~ Side Slope Condition

Define

r Criteria File

The user may Add, Delete, or Modify any specified shape cluster. When the Scan button is clicked,
GEOPAK scans the design file and search criteria specified in the Shapes dialog box and lists all
matching clusters. In the instance of shapeless criteria, the user must define each cluster by utilizing
the Select button or typing in the Chain, Tie/PGL and Profile associated with this shape; then click

the Add button.

Shape Clusters
Define DGEM Yariables
Defirne Variables

Plat Parameters

L1

ngpnsed Crozs Sections - MAINLINE H
Files
S RN E] 7 _Ehain Tie/PGL Frofile
ile |~ o T - I
ol " - 0.000000 e
Eizting Ground ’ Thick
Shapes __‘_!

Chain [MAIMLI| | Tie I|D.DDDD[ Frof [ MAINLI Scan I

Add |

Modiy |

Delete I Up | Down |

~ Side Slope Condition

Define

r Criteria File

GEOPAK 2001MR
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Note the button labeled Typical. This application enables the designer to relate specific criteria files
from a standardized library to specific typical sections, thereby foregoing the need to pick and choose
which criteria files they need. They simply select the typical section(s) for their project and the criteria
files are retrieved for them automatically from the library.

When the Typical button is pressed, the Typical Section Generator dialog box appears as depicted
below.

| ypical Sections |

Cell Dezcription Job Number: 101

DMPYIT DIVID o PEVEMENT r~ Template — — — S

DRECON DIMIDED RECONSTRUCTION Termplate Designed to ‘Wark with: 2 Shape Clusters

EXFEAT DRAW EXISTIG FEATURES bopl oot Fosduay_~ | Descrpion |

MLTRRT NEw LEFT RECOM RIGHT —
FLTHRT RECOM LEFT MEW RIGHT Apply o whole Chain ¥ |

UMLPYT  LOCAL UNDIWIDED MEW PYRT | | EndSta: [ |
UMPYMT UNDMIDED MEW PAVEMENT ‘
T On I [Select ]

JRECOM UMDIVIDED RECOMSTRUCTION
Apply

ExPVMT  DRA&AW EXISTING PAVEMENT ‘ Range
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The user must simply select the typical section from the left, then press Apply. For a divided roadway
with a left and right Profile Grade Line, the user would apply the selected typical once to the left
roadway and then once again to the right roadway. You can also apply the typical to the entire length
of the alignment or only a portion of the alignment by changing the Apply to Whole Chain toggle to

Apply to Station Range and specifying a beginning and ending station for the typical.

—— -
ngpnsed Crozs Sections - MAINLINE _I

Define DGEN Variables
Define Wariablasz
Redefinable '/ ariables
Plat Parameters

Files

= o Chain Tie/PGL Profile

attern =1 R SRR ; I
Eaisting Gian il "IIE 0.000000 L
Shapes ' Thick. |

Chain [MAIMLI| | Tie I|D.DDDD[ Frof [ MAINLI Scan I

] _Add | | Modiy | _Delte | | Up |

Down |

~ Side Slope Condition

200+00.00 and sta < 204+25 00

[Dffset Mirus LT where sta »
foset tinus AT where sta »= 200+00.00 and sta < 204+25.00 -
I Offzet Pluz LT where sta »= 200+00.00 and sta < 204+25.00 (=]

Defing l Modif}l_i Delete I Up | Doty

r Criteria File

vaniables. 5 |Jzer defined variables.
resufacing. « Diraw regurfacing lavers below shapes.,
shoulder Mon-Local Shoulder File.
4dd I Delete I Up I D owan

12.1.6 Define DGN Variables

Files

ngpnsed Cross Sections - MAINLINE I

<5 DGH File
Fattern
Esigting Ground
Shapes

Shape Clugter

Flot Paranneters

B ‘ariable DGM

|

Mo files

4] ]

Yariable Mame :

Level Symbology "I

DGM File

r~ Criteria Status
Lw:
Wit
Le
Co:
Tp

File: |

- Search Criteria
[T Levels | Select [T Styles | Select I
[ Wwheight | Select I [T Types | Select
[T Colors |
td atch | Undispl Rezet |

Add I odify |

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

GEOPAK 2001MR
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the symbology and attributes assigned in the D&C Manager database. Variables that are previously
defined in the criteria will show up in the list. If the Select button is unghosted, variables remain
undefined and must be defined before processing the sections. Click Select to see a list of undefined
variables, assign a value, then click Add.

12.1.7 Define Variables

i- Proposed Crogs Sections - MAINLINE m’

Filez
<5 DGN File [«] Watiable Value
Pattern LUMITS [E OR M) E =]
Exizting Ground CROSS SECTIOM FLOTTING SCALE 10 -
Shapes MaME OF PLAM FILE plan.dgn
Shape Clusters MAME OF RIGHT OF Wiy FILE w.dgn
Define DGM Yariables || MAME OF EXISTIMG TOPO FILE topo.dan =1
Bufile Al Vi Sele I

ariable Mame :

Walue

Add | Madify |

Define Variables enable the user to enter job specific values for certain variables. (i.e. pavement
thickness, ditch width, backslope, etc.) The user can select the variable from the list, then enter the
new value and click the Modify button. The values of these variables are constant for all of the cross
sections within a specific run.

12.1.8 Redefinable Variables

gl’-‘mpused Crozs Sections - MAINLINE 1
Files
%5 DEN File []" epiba
Patterm d_SurfaceT hi
E xizting Ground _d_Intermediated Thickness
Shapes _d_Intermeadiate?Thickness
Shape Clusters _d BazelThickness
Define DGM Vaniables || |_d Base2Thickness
Define Variables _d_Subbasel Thickness
Fedefinable VW ariables
Fedefine
II.IH __________________________________ Hll,l
/* Pavement Surface Layer Thickness =/
i oor mm i
II.IH __________________________________ Hll,l
Edit I

Redefinable Variables are variables that are made available to the designer for those features of the
design that may need to vary from project to project or over the course of a single project. This
category will not appear until a typical has been selected that utilizes redefinable variables. For each
variable name highlighted in the Variable list box, The corresponding description and value will be
displayed in the Redefine list box.
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To modify the value of a variable, first highlight the name of the variable, then click Edit. This will
open the Redefinable Variables Editor window. Note that this window is resizable.

_ Redefinable Yariables Editor =] I

| ll.l:: __________________________________ £
£ Pavement Surface Laver Thickness =/
£ inor mm =
ll,lx __________________________________ xll.l

if [Sta »=0+00 R 1] then

{
Td_SurfaceThickness HYd

Save | Cahicel I

12.1.9 Plot Parameters
[ Proposed Cross Sootions -MANLNE

Files
Foi =1 S Lines
attem sl ;
E xisting Ground — Level [2 Weight _|
Shapes Color l 0 _‘ Shle ——— I
Shape Clusters
Define DGN Variables r Text
Define YV ariables I Line Text
Fedefinable Yariables  |(—
Flat Parameters = | [ Station Text Define |

[ Baseline Mame Test Diefine I

- Plat
" Pavemert Thickness | [EE]
[" Fill Gapz Between Clusters
™| Transition Definition ALL

[l ilntersect between Clusters |

™ Process Clusters as Indicated
™| Remove Skewed Effect
[T Process Only Sections With Existing Ground

Plot Parameters enables 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. The elevation of the PGL of each shape cluster is
automatically plotted. Enable the Line Text toggle to define this symbology for the PGL text. The Plot
group box enables the user to control different aspects relating to the cross sections and criteria files
as detailed below.

Pavement Thickness draws the bottom of shaped pavement for all clusters. If the Thick button was
utilized in the shape clusters dialog box, this should be disabled.

Fill Gaps Between Clusters draws a line between two shape clusters if the criteria does not fill
between them.

Transition Definition defines the use of parabolic superelevation transitions.

Intersect Between Clusters extends or trims elements in a median to create a finished, clean
appearance.
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Process Clusters as Indicated forces the criteria to process the clusters as they are listed in the
Shape Clusters dialog box. If this option is turned off, the clusters are processed left to right.

Remove Skew Effect forces 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 - If only one group (color) is indicated in the input file
for the existing ground in each run, the program loads into memory only the ground lines of the
specified color, and processes only those sections. The time reduction may vary depending on the
specific conditions of the job and type of machine.

12.2 Files

Under Files, the options are Run, Save Settings, Export... and Exit. To process the
cross sections, click the Run button, which invokes the Process Cross Section dialog | [
box. Save Settings simply saves the current settings to the run. When the File > | IS

Export option is selected, the user may save the dialog box information in an ASCII Save Settings
input file for review or subsequent processing. The File > Exit option enables the user Export.
to exit the Proposed Cross Sections dialog box box. The software also prompts the Exit

user with an Alert box if the settings should be saved before exiting. Clicking the Yes
button saves the current dialog box settings, No does not save the settings, but both
buttons exit to the Project Manager.

12.3 Processing

When File > Run is chosen, the dialog box below appears.

ngpnsed Crozs Section E

[ Log File

Screen Only I

[T Pause On Each Section

7| Criteria View Applp I

The output can be displayed on the Screen Only, or written to a Log File and displayed to the screen.
The Pause On Each Section option enables the user to view each section as it is drawn. Criteria
View displays each step in the criteria file. This is primarily for debugging purposes.

12.4 Criteria Files

One of the most powerful and flexible features of GEOPAK is the use of criteria in generating
proposed cross sections. Within criteria, design conditions can be evaluated and complicated design
decisions executed in response to these design conditions. The flexibility of criteria allows the
designer to make the design as basic or as complex as the project requires. Numerous baselines can
interrelate as ditches and medians are drawn between roadways and ramps. Sophisticated drainage
details can also be drawn with criteria. The list is endless.

Cross section criteria are used to draw cross section features outside of the mosaic of superelevation
shapes typically representing pavement. Operationally, the software constructs the cross section
features derived from the mosaic of shapes first. Then, the software constructs the remaining
portions of the cross section through the application of criteria emanating out from the outer edges of
the mosaic of shapes.
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LAB 12: Proposed Cross Sections

12.1 Existing Pavement

In this first section, a new run will be created and used to draw the existing pavement onto the cross
sections.

Step 1. Execute C:\data\geo\VDOT\road1\LAB12.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\road1\d17682xsmainline.dgn

Step 3. Open Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Step 4. Choose Proposed Cross Sections from the Project Manager dialog box and create a
run called Exbase. Then double-click Exbase and the following dialog box will appear.

ngpnsed Cross Sections - Exbase m

Files

<5 DGH File el
Patterm

Exizting Ground
Shapes

Shape Clusters
Define DGEM Y aniables
Defirne Variables

Plat Parameters

4]

Step 5. Complete the following items in the dialog box.
XS DGN File This filename should be defined as d17682xsmainline.dgn
Pattern Use Working Alignment Definition

Existing Ground Use Working Alignment Definition

Shapes Set the Shape Option to Shapeless.
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Step 6.

Next, select the Shape Clusters category to invoke the following dialog box.

Shape Clusters
Define DGM Yariables

gl’-‘mpused Cross Sections - Exbase [ x|
Filez
T - Chain Tie/PGL Profile
ile el
Patterm _I
Enisting Ground
Shapes _I

Defire Vesiableg || chain | Tie | [0.00000) Prof | Select |
Plot Parameters [+ Add | M audify | Delete | Up I Do |

~ Side Slope Condition

r Criteria File

First, we will define the Chain, Tie and Profile for the

shapes.

Step 7.

Step 8.

Click the Select button to invoke the following
dialog box.

For the Chain option, highlight the chain
MAINLINE and click Apply.

i Chain_¥|

EBL4ED
MAIMLINE
RAMPaA
REDELD

&pply

Done
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Step 9. Change the option to Profile and select the Select | Profile ¥ |
profile MAINLINE and click Apply. MAIMLINE
MLGROUND
When the chain and profile have been RaMPA

selected, click the Done button.

Apply | Done |

Step 10.  Next, provide a Tie distance of O in the Tie field and click the Add button to include this
shape cluster in the list box as shown below:

—— -
ngpnsed Crozs Sections - Exbase _I
Files
S RN E] 7 _Ehain Tie/PGL Frofile
ile 1= o T .
Pattem MAINLINE MaIMLINE Typical |
Exigting Ground Thick
Shapes __‘_!

Shape Clusters

Dofing LGN vanables Chain [MAINL | Tie | [0.00000 Prof [MAINL | Select |

Define Yariables —
Plot Parameters [] Add I M odify I Delete I Up | Diown |

~ Side Slope Condition

Define

r Criteria File

Step 11.  Highlight the shape cluster that was just defined in the list box and click the Typical
button.

' Note: The Typical button will not be available until a shape cluster has been selected from
the list box.

If the following dialog box appears, click OK.
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The template you selected requires at least
@ one SHAPE in arder to process, But the

Project Manager iz get to SHAPELESS Mode
OF. to Continue, CAMCEL to Abort

Cancel

— EXIZTING GROUMD

STING 5L

Cell Drescription Job Mumber: 101

DRLNRU RECON LT NEw AT ULT DES =] rrhemalalel ——— _ '
DRRNLI MEW LT RECOM BT IND DES Template Designed ta Wark with: Mo Shape Clusters

DRRMLU NEW LT RECON RT LLT DES —
DRROW DR&W RIGHT OF way LOCATIONS [ : i _Deserption |

ENTR EMTRAMCES - Range
EXFEAT ExISTING FEATURES

Apply to Wwhale Chain "!

[Ex<FMT DR ING PAVEMENT

ROOTHMT ROOT MAT I | EndSta: [ |
UMPYT  UNDMIDED MEW PAVEMENT ]

UMPYTL UMDIVIDED LOCAL NEW PAMT I~ ] on I ; [Select. |

Apply

Step 12.  Select Typical EXPVMT. This typical will be used to draw the existing pavement for the
length of the project.

Step 13.  Click Description. This will open WordPad to show a complete description of what the
typical will draw, all variables and their definition, in addition to any special notes or
considerations.

After reviewing the description file, dismiss/exit the description file.

Press APPLY.
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Step 14.  Next we will need to define variables found in this criteria file.

Click the Define Variables category. Modify the NAME OF SURVEY FILE variable as
shown in the dialog box below.

Highlight the Variable you wish to change.

Change the name in the Value field and press Modify.

gl’-‘mpused Cross Sections - Exbase [ x|
Filez
%5 DGN File [«] ariable Walue
Pattern LUMITS [E OR M) E
Exizting Ground CROSS SECTION PLOTTING SCALE 10
Shapes MAME OF SURWEY FILE

Shape Clusters
Define DGEM Yariables

Define W ariables

Redefinable Wanables  [5] By file | &l vl eled i

Variable Mame:  NAME OF SURVEY FILE

Walue | 217682 .dan

Add | | Madi: |

' NOTE: Although there is an option on the dialog for Define DGN Variables, this will never
be used.

Step 15.  Select the Redefinable Variables category. Review the values for each variable.

gl’-‘mpused Cross Sections - Exbase l

Filez

<5 DGN Fie [«] Variable

Pattern d_ExSurfaceThick)

Ewisting Ground _d ExBaszeThickness

Shapes _d_ExSubbazeThickness

Shape Clusters _z DrawExShoulder

Define OGN Variables || |-d_ExShoulderThickness

Define Wariablas

Fedefinable Y aria

Redefine

/# Existing Surface Thickness #/¢
£ inormm =

Edit |
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Step 16.  Select the Plot Parameters category and set it as shown below (weight = 5).

|2 Fropossd Cinzs Sechiens - Exboss
[
— — [ M5 Linex
E:eting Eround e E waghi | —— |
hapes Cor [T | e [——
Shape Chsters
Diedne DM W oh et Tauad
[isfine Vanablsr M Lo Tagt [t
Aadeinsbls Vautl:
= [ Statior Taed ¥
T Baadng Wana Ted
Plot -

I Pevenent Thokrmss [0
I Fil G Bt men Dhstess
I Tisratian Detndian |

I rkstseck b m e ChgbSHS

I Promess Chate s a3 Incicated

I Aanom SkevmdE linc

I Procems s Oy Seclors 'l h Ene g Growd

Step 17.  Press the Define button beside the Line Text toggle to access the following dialog box:

Lewvel !53 eight —I
Colr [ | Font [23

TH 1.32 Tw | 1.50

Eiottom I
Left I

Cancel |

Fill out the dialog box as shown above then push OK.

Jusztification

At this point we are ready to process the existing pavement for the chain MAINLINE.

Step 18.  From the Proposed Cross Sections dialog box, select Files > Save Settings, then Files >
Run.

The following dialog box is invoked where you may define where you want to see the
computed cross section information, in an output file or on the screen only.

gl’-‘mpused Crozsz Section [ x|

{ Log File

Screen Only I
i

[T Criteria Yiew Apply |

12-16 VDOT Road | Training GEOPAK 2001MR



GEOPAK®

Step 19.

Select Screen Only and activate the Pause on Each Section toggle to view the first
design section once it has been drawn. The dialog should appear as below. Click Apply.

ngpnsed Crozs Section E
[ Log File ‘

Screen Only I

¥| Pause On E ach Section
™| Criteria Visw

§ =il

NOTE: When errors occur, change the Screen Only to Log File, the click Apply to
generate the log file. Use the GEOPAK Editor to open the log file to determine the

problem
]

The error usually occurs at the end of the file. However, the error may be in the line(s)
prior the error message.

Step 20.

Step 21.

Step 22.

When processing is complete, click Exit to return to the Process Cross Sections dialog
box.

Close the Proposed Cross Sections dialog box box by using the “X” on the upper right of
the dialog box or by using the Files > Exit pulldown.

When prompted to Save Settings, answer Yes.

Use Cross Section Navigator to review the existing base as drawn.

12.2 Right of Way and Easements

In this next section, a new run will be created and used to label the Right of Way and Easements on
the cross sections.

Step 1.

Choose Proposed Cross Sections from the Project Manager dialog box and create a
run called RW. Then double-click RW and the following dialog box will appear.

[@Puoposed CrossSections AW M|

Filez

<5 DGN File el
Patterm

Enisting Ground
Shapes

Shape Clusters
Define DGEM Y aniables
Deefirne Variables =1
Plot Parameters i

GEOPAK 2001MR
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Step 2. As before, complete the following items in the dialog box.
XS DGN File This filename should be defined as d17682xsmainline.dgn
Pattern Use Working Alignment Definition

Existing Ground Use Working Alignment Definition

Shapes Set the Shape Option to Shapeless.
Step 3. Next, select the Shape Clusters category to invoke the following dialog box.
gl’-‘mpused Crozs Sections - RW [ x|
Filez
P — Chain Tie/PGL Profilz
ile 1= .
Pattern —I!'ﬂgil
Existing Ground Thick
Shapes __"_l
Shape Clusters
Define DGM Varniables : -
Dafirs Vaiablas Chair | Tie | [000000 Prof | Select |
Redefinable Variables [+ Add | | Madiy | | Delete | Up | | Down |

~ Side Slope Condition
Define b odify i Delete Up Dawn
r Criteria File
4dd I Delete I Up I D owan |

£ Chain/Profile Sel... [

First, we will define the Chain, Tie and Profile for the £ Chain_¥|
shapes. EBL4E0
MAINLINE
PP
REDELID
Step 4. Click the Select button to invoke the following
dialog box.
Step 5. For the Chain option, highlight the chain
MAINLINE and click Apply.
Apply Dane
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Step 6. Change the option to Profile and select the Celect _Profile ¥ ]
profile MAINLINE and click Apply. MAIMLINE
MLGROUND
When the chain and profile have been RaMPA
selected, click the Done button.
Step 7. Next, provide a Tie distance of 0 in the Tie field
and click the Add button to include this shape
cluster in the list box as shown below:
Apply | Done
Filez
S DNl —1 Chain Tie/PGL Profile
e (—1 - n -
Pattom MAINLINE MAINLINE Typical |
E sizting Ground Thick
Shapes _‘E"_I
Shape Clusters
g:::: SSEJ:;&HES || chain [MENDT _Tie | [G00000 Prof [MENLT| _Select |
Flot Parameters [~ Add I Modif_l,ll Deletel p | D own |
r Side Slope Condition
Define Modif_l,J_i Delete I Up Down I
r Critena File
Add I Delete I p Dawn I
Step 8. Highlight the shape cluster that was just defined in the list box and click the Typical
button.
' Note: The Typical button will not be available until a shape cluster has been selected from
L. the list box.

If the following dialog box appears, click OK.

GEOPAK 2001MR
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The template you selected requires at least
@ one SHAPE in arder to process, But the
Project Manager iz get to SHAPELESS Mode
OF. to Continue, CAMCEL to Abort

Cancel

EL

DI ET  2E
A0 T

Cell [rescription Job Mumber: 101
DNPYMT DIVIDED NEW PAVEMENT r Template ———————————
DRECOM DIWIDED RECOMSTRUCTION Template DBSIgan ta Wwiark, with: MHa Shape Clusters
DREROW DR&W RIGHT OF Wiy —
: Descript
EXFEAT DRAW EXISTING FEATURES | _Deseiption |

MLTRRT NEw LEFT RECOM RIGHT —
FLTHRT RECOM LEFT MEW RIGHT Apply o whole Chain 7 |

UMLPYT  LOCAL UNDIWIDED MEW PYRT | | End 5t ] ? |
UMPYMT UNDMIDED MEW PAVEMENT
T On I [Select ]

JRECOM UMDIVIDED RECOMSTRUCTION
Apply

Step 9. Select Typical DRROW. This typical will be used to label the right of way and easements
for the length of the project.

ExPVMT  DRA&AW EXISTING PAVEMENT ‘ Range

Step 10.  Press Apply. When you see the following dialog box, always press Yes to All.

Baer H|

Criteria File: "expozed_redefinable_wariable_english "
Exist.

OVER WRITE?

vesTodl | No |

Step 11.  Next we will need to define variables found in this criteria file.

Click the Define Variables category.
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Modify the variables as shown in the table below:

Name of Proposed R/W File d17682des.dgn
Name of Existing R/W File s$17682.dgn

NOTE: Although there is an option on the dialog for Define DGN Variables, this will never
be used.

§ =il
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Step 12.

Step 13.

Step 14.

ngpnsed Cross Sections - R'W 1

Files
45 DGM File 2] wofaiale
Pattern = DrawPropRightO fua
Existing Ground 5 DirawE wiztRightO P ay
Shapes _s_DrawPermanentE azement
Shape Clusters _s_DrawT emporaryE asement
Define DGM Variables _z_Diraws anitarS eveerE azement
Defime Variables _z DirawElecticalk azement
R edefinable ' ariables

Redefine

I

=

/# Draw Propozed Right of 'way Location #
M mustuze a ™ before and a ™ after value */

£ pezorno

=

E dit |

Files
= —] XS Lines
attem =] ;
E xisting Ground Level [2 Weight _|
Shapes Coolor ID _l Shle ——— i
Shape Clusters
Define DGN Variables r Text
Define YV ariables ¥ Line Text Define I
Fedefinable Yariables | (—
: =1 [T Station Test Diefine I
™ EBaseline Mame Text Define I

- Plat

[ Pavemert Thickness
[" Fill Gapz Between Clusters

™| Transition Definition

ALL

[T Intersect between Clusters

™ Process Clusters as Indicated

™ Remove Skewed Effact

[T Process Only Sections Witk Esisting Ground

Select the Redefinable Variables category. Review the values for each variable.

Select the Plot Parameters category and set it as shown below (weight = 5).

I Proposzed Cross Sections - RW i

Press the Define button beside the Line Text toggle to access the following dialog box:
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r Line Text m
Level E?B_ weight _l
Color !EI_ _! Font !23

TH[ 132 Tw | 150

rJustification
* ® Baottom i
Left I

Canizel |

Fill out the dialog box as shown above then push OK.

At this point we are ready to process the r/w and easements for the chain MAINLINE.

Step 15.

Step 16.

Step 17.

Step 18.

Step 19.

Step 20.

From the Proposed Cross Sections dialog box, select Files > Save Settings, then Files >
Run.

The following dialog box is invoked where you may define where you want to see the
computed cross section information, in an output file or on the screen only.

ngpnsed Cross Section m

’~ Log File

Screen Only I

Apply |

Select Screen Only and activate the Pause on Each Section toggle to view the first
design section once it has been drawn. The dialog should appear as below. Click Apply.

gl’-‘mpused Cross Section [ x|
’> Log File

Scresn Only I

¥ Pauze On E ach Section
™| Criteria Visw

When processing is complete, click Exit to return to the Process Cross Sections dialog
box.

Close the Proposed Cross Sections dialog box box by using the “X” on the upper right of
the dialog box or by using the Files > Exit pulldown.

When prompted to Save Settings, answer Yes.
Use Cross Section Navigator to review the right of way and easements as drawn.

Before moving on to the next section, lock all the elements in the design file by using the
Microstation pulldowns

Edit > Select All

Edit > Lock

GEOPAK 2001MR
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12.3 Proposed Cross Sections (Sta. 200+00 to Sta. 204+25)

In this set of steps, a new run will be created and used to generate the proposed cross sections.

Step 1. Choose Proposed Cross Sections from the Project Manager dialog box and create a
run called ML1. You may enter this station range in the description if you wish.
Step 2. Complete the following items in the dialog box.
XS DGN File This filename should be automatically defined as
d17682xsmainline.dgn.
Pattern See dialog box below
Existing Ground Use Working Alignment Definition
Shapes Use Working Alignment Definition
gl’-‘mpused Crozs Sections - ML1 [ x|
Filez
=5 DGM File E [T Useworking &lignment Definition
- e ——
Existing Graund CuRGREIE gLE?EI Mask I
g:apesm t Chain [MAINLINE Select T 5% 8 W § B E
ape LIusiers }
Diefine OGN Yariables Horiz. Scale |1D Yert, Scale I1D 9 1011 1213 14 15 16
Define Variables DGM File | d17682wark.dgn File
Redefinable Wariablez: [+ s "_"_] 17181320 21 2223 24
—  Search Criteria 252627282930 7 22
W Levels | Select | [T Stles | Selec | 3334 3536 37 38 33 40
ki . 41 42 43 44 45 46 47 48
el Jelecl [
ot [ St | spes. | oot | 49 51 52 53 54 55 56
| Colors |5 57 58 59 60 61 62 63
Disp Resel
Lo | i | Cancel I
Step 3. Click Shape Clusters to define shape clusters, side slope conditions and criteria files.
Step 4. Click the Scan button to have the software scan the d17682work.dgn file for all of the
shape clusters.
gList of Clusters I
Chain Tie/PGL Prafile
MAIMLINE 0000000 MAINLINE
RaPa 0000000 RaMPA

Cloze |

Select Chain MAINLINE.

On the Proposed Cross Sections dialog box, click Add to add the this cluster to the
shape cluster list box
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Click Close to close the List of Clusters window.

Step 5.

Step 6.

ngpused Cross Sections - ML1 B

GEOPAK®

| Filex

=5 DGM File
Pattern
Exizting Ground

Define Yariables

Chain

rAIMLINE

Tie/PGL Prafile

rAIMNLINE

Typical !
Thick !

Chain [MAINLL | Tie | [00000C] Prof [MAINLT | Scan |

Flaot Parameters Add J Madify J Delete | p ! Down !

r Side Slope Condition - 7
Define J ]

r Criteria File

Highlight the shape cluster option and click the Typical button.

Select the typical DRLNRU. Set the option in the Template window area to Apply to Left

Roadway. Setthe Range option to Apply to Whole Chain. Click Apply.

Cell

Description

DRCSTI
DRCSTU
DRLMAI
DRLMAL
DRAMLI
DRRMLU
DRRAOW
ENTR
EXFEAT
ExPVMT

DMWIDED RECOM IMD DES

CDIYIDED RECOM ULT DES

RECOM LT MEY RT IND DES
RECOM LT MEW RT ULT DES
NEW LT RECOM RT IMD DES

MWEW LT RECOM RT LLT DES
DR&W RIGHT OF Wiy LOCATIONS
EMTRAMCES

EXISTING FEATURES

DR&W EXISTING PAVEMENT

]

Job Mumber: 101

r Template — —_— SE— —_—
Template Degzigned to Work with: 2 Shape Clusters

Apply to Left Hoadway 71 Dezcription
- Range
| £pply to Whole Chain_ ¥ |

[ —  reed

| Ol on

GEOPAK 2001MR

LAB 12: Proposed Cross Sections 12-25



GEOPAK®

Click Yes to All when prompted to overwrite criteria files.

I |

Criteria File: ""expozed_redefinable_wariable_english "
Ewiat.

OWER WRITE?

Yes Todl | Ho

Step 7. Your dialog box should look like the following:

_ Propoged Cross Sections - ML1 1

Filez

Chain Tie/PGL Profile

E sisting Ground
Shapes

tdAIMLINE Tupical I
Thick I
Define DGM Variables

Define Variables
Redefinable ¥ ariables

Flot B st stvctars Chain [MAINL| | Tie “D.DDDD[ Prof |MAINLI Scan I

Drainage Add I Modif_l,ll Deletel p | D own |

r Side Slope Condition
Offzet Minus RT
Define Modify i Delete I Up I Down I
r Criteria File
variables.» ser defined wariables.
resurfacing. = Find existing edges of pavement.
shoulder. = Maon-Local Shoulder File,
Add I Delete I p i Dawn l

Step 8. With the shape cluster still highlighted, click the Typical button again.

Step 9. Leave everything the same, but set the option in the Template window area to Apply to
Right Roadway. Click Apply.

Template
Template Designed to Wwark with: 2 Shape Clusters

__.__&E.DII,I to Right Roadway ¥ | Descriptian !

Click Yes to All when prompted to overwrite criteria files.
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Eist.

OVER WRITE?

Wes YesTodll | Mo |

Criteria File: "exposed_redefinable_wariable_english.«"

Step 10.  Your dialog box should update with 2 additional Side Slope conditions:
ngpused Cross Sections - ML1 [ x|
Filez
— — Chain Tie/PGL Frofile
Esigting Ground |~
Shapes
Define DGH Vriables
Define Variables
Fedefinable ariables
Flot Parameters
Crainage = Add I M odify I Delete | Up I Down |
r Side Slope Condition
Offzet Minus AT
Offzet Plus LT
Offset Flus BT
Defing I F odify I Delete Up Do |
r Criteria File
pavement.x Pavement File.
shoulder.x Mon-Local Shoulder File,
glopes.x Slopes File.
Add I Delete l Up I Down |
Step 11.  Select the Define Variables category. Modify the following variables as shown:

Name of Plan File

d17682des.dgn

Name of Profile File

D17682prof.dgn

Name of Proposed RW File

d17682des.dgn

Name of Existing RW File

s$17682.dgn

Name of Survey File

s$17682.dgn

Name of Working File

d17682work.dgn

Name of Cross-Section File

d17682xsmainline.dgn

GEOPAK 2001MR
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Step 12.  Select Plot Parameters. Set the XS Lines values as shown (Weight=5) and disable all
options in the Plot section of the dialog box. Also set the Line Text to level = 63 as in the
previous sections.

[ Proposed Coss Sectons W1 0|
Filez
Ewisting Ground & e
o | Lo [2 Wieight | — |
Shape Clusters B Color iIZI _‘ Style I
Define DGM Wariables
Define VY ariables - Text
Redefinable Wariables ¥ Line Test Define |
Flot Pararmeters
Drainage = [ Station Test D efire
[T Baseline Mame Test Define |

r Plot

[T Pavement Thickness [10

"] Fill Gaps Eetween Clusters

[T Transition Definition ALL

[ lilntersect between Clusters |

™| Process Clusters as Indicated

™I Remove Skewed Effect

"] Process Only Sections ‘With Existing Ground

Step 13.  Click Files > Save Settings then click Files > Run.

Select Screen Only and activate the Pause on Each Section toggle to view the first
design section once it has been drawn. The dialog should appear as below. Click Apply.
ngpnsed Crozs Section m
'~ Log File
[ Screen Only I ‘
¥ Pause On Each Section
[T Criteria Wiew

Step 14. When processing is complete, click Exit to return to the Process Cross Sections dialog
box.

Step 15.  Close the Proposed Cross Sections dialog box box by using the “X” on the upper right of
the dialog box or by using the Files > Exit pulldown.

When prompted to Save Settings, answer Yes.

Step 16.  Use Cross Section Navigator to review the proposed cross sections as drawn.

' Note: At this point the sections will not be correct because we ran them with the default
values. We'll come back in subsequent sections and use our variables to modify our

- design.

Step 17. Before moving on to the next section, let's turn off certain levels to make our sections

more readable.
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Turn OFF the following levels:

51 Elevation Labels
52 Offset Labels
53 Existing Pavement Labels
55 Warning Text Labels
56 Feature Labels
Step 18.  File > Save Settings

12.4 Proposed Cross Sections (Sta. 204+25 to Sta. 220+00)

Step 1. Choose Proposed Cross Sections from the Project Manager dialog box and create a
run called ML2. You may enter this station range in the description if you wish.

Step 2. Complete the following items in the dialog box.

XS DGN File This filename should be automatically defined as
d17682xsmainline.dgn.

Pattern See dialog box below
Existing Ground Use Working Alignment Definition

Shapes Use Working Alignment Definition

%5 DGH File el [T Use wWarking Alignment Definition

=] R —
E sisting Ground SR I Level Mask I
Shapes Chain [MAINLINE Select I

Shape Clusters 12 3 456 7 8
Define DGM Yariables Hariz. Seale [0 Wert. Scale I1D

Define Yariabl | 9101112131415 16
Eline Vanables ] DGH File | wdot'woad] Wd17EE2work. dgn File:
Plot Paramaters = ———I 171819 20 21 22 23 24

- Search Criteria 25 26 27 28 29 30 31 32

M Levels Select | [T Stles | Select I 33 34 35 36 37 38 33 40

A1 42 43 44 45 46 47 48
weight | Select | [T
D1 iehl’ | St | spes | Bt | a9l 51 52 53 54 55 56

V' Calos 4 57 58 59 60 61 62 63
Match Displ Reset l
atc | 1zplay l eze | —
Step 3. Click Shape Clusters to define shape clusters, side slope conditions and criteria files.

GEOPAK 2001MR LAB 12: Proposed Cross Sections 12-29



GEOPAK®

Step 4. Click the Scan button to have the software scan the d17682work.dgn file for all of the
shape clusters.

Chain Tie/PGL Frofile

FAINLIME  0.000000 fAIMLIME
RAMPA 0.000000 RAMPA

Cloze |

Select Chain MAINLINE.

On the Proposed Cross Sections dialog box, click Add to add the this cluster to the
shape cluster list box

Next, Select Chain RAMPA.

On the Proposed Cross Sections dialog box, click Add to add the this cluster to the
shape cluster list box

Click Close to close the List of Clusters window.

ngpnsed Crozs Sections - ML2 H
Files
S RN E] 7 Ehain Tie/PGL Frofile
ile 1= .
Pattem MAINLINE - 0.000000 MAINLINE Typical |

Eisting Graund RAMPA 0.000000 RAMPA

Shapes

Thick I

Shape Clusters

Define DGN Varisbles  L{ 0y, [RamPE| | Tie | [0.00000 Prof [RAMFE | Scan |

Defire W ariables
Redefinable Variables  [4]

Modify I Delete I Up | Down |

~ Side Slope Condition

Define b odify i Delete Up Dawn

r Criteria File

4dd I Delete I Up I D owan |

Step 5. Highlight the shape cluster entry for chain MAINLINE and click the Typical button.
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Step 6. Select the typical UNPVT. Set the Range option to Apply to Whole Chain.

Click Apply.

Cell Descriptian Job Muriber: 101

DRRNLL NEw LT RECON AT ULT DES K N i om——
DRROW DRAW RIGHT OF Way LOCATIONS Template Designed towiork with: 1 Shape Cluster

ENTR EMTRAMCES i
E=FEAT EXISTIMG FEATURES | : 1 MEM
ExPWMT DRAW EXISTING PAVEMENT ] ‘ Range

ROOTMT ROOT MAT T
UNDIYIDED MEY Apply toWhole Chain J

UNFYTL UNDIVIDED LOCAL NEW FVMT | | End St j |
URCST  UNDIMIDED RECONSTRUCTION ‘

URCSTL UMWDIMIDED LOCAL RECOMN I~ 1 On [ [Select_]

Apply ]
Click Yes to All when prompted to overwrite criteria files.

AIerl j

Criteria File: “'expogzed_redefinable_wariable_english, «"'
Euist.

OVER WRITE?

Vs Todl | Moo |

Step 7. Highlight the shape cluster entry for chain RAMPA and click the Typical button.
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Step 8. Select the typical UNPVT. Set the Range option to Apply to Whole Chain.
Click Apply. Click Yes to All when prompted to overwrite criteria files.

N |

Criteria File: “'expogzed_redefinable_wariable_english, «"'
Euist.

OVER WRITE?

Vs Todl | Moo |
Step 9. Select the Define Variables category. Modify the following variables as shown:
Name of Plan File d17682des.dgn
Name of Profile File d17682prof.dgn
Name of Proposed RW File d17682des.dgn
Name of Existing RW File s$17682.dgn
Name of Survey File s$17682.dgn
Name of Working File d17682work.dgn
Name of Cross-Section File d17682xsmainline.dgn

Step 10.  Select Plot Parameters. Set the XS Lines values as shown (Weight=5) and disable all
options in the Plot section of the dialog box. Also set the Line Text to level = 63 as in the
previous sections.

I Propozed Cross Sections - ML2 i

Files

el B ", —] XS Lines

wisting Grour e )

Shapes Lewvel l2 weight :‘
Shape Clugters Wi Coolor ID _l Style —i
Define DGM Wariables

Define Yariables r Text

Redefinable Y ariables ¥ Line Text Define I
Flot Parameters

Crainage B [T Station Test —I

™ EBaseline Mame Text Define I

- Plat
7 Pavement Thickness | [EE]
[" Fill Gapz Between Clusters

™| Transition Definition ALL

[T Intersect between Clusters

™ Process Clusters as Indicated
™| Remove Skewed Effect
[T Process Only Sections Witk Esisting Ground
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Step 11.  Click Files > Save Settings then click Files > Run.

Select Screen Only and activate the Pause on Each Section toggle to view the first
design section once it has been drawn. The dialog should appear as below. Click Apply.

gl’-‘mpused Cross Section [ x|
’> Log File

Scresn Only I

¥| Pause On E ach Section
™| Criteria Visw

Step 12. When processing is complete, click Exit to return to the Process Cross Sections dialog
box.

Step 13.  Close the Proposed Cross Sections dialog box box by using the “X” on the upper right of
the dialog box or by using the Files > Exit pulldown.

When prompted to Save Settings, answer Yes.
Step 14.  Use Cross Section Navigator to review the proposed cross sections as drawn.

Step 15.  Before moving on to the next section, delete all of the proposed xsections. We'll re-run
them again in the next section. You can do this easily by doing the following:

Edit > Select All

Press the Delete icon.

12.5 Variables

In this section we’ll learn how to use our variables to modify the xsections.

12.5.1 Pavement Variables

Step 1. Choose Proposed Cross Sections from the Project Manager dialog box and access
the previously created run called ML 1.
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Step 2. Select the Redefinable Variables category to display all of the redefinable variables for
the run.
_ Proposed Cross Sections - ML1 [ x|
Filez
%5 DGN File [=] . aiibia
Pattern d_SurfaceThickness
Ewizting Ground _d_Intermediate Thickness
Shapes _d_IntermediateT hickness
Shape Clusters _d BaselThickness
Define DGM Vaniables || |-d_EBase2Thickness
Defirne ' ariables _d_SubbaselThicknass
R edefinable W ariables
Redefine
N e et /
[ Pavement Surface Layer Thickness */
A inar mm £t
ll.lx __________________________________ xll,l
E dit I
Step 3. Let's change the variable _d_SurfaceThickness from 12 to 3. In order to change a

variable, follow these steps:
Highlight the variable _d_SurfaceThickness.

Click the Edit button to access the Redefinable Variable Editor.

T s——————e——

£ Redefinable Variables Editor B= ]

/# Pavement Surface Laver Thickness =/
M inoar mm =t

if [Sta z=0+00 F 1] then
{
TI:I_S urfaceThickness =12

Save | Cancel I

Change the value of _d_SurfaceThickness to 3 and click Save.

Step 4. Modify these additional variables as shown:

_d_IntermediatelThickness

_d_BaselThickness

_d_SubbaselThickness

_d_OverlaySurfaceThickness

W Wl o | w|w

_d_OverlayIntermediateThickness
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_d_OverlayBaseThickness 3
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_d_MillingDepth 25

_d_WideningSurfaceThickness 3

_d_WideningBaselThickness 3

_d_WideningSubbaselThickness | 12

_d_ShoulderSurfaceThickness 3

_s_ExtendSubbasel 1

Step 5. Click Files > Save Settings then click Files > Run.

Step 6. When processing is complete, click Exit to return to the Process Cross Sections dialog
box.

Step 7. Close the Proposed Cross Sections dialog box box by using the “X” on the upper right of
the dialog box or by using the Files > Exit pulldown.

When prompted to Save Settings, answer Yes.

Step 8. Use Cross Section Navigator to review the proposed cross sections as drawn.
12.5.2 Slope Variables

12.5.2.1 Special Ditches
Step 1. Choose Proposed Cross Sections and access the previously created run called ML2.

Step 2. Select the Define Variables category and change the variable for Left Special Ditch
Profile to “ditchltl” as shown:

gl’-‘mpused Crogs Sections - ml2 [ x|

Filez
2% OGN File [a] Y ariable Walue
Pattern MaME OF WORKIMG FILE d17682wmork ¢
E xisting Ground MNAME OF CROSS-SECTIOM FILE d17682xzmait
Shapes LEFT SPECIAL DITCH PROFILE ditchit1
Shape Clusters RIGHT SPECIAL DITCH PROFILE hone
Define DGM Yariables [ | |LEFT DITCH ALIGMMENT hione
D efine W ariables ]
Fiedefinable Variables [+ Byfile Al vi Seles I

ariable Mame :  LEFT SPECIAL DITCH PROFILE
Walue l ditchitl

Add | Madify |

This is a special ditch profile that runs from Sta. 214+75 to Sta. 217+00.
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12.5.2.2 Erosion Control Ditches & Berms

Step 1. Under the Redefinable Variables category, select _s_DrawErosCtrIDitchFillLeft as shown
in the dialog box below.

ngpnsed Crozs Sections - ml2 i
Filez

Wariable

_d_Rock™allSlope
2 DrawErasChiDitchFilLeft

IC

Esisting Ground
Shapes s DrawErasChiDitchFilRight
Shape Clusters _s_DrawErnosChiDitchCutLeft
Define DGM Yariables _s DrawErosChiDitchCutRight
Define Wanables _d_ErosChiDitchOffzetleft

R edefinable ' ar

[

4]

Redefine

£ o

#* Diraw Left Erosion Control Dikch in Fill- =/
/* must use a " before and a ™ after value */
M pezorno i

Edit |

Step 2. Click the Edit button to access the Redefinable Variables Editor.

! Z5 Redefinable Variables E ditor [ _ ] ]

| P w4
/* Draw Left Erogion Control Ditch in Fill - =/
2 mustuze a ™ before and a ™ after value =/
£ ez ar no =
% !
it [Sta >=0+00R 1] then

i
_5 DrawErosChiDitchFillLeft = “no”™
I

Save I Canicel I

Step 3. Highlight the section as shown in the dialog box below and then use a CTRL-C and
CTRL-V to make a copy of it.

——————EEEEERRR

£ Redefinable Variables Editor =1 ]

I “f

4 Dirawe Left Erosion Control Ditch in Fill - %/
M mustusze a " before and a ™ after value */
& pezorno i

ll,lx

»= 0+00 K 1) then

.l 3 DrawErozChlDitchFillLeft

if [Sta »= 0400 R 1] then

i

_s DrawErosChiDitchFillLeft = “no™
1

Save | Cancel |
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Step 4. Change the station range as shown to specify a certain area where we want to draw an
erosion control ditch. Click Save.

-

Z5 Redefinable Variables E ditor [ _ O] ]

L =/
£ Dirawe Left Erozion Control Ditch in Fill - =/
M mustuse a” before and a ™ after walue =/
M yesorno "

£3 xll,l

if [Sta »=0+00 R 1] then
_s_DrawErosChiDitchFillLeft = “na”

I
if[Sta>=211+25 R 1] AND [Sta <= 212450 R 1) then
{

_5_DrawErosChiDitchFillLeft = “pes”
1

Cancel |

§ =il

Important; When you change a variable in the editor by specifying a station range,
remember that you are responsible to make sure that any station to be processed has an
assigned value for the variable.

Step 5. Make the same change to the variable _s_DrawBermFillLeft and click Save.

o MEE]

i 2

/% Diraw Left Berm in Fill =

2 mustuze a” before and a * after value ®/
£ pezorno i

i o

if [Sta »=0+00 R 1] then

_s DrawBermFillLeft = "no™

it [Sta>=211+28 R 1] &ND [Sta <= 212450 R 1) then
{

_s_DrawBemFilLeft = “pes”

Save l Canicel I
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12.5.2.3 Force Slope Tie Inside RW

Step 1. Under the Redefinable Variables category, select _s_ForceSlopelnsideRWLeft and
make the changes as shown in the dialog box below.

/# Force Left Slope Inside Right of Way Line #/
M mustusze a” before and a ™ after value */
M yesorno b

rid =/

if [Sta >=0+00 R 1) then

3 ForceSlopelnsideRw/Left = "no™

: ForceSlopelnsideRwLeft = "yes”™

{

}
if{[Sta »= 212475 R 1] AND [Sta <= 213475 R 1) then
'

Save | Cancel |

12.5.2.4 Force Cut and Fill Slopes
Step 1. Under the Redefinable Variables category, select _d_ForcedCutSlopeRight.

Force the xsections to use a Cut slope of 2:1 on the right side from Sta. 205+75 to Sta.

208+50.
Z5 Redefinable Variables Editor HiE= E
£ =
/= Force Right Cut Slope e
& 1f turmed on, this wanable will causze =/
£ the ditch to MOT be drawn. A
A Uze O b turn off s
& Specify Bun (<] only =
LA i
7 =/

if [Sta »=0+00 F 1] then
d_ForcedCutSlopeRight = 0

d_ForcedCutSlopeRight = 2

{
]
it (Sta >= 206475 R 1) and [Sta <= 208450 R 1] then
{
¥

Step 2. Select _d_ForcedFillSlopeRight.
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Step 3.

Step 4.

Step 5.

Step 6.

Force the xsections to use a Fill slope of 2:1 on the right side from Sta. 205+75 to Sta.
208+50.

& Redefinable Variables Editor i

| e =
7 Farced Right Fill Slope =/
£ Use Ototurnoff %/
£ Specify Run (%] only =/
e il

y S .
if [5ta 3= 0+00 R 1] then

_d ForcedFillSlopeRight = 0
1
if[5ta »=206+75 B 1) AND [Sta <= 208450 B 1] then

_d_ForcedFillSlopeRight = 2
'

Save I Cancel I

Click Files > Save Settings then click Files > Run.

When processing is complete, click Exit to return to the Process Cross Sections dialog
box.

Close the Proposed Cross Sections dialog box box by using the “X” on the upper right of
the dialog box or by using the Files > Exit pulldown.

When prompted to Save Settings, answer Yes.

Use Cross Section Navigator to review the station ranges denoted for the variables to
make sure the changes were picked up.

12.6 Rootmat

Step 1.

Step 2.

Step 3.

Step 4.

Open the MicroStation file c:\data\geo\VDOT\road1\d17682work.dgn

Turn off levels 50 and 63. Review the design file and notice the elements on level 13.
These elements were drawn via D&C Manager and reflect the following:

Location and Design > Ground Cover > WLFR (Woods Left Field Right)
Location and Design > Ground Cover > WOOD (Woodlands Throughout)
Location and Design > Ground Cover > FLWR (Field Left Woods Right)
Open the MicroStation file c:\data\geo\VDOT\road1\d17682xsmainline.dgn

Choose Proposed Cross Sections from the Project Manager dialog box and create a
new run called ROOTMAT.
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Step 5. Complete the following items in the dialog box.
XS DGN File This filename should be automatically defined as
d17682xsmainline.dgn.
Pattern Use Working Alignment Definition
Existing Ground Use Working Alignment Definition
Shapes Shapeless
Step 6. Fill out the shape cluster category as shown and click the Typical button.
 Proposed Cross Sections-ootmat |
Files
o DN Chain TiedPGL Profile
e =
Pattern _.I.-"fE'E‘.aL.!
E igtitg Ground Thick
Shapes _“'IC"“‘"I
BZE:QZ Sgg;{;’iab'“ Chain [MAINLT| | Tie | [0.0000C] Prof [MAIND | | Select |
Plot Pararneters Add l b adify l Delete I Up I Down I
r Side S5lope Condition
Define Modiy | [ Deete Up || Down |
- Criteria File
Add i Delete i Up i Down i
Step 7. Select the rootmat typical (ROOTMT) as shown and click Apply.

(=] Dapcriplion
ADRECOMN DIVIDEDR RECONSTRLUCTION
NORAOW DR&wW AIGHT OF WY LOCATIONS
EXFEAT DF&W EASTIMG FEATURES
RELPYMT DRAW EISTING PAVEMEMT
BWLTART MEw LEFT RECTM RIGHT
EFT HEW! RIGHT

OTHAT OHHS
H T DMIDED NEW PUMT
JUNFYMT LUNDMWDED MEw PAVEWENT
BURELOMN UMCAMOED RECONS TRUCTION

Jek Humzer 101

o) - Templale
: Templale Desored oW ok with M Shaps Chuders

! i Desonpbon

Hiange
Arph b Whale Chein ™|
[ [TF] i [EF]
a [ tin Chai [FERIRE
[2eb |
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Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Select the Define Variables category. Modify the following variables as shown:

Name of Plan File d17682work.dgn

Name of Cross-Section File d17682xsmainline.dgn

Review the Redefinable Variables.

Select Plot Parameters. Set the XS Lines values as shown (Weight=5) and disable all
options in the Plot section of the dialog box. Also set the Line Text to level = 63 as in the
previous sections.

Plupused Cross Sections - ROOTHAT I

Filez

Fattern =8 Lines

Exigting Ground = Level I 2 i ight _I

Shapes Calar l 0 _| Shyle I

Shape Clusters

Define DGM Yariables r Text

Define Variables ¥ Line Text Diefine I

Redefinable Waniables |

Flat Pararmeters =1 "] Station Text Diefine I
™ EBaseline Mame Text Define I

- Plat
7 Pavement Thickness [1.0
[" Fill Gapz Between Clusters

™| Transition Definition ALL

[T Intersect between Clusters

™ Process Clusters as Indicated
™| Remove Skewed Effect
[T Process Only Sections Witk Esisting Ground

Click Files > Save Settings then click Files > Run.

When processing is complete, click Exit to return to the Process Cross Sections dialog
box.

Close the Proposed Cross Sections dialog box box by using the “X” on the upper right of
the dialog box or by using the Files > Exit pulldown.

When prompted to Save Settings, answer Yes.

Use Cross Section Navigator to review the cross sections.
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12.7 Working Alignment

Now that we have the information for our proposed xsections, we need to update our Working
Alignment Definition in Project Manager.

Step 1. From the Workflow dialog box of Project Manager, click the Define button.

Step 2. Highlight the Proposed Finish Grade option and populate the dialog box as depicted
below.

£ Working Alignment Definition: MAINLINE

Plan Wiew
Fattern
Shapes
Prafile Wi Levels | 213
Location . ;
Croszs Section Wiew wigights
Esigting Ground
Proposed Finish Grade Colors l ean Seleet
Styles ID-T-"
Types

ﬁ] Cancel I

Step 3. Click OK to save your changes and exit the dialog box.

Step 4. Exit MicroStation.
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CHAPTER 13

Port Viewer

13.1 Introduction

Objectives Learn how to utilize the Port Viewer.
Project Manager Port Viewer
Menu Bar Application None

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. The Port Viewer tool is
only available while working within the Project Manager application. These applicable views for design

display include:

e Plan view layout

e Profile
e Cross sections

FE an [20] : Tl
Fie Edit Element

Settings  Tooly  IWfites Wokepsce Applcsfisms  Window Help

B0 — oo — -] Gld][ D]=lal 8] t{wle] <[] 8] 2]

|| EXyPlan view [B] (Antw]

72 Paal Sin e
_EID‘W m
s [ELm0R-
=5 Slakon T
2400
o] JE] ]
on fomms
Eeu [TI0000 [
Aclhe | Planvios ¥

| Se ][ oF ]

P2 Profle Vinw (7]
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13.2 Accessing the Port Viewer

Prior to starting the Port Viewer the working alignment must be set up to include the plan view
drawing file, centerline chain, profile name and location (optional), cross-section view file(optional),
and digital terrain model information(optional)..

To access the Port Viewer tool, click the Port Viewer button on the Project Manager workflow dialog
box. Note this is the only location from which the Port View can be accessed, as there is no GEOPAK
Road tool supported for it.

13.3 Port Viewer Dialog Box Settings
[ Port view: 3}

Wiew  Options
Sta. [214:75.00R |
#5 Station "l
214+75.00R 1
@]
of. [ooooo [
Elev mﬁ-ﬁ-lﬁfﬁ_ ]
Active | Plan View Vi

[ e |[ 0w |

The Port Viewer dialog box box allows the user to manipulate the design views in several different
ways.

13.3.1 Station Settings

The user is able to manually enter the chain station that they want to view the plan, profile or cross
section design file. The cross hairs in the plan and profile views will move to the active station, and
the section view will display the cross-section nearest that station.

13.3.2 Traverse Buttons

The “VCR” buttons (forward and backward arrowheads) allow the user to navigate station by station
(>,<), or to the beginning or ending station (<<,>>).

13.3.3 Offset Control

The Offset option will control the location of the locator circle in the plan view and the vertical cross
hair in the cross-section and profile view.

13.3.4 Elevation Control

The Elevation option will control the location of the horizontal cross hairs in the profile and cross-
section views.
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13.3.5 Active Ground Setting

n|

|| Miew Oplions

Sta. [214+75.00R - [

#3 Station |

If the TIN file is defined in the Working Alignment definition, the DTM view can be substituted for the
cross-section view. The DTM view cuts a section on the fly at the location of the cross hairs in the
plan view.

Pon viewer |

Wiew Options

Sta. [214+7500R ™
HSDTM_ 7|

[ ][« ][> ][> ]

ot. [0.0000 r ‘/_//

J Elew [15000000

Active | X5 View '!

13.3.6 Active View Settings

The Active option defines the view that controls the manipulation of the other two views.

R | m——

oi. [0.0000 |
Elev |‘ISDD oooo

....... > Plan

few

Frofile Wiew
| B 25 Wiew

13.3.7 Set Button

Once the Active View is selected, the user can click the Set button. This will allow the user to move
the cursor to the Active View and move the cross hairs. As the user moves the cursor along the
Active View, the other two views will be updated according to the placement of the cursor in the
Active View.

13.3.8 DP Button

The DP button enables 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 box, they
would select the line tool, and click the DP button. This would begin drawing a line at the given station
and offset.
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13.4 Port Viewer Menu Options

13.4.1 View

The View pulldown from the Port Viewer menu bar allows the user to fit one or all of the views, or to
select the Active View.

The Fit option will fit the entire horizontal alignment when selecting Plan View, the entire profile when
selecting Profile View, or the current cross section when selecting XS View.

The Active option set the active design file to be the one that contains either the Plan, Profile or Cross
Section data and reference the others. This is useful if you need to alter a section yet you are in the
Plan View. Since the Cross Section file is referenced, you can not modify the section. However if you
make the XS View ‘active’, then the port viewer will open the Cross Section file as defined in the
Working Alignment dialog box, and reference the Plan and Profile views.

[ ror viower ]

T Options I Options
B b

Active ¥ Prafile View [7]
] =5 Wiew (8]

| dotive M
= =————= Prfile View [7]
214475 p 25 View [8)

L]l <]|[FT>T [ Jl<]l>][> ]
of [oooon o, [0.0000 r

Elev [T9000000 [
Active | X5 View V!

5=t [ OP ]

Elev [T5000000 [
Active | X5 View Vi

[ set [ 0P ]

13.4.2 Options

The Options menu controls which cross hairs to display, as well as the
symbology of the DTM section view.
=1an I~ Show 5tati Iy 5t 5 cell )
¥ Station [V Difset Circle i -au:ns it SO ]
Offset Circle Size [1.00 | | [ Marker Display «|i<1z152]
W Auto Center Window J Ad| Ad| u]i} iU.DUDD [
- Profile ~ Dynamic-to-Cursor Senzitivity — Ele !1900.00["] N
¥ Elevation ¥ Station 202 of wiew Active | X5 View V!
: %[ 1 100%
[T Auto Center Window St | op i
- X5
¥ Elewation ¥ DOifeet
DTM Left [150.00 |Right [150.00 Aoy |
_I EvI EvI Cloze |

Group boxes are supported for Plan, Profile and XS display options.

Three toggles are located in the Plan group box: Station, Offset Circle, and Auto Center Window.
When the Station toggle is activated, the pattern line is displayed on the screen. When the Offset
Circle toggle is activated, a circle of the size specified in the Offset Circle is placed at the Station and

13-4 VDOT Road | Training

GEOPAK 2001MR



GEOPAK®

Offset specified in the Port Viewer dialog box. When the Auto Center Window toggle is activated, the
Station and Offset specified in the Port viewer dialog box is centered in the Plan window.

The Profile group box has three toggles: Elevation, Station and Auto Center Window. When the
Elevation toggle is activated, a horizontal line at the Marker Display element symbology is displayed
in the Profile View at the Elevation specified in the Port Viewer. When the Station toggle is activated,
a vertical line, also at the Marker Display element symbology, is displayed on the Profile view at the
Station specified at the top of the Port Viewer dialog box. When the Auto Center Window toggle is
activated, the Station and Elevation specified in the Port viewer dialog box is centered in the Profile
window.

The XS group box has two toggles: Elevation and Offset. When the Elevation toggle is activated, a
horizontal line at the Marker Display element symbology is displayed in the XS View at the Elevation
displayed in the Port Viewer. When the Offset toggle is activated, a vertical line, also at the Marker
Display element symbology, is displayed in the XS view at the offset specified in the Port Viewer
dialog box. The XS Group box also contains parameters for the XS DTM Left and Right specified in
terms of master units. The XS DTM Left and Right parameters are the horizontal distances from the
specified alignment which define the limits of the cross section or DTM display line, similar to a cross
section pattern line.

The Dynamic to Cursor Sensitivity determines how close the MicroStation cursor must get to the
data point cross hairs (dynamic cursor) before they begin to follow the MicroStation cursor dynamically
in the Set mode. This is to prevent the cross hairs from jumping over to the MicroStation cursor until it
is within a certain distance from them. This distance is set as a percentage of the diagonal size of a
given view. When the dialog box settings are complete, clicking the Apply button automatically
updates the screen and revises the displays.

The Marker Display group box contains the element symbology of the marker lines.

After the desired settings have been completed, click the Apply button in the lower right corner to
automatically close the dialog box and apply all settings.
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LAB 13: Port Viewer

Step 1. Execute c:\data\geo\VDOT\road1\LAB13.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\road1\d17682des.dgn

Access Project Manager. It should automatically access the Road workflow dialog box since we
“remembered” the options in Exercise 2.

Step 3. Use the Select button to make sure that you've got MAINLINE selected as your Working
Alignment.

Step 4. Select the Port Viewer button.

#5 Road Project: 17682 pij ]
File Remember Options

waiking Directon) User ¥DOT  Job#: 101 L1
V| “wWorking &lignment Influence Runs

Selact Defi
working &lignment  MAINLINE ﬂl ﬂl

Esigting | |
Giround — _ Ewnisting Ground Esigting Ground Wertical
Diraw Patters ; : ;
Crozs Sections Profile Aligniment
Coordinate |
Gearmetry | |
Calculate Supereleyvation Fropozed a0
Superelevation | Shapes | Crozz Sections | — Models
Horizontal
Alignment |
Plan "iew J —  Earthwork Crogil 5 E[C“Dn
Design eel
Plan Yiew T abuilar
[uantities Summaries | |

Plan & Profile Lirnits of Reports & =5
Sheets Construction Quantities
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Step 5. The Port Viewer dialog box is displayed as shown below.

 Wimduw ) ] S |

oit |00
™ o T

Orive  PlrVies =

L]
|

|
ot nE
st | DP

o= O oE A I [+

| =] FEwindoe 8 o (=1 £ ]

'5'

B =D 04

Step 6. Use the VCR buttons to scroll through the design, profile and cross sections.
Step 7. Dismiss the Port Viewer dialog box by pushing the “x” in the upper right hand corner.

Step 8. Exit MicroStation.
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CHAPTER 14

Earthwork

14.1 Introduction

Objectives Learn the procedures for calculating earthwork quantities with GEOPAK
Learn how to use Project Manager to set up and process an earthwork run.

Project Manager Earthwork

Menu Bar Application None, except batch processing of an input file.

GEOPAK forms graphical earthwork shapes in a (MicroStation) cross section design file to represent
the end areas used to calculate volumes by the end-area method. 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.

14.2 Accessing

To access the necessary dialog boxes needed to create and process an earthwork run, select Project
Manager > Earthwork. Once the run is chosen or selected, the following dialog box appears.

gEalthWle - ML [ x|

Filez

<5 DGN File
Soil Types
E'wW Shapes
Output Format
Add/Sub Vol
Centroid Adj
Skip Areas
Sheet Quant,

The left side of the dialog box contains the list of parameters required to compute earthwork. When
each parameter is selected, the dialog box changes the key-in fields to reflect the selection. For
example, when EW Shapes is selected, the dialog box changes as illustrated below.
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[
gEalthle - ML
Filez
%S [IGM File ™ Draw Earthwork Shapes
Sail ypes r~ Parameters -
Add/Sub Vol Colors [T I
Centraid Adj weight I
Skip Areas
Syl
Sheet Quant. e ‘_j
[ Stratify Shape Color

14.3 Earthwork Dialog Box

In XS DGN File the user can specify the file name in which to find the cross-sections. Tolerance
specifies the maximum distances between two elements (in a cross section) 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. 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.

' As noted in section 12.1.1, it is important that the Tolerance value be set to 0.01 to

L. ensure proper cross section and earthwork processing.

'r Earthwork - ML [ x| i
Filez
#5 DEN File [ 14d17682wsmainline. dgn Select I
Soil Types
Ew Shapes Tolerance I 0,07 0000
Output Format ‘Yertical Search Distance I 200,00
Add/Sub Wl
Centroid Adj Bazeline IM.-’-‘«INLINE
Skip Areas
Sheet Duant, Begin Station ! 200+00.00F 1
End Station I 220+00.00R 1

The Soil Types dialog box requires the user to define the symbology and shrinkage/swell factors to
be used.
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T |

Files
45 DGM File Soil Type ltems Criteria Status
Sail Types E wizting Ground Ly 1
E' Shapes Enizting Unzuitable W 1
Dutput Farmat Propozed Finizh Grade !
Add/Sub ol Excawation Limit Lle: O
Centroid Adj Tp: ling, line_string
Skip Areaz Co O
Shest Luant.

Clags | Existing Ground I SEORD T
W] Usze Working Alignment Definition

_evels s elect i_ |
Roadway Excavation |1.EIEIEII [T weight | I Types | Select I
cors |

Subsoil Excavation |1.EIEIEII [ Cal

Fill |1.DDDDDD | | |

Add | Delste | Modiy |

Soil Tepe I Earth

r Multiplication Factors -

H » Euisting Ground
| Enizting Suitable
Enisting Unzuitable
Propozed Finizh Grade
Propozed Undercut

E wzarveation Linnit

The user must first select the Class of the soil type, displayed in the
exploded view below and detailed in the table.

Existing Ground Identifies the surface of the existing ground. This classification is required to
calculate earthwork. It also defines the default excavation material.

Proposed Finish Grade Surface of the proposed roadway. This classification is required to calculate
earthwork and defines the default fill material.

Existing Suitable Material between excavation limits that is to be removed only when it
encroaches on the proposed design. For example, if the proposed design is in
fill, therefore above the existing suitable, it is not removed.

Existing Unsuitable Material between excavation limits that is to be removed in all circumstances.

Proposed Undercut Proposed layers that are not part of the finish grade, i.e. pavement layers,
shoulder layers.

Excavation Limit Pairs of vertical lines drawn in the cross-sections to demarcate the limits of
removal for any existing suitable or unsuitable material. Can also be used to
isolate earthwork computations between any pair of lines

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.

Mat eri al Name End Areas Unadj usted Adj usted wul t Mass
Station Vol unes Vol unes Fact or Ordinate
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(square (cubic (cubic
ft) ft) ft)

287+00
SUlI TABLE GRADI NG
Excavati on 0. 00 0 0 1.00
Fill 12. 32 336 336 1.00 2887
EXI STI NG
Excavati on 25. 88 654 654 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.

Mat eri al Name End Areas Unadj usted Adjusted Mul t Mass
Station Vol unes Vol unes Fact or O di nate
(square (cubic (cubic
ft) ft) ft)
287+00
SUI TABLE_CRADI NG
Excavati on 25. 88 654 654 1.00
Fill 12. 32 336 336 1.00 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 when material can be re-used and 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
symbology list used to define the Soil Type.

EW Shapes enables the earthwork shapes to be drawn and the associated symbology. The colors of
the earthwork shapes can be stratified, so that cut and fill or each soil type are different.

gEarthwmk - ML
File=
5 DGN File ¥ Draw Earthwork Shapes
iSDiI Types r Parameters -
E' Shapes
Cutput Format Levels ﬁ
i/ Sub Vel Colors [T
Centroid Adj “weight I
Skip freas
Sheet Quant. s ~—i

¥ Stratify Shape Color

Output Format enables the user to specify any additional columns for the report in addition to what
combination of earthwork classifications to show in the earthwork report. Users also can control the
number of decimal places for end area calculations. Calc Only Between Exc. Limits instructs the
software to calculate quantities between each pair of excavation limits as defined in the soil types
category.
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gEalthHle - ML [ x|
Files
S DIGM File ™ Accum Adjust Yolumne Colurmnn
Soil Types ™ Accum Unadiust Volume Column
W Shioped [T Calc Orly Between Exe Limits
Clutput Farmat
Add/Sub Vol M| Erd fiea Dec Places 1|
Centroid Ad
Skip Areas Excavation
Sheet Quant. Fill
=l B

With this command, any combination of the three classifications of excavation volumes can be
formulated. For example, if the user desires to combine all three into an earthwork listing of simply
cut and fill, press the < or > arrows until the desired option is displayed. Options include:

NN N N

?

Common Exc, Subgrade Exc, Subsoil Exc, and Fill
Excavation (Common and Subgrade), Subsoil Exc, and Fill
Excavation (Common and Subsoil), Subgrade Exc, and Fill
Excavation (Subgrade and Subsoil), Common Exc, and Fill
Excavation (all types) and Fill

Add/Sub Volumes allows the user to enter volumes to be added or subtracted from the total
earthwork calculated from the available sections. The user can specify whether to add excavation or
fill, the soil type, the station, and the volume to be added.

gEalthWle - ML I
Files

<5 DGM File [T Process Add/Subtract Volumes

Soil Types Clazs Sail Type Station Walurme

E'W Shapes

Output Format

Fofal Jol

Centroid Ad

Skip Areas

Sheet Quant.
Soil Type _Earth I Add
Station ! Dielete I

E'w Operation | Common Exc I Vaume [ Madify I

Skip Areas enable the user to specify an area in which to not calculate earthwork volumes.

gEalthwmk - ML _i
Files

=5 DG File I™ Process Skip Areas
Soil Tynes Beaqin Sta End Sta
E'w Shapes
Output Format
Add/Sub Vol
Centroid &dj
Skip Areaz
Sheet Quant.

Begin Station i

End Station I
sdd | Dekte | | Modiy

GEOPAK 2001MR
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Sheet Quantities allows a user to write an earthwork quantity file to be used when plotting the cross-
section sheets. 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. This information is written to the ASCII file,
and can be used to plot the quantities on the cross-section sheets.

Filez
w5 [IGM File V' “wiite Sheet Quantitizs Fil
Sail Twpes :
EW Shapes A5 File | temp.bxt Select I
Output Format Calume 1 I Decirmal Place: | 0 I Tatal Quantity Length 10 I
Add/Sub ol
Centroid Adj Col 5ol Type B Operation Guantity Type +-
Skip Areas 1 Earth Common Exc End Area +
Sheet Quant. 1 Foot_Mat Common Exc End &rea +
2 Earth Fill End &rea +
3 Earth Commaon Exc Adjusted Volumes +
3 Root_Mat Comman Exc Adjusted Volurmes +
4 Earth Fill Adiusted Valumes +
Earth I Carnmon E=c I End Area I + |
Add | Delete | Madiy |

From the Files menu, the Run option processes all parameters that have been set in the Earthwork
dialog box. The Save Settings option saves all information in the Earthwork dialog box to the
current run. The Export option saves the parameters in the Earthwork dialog box box as an ASCII
input file. The Exit option exits the Earthwork dialog box.

Save Settings

Expaort...
E it

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 appears and the user may
proceed by entering a log file name, choosing the Pause On Each Section option and then selecting
the Apply button. The second method is to export the information as an ASCII input file, then use the
Process Cross Sections tool.

R S |

[ Log File ‘

Log File I | termp.log

[ Pause On Each Section

The earthwork quantities are written to the bottom of the log file and can be reviewed in any standard
ASCII text editor. Therefore it is recommended that the user create a log file of a user selected name
for printing or reviewing at a later time.
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LAB 14: Earthwork

14.1 Basic Earthwork Computations

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Execute C:\data\geo\VDOT\road1\LAB14.EXE.
Open the MicroStation file: c:\data\geo\VDOT\road1\d17682xsmainline.dgn.

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Click Earthwork from the Project Manager dialog box and create a new run named ML.
Open the new run.

gEalthWle - ML [ x|

Filez

<5 DGN File
Sail Types
E'W Shapes
Cutput Format
Add/Sub Vol
Centroid Adj
Skip Areas
Shest Quant,

Populate the XS DGN File section of the dialog box as shown below:

Files

25 DIGM File %5 DGM File | 1%d17682xsmainline. dgn Select I
Soil Types

Ew Shapes Tolerance iu.m Qo000

Output Format Yertical Search Digtance I 200,00

Add/Sub ol

Centroid Adj B azeline I MAIMLINE

Skip Areas : ]

Sheet Quant, Begin Station ! 200+00.00 R 1

End Station I 220+00.00R 1

GEOPAK 2001MR
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Step 6. In the Soil Types section of the dialog box, create the following classifications and soil
types utilizing the parameters detailed in the table below.

Files
=5 DGM File Soil Type ltems ~ Criteria Status ——
Soil Types E wigting Ground Ly 1
E'w Shapes E:-:!St!ng Unsu!table'l W 05
Cutput Farmat Existing nsuitable2
AdddSub ol Propozed Finish Grade Le: 07
Centraid Adj Excawation Limit Tp: line
Skip Areas Co 0-755
Sheet Quant. '
Clasz | Exigting Ground | (e
¥ Use Working Alignment Definition
Sail Type iEarth
Multiplication Factors [ Level: [ 5t
Roadway Excavation [T wieight elec HR
Subsoil Excavation I1.DDEII I Colors |
Fil [7.000000 | plav | [ |
Add | Delete | Modify |
Class Soil Type Search Criteria
Existing Ground Earth Working Alignment Definition
Proposed Finish Grade Earth Working Alignment Definition

Existing Unsuitable

RootMat_Cut

LV=29, WT=8, LC=0, CO=3, TYPE=Line

Existing Unsuitable

RootMat_Fill

LV=29, WT=8, LC=0, CO=7, TYPE=Line

Excavation Limit

None

LV=25, WT=0, LC=0, CO=55, TYPE=Line

You can manually define the symbologies using the settings in the Search Criteria portion
of the dialog box. When using these settings, there are also three additional buttons to

help you.

Match Prompts you to identify an element. Once you do, it will fill in the symbology
settings with the symbology of the identified element.

Display/Undisplay Highlights all elements in the design file matching the set symbology.

Reset Clears all symbology settings.
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Step 7. In the EW Shapes section of the dialog box, toggle on Draw Earthwork Shapes and
Stratify Shape Color. Populate the dialog box with the parameters as shown below.
File=
5 DGN File ¥ Draw Earthwork Shapes
iSoil Types r Parameters -
E' Shapes Levels ﬁ
Output Farmat
s dd/Sub Vol Colors [T M
Centroid Adj Wweight I
Skip freas
Sheet Quant. Slyles "_i
¥ Stratify Shape Color
Step 8. Change the Output Format as shown below.
_ E arthwork - ML I

Filez
5 DIGH File M Accum Adjust Volume Colurmin
Soil Types [T Accum Unadiust Yalume Column
W Shapes ["] Calc Only Between Exc Limits

E Cutput Format
Add/Sub Val ¥ End Area Dec Places _'I__!
Centroid Adj
Skip Areas Excavation
Sheet Quant. Fill

< L]
NOTE: Use the arrows (< or >) to change the format to Excavation and Fill.

Step 9. In the Sheet Quantities section, toggle on the Write Sheet Quantities File. Name the file
temp.txt. Add the following columns to the file with Decimal Places = 0 and Total Quantity
Length = 10:

Col. Soil Type EW Operation Quantity Type +/-
1 Earth Common Exc End Area +
1 RootMat_Cut Common Exc End Area +
1 RootMat_Fill Common Exc. End Area +
2 Earth Fill End Area +
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Eallhwnrk -ml I

Step 10.

Step 11.
Step 12.

Step 13.

Files
5 DGM File ¥ ‘wiiite Sheet Quantities File
Soil Types :
EW Shapes A5CIFile | temp.tat Select i
Output Format Column | 2 I Decimal Places | 0 I Tatal Quantity Length | 10 I
Add/Sub Vol
Centraid Adj Cal. Soil Type E' Operation Guantity Type +4-
Skip Areas 1 earth Common Exc End Area +
Sheet Quant. 1 Rootkdat_Cut  Common Exc End Area +
1 Roottdat_Fill  Common Exc End drea +
2 eatth Fill End Area +
sarth | LFil | | Endéea | L]
bdd | | Delete |

Using the Files > Run pulldown, run the earthwork for the proposed cross sections.
Place your output into a log file as shown in the dialog box below and Pause on Each
Section.

i E arthwork E
Log File

[ _Lgﬂ_l | earth.log ‘
¥| Pause On E ach Section
I Interact i

Review the file earth.log using the GEOPAK editor.
Exit the Earthwork dialog box and save your run.
Review your cross sections using XS Navigator. Notice that GEOPAK has placed shapes

onto your cross sections representative of the calculated earthwork areas. These shape
areas can be measured to verify earthwork areas if desired.

14.2 Modify The Earthwork Text File

Step 1.

Step 2.

Open Design and Computation Manager. Double click item Location & Design>Special
Applications>EW Labels.

Populate the dialog box as show below. Click OK.
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allhwnrk Text Labels I

Earthwork Test File | termp. bt Files I
E arthwork Text File to be Created | earth. tat Filez |

Warning: Prefises and Suffises cannot contain a space.

Colmn 1 Prefis [T | Suffis [
Column 2 Prefis [F- | sufix [
Column3Prefis [ | sufix [
Column 4 Prefis [ | Suffin [
Colwmn&Prefis [ | sufix [
Comn&Prefis [ | Suffis [ — l
Column 7 Prefis [ | Sufix [ =
Column® Prefis [ | Suffiw [

Column9Prefis [ | Sufix [

Step 3. Review the file earth.txt using the GEOPAK editor. C- should be added to all quantities
in Column 1 and F- should be added to all quantities in Column 2.

Step 4. Exit MicroStation.
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CHAPTER 15

Cross Section Sheets

15.1 Introduction

Objectives

Learn the procedures for laying out cross section sheets.

Project Manager

Cross Section Sheets

Menu Bar Application

None, except batch processing of an input file.

To access the necessary dialog boxes needed to process the cross section sheet layout, select
Project Manager > Cross Section Sheets. Once the run is chosen, the dialog box shown below

appears.

g[lmss Section Sheets - ML E
Files

FY

Sheet Dimensions

w5 OGN Sheet Space

%5 Elements
Left Hand Offset
Huoriz Clear Zone
"ert Clear Zone
Offset Labels |—]
Elewation Labelz
Station Labels
Sheet Stack Orientation [+ Sheet Dimenzions

Sheet Height [20.000000

Sheet Wwidth | 32.000000

Sheet Space | 3.000000

Sheet Height

Sheeat Width

15.2 Cross Section Sheets Dialog Box

The left side of the dialog box contains the list of parameters required to define the geometry of the
cross section sheets and its contents. When each parameter is selected, the dialog box changes as
do the key-in fields to reflect the selected parameter.

GEOPAK 2001MR
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Sheet Dimensions — The Sheet Height and Sheet Width define the size of the sheet. The Sheet
Space defines the spacing between sheets.

. Cross Section Sheets - ML [ x|
Filez

-

Sheet Space

<5 Elements
Left Hand Offzet
Horiz Clear Zone
Wert Clear Zone
Offzet Labels
Elervation Labels
Station Labels
Sheet Stack Orientation [+ Sheet Dimensions

Sheet Height |2D.EIEIEIEIIJEI
Sheet ‘Width |32.EIEIEIEIEIEI
Sheet Space |3.EIEIEIEIEIEI

Sheet Height

Sheet Width

XS DGN - Tells the software where to locate the cross sections. The Chain and stationing will be
filled out automatically if defined via the project manager. By default, the software will find all
elements within the confines of the cross section cell. If you need to look farther than that (i.e. outside
of the cell), you can set these values to extend beyond the cell limits.

g[ﬁmss Section Sheets - ML I
Filez
Shest Dimensions B #5 DGN File |11 7682usmainline. dgn Select I
25 F loments Tolerance I 0.7100000
Left Hand Offsat Lawser Range Limnit I—
Horiz Clear Zone
Wert Clear Zone Upper Bange Limit I
Offzet Labels | :
Elevation Labels Chain IMMNLINE
Station Labels : : I____
Chset Stack Orisntation = Begin Station | 200+00.00F 1
End Station | 220+00.00 R 1
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XS Elements — Indicates the search criteria (symbology) for the data to be used as input to the sheet

layout software.

gl:mss Section Sheets - ML [ x|

Filez

Sheet Dimensions 1=
5 DGMN

 Elements

Left Hard Dffset i

Horiz Clear Zone
ert Clear Zone

Offzet Labels -
Elewation Labels

Station Labels - Search Criteria

Sheet Stack Orientation o
¥ Level: | Select | [T Styles |
[T “weight | [T Types |

[T Colars |

Match | Displa_l,ll Rezet |

Left Hand Offset — Defines the distance from the left-hand edge of the sheet to the zero offset
position (i.e. baseline) of the cross sections.

g[lmss Section Sheets - ML E

Files

Sheet Dimensions bl oy
5 DGMN

%5 Elements
LEHZ Hand Offzet
Huoriz Clear Zone
ert Clear Zone
fifsc Lol ek — Left Hand Cffset
Elevation Labels
Station Labels

Shest Stack Orientation [+ Left Hand Offset [ T6.000000

Horiz Clear Zone - defines the clipping limits from the left hand edge of the sheet. To the left of the
Clip Lt remains clear space and to the right of the Clip Rt remains clear space.

g[lmss Section Sheets - ML m

Files

FY

Sheet Dimensions

=5 DG Clip| LT
<5 Elements o o
Left Hand Offzet Clip| RT

Wert Clear Zone
Offzet Labels |
Elervation Labels
Station Labels
Sheet Stack Orientation =1 ®5 Clipping

Clip LT |1.DDDDDD
Clip RT |31.DDDDDD
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Vert Clear Zone — defines all minimum spacing requirements as well as the maximum allowable
vertical size of any cross section.

g[ﬁmss Section Sheets - ML [ x|

Filez

Sheet Dimenziohs
5 DGN

<5 Elements

Left Hand Offset
Horiz Clear Zone

[ )
Offzet Labels

Elervation Labelz

Station Labels

Sheet Stack Orientation

-

1]

Min Spoce From_ Top

Min Spoce Betwaen XS

Min Space Frorn Bottom

*5 Minimum Space

timirmurm Space From Top IW
Minirnurn Space Fram Baottom IW
Minirurn Space Betwesn ©5 IW
Maxirmum Size Yertically Im

Offset Labels — allows you to define your offset label positions, increments and plot parameters.

Filez

- Crozs Section Sheets - ML I

Sheet Dimenzions
%5 DGEN

%5 Elements

Left Hand Offzet
Haiiz Clear Zohe

Station Labels
Sheet Stack Orientation

-

Cffeat Lobal Vertical Position

woh 50

oa 50

o 50 1on

b =0 00

Offzet Labels

I Oifzet Label Vertical Position 1 ID.14DDDD
I Oifzet Label Vertical Position 2 |D.DDDDDD

¥ Plot Parameters

Inerement | 50.000000

Define I

15-4 VDOT Road I Training
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Elevation Labels — allows you to control the elevation label locations, increment and plot
parameters.

g[ﬁmss Section Sheets - ML ]

Filez

Sheet Dimenziohs |~
5 DGN

<5 Elements
Left Hand Offset
Horiz Clear Zone
Wert Clear Zone
Oiffzet Labels |—]
E|E' tior Lab
Station Labels
Sheet Stack Orientation -

LEE

t_!!i 1§

1| dp¥

Elev Horiz Offset

Elevation Labels
| Elevation Horizantal Offset 1 [1.500000

| Elevation Horizantal Offset 2 ISD.EDDDDD
Inerement | 10.000000

™ Plot Parameters Define I

Station Labels — allows you to control the station label locations and plot parameters.

g[ﬁmss Section Sheets - ML I

Filez

Sheet Dimenzions |~
5 DGN

<5 Elements
Left Hand Offzet
Horiz Clear Zone
Wert Clear Zone
Offzet Labels |—]
Elervation Labels

F1 =
e——
Staticn Horiz Offget

Station wert Offzet

|| r Station Labels
Station Horiz. Offzet 1 | 16000000

|_ Station Horiz. Offzet 2 I 0. 000000

Station Wertical Qffset | 0000000

™| Plat Parameters Define I

Sheet Stack Orientation

4

Sheet Stack Orientation — determines whether you want the sheets to be stacked vertically or
horizontally. Also allows you to set the maximum number of sheets you want placed per file.

. Cross Section Sheets - ML I

Filez

Sheet Dimenzions fd
5 DGN

5 Elements
Left Hand Offzet
Horiz Clear Zone
Wert Clear Zone
Offzet Labels -
Elervation Labels
Station Labels

S Orientation

Wertical Stack

I

crizontal Stack

.
O
—
—

Stack Orientation

ertical I
b ax Mumber of Sheets |1D

4]
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Sheet Stack Single/Double — determines whether you want a single stack or a double stack of cross
sections per sheet. If you select double, you can give an offset value which is the distance of the
second stack from the left hand edge of the sheet.

Filez

gl:mss Section Sheets - ML [ x|

Haoriz Clear Zone el

ert Clear Zone

Offzet Labels

Elewation Labelz

Station Labels

Sheet Stack Orientation
Tauble

Sheet DGH File
Add Elevations -

Ceuble X5 Stack Cffset

Stack Single/Double

Single Stack I

—

Earthwork Quantities — the user can define the ASCII file that contains the earthwork quantity
information, as well as toggle on/off the plotting of the earthwork quantities.
information gathered during the earthwork run to place the quantities onto the cross section sheet.

g[lmss Section Sheets - ML m

Files

Hariz Clear Zohe fd
Wert Clear Zone
Offzet Labels

Elevvation Labels

Station Labels

Sheet Stack Orientation
Sheet Stack Single/Double

Juantities

Sheet OGN File

Add Elevations -

ID HorzOF et Off  Angle  Plot
1 11.50000 0.000000 0.0000 4

2 2080000 Q000000 00000 v

3 1250000 -010000 OQ.0000

4 2180000 010000 Q0000 v

~ Column Data

Itemld | 0 I Huoriz. Offget ID.EIEIEIEIEIEI
Angle ID.EIEIEIEIEI[ YWert, Dffget |D.EIEIEIEIEIEI

¥ Plat Parameters Defing

P —
Col 1 Horiz Offget

¥ Earthwork Quant. Define

—=

_'_._
FeEH0 WEA L 0D

Al File | earth. st

r Plot Parameter

Files |

Level |2 WWeight _I
Color [17 | Font [23
TH |1.200000 Twé | 1.200000
Justification
: ° : Bottom I
- — - Center I
sdd | Delete | Modiy |

This will use the

15-6 VDOT Road I Training
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Sheet DGN File - specifies which file the cross section sheets will be placed in. Also allows you to set
the horizontal and vertical scale at which they are to be laid out and the coordinate location in the dgn
file at which the sheets will be placed.

Elewation Labels

Station Labels

Sheet Stack Orientation
Sheet Stack Single/Double
E arthwork, Quantities

F t DG File
4Add Elevations

1]

Reference Data Point

Beginning = Coord I 10000.0000
Beginning v Coord I 10000.0000

Wert. Scale I1D.DDDDDD

gl:mss Section Sheets - ML [ x|
Filez
Horiz Clear Zone Sl Sheet DGM File [hwdotvwoad!dl 7662ssheet.dgn | | Files
ert Clear Zone I _l
Dffset Labels Horiz. Scale [10.000000

Add Top Elevation - Activating this toggle adds another elevation label above the current labels

placed within the elevation labels parameters.

each side of the section), the top elevation is added to both.

If two sets of elevations labels are placed (one on

Add Bottom Elevation - Activating this toggle adds another elevation label below the single label

placed within the elevation labels parameters.

each side of the section), the bottom elevation is added to both.

Files

g[lmss Section Sheets - ML n

Horiz Clear Zone

Wert Clear Zone

Offzet Labels

Elervation Labels

Station Labels

Sheet Stack Orientation
Sheet Stack Single/Double
E arthework, Quantities

Sheet DGH File

I Add Elevations

= [ &dd Top Elevation
[ Add Bottom Elevation

If two sets of elevations labels are placed (one on

GEOPAK 2001MR
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15.3 Generating Sheets

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 allow | Save Settings
the user to save the parameters in the Cross Section Sheets dialog box as an | Expot..
ASCll input file. The Exit option will exit the Cross Sections Sheets dialog box. Exit

Once the dialog box is complete, the user can select File > Run and the following dialog box will
appear.

g[lmss Section Sheets m

Eug File
" LogFil ||
Applp |

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.

15-8 VDOT Road I Training GEOPAK 2001MR



GEOPAK”

LAB 15: Cross Section Sheets

15.1 Cross Section Sheet Layout

Step 1. Execute C:\data\geo\VDOT\road1\LAB15.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\road1\d17682xsheet.dgn
Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.
Step 3. Select the Cross Section Sheets button from the Road Project: 17682.prj workflow
dialog box.
Step 4. Create a new run called ML.
Step 5. Fill in the Sheet Dimensions as shown.
. Crozs Section Sheets - ML E
Files
Sheet Dime E | |
%S DGEN Sheet Space
%5 Elements Em
Left Hand Offset il
Hariz Clear Zone f
ert Clear Zone ©
foset.LabeIs L 5 Sheet Width
Elewation Labels
Station Labels
Sheet Stack Orientation [+ Sheet Dimensions ——————
Sheet Height [20.000000
Sheet Width |32.DDDDDD
Sheet Space |3.DDDDDD
Step 6. Make sure that the XS DGN portion is filled out correctly.
B rossscctonsheos [
Files
Sheet Dimensions B ¥5 DGM File [ 141 7682%smainline. dgn Select I
25 F loments Tolerance ID.1DDDDD
Left Hand Offzet Lower Fange Limit I
Horiz Clear Zone
Wert Clear Zone Upper Bange Limit I
Offzet Labels | :
Elevation Labelz Chain IMMNLINE
Station Labels ! ; I—-————-—
Sheet Stack Orientation - Begin Station | 200+00.00 7 1
End Station | 220+00.00R 1
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Step 7. Using the XS Elements item, enable the toggle for Levels.

Access the Level Mask dialog box using the Select button and set the levels as shown:

g[imss Section Sheets - ML I

Filez

Sheet Dimensions Bl
%5 DGM

Eleme

s
Left Hand Offset

Hariz Clear Zane . Level Mask [ x| I
ert Clear Zone

Offzet Labels - nﬂnﬂﬂﬂ
Elevation Labels nmmm 14 15 16

Station Labels - Search Criteria 1718192021 22 23 24
Sheet Stack Orientation =1
= 2526 27 2862930 31 32
7| Level Select Syl
Wi Levels _Select | I Stles | Select | 33 34 35 36 37 38 39 40
™| weight | ™| Tupes | 41 42 43 44 45 46 47 48
I Colors | 49 50 51 52 53 54 55 56

57 58 59 60 61 62 63

Cahcel |

Match | Dizplay | Rezet I

Step 8. Fill out the Left Hand Offset as shown.

- Crozs Section Sheets - ML ]

Filez

Sheet Dimensions fd oy
%5 DGMN
5 Elements

Left Hand Offzet

Haoriz Clear Zone
ert Clear Zone
Offset Labels -
Elewation Labels
Station Labels

Shest Stack Orientation [+ Left Hand Offset [ T6.000000

Left Hand Offzet

Step 9. Set the Horizontal Clear Zone as shown.

g[lmss Section Sheets - ML E
Files

Sheet Dimensions |2
»3 DGN Clip| LT
%5 Elements
Left Hand Offset Clig| BT
Hl:lliE Clear Zone
"ert Clear Zone
Offset Labels |—]
Elewation Labelz
Station Labels

Sheet Stack Orientation

¥5 Clipping
Clip LT |‘I.DDDDDD
Clip RT |3‘I.DDDDDD

1]
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Step 10.

Step 11.
(wt=4).

Files

Set the Vertical Clear Zone as shown.

gtloss Section Sheets - ML ]

Files

-

Sheet Dimensions

WMin_Space From  Top

=5 DGM
%5 Elements

Left Hand Offset

Min_Space Between %S

Hariz Clear Zone

Offzet Labels

Win Space From  Bottorm

Elewvation Labels
Station Labels
Sheet Stack Orientation

X5 Minimum Space

Minirurn Space Fram Top IW
Finirmum Space From Botbom IW'
Minimum Space Between <5 IW'

Masimum Size Vertically mn_

g ross Section Sheets - ML [ x|

Sheet Dimensions
=5 DGEM

%5 Elements

Left Hand Offset
Hariz Clear Zone
ert Clear Zone

Elewvation Labels
Station Labels
Sheet Stack Orientation

-

1]

Set the Offset Labels as shown, using the Define button to set the text Plot Parameters

Gffset Label Wertical Pasition
150 5o o 50 100 =
gﬂffset Labels Text I
S i 8 Level [1 Wieight | m— |
Colr [0 || Font [23
Offset Labels TH [1.400000 Tw [1.400000
¥ Offset Label Yertical Position 1 [0.740000 ~Justification
J=] Offset Label Yertical Pogition 2 | 0.000000 + ¢ +
Increment [50.000000 : | Center |
[+ Plot Parameters Define I Cancel |

Step 12.

Parameters (wt=4).

Filez

g[ﬁmss Section Sheets - ML [ x|

Sheet Dimenziohs

5 DGN

<5 Elements

Left Hand Offset

Horiz Clear Zone

Wert Clear Zone

Oiffzet Labels
iok Labelz

Station Labels

Sheet Stack Orientation

Set the Elevation Labels as shown, using the Define button to set the text Plot

g Elevation Labels Text [ x|
Wigight | e— I

Fant | 23

Tw' | 1.400000

Battam I
Center I

& = [
| ]
""E': e ! Level I1
2y Horiz se
Calar !D _I
Elevation Labels TH [a00000
¥  Elevation Horizantal Offzet 1 [1.500000 _ Justification
¥ Elevation Horizantsl Offset 2 [30.500000 : i ]
Increment [T0.000000 - K
™ Plot Parameters Defing I

Cancel |
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Step 13.  Set the Station Labels as shown, using the Define button to set the text Plot Parameters

(wt=4).
g[ﬁmss Section Sheets - ML I
Filez
Sheet Dimensions || *:::
=5 DGN £
5 Elements E e o)
Left Hand Qffset 5 - q
Horiz Clear Zone }1‘: mi bm gStatiun Labels Text E
C
Wert Clear 2 =]
Olfset Labels : e Level 1 weight | =——|
; - i 'Station Horiz Offset
Elervation Labels Colar !D _I Farmt [73
Station Labels Statici Labial
Sheet Stack Orientation [ f[ = 0o oooe TH [2700000°  Tw [2700000
Station Horiz, Offget 1 |1B.EIEIEIEIEIEI s Juitification
I Station Horiz. Offset 2 ID.EIEIEIEIEIEI : : ° M"_I
Station Vertical Offset [0.000000 - K - Center |
¥ Plat Parameters D efine I o— |

Step 14.  Set the Sheet Stack Orientation to Vertical with the Max Number of Sheets (per stack)
set to 10.

g[ﬁmss Section Sheets - ML [ x|

Filez

Sheet Dimenzions fd
5 DGN
5 Elements
Left Hand Offzet
Horiz Clear Zone
Wert Clear Zone
Offzet Labels -
Elervation Labels
Station Labels
Orientation

Wertical Stack

uod

I

crizontal Stack

Stack Orientation

ertical I
b ax Mumber of Sheets |1D

Step 15.  Set the Sheet Stack Single/Double to Single Stack.

g[lmss Section Sheets - ML E

Files
Horiz Clear Zone |2 o0 er
"ert Clear Zone
Offset Labels em e
Elewation Labelz ]
Station Labels = |“°
Sheet Stack Orientation
[5he Single
Ceouble X5 Stack Cffset
E arthwork, Quantities b e 55
Sheet DGH File .
A Bl s = Stack Single/Double

Single Stack I
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Step 16.  Set up the Earthwork Quantities as shown (wt=5).
. Cross Section Sheets - ml I
Filez
Hariz Clear Zone E o
et Clear Zone 2
Offzet Labets -
Elevation Labels ] 9'
Station Labels :
Sheet Stack Orientation =
Sheet Stack Single/Double ol 1 Hariz O :‘].:_
E ar Quantities
hes DGN. File - W Earthwark, Quant, Define
&dd Elevations = -
— Aacii File |EARTH.TRT Files i
5 teeol Ve ik 0t
2 2050000 0000000 00000 ¥ Level [ wiight ——|
Color [17 | Font [23
TH [1200000 0 Tw [1.200000
- Column Data Justification ——————
: Horiz. Offeet [20.50000¢ : - . _Botom |
#ngle [000000 | Vert. Offset [D.000000 - I - | e |
¥ Plat Parameters Defing Add | Delete i t odify |
Step 17.  Set up the Sheet DGN File section as shown.
. Crozs Section Sheets - ML E
Files
Horiz Clear Zone = Sheet DGM File [Vwdotvioad!d1766z2shest dan | | Filss
ert Clear Zone I ? _l
Offzet Labels Horiz. Scale |10.000000
Elevation Labelz 1
Station Labels Wert, Scale I 10.000000
Sheet Stack Orientation i
Sheet Stack Single/Double Reference Data Point
Earth Beginning » Coord |1DDDD.DDDD
] L Beginning ¥ Coord |1DDDD.DDDD
Step 18.  Process the cross sections onto the sheets using the File > Run pulldown. Create a log
file called xssheets.log.
Step 19.  Exit Cross Section Sheets dialog box and save your run. Review the results.
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15.2 Cross Section Sheet Numbering

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Zoom in on the lower right corner of the lower left sheet to see the title block more
clearly.

Open Design and Computation Manager. Double click item Location & Design>Special
Applications>XS Sheet Number.

Populate the dialog box as show below. Note that your Total Sheets may be different.
The Begin Station Prefix is followed by a space, and the End Station Prefix has a
space at the beginning and end. Click OK.

Sheet Humber Prompt I

r Project Humber

Total Sheets [24 Ease Project Number
Start Sheet Murber |'| | 0123-015-105
# Shests / Stack [10 IC'E“EFE?BI

Wertical Spacing I 0.000000
Route Mumber
Harizantal Spacing I 0.000000 | 123
Upper Sht. Mo. Spacing I B.200000

Sheet Number Prefix Inone Label Station Ranges
Begin Station Prefix ISta. ® ves
End Station Prefis I to Sta. O Mo
r Sheet & Project Number Text — ~ Station Range Text

Teuxt Level I El 1-63
Text Calor IDi 0-254

Text weight I L} o-g

Text Level I 1 1-63

Test Color I 0 0-254
Text Weight I ] 0-8

Text Font | 23 Text Fant |23
Text Size I'I-EDDD Test Size |2.1EIEIEI
Text Angle ID Text Angle |D

Cancel |

Use the File button to select the xssheets.log file created previously then push OK.

Select %5 Sheet Log File:

| C:hdatahgeotvdotioad ssheets. log File |

Cahicel I

B ®

Location OF Firgt Sheet Mumber?
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Step 6.

Step 7.

Step 8.

Step 9.

Snap to the existing text in the Project Number box when the prompt below appears.

Brow @

Location OF Project Mumber?

Place a data point at any location you desire when the prompt below appears. This will
be Right Justified.

B ®

Location OF Beginning Station’y

Place a data point at any location you desire when the prompt below appears. This will
be Left Justified.

Location OF Ending Station?

iCancel:

Push OK when the prompt below appears.

T EEEEEE——

Complete! Uze Graphic Group To Move Labels.

Cancel |

NOTE: The Sheet number, Project Number, From Station and To Station text strings are in their own
graphic groups. If necessary, each can be relocated on all sheets by turning on the Graphic Group
Lock and using the MicroStation Move element command.

Step 10.

Exit MicroStation.
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CHAPTER 16

XS Reports & Limits of Construction

16.1 XS Reports

Objectives

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.

Create and draw construction limits in the plan view file.

Project Manager

Reports and XS Quantities

Limits of Construction

Tools

Cros: Secltions x|
fr=| M EM _3#_ A4 = '. st +FEi &v:
& QL2 B alTRIEE

Menu Bar Application

GEOPAK Road > Cross Sections > Cross Section Reports
GEOPAK Road > Cross Sections > Construction Limits

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.

16.1.1 Custom Header

From the XS Report dialog box, select User > Preferences. A Report
Header dialog box will appear with all options ghosted out. To activate the
individual fields simply toggle on the box next to the desired field. Once
you have completed the dialog box, the 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.

[RE

iBlue & Fed Top:

Clearing |
Clozure |
DTH Input |
DTk Prop 3D |
HEC-2 |
HEC R&5 |
Fulti-Line |
Profile Grade |
R adial Staking |
RT40 |
Seeding |
Slope Stake |
Staking Detail |
WSPRO |
#5 List |

" Hilite
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gﬂepult Header [ x|

File

¥ Mumber Page

Tolerance I 0.010000
Radiuz of Dizplay Circle: I 4.000000

[ Adijust Output File Extension According to Fepart

16.1.2 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 text and level, color, weight and style for each surface.

16.1.3 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 the appropriate units. Toggle boxes for Cut Slope Rounding, Additional
Clearing in Cut and Fill, and Minimum Clearing Width are provided for increased control over the
output.

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 ASCII file

16.1.4 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 box.

16.1.5 DTM Input

This process generates XYZ coordinates from cross section elements and places this information into
an ASCII file for use by the DTM portion of GEOPAK. 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.
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16.1.6 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 break lines across the cross sections.

16.1.7 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.

16.1.8 HEC RAS

This process reads cross section elements and formats the information in an ASCII text file suitable
for use in the HEC RAS hydraulic program.

16.1.9 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.

16.1.10 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 search either for the low points or any text string that you specify and create horizontal
and vertical alignments and store them directly into the .gpk. Horizontal alignments created from this
report will have no curves.

16.1.11 Radial Staking

The Radial Staking Report is a specialized report created for the U.S. Federal Highway
Administration (FHWA).

16.1.12 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.

16.1.13 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).
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Once all of the settings are complete, the report will produce seed or sod quantities written to an
ASCII output file for use in plan quantities.

16.1.14 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 ASCII file.

16.1.15 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, and 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).

16.1.16 WSPRO

This report takes the cross section elements and turns them into an ASCII file for use as input in the
WSPRO hydraulic analysis program.

16.1.17 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.
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16.2 Limits of Construction

Project Manager Limits of Construction. Note a run must be created.

Tools

Cross Sechions

Menu Bar Application GEOPAK Road > Cross Sections > Cross Section Reports

GEOPAK Road > Cross Sections > Construction Limits

When the Limits of Construction dialog box in invoked,

the Limits of Construction dialog box opens.

The user must specify the Job number, the chain name, and
the file containing the plan view information. The Existing
Ground and the Proposed Finish Grade sections should
be filled by the run if Project Manager is utilized.

The Parameters button opens the dialog box below. The
symbology for the cut, fill, and transition construction limits

can be set in this dialog box.

r Cut
Level | 22 WEight | e—
Caolar I 2 ‘J Suiler| TEETEs I

r Fill
Level | 22 WEight | —
Caolar I 3 . Style | —— — I

r Transition
Lewvel | 22 Wigight | — EI
Color [~ 4 _I

™ Place Congtruction Limit Difzet From CL I
Farameters |

Ok, | Cancel |

gLimil of Construction E

Job 07 CurSta  200+00.00F 1
Chain IW Tolerance Im

BegSta  200+00.00R 1 | 200+00.00 F 1

EndSta  220+00.00R 1 | 220+00.00F 1

Plan Dign |C:\dala\gen'\vdot'\rnad1 Wd17E82des. M
r Existing Ground Line
Level [1 Color [0
wheight |1 Stle [0

g Plot Parameters for Construction Limits [EJ I

r Propozed Finizh Grade

Lewel [2-4 Color | 0-253

weight [0-15 Sthyle IEI-?'

Farameters | Radiuz of Display |5.DDDDDD
Tie Do Option | All Tie Downs I

Apply |

The Place Construction Limit toggle allows the user to place various text strings along the
construction limits. Selecting the Parameters button, and making the desired changes in the dialog
box shown on the next page will set the symbology for these text strings.

™| Place Construction Limnit

Elewation
Depth From CL
PrefisS uffis

GEOPAK 2001MR
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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 box 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.
(I.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.

gPlnt Parameters for Labels E

CutPrefic [ | Suffix [
Fill Prefix I Suffix I

Lewel |53 w'eight

Color [ & _I Font [
Th [75000 Tw [7500]  Decimal il

RT Origntation Helativel ID.DDDDD[
LT Orientation Helativel ID.DDDDD[

RT Offset I'ID.IJDDD[ LT Offzet | 10.00000

r Justification RT Offzet
B Lett |
Left I

g

r Justification LT Offzet
BEE

Left I
Left I

ok, | Cancel

Once the Apply button is clicked, the limits of construction and the optional text are drawn into the
plan view file at the specified symbology.

16-6 VDOT Road I Training

GEOPAK 2001MR



GEOPAK”

LAB 16:
Limits of Construction

16.1 Cross Section Reports

(&5 rovor |
e

Step 1. Execute C:\data\geo\VDOT\road1\LAB16.EXE.
Step 2. Open c:\data\geo\vdot\road1\d17682xsmainline.dgn.
Step 3. Access Project Manager.
Step 4. Select Reports and XS Quantities.
Step 5. From the XS Reports dialog box, select the User > Preferences
dialog box.
%Hepult Header _x_l
File
l_ [Date .
:: ;- Clearing I
[ Master Headerd | _ Closwe |
¥ Mumber Page

Tolerance l 0.010000
Fadiuz of Dizplay Circle: ] 4, 000000

[ Adijust Output File Extension &ccording to Feport

Set the tolerance to .01.

Dismiss the Report Header dialog box.

Step 6.

DT Input I
DT Prop 3D I
HEC-2 I
HEC RAS I

From the XS Reports dialog box, select the Profile Grade report.

Cross Section Reports,Driveway Profiles, and

ser

Hiue & Fed Top!

Clearing |
Closure |
DTH Trput |
DT Prop 30 |
HEC-2 |
HEC Ras |
Multi-Line |
Profile Grade |
Radial Staking |
RT40 |
Seeding |
Slope Stake |
Staking Detail |
WSPRO |
#5 List |

] Hilte

We are going to use this report to create a Chain and Profile along our left edge of shoulder. We’'ll
use this information later to help in the creation of our driveway profiles.
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Step 7. Fill out the Profile Grade dialog box as shown and click Apply. To add the Text Search

information to the collection box, push the ADD button. (Store Text: EOSLOUT)

nglile Grade Report [ x|

File

Job [100 CurSta  200+00.00 F 1

Chain Im E Profile W
BegSta 200+00.00F 1 | ENE R
EndSta  220+00.00F 1 R

~ Existing Ground Line
Level [1 Colar |1
Select
Weight [5 Style |2 —I
r Proposed Finish Grade
Level [2-13 Color | 0-255

Select
weight [015 Style [07 _Select |
Search Test vI [ Pause on Each xS

r Text

Text Chain Profile Freference

feoslout  eosl eos| Text &lig

Store Text: |en&|u:uut Sta Text Alignment "|

¥ Store Prof |en$l V| Store Chaik |eo$l
Add I Delete | b odify |

Beqinning Point Mumber | DE000
ASCI File | eozl101.ivd | File |

Apply |

Step 8. After processing is complete, dismiss the dialog box.

Step 9. Access COGO.

Step 10. Access COGO Navigator using the icon

_

or use the Tools > Navigator pulldown.
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Step 11.  Use the Chain option to see a list of the stored chains. 2 Navigator(101) AEER

Notice EOSL has been stored. Select Tools
4 X [ id s S K2
Element :  Chain "I
M arme: |FealL‘re | |
EEL4E0 DEFAULT_CH
EOSL
MAIMLIME DEFAULT_CH
RatMPA DEFAULT_CH
REDEBUD DEFAULT_CH

Step 12. Use the Profile option to see a list of the stored 2 Navigator(101) AEER

profiles. Notice EOSL has been stored Select Taok

Step13.  Exit COGO. 4+ X [ id s & K2
Element: | Profile vI
tame Featuie

Step 14. From the XS Reports dialog box, select the DTM '-”

Input report. MAINLINE

MLGROUND

We’'ll use this report to create a proposed model (dtm) from our RAMPA,

cross sections. We'll also use this information later in the creation
of our driveway profiles.

Step 15.  Fill out the DTM Input dialog box as shown and click

Apply.
gl:leating DTM Input File B
Job | 101 Cur5ta  200+00.00R 1

Chain [MEINCNE | [=]
BeaSta 212+65.33R 1 [200+00.00F: 1
ErdSta 213+BB55R 1 [220+D0.00 F: 1

X5 Elements
Level [2-4 Color | 0-255
Select
weight | 015 Stle |07 _I
™| Pause on Each x5

ASCI File | proposed.dat File |

Note: The levels for XS Elements should only refer to 2-4. These are the levels that
make up the top of Finish Grade.

§=ul

Note that in Step 15 we only created a .dat file. This is an ascii file that is used to create
the DTM. We'll create the dtm in the next section.

Step 16.  After processing is complete, dismiss the DTM Input dialog box.
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Step 17.  Also dismiss the XS Reports dialog box.

16.2 Driveway Profiles

Step 1. Before beginning the process to create the driveway profiles, we’'ll need to create the
proposed DTM.

Select the Existing Ground button from the Road Project: 17682.prj workflow dialog
box.

Step 2. Select the previously created run ‘ground1’ and press OK.

Step 3. Select the Build Triangles icon from the DTM Tool Palette.

DT  x]

Bl
24T,

Eq Build Trianglesl

e
2|7

£ e

Ll [y

Step 4. Fill out the Build Triangles dialog box as shown and click Process.

[ £ GEOPAK - Build Triangles H|

Data File : | proposed.dat Files I
TIM File : | propozed.tin Files |

Side Length : iSD.DDDDDD
Process |

Step 5. Dismiss the Build Triangles dialog box. When prompted to save settings, push Yes.
Dismiss the DTM Tool Palette.

Step 6. Open the Microstation design file c:\data\geo\vdot\road1\d17682work.dgn.

Note that pattern lines have been placed at the driveway locations. These pattern lines
have the following symbology: LV=51, CO=2, WT=2.

Step 7. Open the Microstation design file c:\data\geo\vdot\road1\d17682driveways.dgn.

Step 8. Select the Existing Ground Cross Sections button from the Road Project: 17682.prj
workflow dialog box.

Create a new run ‘driveway’ and click OK.
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Step 9. Fill out the dialog boxes as shown and click Draw.
g Draw Cross Sections [ x| ? Draw Cross Sections [ x|
File Edit Update Options File Edit Update Options
Job Mumber, [101 [*]  Chain: [MAINLINE [+] Draw | Job Murnber: [101 [*]  Chain: [MAINLINE [~] Diraw I
] Surfaces I 5 Cells I Surfacesl
~ Pattern Type Mame Dizplay Settings tethod
By DGM File vI TIN  surveytin 55 Triangles: |
O
Design File: | d17682work.dgn =
M Level I51 Select | ¥ Line
M wieight |2 Select | [ Line String
W Caer [2 Match I Resat | pilatais |
= TIM File: | propozed.tin =
M Syle: ID ol | Disploy | Method: | Triangles Type: | Line vI
r Scale ————————— ~ Spacing r Display Settings Filter Tolerances
Harizontal: | 10.00000 Horizantal: | 1000.000 By Level Spmbology ¥ | Ly 1 = Harizomtal: [0.3000
Wertical | 1000000 Wertical | 500.0000 | =] & W ananice: ||:|_1DDD
Mumber of %5 by Column: |2D
r Text Settings ]
Feesion o [ | 7

Proposed Surface Symbology (lv = 1, co=4, wt=3, Ic=0)

=l

Existing Surface Symbology (Ilv=1, co=1, wt=5, Ic=2)

Step 10. Dismiss the Draw Cross Sections dialog box and Save Settings.

' Review the ground lines drawn. Notice that the proposed ground line may not terminate
precisely on the existing ground. This is because elevations are being interpolated
- between proposed cross sections.

You can tie this down manually or you can use the XS Reports > Closure Report.

Step 11.  Select the Proposed Cross Sections button from the Road Project: 17682.prj workflow
dialog box.

Create a new run ‘driveway’ and click OK.
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Step 12.  Fill out the XS DGN File category as shown:
ngpused Cross Sechions - dniveway E
Files
Patterr #5 DGM File |d1 TES2dniveways.dan | Files |
L sistingiGrguind Tolerance [.100000
Shapes
Shape Clusters
Define DGEM Vanables
Define Variables |—
Plat Parameters =1
Step 13.  Fill out the Pattern category as shown:
gl’-‘mpused Crozz Sections - driveway E
Files
<5 DG File E [T Usze working Alignment Definition
.
Enisting Ground By DGM File .
Shapes Chain [MANLINE Select | & Level Mask [ x|
Shape Chusters y =
Dafine DG Vanisbles Hariz. Scale |10 Yert. Scale I'ID 123 456 78
Deefire Variables = DGM File | d17682work.dgn File I 9101112131415 16
Plot Parameters =] G 17 18 19 20 21 22 23 24
—  Search Criteria
25 2627282930 1 32
V| Levels | Select | [ Styles | 3334353637 3839 40
™| weight [ Types | Selec 41 42 43 44 45 46 47 48
[t ] [Esea| 49 50[f] 52 53 54 55 56
W Colors |2 | 57 58 59 60 61 62 63
Match Dizpla Rezet
| it | | Cahczel |
Step 14.  Fill out the Existing Ground category as shown:
. Propozed Cross Sections - Diiveway B
Filez .
gLevel Mask [ x|
x5 DIGH File =] [ Usewiorking &lignment Definition
it BH234567s%s
S — DM File |d'| FEB2driveways.dan Files
E g Ground 9 10111213 141516
Shapes _ Search Criteria 17181920 21 22 23 24
Shape Clusters

Define DGM Wariables
Define Y arables t—-
Flot Parameters g,

| Levels | Select | 7| Styles |
[T weight | [ Types |

¥ Colors [

tatch |

Diizplay | Fesat |

2526 27 28 29 30 31 32
33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48
49 50 51 52 53 54 55 56
57 58 59 60 61 62 63

Cahcel |
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Step 15.  Fill out the Shapes category as shown:

g Propozed Cross Sections - driveway B

Filez

%5 DGH File L~} [T Use warking Alignment Definition

Fattern FT— I
Esigting Ground SpElEss

Shape Clusters

Define DGN Wariables
Define Y arables t—-
Flot Pararneters

Step 16.  Under the Shape Clusters category, add the Mainline chain and profile to the list box as
was done in previous exercises.

ngpnsed Cross Sections - driveway m
Files
OGN ] 7 _Ehain Tie/PGL Frofile
ile |- e :
Pattern . MAIMLIME Typical I

Eizting Ground Thick. I

e Clusters

Define DGEM Y aniables

b | | Chain [MAINLT _Tie | [0.00000 Prof [MAINLT _Select |
Plot Parameters <] _Add | | Modiy | Delete | _ Up | | Down |

~ Side Slope Condition

Define |

r Criteria File

Step 17.  Press the Typical button to access the Typical Section Generator.

Select the Typical ENTR and press Apply.
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Cell

FTERT

Description

DRRNLU
DRROW

EXFEAT
EXPVIMT
ROOTMT
UNPYT
UMPYTL
URCST
URCSTL

WEW LT RECOM RT LILT DES
DRAW RIGHT OF Wiy LOCATIONS
ENTRAMCES

EXISTING FEATURES

DRAW EXISTING PAVEMENT
ROOT MaT

UNDIIDED NEW PAVEMENT
UNDIVIDED LOCAL NEW PYMT
UNDIVIDED RECONSTRUCTION

UWDIIDED LOCAL RECON

Job Mumber: 101

(=] r Template

Template Dezigned to 'Work, with:

|

Range

Apphy toWhale Chain ™ ]

Mo Shape Clusters

NOTE: Press the Description button and review the documentation.

Step 18.  Your dialog box should fill out automatically and look like the following:
Filez
| S DGl Chair TiePGL Frofile
le —3 Ih 3 YR .
Pt MEINLINE MEINLINE Typical
Erizting Ground Thick
Shapes “_“_'_“|
Define DIt vatisbles | | Chain [MAINDT| |_Tie | [G00000 Frof [FAINLT| _Select
Plat Parameters =| | Add | [ Modiy | [Delste | | Up | | Down |
r Side Slope Condition - 1
RT
Define ] b oddify J Delete 1 Up ] Drowan |
r Criteria File
entrance. s Entrance.x.
Add ] Delete ] Up ] Down ]
Step 19.  Select the Define Variables category. Modify the following variables as shown:
Name of Plan File d17682work.dgn
Name of Cross-Section File d17682driveways.dgn
Lt Ent Take-Off Align Name EOSL

16-14 VDOT Road I Training GEOPAK 2001MR



GEOPAK”

Step 20.

Files

W eight | — |
Style I

<5 DGM File #5iLines

Pattern Level I 2

Existing Ground Calar ID_ _I
Shapes

Shape Clusters r Text

Define DGM Wanables ¥ Line Text
Define Variables

Plat Parameters ] Station Text

[T Baseline Mame Text Yelfine I

r Plot

"] Pavement Thickness [
"] Fill Gaps Between Clusters
™| Transition Defirition ALL

[T Intersect between Clusters

[T Process Clusters as Indicated
I Remove Skewed Effect
™| Process Only Sections “With Existing Ground

Select the Plot Parameters category and fill out as shown. Don’t forget to set the Line
Text level to 63 as in previous exercises.

ngpused Cross Sections - driveway I

Step 21.  Process the cross sections. When complete, Exit the run but don’t forget to Save Settings.

Step 22. Review the Driveway Profiles using XS Navigator.

GEOPAK 2001MR
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16.3 Plan View Limits of Construction
Step 1. Open the Microstation design file c:\data\geo\vdot\road1\d17682xsmainline.dgn.

Step 2. From the Road workflow dialog box, select Limits of Construction. Create a run called
Mainline.

Step 3. Populate the Limits of Construction dialog box as shown:

g Limit of Construction [ x|

Job 101 CurSta 200+00.00F 1
Chain IW Tolerance I_?W

BegSta  200+00.00R 1 | 200+00.00 R 1

End Sta  Z20+00.00R 1 | 220+00.00F 1

Flan Dgn | d17682des.dan Files |

r Exigting Ground Line
Lewel [1 Color |1
weight |5 Style |2

r Proposed Finish Grade

Lewel [213 Color | 0-255
weight [ 015 Shle (07

Farameters | Radiuz of Display | 5.000000
Tie Down Option | All Tie Downs I

| pply |

Step 4. Click the Parameters button to open the Plot Parameters dialog box. Populate as shown:

gPlut Parameters for Construction Limits I

- Cut

Level | 22 W Eight | —

Color I 2 ‘J Sl | SRR I

- Fill

Level | 22 WWEight | e—

Color |3 . Style — — — I

~ Tranzition
Levell 22 Wigight | —

|:D|D[| 4 _I Style | —-—-—- I

™| Place Construction Limit Offzet From CL I
Parameters |

Cahicel |

Note: Cut Line Style = 5;Fill Line Style = 3;Transition Line Style = 4
Step 5. Click OK to close the Plot Parameters dialog box.

Step 6. Click Apply to process the Limits of Construction.
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Step 7. Exit the Limits of Construction dialog box and Save Settings. Review the limits of
construction in c:\data\geo\vdot\road1\d17682des.dgn.

Since GEOPAK does not create the Limits of Construction exactly like VDOT would like to see them,
we will use a special application to update them to the correct symbology.

Step 8. From the Road workflow dialog box, select Plan View Design.

Step 9. From the Plan View Design tool palette, select D&C Manager.

Step 10.  Navigate to the category Location & Design > Special Applications.

Step 11. Important! Make sure that all of your Limits of Construction are shown in View 1.
Step 12.  Within this category, double-click on the item Update LOC.

Step 13. At the following prompt, click OK.

AllL.O.C. mugt be dizplayed in Yiew before proceszing!

Cahicel |

Step 14. Enter the Job Number as shown and click OK.

(Pompt ]
Enter GEOPAK. Job Mumber:
[101

Cancel |
Step 15.  Enter the baseline name as shown and click OK.

(Pompt ]
Enter Bazeline Mame:
| F&INLIME

Cancel |
Step 16.  Set the units to English as shown and press OK.

(Pompt ]
Select Units:
English |

Step 17.  Set the scale as shown and click OK.
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Select Scale
&5 -|

Cancel |

Step 18. Dismiss D&C Manager and review the changes made to the Limits of Construction.

Step 19.  Exit MicroStation.
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CHAPTER 17

Labeling

17.1 Introduction

Objectives

Familiarize the user with the Cross Section Labeler.

Learn how to label plan information with Plan View Labeler.

Project Manager

Plan View Design

Tools

& |

Plans Preparation

A e W it P i i Y =) Jl

Menu Bar Application

GEOPAK Road > Plans Preparation > Plan View Labeling
GEOPAK Road > Plans Preparation > Profile Labeling
GEOPAK Road > Cross Sections > Labeling

17.2 Plan View Labeling

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 associated element. When the Plan View Labeling icon is selected, the dialog

box depicted below is displayed.

Style Filez  Optionz  Scale Took

| 2 GEOPAK - Plan View Labeler - Style: ...

‘\geopak\vdot.lsf -> Unnamed Style

M|

Job Mo, |1D1 Select I

Element.  Point

" Label Feature ———————

£+

I Params. ] Shapel Leader] Fatate I Styles ]

® Computed Inserts ) User Inserts

Computed Text

Chalnl Select I < Coordinate

" Coordinate
| Space Returk
TIN File M .~ Elervation GPK. P | |
Z Elevation TIN Clear | | Delimit |
Z Elevvation Modeler
Statian Place Label |

Partial Station

Mot Available

The label to be placed is displayed in the box on the right side of the dialog box as shown above.
The Space button places a space in the label at the cursor position. The Return button starts a new

line of text. The Clear button starts a new label.

The Delimit button places a line above or below a

line of text. The Place Label button attaches the label to the cursor for placement in the drawing.

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

GEOPAK 2001MR
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17.2.1 Text

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

There are several methods allowing the user to choose the element to use for calculations in the
label.

Select GEOPAK or The icon to allows the user to identify either for labeling.
MicroStation Element

®

3

[k

Data Point Location Selects a location in the design file that may or may not be
associated with an element.

|+

2 GPK Point Line Selecting lines or points that have been visualized via COGO.
x)‘ "
3 GPK Point Arc Selection of visualized arcs and points

|4
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17.2.2 Params.

gEEDPAK - Plan Yiew Labeler - Style: _..\geopakivdot lsf -> Unnamed Style

M|

Style Filez  Optionz  Scale Took
204+00.00-
,.I Shape I Leader ] Fatate I Styles ] Swieate B
- Text Preferences / Symbology Sample Output 33 .00
Th Iw ﬂ Juilification
Tw |1.DDD e e e
Ls [T0m - I -
R0 [0 StanDaRD <] 204+00.00 space | | Reum |
Eael EI Color I-D— _I 3 3:.@@ Clear | Dredirnit |
Weight ID 0w Place Label |
S ] & 6

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

By Current sets the symbology to the current MicroStation settings. By Element allows the user to
set the symbology by choosing a MicroStation element. Set All sets the symbology for all elements
in the label (text, delimiters, leader lines, etc.).

By Current

=

By Element

9]

D & C Symbology

&

After pressing this button, GEOPAK determines the active
MicroStation symbology (level, weight, color and style) and
populates the dialog.

After pressing this button, GEOPAK prompts to select a
previously drawn MicroStation element, and populates the dialog
with its element symbology.

Pressing this button invokes the Design and Computation
Manager, wherein the desired item may be selected. By double
clicking on an Item, the associated element symbology within the
Design and Computation Manager is applied to the Labeling
dialog.

Set All GEOPAK reads the current settings (level, weight, color and
style) within the dialog, and populates the Parameter, Shape and
g Leader dialogs.
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17.2.3 Shape

Style Filez  Optionz  Scale Took

‘weight ID g "I ] I

swie [0 ¥ (&l

Ter:t] Params. ] ] Leader ] Fatate I Styles ] EEEEEQ;EEi—m—i—t——-
r Shape Preferences ——————————— Sample Output 33 .00
o @ Offzet
|1.DD
@ [ | B)f sl el
24 +EE. D Space | Retum |
r Symbology 3300 T
Level EI Conlar ID_ _I Clear | Delirnit |
Place Label |

The Shape tab allows the user to place a shape around the label, and set the symbology for the

shape.

17.2.4 Leader

Style Filez Options Scale Tools

Ter:t] Params. ] Shape I

- Leader Type Terminator

no| |
HH

~ Symbology

Lewvel EI Calar ID _I
eight IEI o
Sthle IEI

3 8

-

204+00.00-
———d-e-l-i-n—i-t——
Sample Dutput 33.00
24 +EE. D Space | Retum |
33.800 Cear | = Delmit |
Place Label |

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.
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17.2.5 Rotate

Style Filez  Optionz  Scale Took

GEOPAK”

Text ] Params. ] Shape I Leader ] ] Styles ] EEEEEQ;EEi—m—i—t——-
- Text Angle Sample Output 33.00
s s + ,
ﬁl Alignment Angle IT E 204+00.00 Space | Blehis |
33.40 Cear | | Deimt |
Set Angle By
[ DF | [Eement| = aa | Place Label |

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. The angle can also be set by two data points
(first data point set the location, next data point sets the angle) or the active angle.

17.2.6 Styles

204400, 00-
: ——dee—lei-m—i-t——
Item Selectar Style Preview 3300
[ Labels ﬂ
23 Line Labels ﬁ
3 Arc Labels 3
[F= Paint Labels ) G g3 g + - | == |
[B] MEStaBox T 15 = 38' S?‘E pace sturn
it Bk ] Clear Delinit
[ StaDfEleTIN ] Ry | |
7 I F I Place Label |
—I seele il 00 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 symbology, leaders, shapes, etc. is set up for the user.
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17.2.7 Menus

The Style Files menu allows the user to open a new style library. You must be under the Styles tab
in order to open a style library.

(34 Options Scale Toolz

chGeopakStandardztdotdel_plan, l=f
c:wind2apphaeopak 2k sbin'def_plan. |sf

In the Options menu, Minimize Dialog Box will minimize the dialog box when Place Label is
chosen. The Use Reference File Coordinates option uses the coordinates from the master plan
view file when placing a label in a plan sheet.

A Scale Tools

Uze Reference File Coaordinates
v Ugze DP Element Azzociation
Label Tools

Label Wievwer

Options > Label Tools invokes the tool frame shown below which enables the user to modify
Geopak labels.

Plan View Label Control

x|
e EE 45 <A o] A
Options > Label Viewer brings up a dialog box that allows a user to view and place a label.

[3+134.30
16.43

Place Label |

The Scale > Scale Style menu allows the user to choose a plan scale. All labels will be adjusted
according to the plan scale. The user simply keys in a scale, and chooses a Labeling Style. The
corresponding label will be placed at the correct size for the scale that was chosen.

Scale Syl |

Current Scale  1.000

Mew Scale | 1.000

Cancel |
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17.3 Cross Section Labeling

The Cross Section Labeling dialog box differs from the Plan View Labeling dialog box 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.

Style Filez  Optionz  Scale

gEEDPAK - Crozz Section Labeler - Style: .. _\geopak\vdot Isf -> Unnamed Style

M|

200+00.00

r Havigator Station —————

I Params. ] Shapel Leader] Fatate I Styles ]

® Computed Inserts ) User Inserts

Computed Text
Plan Wiew * Coordinate

r Label Feature

PlanWiew " Coordinate
5 Elewation

#5 Elevation [l Units)
<5 Station

5 Partial Station

<5 Oifzet

HA

17.4 Profile Labeling

The Profile Labeling dialog box differs from the Plan View Labeling dialog box only on the text tab.

The Chain and Profile must be defined, in addition to profile settings.

Mot Available

Inserts contain values and phrases related to profiles.

Style Filez  Optionz  Scale

gEEDPAK - Profile Labeler - Style: .. _\geopakh\vdot.lsf -> Unnamed Style

Space | Return |
Cear | | Delimit |
Place Label |

The Computed and User

M|

I Params. ] Shapel Leader

Job Mo, I'ID'I Select |

Element:
Chain I Select
Prafile I Select

j

Label Feature

] Fatate I Styles ]
® Computed Inserts ) User Inserts

Computed Text

Prafile Station

Profile: Partial Station
Paint Elewvation

Praint Profile Elewation
Profile Grade % (@ Point
Chain Mame

Prafile Mame

Mot Available

Space | Return |
Cear | | Delimit |
Place Label |

GEOPAK 2001MR
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LAB 17: Labeling

17.1 Accessing the Labeler
Step 1. Execute C:\data\geo\VDOT\road1\LAB17.EXE.
Step 2. Open the MicroStation file c:\data\geo\vdot\road1\d17682des.dgn.
Step 3. Access Project Manager.

Step 4. Select the icon Plan View Design button from the Road Project: Road1.prj workflow
dialog box.

Step 5. From the Plan View Design tool bar, select the Plan View Labeler icon.

Plan View Des___ %]

17.2 Using Predefined Label Styles

Step 1. Select the Styles Tab.

Step 2. Traverse with the Item Selector box to locate the following style:
Labels>Point Labels>StaOff. Next, double click the StaOff style.
EEEDPAK - Plan View Labeler - Style: .. \geopak\vdot_lsf > 5ta0ff - Active !EII:I
Stle Filez Optionz Scale Tools
Tent I Farams. I Shape ] Leader ] Rotate ] Stylesl ﬁiidiztﬁzf—izf—t——
Item Selector Siyle Preview Off 19.649 RT
23 Az Labels ﬂ
[ Paint Labels ﬁ
[ NEStaBox &
& Stalif & T ta 39+,
[ StaDffEleTIN TF 15 688 8. 5 7o Space | | Fetun_|
£ Road =T F
£ Right of Way g ﬁ.r Clear | Dredimit |
Place Label !
! I Update Style I
: | Scale : 1.00 él Maode and Shape Only "l
Step 3. Move back to the Text tab and complete as defined below:
Job No. 101
Chain MAINLINE
TIN File SURVEY.TIN

In the following steps, we will use the Plan View Labeler to label the beginning and ending points for
pavement transitions.
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Step 4. Use the MicroStation pulldown Utilities > Saved Views to access the saved view
“TRAN1T".

Step 5. To create a label, select the DP button and then identify the location as shown by the “X”
in the following image. The labeler automatically calculates the information.

#5 GEOPAK - Plan View Labeler - Style: __\geopak\vdot Isf -> StaDff
Style Filez Options Scale Tools

ll Pararms. ] Shapel Leader] Ratate I Styles ] ?E?dEgEIEE;EﬂEi_t__
JobNo. [T0T | | Select I ® Computed Inserts T User Inserts Off 37.00 LT

Element.  Point Computed Text

Chain [MAINLINE Select | % Coordinate

; = = " Coordinate
Space Returk
TIM File ISul\-’B_',l.tln File: I = Elevation GRK p | |
Z Elevation TIN Clear | Dvedirnit |

-~ Elervation bodeler

) Station Place Label |
,’{/;t g ; ® Partial Station

Mot Available

" Label Feature

£
il

Step 6. Use the Params., Shape, Leader and Rotation tabs to experiment with different labeling
styles.

Step 7. To place the label, return to the Text tab and click the Place Label button.
The label is now attached to your cursor (without the leader for the delimiter).

Step 8. Datapoint at the location you wish the text to be located.
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Step 9. A second datapoint will define the side of the label from which the leader line will
be drawn from the delimiter line to the computed location.

Sta 204+00.00
Off 33.00 LT

Step 10. Repeat Steps 5-8 to label other points of the transition area.

Step 11.  Exit MicroStation.
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CHAPTER 18

Plan and Profile Sheets

18.1 Overview of Features

Feature / Function Drawing of plan or plan / profile sheets.
Tool Plans Preparation
i
Project Manager (Road) Plan and Profile Sheets
Menu Application GEOPAK Road > Plans Preparation > Plan and Profile Sheets

The main feature of the 2001 Plus application is a simplified user interface, compared to the Classic
application. In this way, users can quickly and easily generate a variety of plan, plan / profile and
tabular data sheets.

In order to maintain compatibility with the Classic application and ease the transition for those users
who want to utilize the 2001 Plus application, 2001 Plus supports importing .dat files utilized in the
Classic application, and converting them to the new Port-oriented format. Dat files were the
equivalent of the Sheet Library in the Classic application.

2001 Plus supports any combination of Ports on a sheet for maximum flexibility.

2001 Plus provides powerful handling of MicroStation reference files. This is accomplished by having
other MicroStation files serve as patterns for the reference file attachments. These are called motif
files.

2001 Plus has the option to automatically make a notch in the clipping shape at layout time to make
room on the sheet for a title block. This is done by putting the clipping shape pattern into the sheet
cell.

Extended Stationing is used as a means to allow sheets to be placed partially off of an alignment or
even completely off of the alignment.

2001 Plus has the ability to place sheets with a Right to Left Station progression, which is opposite of
the standard used in roadway design. This was added for users doing rail design.

A thorough capability is provided to perform sheet numbering. Alphanumeric prefixes and suffixes as
well as changing the start number of the sheets and rearranging the ordering are all supported in
2001 Plus.

2001 Plus supports Profile Stair Stepping. In situations with steep grades or narrow profile ports,
sometimes the profile goes off the top or bottom of the port before it gets to the end of it. To handle
this, users would put a break in the profile port and adjust the elevations to bring the coverage up or
down to where it needs to be. Within 2001 Plus, GEOPAK automatically locates these breaks and
plots the profile clipping shapes in accordance with that. This adjustment carries through, then, to the
sheet design file.
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Profile Gap Equalities -- If a Profile has been plotted with the Gap option turned on, the coverage of
the sheet is now adjusted so that subsequent sheets remain aligned with the grid.

Raster Manager -- Descartes is not supported by the application. Raster Files are now to be
referenced via the Raster Manager application available via Bentley Select.

Tabular Data Application -- Sheet Clip places Clipping Shapes suitable for Tabular Data. However,
the actual placement of the tabular values in the dgn file is now done via the Draw Tabular Annotation
(Sheet Clip Mode) tool. This approach allows the power and flexibility of the Draw Tabular Annotation
application to be used with sheets.

18.2 Invoking 2001 Plus Main Dialog Box

When the GEOPAK User Preferences is set to 2001 Plus and Plan and Profile Sheet tool is selected,
the GEOPAK Sheet Layout dialog box depicted below opens.

Sheet Tool: Wiew Settings

PLEN [7.0000 fi/in

The dialog box is comprised of the title bar which displays the current Sheet Library, the main menu
bar, short-cut icons, and the Sheet Name Selector and Plot Scale fields.

The first time the application is invoked, it opens up a default.psl sheet library located in the
\geopak\bin\ folder if the configuration variable isn’'t defined.

The Plot Scale will be displayed in the proper units depending on how it is set in the User
Preferences.

18.2.1 Sheet Library

| £ GEOPAK Sheet Layout: idefault_psl [x]
Sheet Tool: Miew Settingz
] [7.0000 /i

The parameters for each sheet are defined in a Sheet Library. In order to lay out or clip sheets, a
Sheet Library must be attached to the current session. The name of the currently attached Sheet
Library is shown in the title bar. Sheet Libraries have an extension of psl. An unlimited humber of
different sheets can be stored within one library. When the user begins the sheet process, they select
the desired sheet layout from the attached library, which loads the associated parameters.

If a different Sheet Library is needed, it can be attached via the menu items Sheet > Library > Attach.
It is also possible to review or make changes to the Sheet Library by selecting Sheet > Library > Edit.
Detailed information on the set-up of the Sheet Library can be found in the online help section entitled
"Sheet Library Set-up."
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18.2.2 Main Menu Bar Overview

| # GEOPAK Sheet Layout: default ps| [ ]
Sheet Toolz “iew Settings

e

Four options are supported in the main menu bar:

NN N N

Sheet
Tools
View
Settings

18.2.2.1 Sheet Menu Options

Five tools are supported in the Sheet pulldown and are detailed in the sub-sections below.

?

NN N N

Library
Composition
Layout

Clip

Exit

18.2.2.1.1 Library

The Library file contains the various parameters, cells, and dimensions for creating sheets. In this
menu option, a new Library can be created, an existing Library can be edited, or the user can define
(Attach) the desired Library. For a detailed discussion of setting up and editing a Library, refer to the
online documentation "Sheet Library Set-Up."

?EEDPAK Sheet Layout: Sheet Library: C:\win32app\geopakibinidefault_psl

Library Sheet Port

General Settings [«] Description: | Profile Sheet
Grid Alignmet ) . !
Sheet Annotation Baze Scale: ; 1.0000 Stacking Offzet: i 12.0000
Cell Library: | default.cel File...
Shest Number - ¥ i ‘““““‘““““‘““j
Sheet Cell aF'FHEIF
Port 1 (Profile] - Sheet Cell Placement
Drawing Area -

Place Sheet Cell Once in & Reference File V;

Sheet Cell Reference File:

I File... |
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18.2.2.1.2 Composition

This menu item opens the Sheet Composition dialog box, wherein drawing area, overlapping options
and other project specific variables are defined. One sample dialog box is depicted below.

IMG SHOWM

OVERLAF

_"5 CLIF YERTICAL

By BeqginStation/OverLap V;

r Clip
| Masimum Drawing Area; 14.00= 960

Haorizontal: i 0.00 Vertical: Wﬂm
Dirawing Shovarn; 3 14.00

Active Drawing frea; 14.00% 960

Owerlap: 3 0.0oo Fined Digtance 'i

18.2.2.1.3 Layout

The Layout dialog box is utilized to define the GEOPAK Job Number, alignments, and / or profiles for
the desired sheets.

GEOPAEK Sheet Layout: Layout Sheets E
Job: [0 ﬁl Multiple Sheets ¥ |

Port|  Twpe | Dependency | Alignment | Dffset | b otif File |
1 Flan Aligriment MaINLIME n.oo Current

Begin Station; 12DD+DD.EIEIFH Entend: ! Q.00 DP ]
End Station: I222+DB.84 R Extend: 1 016 DP ] iLapout 2 Sheets!

Fields are also supported for stationing, if only part of the chain is being utilized for sheet layout.
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18.2.2.1.4 Clip

Once the sheets have been laid out and any modifications complete, the sheets are ready to be
clipped and drawn for the final production sheets. The Clip dialog box is utilized to complete these
tasks, as detailed below.

[ £ GEOPAK Sheet Layout: Clip Sheets I

r Output File
Directary: | El
Sheet Name Prefis: Imt— sheet] dgn

Rotate Reference "I Sheets per File: [-1_
Sheet Rangs Begin: [1 [x] Era [2 =]

- Labelz and Annotations
Tithe: |
Project Murber: |

b atch Line: i PO 2,

[T Ausiiary Sheet Annotations | Plot Paramete

iProcess Sheetsi

18.2.2.1.5 Exit

Exits the Plan and Profile Sheets application, but does not close the MicroStation file.

18.2.2.2 Tools Options

Four tools are supported in the Tools pulldown and are detailed in the sub-sections below.

?  Modify

? Sheet Number Manager

? Draw Tabular Annotation (Sheet Clip Mode)
? ldentify Sheet

18.2.2.2.1 Modify

After the sheets are laid out, the user may want to adjust individual sheets to conform to the project
limits, etc. This can be accomplished utilizing the tools in the Modify dialog box, which is illustrated
below.
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™ 5lide Preceding Sheets [ 5lide Follawing 5heets

Left Station 'I |200+00.00FR 1 Ewtend: | 0.0000 | Dynamic |
Sheet Chord Offget: I 00000 | Dynanic |
Additional B otation about Left Station; I 0.0000 | Dynanic |

The two icons in the upper left corner are utilized to Slide sheets (along the alignment, rotating,
offsetting) and Modify Drawing Area. The Slide options are illustrated above, while the graphic below
depicts the Modifying Drawing area.

[ 2 GEOPAK Sheet Layout: Job: 101 Chain: MAINLINE |
Shape:!Sheet'I,F'nrt'I :I Identify I

™ 5lide Preceding Sheets ["] Slide Following Sheets

r Lateral Dimensions

Hold To: | Left Station "I
Drrawing Shown: i14DD.DDDD Harizontal: i'IDD.DDDD

Wertical | 0.0000

The user can select the sheet to be modified from the pick list or by graphic identification. Sheets can
also follow the movement of the selected sheet, i.e., moving one sheet to left moves all proceeding or
following sheets to the left by the same amount.

18.2.2.2.2 Sheet Number Manager

After the sheets are laid out, the Sheet Number Manager can be invoked as depicted below,
populated with the current sheets.

EEEDPAK Sheet Layout: Sheet Humber Manager H

Seauence! Sheet AIiEnment BeEin S tation | Eutend | End Station | Estend | |
1 1 MAINLINE 200+00.00 R 1 0.0000 214405.00 R 1 o.o000
2 2 MAINLINE 214+05.00 R 1 0.0000 222+06.84 R 1 598.1629
4|
3
2
15
pa
1%
™ Highlight Clipping Shape [ window Center Clipping Shape

The actual sheet number can be modified, prefix and suffix added, and other labeling options by
utilizing the Edit Sheet Number (fourth icon down in the grouping to the right of the list box).
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¥ dd Prefis: [TP-

Compute Sheet Humber By;

Fixed Alphanumeric hd 1 E

¥ Append Alpha Suffis: Z A4 BB "i
Begining Letter(z]: i.&.t’-‘-. Uppercase Vi

Cahicel i

Another option is changing the order the sheets are drawn.

18.2.2.2.3 Draw Tabular Annotation (Sheet Clip Mode)

When the Draw Tabular Annotation tool is selected, the Draw Tabular Annotation dialog box is
opened, as depicted below.

File

Idertity Shape (Tabular] | - Station Range ———————————— i
Job: I Star: i _-..j Scale:
Chair: |7 End | sl Shaee || o

3 Deszign Elements ;

Frame Annotation: | 1 Vi Yertical Shift; iD.EIEIEIEIEIEI

Hame Definition
Delta Elevations Delta 2 of "ExistingS" / "DezignP" 43
<] Design Surface £ of "DezignP" 0
(€] Esisting Surface Z of "Existings"'
[ Chainage Station
(< [Hz Details 1
Frequency
Ewen Stationg along Active Chain Ewery 10000000
Tangent Paintz along Active Chain
Tangent Pointz along Profile "'DesignP"

The user can define the tabular data to be included within the plan /profile sheets.

18.2.2.2.4 Identify Sheet

Select Identify Sheet, then select and accept a previously placed clipping shape. GEOPAK
determines the settings utilized to place the original sheet and automatically populates the dialog box
with the Sheet Name and Scale. In addition, the Sheet Name, Scale, Sheet Number and Port are
displayed in the MicroStation prompt field at the bottom of the screen. If the parameters for the
selected sheet are not found within the current library, a warning message is displayed indicating the
sheet is not found, the name of the current library, and the name of the library used to place the
original sheet.
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Thiz Sheet wag not found in the Active

@ Library

"mhdatahgeotydothroad] etandardz\GEQORFA
KAWYDOTENG. pal”,

18.2.2.3 View Menu Options
Three tools are supported in the View pulldown and are detailed in the table below.

Filter by Sheet The clipping shapes of the currently selected sheet name are displayed. A

Name MicroStation update view will need to be issued if “Automatic Update” is not
toggled on.

Filter by Scale The clipping shapes of the currently selected Scale are displayed. A
MicroStation update view will need to be issued if “Automatic Update” is not
toggled on.

NOTE: “Filter By Sheet Name” and “Filter By Scale” can be used together.

Automatic If this is toggled on when “Filter By Sheet Name” or “Filter By Scale” is
Update selected the view is automatically updated.

18.2.2.4 Settings Menu Options

One tool is supported in the Sheet pulldown and is detailed in the table below.

Sheet Layout When the Sheet Layout Settings tool is selected, the dialog box depicted
Settings below opens. Three settings are supported within the dialog box including

Left to Right or Right to Left layout, Stair Stepping for profiles, and sheet
view attributes.

r
| Sheet Layout Settings I

Sheet Lapout Progreszion: | Left ta Right [Standard] VI

Prafile Stair Stepping: | Off 'i

Sheet View Aftributes: | Use Curent Design File "i ¥ Save Full Path

Cancel I

e Sheet Layout Progression:
Left To Right (Standard)
Right To Left (Rail)

e Profile Stair Stepping:
Off
On

e Sheet View Attributes:
Use Current Design File
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Customize With Motif File

18.2.3 Dialog Box Icons

Six short-cut icons are supported for ease of use. These icons correspond to tools located within the
menu bar pulldowns and are detailed in the table below.

Sheet Composition (Sheet > Composition).

Layout Sheets (Sheet > Layout).

Clip Sheets (Sheet > Clip).

Modify Sheets (Tools > Modify).

Sheet Number Manager (Tools > Sheet Number Manager).

id ID button (Tools > Identify Sheet).

18.2.4 Sheet Name Selector and Plot Scale

n i 1.0000 fdin

id

S0

Two parameters are global to the entire application and are shown on the main dialog box:

? The Sheet Name Selector enables the user to select which sheet is to be placed in the next
Layout operation. The drop down list displays all sheets in the currently attached Sheet
Library.

? The Plot Scale text item determines the scale at which sheets will be placed in the
layout.dgn.

18.3 Primary Work Flow

The approach taken by this application is to represent the reference-clipping boundary of each Port
on each Sheet. The clipping boundary is represented by MicroStation Shapes, referred to as Clipping
Shapes.

For each project, there is one design file which contains all of the Clipping Shapes for a project, for
example, layout.dgn. All design elements exist in files referenced to layout.dgn. It is recommended
that layout.dgn have only Clipping Shapes in it.

The Primary Work Flow consists of two operations:
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? Layout of sheets — places clipping shapes into layout.dgn file.

? Clipping sheets - reads the Clipping Shapes from the Layout dgn and creates new design
files which include all required reference files which are clipped at the correct boundaries
along with the Sheet Cell and other annotations.

There are two options for Clipping Sheets: Rotate View and Rotate Reference.

When Sheets are clipped using the Rotate View option, the sheet cell and the view are moved and
rotated such that they are coordinately correct with the clipping shape of Port One. This arrangement
allows only one sheet per design file.

When Sheets are clipped using the Rotate Reference option, the sheet cell and view are not rotated.
The reference files are rotated and moved to be in the correct location with respect to the sheet cell.
The arrangement allows multiple sheets to be placed in one design file.

18.4 Ports

Each Sheet consists of one or more Ports. A Port can be considered a window into the design. For
each sheet that is placed into a layout.dgn, each Port on that sheet is placed as a Clipping Shape.

18.4.1 Port Types

There are three types of Ports: Plan, Profile, and Tabular Data. It should be noted the 2001 plus
version of Plan and Profile Sheet Composition does not place tabular data values. The application
places Clipping Shapes designed to include Tabular Data. The actual placement of the Tabular Data
values is accomplished by the Draw Tabular Annotation (Sheet Clip Mode) tool in coordination with
the Plan and Profile Sheet Composition application.

18.4.2 Port Information

Before laying out sheets, each Port must have its Port Information filled out. The Port Information
Dialog boxes are opened by double-clicking the corresponding row in the Layout Dialog box.

Plan Ports only need the controlling chain, an offset value, and the name of the maoitif file for the given
Port. If the “Use Current Design File” option is selected, Current will be displayed in the dialog box
instead of a Motif File name.

Motif files are used to determine reference file attachment.

Profile Ports require the name of the controlling profile in addition to all the information found in a
profile cell.

Tabular Data Ports require the same kind of information that Profile Ports do, but also may optionally
have the ability to stagger the placement of the ports. This staggering allows the Clipping Shapes to
be longer without conflicting so that they may accommodate margin labels.

18.5 Sheet View Attributes

Two options are supported for Sheet View Attributes:
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Use Current Design File — All reference file attachments, active levels, etc., are based on the current
design file. An optional toggle is supported to Save the Full Path of reference files. This toggle is
only for the design file that contains the clipping shapes.

Customize with Motif Files - A blank file is utilized as a pattern file for the reference file
attachments. Also levels can be turned on or off as desired. We call these files motif files.

18.5.1 Use Current Design File

The user can control reference file attachment without the use of Motif Files by selecting the Use
Current option for Sheet View Attributes. When this option is used, the Current dgn file (in which
clipping shapes have been layed out) is used like a Motif file in that it's reference file attachment
information carries over to each Port during Clipping.

Also the design file containing the clipping shapes will be attached as a reference file for each port to
accommodate users that wish to place there clipping shapes in the proposed design file.

The advantage of Use Current Design File is that the user does not need to concern themselves with
setting up motif files. What they see in the layout design file is what they will get in clipped sheet files.
However, when Use Current Design File is that selected option, it is not possible to have different
reference file settings for different Ports on the same sheet. All Ports must have the same
attachment information and can't be customized.

The Save Full Path toggle is used when the sheets will be placed in a different directory than the
reference files.

NOTE: If the sheets are to be placed in a different directory, then the reference files must be
attached to the current design file with “Save Full Path” toggled on.

{@Reference Files: DesignFiles()  MEH|

Tool: Setting: Sort Display

Slot  File Mame Description Logical Mame Display Snap Locate
1 . Moadihdl X,

Full Path: c:hdatasgeosvdothioadlsd17682des.dgn ¥ Display
Scale (M:R): 1.000:7.000 V¥ Shap
Scale Custom Linestyles: On W Locate

GEOPAK 2001MR Plan and Profile Sheets 18-11



GEOPAK®

File Mame:  d17682des.dgn

Full Path:  c:\datshgeahwdatiroad]hd1 7E82des. dgn
< !v Save Full F'atE>

Logical Marme:
Drescription:

Attachment Mode: | Coincident ™ I

r Saved Views
MHame Description

Redbud

ﬂestDepth:rD_.

W Scale Line Styles

Cancel |

18.5.2 Customize With Motif Files

It is sometimes necessary to have two or more Ports on a sheet which have differing reference file
attachment settings. This could happen with two Plan Ports which cover the same area but show
different aspects of the project. For example, the top Port would show the proposed design and the
bottom Port would show traffic control. This could be considered as the two Ports on the same sheet
having different themes or different motifs.

The question arises as to how the various reference file settings are to be controlled for each Port.
This is done by using another design file to serve as a pattern for the reference file attachment
information. For every Port, there would be a motif file specified by its file name. The Ports on each
sheet may have the same or different Motif Files.

During a Clip operation, the reference file attachment information is read from the motif file for each
Port. When a Port is placed into the final sheet file, all reference files which are attached to the
corresponding Motif File are attached to the final sheet design file. All reference level view on/off
settings of the motif file are also applied to the reference file attachment in the final sheet design file.
Note the clipping shapes are still used to define the Clip Boundary of each reference file associated
with that Port.

In the example described above of a sheet with Design and Traffic Control, the top Port could have a
Motif File named design_motif.dgn. The bottom Port could have a Motif File named Traffic_motif.dgn.
At any time before sheets are clipped, the Motif Files (which would normally be blank) must be
opened, desired levels should be active, and the reference files attached. The reference file names
and their paths used for the motif file must match exactly to the reference files and associated paths
in the original file. Therefore, the user will normally set up the motif files on a project by project basis,
unless an organization has a standardized set of file haming conventions and level structure utilized
on every project, where a single set can be developed for the entire organization.

NOTE: If the sheets are to be placed in a different directory, then the reference files must be
attached to the motif file with “Save Full Path” toggled on.
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gﬂeference Files: Design Files (1]
Toolz: Settings Sort Display

Slat  File Mame Description Logical Mame Display Snap Locate

Full Path: c:databgeotvdotyroadlhdl 7E32des. dgn ¥ Display
Scale (M:R]: 1.000:; 1.000 W Snap
Scale Custom Linestylzs: On W Locate

| Attach Reference File -I

File Mame: d17682des.dan

Full Path:  c:\datasgeotwdothyoadltd1 7E82des.dgn
{ !v Sawve Full PatE>

Logical Mame:
Diescription:

Attachment Mode: | Coincident ™ I

r Saved Views
MHame Description

Fedbud

ﬂest Diepth: ; i]

¥ Scale Line Styles

Cancel |

18.6 Sheet Composition

When the Sheet Composition tool is accessed, the dialog box depicted below opens.
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CLIF

IS By BeginStationDverLap

By Station Range: Inside Out
By Station R ange: Outside In
By Station Range: Radial

WERT ICAL

.00

Horizomtat | 70.00

Drrawing Shown: i 1400.00

Active Drawing Area:

Yertical | 0.00

1400.00 = 960.00

Overlap: i 0.00

Fixed Distance "i

The graphic illustrates the various values required in the dialog box. Directly below, four options are
supported, as illustrated in the exploded view above:

? By Begin Station/Overlap
? By Station Range: Inside Out
? By Station Range: Outside In
? By Station Range: Radial

18.6.1 By Begin Station/Overlap Option

When the By Begin Station/Overlap option is selected, the Clip group box containing the Drawing

parameters, Overlap options and associated fields as depicted in the graphic below:
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i GEOPAK Sheet Layout: Sheet Composition -i

Cilp Fetla!

ORAW NG JHOWN

Cilp Fardlod

By BeqginStation/Overlap Vi

~ Clip
M asimum Drawing Area;  400.00= 17675

Horizontal:i 10.00 \-"ertical:l 10.00
Drawing Shown: | 38000

Active Drawing frea; 380.00= 18675

Owerlap: i 20,00 Fined Digtance 'I

Before these options are reviewed, a discussion of the Active Drawing Area, located within the Clip
group box, is warranted. Several dimensions are found within the Clip group box. These include:

?

NN ) N

Maximum Drawing Area (display only)

Horizontal

Drawing Shown

Vertical

Active Drawing Area (display only, calculated by GEOPAK)

The graphic below illustrates each dimension for the subject sheet. In addition, a portion of the
adjoining sheet to the left is shown in order to depict the overlap. Notice that the alignment is also
displayed from approximately station 289+00 to 292+00.

ELIP WERTICAL
—— ot (Y EEL AP
CLIP HORIZOWTAL —= r=—
1 i i [
DRARIME 2HOWH
—==  ==t—CLIP HORTZOMTAL
CLIP YERTICAL
|

}

First, GEOPAK utilizes the Maximum Drawing Area based on the Sheet Name and Scale selected in
the main Sheet Layout dialog box, in our example, 400.00 x 176.75. Then the Clip Vertical is
subtracted twice, once for the top and once for the bottom. In this case,
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176.75-10-10=156.75
which is shown in the Active Drawing Area. The same method is utilized for the Horizontal
computations. The horizontal clip is subtracted twice, once for the right side and once for the left
side. In this case,

400.00 - 10 - 10 = 380.00

which is shown in the Drawing Shown and the Active Drawing Area.

By BeqginStation/Overlap VI

Clip

M amimum Drawing drea; 400008 17675
Harizontal: 10.00 Wertical: 10.00

Dirawing 5 hown; I 330,00

Active Drawing Area: 38000« 158675

Once again referring to the graphic above, GEOPAK considers the Overlap shown on the left side
between the two adjoining sheets. The Overlap toggle has two options as depicted in the exploded
view below:

~ Clip

M amimum Drawing Area; 40000« 17675
Harizantal: 10.00 Wertical 10.00

Drrawing Shovar; | 380,00

Active Drawing Area: 380.00% 156.75

Fixed Distance
Owerlap: ! heE

? Percentage
? Fixed Distance

When the Percent option is selected, the designer keys in the desired overlap in percent format in the
Overlap field. Note the percent sign (%) is not required. The Percentage is calculated utilizing the
Drawing Shown value. In this example, the 5.26% overlap is 156.75 feet (5.26% of 176.75).

In our Percentage example, the overlap is 5.26%. Therefore, a 20.00 foot overlap in clip areas is
present between successive sheets.

If the Fixed Distance option is utilized, the Value field is in master units, i.e. feet or meters.
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When placing sheets on a curve, the chord of the curve where it intersects the inside border is utilized
to orient the sheet as depicted in the graphic below:

Poaralle! fines

Since the By Begin Station/Overlap Sheet Composition option uses a chord distance to compute
the length of the sheet, in the area of a curve more stationing will be covered. On a Plan/Profile
sheet, this means there will be unequal coverage between the Plan and Profile. With this in mind, it is
recommended that By Begin Station/Overlap Sheet Composition option be used for a Plan only
case.

18.6.2 By Station Range Inside Out Option

The By Station Range: Inside Out option orients sheets between a rounded station interval. This
interval is entered in the Station Range field. When utilizing this option, the Clip group box also has
a slightly different look as seen in the graphic depicted below.

CLIP YERTICAL

By Station Fanage: Inzide Out ™ 1

r Clip
| M amimum Drawing Area; 1587 50« 475,00

Horizontal:i 50.00 Vertical:i 30,00
Station Range: | 1487.50

Active Drawing frea;  warable 148750« 415,00

Now the Active Drawing Area is not constant, but displays Variable in the output field.
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The Horizontal keyin has a slightly different meaning which can be best illustrated with an example.
Let's use 500 feet for the Station Range, and 15 feet Horizontal. The dialog box is depicted below.

By Station B ange: Ingide Out Vi

r Clip
| b awirnurn Drawing Area: 1587 50= 475.00

Harizantal: 15.00 Vertical:i 2000
Station Fange: ; R00.00

Active Drawing Area:  variable 1557 50« 435.00

Utilizing the dialog box above, the following sheets are generated.

The first step when the sheets are drawn is to determine the stationing for each sheet. Our first sheet
will be oriented between stations 115+00 to 120+00. GEOPAK then expands the sheet clip area by
the Horizontal keyin distance. Looking at a detail of the beginning of the project, the clip area is
expanded fifteen feet before station 115+00 as seen in the graphic below. Note the inside border is
the dashed line, and station 115+00 and its associated tick mark are shown.

The curve is calculated slightly different. The second sheet in this series is on a curve. The station
range is 120+00 to 125+00. A chord is drawn for the curve between stations 120+00 and 125+00 as
seen in the graphic below.
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Notice that the inside sheet border is wider than the chord. The software will extend the chord the
amount of the Horizontal keyin (in our example, fifteen feet) to establish the vertical edge of the inside
border as seen in the detail below.

18.6.3 By Station Range Outside In Option

The By Station Range: Outside In option orients sheets between a rounded station interval. This
interval is entered in the Station Range field. When utilizing this option, the Clip group box also has
a slightly different look as seen in the graphic depicted below.

The Outside In option is slightly different as seen in the dialog box below.

By Station Range: Dutside In ‘"l

~ Clip

b awirmum Drawing Area; 1577.00 % 47500
Harizantal | 538.50 Wertical: 20.00

Station Fange: I a00.00

Active Drawing Area; B0000 x 43500

The Clip Area is no longer variable, but a constant based on the Sheet Size as well as the
Horizontal and Vertical fields. In our example, the same 500 feet is keyed in. When generating the
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sheets, GEOPAK determines the center of the sheet, and the corresponding station. In our example

the midpoint of the stationing for the sheet from 120+00 to 125+00 is 122+50. This point will be
placed at the midpoint of the sheet as depicted in the drawing below:

-'—-—‘.ﬁ._..___ | i

L1 A R P

Since the clip area covers a constant station range, the length of the clipping shape will vary
depending on the curvature of the alignment.

18.6.4 By Station Radial Option

The By Station Range: Radial option orients sheets between a rounded station interval. This
interval is entered in the Station Range field. An example best describes how this feature works. In
the dialog box below, each sheet has a station range of 500 feet. Based on the station ranges in the

bottom of the dialog box, the first sheet would encompass station 120+00 to 125+00, while the
second sheet would include stations 125+00 to 130+00.

By Station Range: Radial '1

r Clip
| b awiniunn Drawing Area: 157700 475.00

Harizontal: [ 30.00 Wertical: |
Station Fange: i 1517.00

Active Drawing drea; 151700« 43500

To draw this second sheet, GEOPAK locates the midpoint station 122+50, which in our example is on
a curve. Utilizing the chord of curve as the vertical center, GEOPAK draws the top and bottom of the
clip regions 217.5 feet from the chord, making the clip region 435 feet high. This is computed from

the sheet size of 475 minus the vertical keyin of 20 for the top and 20 for the bottom, resulting in a
435 feet height.

In the next step, GEOPAK moves to station 125+00 and draws the clip border radial to the alignment
at the specified station until it intersects with the previously computed top and bottom clip regions.

The same process is repeated at the other end of the sheet, i.e., 130+00. Therefore, the inside clip
region is trapezoidal as depicted in the graphic below.
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Since the clip area covers a constant station range, the length of the clipping shape will vary
depending on the curvature of the alignment.

' Note: Any time sheets are deleted from the file using MicroStation commands, the file

b must be compressed before laying out the sheets again.
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LAB 18: Plan and Profile Sheets

18.1 Getting Started
Step 1. Execute C:\data\geo\VDOT\road1\LAB18.EXE.
Step 2. Open the Microstation file c:\data\geo\VDOT\road1\d17682work.dgn.

Access Project Manager.

18.2 Plan Sheet Layout Process

Step 1. Click the Plan & Profile Sheets button from the Road Project: 17682.prj workflow
dialog box.

Step 2. Create a run named Plan to set up the plan sheets. Initially, the dialog box will appear
similar to the one shown below.

| 2 GEOPAK Sheet Layout: VDDTENG_PSL 1
Sheet Tool: Wiew Settings
OF -] [7-0000 R

Step 3. Select Settings>Sheet Layout. Change “Sheet View Attributes” option to Customize
with Motif Files then click OK. The completed dialog box is shown below.

T
| Sheet Layout Settings

Sheet Layout Progreszion: | Left to Right [Standard) 'i

Profile Stair Stepping: |~ O 'i

Sheet Wiew Attibutes: | Customize with Motif Files '_1

Cancel I

Step 4. On the GEOPAK Sheet Layout dialog box, select PLAN from the sheet list then set the
scale to 25.0000 ft/in. The GEOPAK Sheet Layout dialog box should appear as below.

T |
Sheet Tools Yiew Seftings
| I25.0000fin
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Step 5. Press the Sheet Composition icon. Populate the Sheet Composition dialog box as
below.

I GEOFPAK 5Sheet Layout: Sheet Composition ﬂi

CLIF YERTICAL

By Station Range: Radial 'i

r Clip
b awirnurn Drawing Area: 80000« 521.25

Horizontal:l B0.00 Verlical:l A7E0
Station Fange: I 700,00

Active Drawing Area:  varable 7OD.00x 44B6.25

Note: The Vertical setting will trim off the top and bottom of the clipping shape so that
plan data will not be placed inside the title blocks on the sheet.

§=ul

Step 6. Dismiss the Sheet Composition dialog box by pressing the X in the upper right hand
corner.

Step 7. Press the Layout Sheets icon. Click OK on the information modal.
Step 8. Press the Open GEOPAK Job icon then select job number 101.
Step 9. Double click on Port 1. Set the Chain to Mainline by selecting it from the option list.

Step 10.  Press the Create Motif File icon.

EEI]PAK Sheet Layout: Plan Port Data
Chain: ]MMNLINE L:] Offzet: i 0o

b otif File: | EIQI

Create Mot Fils
Cancel I T
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Step 11.  Populate the Create Plan Motif File dialog box as below.
EEI]PAK Sheet Layout: Create Plan Motif File
SeedFile: | geohwdotyroad] \standards\GE OPAKAPlan-tatif.dgn qu
Target File: | Plan-Matif.dgn ﬁi

Canicel |

Note: The Seed File can be selected by pressing the Select Seed Motif File icon then
selecting Plan-Motif.dgn. The Target File name should be entered manually.

§ =il

Step 12.  Press OK on the Create Plan Motif File dialog box. A file named Plan-Motif.dgn should
be created in the working directory and the Plan Port Data dialog box should appear as
below.

EEI]PAK Sheet Layout: Plan Port Data
Chain: !MMNLINE l:] Offzet: | 0.oo

Matif File: [Plan-totit.dar Ei'l Dil
Canicel |

Step 13.  Press OK on the Plan Port Data dialog box. The Layout Sheets dialog box should now
appear as below.

e
gEEDPAK Sheet Layout: Layout Sheets 1
Job: [0 ﬁl Muliple Sheets ¥ |

Pot|  Twpe | Dependency | Alignment | Offset | totif File |
1 Flan Alignment FAIMLIME 0.00 Flan-tatif.dgn

Begin Station; |2DD+DD.EIEIH1 Entend: I Q.00 DFP I
End Station: l222+08.84 R Entend: I 016 DP i iLapout 4 Sheets!

Step 14. Inthe Layout Sheets dialog box, set the Extend value for the Begin Station to —200.00.
This will force the first sheet to end at Station 205+00.00. The dialog box should appear
as below. Click the Layout 4 Sheets button to draw the clipping shapes into the design
file.
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I-”_ Layout: a_l,luut 1
Job: [T07 g’:' Multiple Sheets ¥ |

Port | Tupe
1 Plan

Matif File |
Plan-tdotif. dgn

| Dependency | Alignment | Offset |

MaIMLINE 0.00

Alignment

Begin Station: | 200+00.00 R 1
End Station: i 222+06.84 R 1

Extend: [ -200.00 DP |
Evtend [ 016 oF |

iLapout 4 Sheets:

4 clipping shapes should be placed for the Plan port.

Step 15.

Step 16.

Dismiss the Layout Sheets dialog box by pressing the X in the upper right hand corner.

Exit the Plan and Profile Sheet dialog box and save your run. Review the results.

18.3 Profile Sheet Layout Process

Step 1.

Step 2.

Step 3.

Step 4.

Click the Plan & Profile Sheets button from the Road Project: 17682.prj workflow
dialog box.

Create a run named Profile to set up the profile sheets. The dialog box should appear as
shown below.

| 2 GEOPAK Sheet Layout: VDDTENG_PSL 1
Sheet Tool: Wiew Settings
| T=50000 an

Select Settings>Sheet Layout. Change “Profile Stair Stepping” option to On and
“Sheet View Attributes” option to Customize with Motif Files then click OK. The
completed dialog box is shown below.

T
| Sheet Layout Settings

Sheet Layout Progreszion: | Left to Right [Standard) 'i

Profile Stair Stepping: |~ On 'i

Sheet Wiew Attibutes: | Customize with Motif Files '_1

Cancel I

On the GEOPAK Sheet Layout dialog box, select PROFILE WITH SUPER from the
sheet list then set the scale to 25.0000 ft/in. The GEOPAK Sheet Layout dialog box
should appear as below.

- i 25.0000 ftdin

Lk —_—
PLANPROF
PROFILE "/ITH SUPER

PROFILE »ITHOUT SUPER
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Step 5. Press the Sheet Composition icon. Populate the Sheet Composition dialog box as
below.

EDPAK Sheet Layout: Sheet Composition

CLIF YERTICAL

By Station Range: Radial 'i

r Clip -
b awirnurn Drawing Area: 70000« 31250

Harizantal: I 0.0o Wertical I 0.oo
Station Fange: I 700,00

Active Drawing Area:  varable 7OD.00wx 31250

Step 6. Dismiss the Sheet Composition dialog box by pressing the X in the upper right hand
corner.

Step 7. Press the Layout Sheets icon.
Step 8. Press the Open GEOPAK Job icon then select job number 101.
Step 9. Double click on Port 1. Set the Profile to Mainline by selecting it from the option list.

Step 10.  Populate the remaining fields on the Profile (Port 1) dialog box by pressing the Identify
Cell button then graphically identifying the profile cell. The dialog box should appear as
below.
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# GEOPAK Sheet Layout: Profile [Port 1] [x]
r Profile Data
Profile: [ MAINLINE ]
Chain: [ MAINLINE ]

Station; |2EIEI+EIEI.DD F1
Elewation: | 150000
Horizontal 5cale; ! 25.00
Wertical Scale; | R.00
= |2?’2D?I35.41
By DP
" |338?E4.91
Equation Treatment Mo Gap 'I

- Profile Cell
Draw Cell oty | Identiy Cel || Identify Profie Port |

r Motif File

| =[0
Cancsl_|

Note: The X and Y coordinates may be different than what is shown in the dialog box.
They should match the insertion points of your profile cell.

§=ul

Step 11.  Press the Create Motif File icon.

| 2 GEOPAK Sheet Layout: Profile (Port 1) I

- Profile Data

Frofile: I MAIMLINE |;l

Chair: | MaIMLINE H
Statior: IW
EETT
[#m

Wertical Scale: 500

¥ | 2720705 41
By DP
Y. | 33876491
Equation Treatment Mo Gap vI

r Profile Cell
Draw Cellatiy | Identity Cel | Identity Profile Port |

Elervation:

Horizontal Scale

~ Motif File

[ ﬁ"r| D|
| Create Matit File
Cancel |
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Step 12.  Populate the Create Profile Motif File dialog box as below.

GEOPAK Sheet Layout: Create Profile Motif File

Seed File: [ ohwdaothroad] \standards\GE DPAK \Profile-totif. dgn ﬁl

Target File: | Profile-Motif. dgn ﬁ:l

Canicel |

§=ul

manually.

Note: The Seed File can be selected by pressing the Select Seed Motif File icon then
selecting Profile-Motif.dgn.

The Target File name should be entered

Step 13.  Press OK on the Create Profile Motif File dialog box. A file named Profile-Motif.dgn
should be created in the working directory and the Profile (Port 1) dialog box should

appear as below.

| £ GEOPAK Sheet Layout: Profile (Port 1) [x] I
r Profile Data
Profile: [ MAINLINE ]
Chain: [ MAINLINE ]

Elewation: I 150000
Horizontal 5cale; ; 25.00
Wertical Scale; | R.00
= I2?’2D?I35.41
By DP
" |338?E4.91

Equation Treatment Mo Gap 'i

Station; I2EIEI+EIEI.DD F1

- Profile Cell
Draw Cell oty | Identiy Cel || Identify Profie Port |

r Motif File

[Frafie-Mati.dan fi?l O |

Cancel |

Step 14.  Press OK on the Profile (Port 1) dialog box. The Layout Sheets dialog box should now

appear as below.

E——————E

gEEDPAK Sheet Layout: Layout Sheets

Jab: [107 ﬁ:l Multiple Sheets ¥ |

]|

Port |  Tepe | Dependency | Alignment | Offset | Maotif File |
1 Profile Alignment MaINLIME 0.oo Profile-tatif. dgn

2 T abuilar Part 1 n.oo

Begin Station: |2EIEI+EIEI.DD R 1 Entend: I Q.00 DF |
End Station; I222+DE.84 R 1 Entend: | om DF | Layout 4 Sheets!

18-28 - VDOT ROAD 1 Training

GEOPAK 2001MR



GEOPAK®

Step 15. Double click on Port 2. Set the Profile to Mainline by selecting it from the option list.

Step 16.  Populate the remaining fields on the Tabular (Port 2) dialog box by pressing the Identify
Cell button then graphically identifying the profile cell. The dialog should appear as

below.
#5 GEOPAK Sheet Layout: Tabular [Port 2) I

r Profile Data

Profile: I MAINLINE H

Chair: I MAINLINE H

Station: |2DD+DD.DD A1
Horizantal Scale: | 25.00
¥ | 2720705 41
By DP
o | 33876491
Equation Treatment | MNo Gap "I

- Profile Cell
Draw Cellat®y | Identity Cel || Identify Tabular Port

- Clipping Shape Yertical Offset
[T Diffget Altemating Shapes Digtance

r Motif File

Cancel |

Step 17.  Press the Create Motif File icon.

#5 GEOPAK Sheet Layout: Tabular [Port 2) [ x] i

r Profile Data

Profile: | MAINLINE |:|

Chair: | MAINLINE |_vJ

Station: I2DD+DD.DD R 1
Harizantal Scale: | 25.00
® I2?’2D?I35.41
By DP
e |338?E4.91
Equation Treatment Mo Gap 'I

r Profile Cell
Draw Cellaty | IdentityCel || Identify Tabular Port

- Chpping Shape Yertical Offzet
[T Offset Altemating Shapes Dz

r Motif File

=0
[Create Matit File
Cancel |
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Step 18.

Populate the Create Profile Motif File dialog box as below.

GEOPAK Sheet Layout: Create Tahbular Data Motif File

Seed File: [ vdotyoad! hstandards\GEOPAKAS uperDia-totif. dgn @l

Target File: |SuperDia-Motif.dgn ﬁ:l

Canicel |

=il

Note: The Seed File can be selected by pressing the Select Seed Motif File icon then
selecting SuperDia-Motif.dgn. The Target File name should be entered
manually.

Step 19.

Press OK on the Create Tabular Data Motif File dialog box. A file named SuperDia-
Motif.dgn should be created in the working directory and the Tabular (Port 2) dialog box
should appear as below.

#5 GEOPAK Sheet Layout: Tabular [Port 2) [ x]
r Profile Data

Prcfile: [ MATNLINE ]

Chair: [ MATNLINE [<]

Station: |2DD+DD.DD A1
Horizantal Scale: | 25.00
¥ | 2720705 41
By DP
o | 33876491
Equation Treatment | MNo Gap "I

- Profile Cell
Draw Cellat®y | Identity Cel || Identify Tabular Port

- Clipping Shape Yertical Offset
[T Diffget Altemating Shapes

r Motif File

|SuperDia-Mntif.dgn iﬁl Dl
Cancel |
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The X an Y Coordinates need to be reset in order for the clipping shapes to be placed on

Step 20.
the Superelevation Diagram. Press the By DP button then snap to the line immediately
left of the Superelevation Diagram lines. The dialog should appear as below.
#5 GEOPAK Sheet Layout: Tabular [Port 2) [ x]
~ Profile Data
Profile: [ MAINLINE [-]
Chair: [ MAINLINE [-]
Station: |2DD+DD.DD R1
Harizontal Scale: | 25.00
x [2720705.41
By DP
v [338802.41
Equation Treatment | MNo Gap "I
- Profile Cell
Draw Cellat®y | Identity Cel || Identify Tabular Port
- Clipping Shape Yertical Offset
[T Diffget Altemating Shapes
~ Motif File
| SuperDia-totif.dgn @l Dl
Cancel |
Step 21.  Press OK on the Tabular (Port 2) dialog box. The Layout Sheets dialog box should
now appear as below.
gEEDPAK Sheet Layout: Layout Sheets m
Jab: [T ﬁl Multiple Sheets ¥ |
Port |  Tupe | Dependency | Alignment | Offset | b otif File
1 Profile Alignment raINLIME 0.oo Profile-totif. dgn
2 Tabular Part 1 tAIMLIME 0.00 SuperDia-Matif.dagn
Begin Station: [200+00.00 F 1 Estend [ 0.00 | | DFP |
End Station; |222+DE.84F|1 Extend: | om DF |
Step 22. Inthe Layout Sheets dialog box, set the Extend value for the Begin Station to —200.00.

This will force the first sheet to end at Station 205+00.00. The dialog box should appear

as below. Click the Layout 4 Sheets button to draw the clipping shapes into the design

file.
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i- GEOPAFK Sheet Layout: Layout Sheets B
Job: [0 @l Multiple Sheets ¥ |

Port | Tepe | Dependency | dlignment | Offset | Muotif File |
1 Frofile Alignment MAIMLIME 0.oo Frofile-totif. dgn
2 Tabular Part 1 mAIMLIME 0.00 SuperDia-Matif.dgn

Begin Station: ! 200+00.00 R 1
End Station: | 222+06.84 R 1

Extend: [ -200.00 DF I
Evtend: [ 0.01 DF |

{apout 4 Sheets!

4 clipping shapes should be placed for the Profile and Tabular Data ports.
Step 23.  Dismiss the Layout Sheets dialog box by pressing the X in the upper right hand corner.

Step 24.  Exit the Plan and Profile Sheet dialog box and save your run. Review the results.

18.3 Motif File Setup

In the following steps we will set up the Motif Files created in the previous section so that the Plan
view file will be displayed in the Plan Port and the Profile view file will be displayed in the Profile
and Tabular Data Ports.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Open Plan-Motif.dgn.

Attach d17682des.dgn as a reference file. Do a Fit View and Save Settings if
necessary.

Open Profile-Motif.dgn.

Attach d17682prof.dgn as a reference file. Turn off levels 30 and 63 in the reference
file. Do a Fit View and Save Settings if necessary.

Open SuperDia-Motif.dgn.

Attach d17682prof.dgn as a reference file. Turn off level 63 in the reference file. Do a
Fit View and Save Settings if necessary.

Open d17682work.dgn.

!

Note: Any design file that needs to be clipped to the sheets should be attached to the
Motif Files (e.g. Survey, Utilities, Contours, etc.).

18.4

Move The Profile Clipping Shape

You should notice that the vertical curve data doesn't fall inside the second Profile Clipping Shape. In
the following steps we will move the Profile Clipping Shape utilizing the Modify tools in Plan and
Profile Sheet Composition.

All work should be done in c:\data\geo\VDOT\road1\d17682work.dgn.
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Step 1. Click the Plan & Profile Sheets button from the Road Project: 17682.prj workflow
dialog box. Access the Profile run.
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Step 2. Press the Modify Sheets icon. The dialog box below should appear.

gEEI]PAK Sheet Layout: Job: 101  FProfile: MAINLINE I
Shape: |Sheet A, Paort 1 :I Identify I

[ 5lide Preceding Sheets [ 5lide Following Sheets

Left Station 'I |200+00.00FR 1 Ewtend: [00.0000 | Dynamic |
[Tl Bottom Elevation: | 1995.000]| Dynamic

Step 3. Press the Identify button then graphically select the second Profile Clipping Shape. The
dialog box should now appear as below.

gEEI]PAK Sheet Layout: Job: 101  FProfile: MAINLINE I
Shape: |Sheet B, Part 1 :I Identify I

[ 5lide Preceding Sheets [ 5lide Following Sheets

Left Station 'I |205+00.00FR 1 Ewtend: | 0.0000 | Dynamic |
[[]  EBottomElevation: | 2010.000|| Dynamic

Step 4. Toggle on Bottom Elevation then enter 2000.00 for the elevation. The dialog box
should now appear as below.

gEEI]PAK Sheet Layout: Job: 101  FProfile: MAINLINE I
Shape: |Sheet B, Part 1 :I Identify I

[ 5lide Preceding Sheets [ 5lide Following Sheets

Left Station 'I |205+00.00FR 1 Ewtend: | 0.0000 | Dynamic |
¥ Bottom Elevatior: iEDDD.DD[ Dynarnic |

Step 5. Press Apply. Sheet 6, Port 1 should be moved down so that the bottom of the clipping
shape is at elevation 2000.00.

Step 6. Dismiss the Modify Sheets dialog box by pressing the X in the upper right hand corner.

Step 7. Exit the Plan and Profile Sheet dialog box and save your run.
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18.5 Renumber Sheets

Step 1.

Step 2.

Step 3.

Click the Plan & Profile Sheets button from the Road Project: 17682.prj workflow
dialog box. Access the Plan run.

Press the Sheet Number Manager icon.

Select Sequence Numbers 1 through 4 then press the Edit Sheet Number button.

H
Ll

MATHLIHNE
MAINLINE

[
AN

4 4  MATNLIHE 2 0.00 g

5 5 MAINLINE 20 E 205400. R
6 6  MAINLINE 205400.00 R 0.o000  212+00.00 R
7 7 MAINLINE 212+400.00 R 0.oooo0  215400.00 R
8 8 MAINLINE 219400.00 R 0.oo000  222+06.84 R

I Highlight Clipping Shape

[ window Center Clipping Shape

Step 4.

Populate the Edit Sheet Number dialog box as below then push OK.

{E dit Sheet Number ]
™| Add Prefis: |

Cormpute Sheet Mumber By:

Starting at Sheet Mumber V! 13

aes |
_Uppercase ¥

Cancel

[T &ppend &lpha Suffix:

—

The Sheet Number Manager dialog box should appear as below.

[P ]

MATHLINE I I

MAINLIHE
MATHLIHE
MAINLIHNE
MATHLIHE

oo =3 Oy O Eey

i}
200400.00
205+00.00
212+00.00
219+00.00

00.o00
0.o0000
0.o00o0
0.o0000

205400.

212+00.
219400.
222+06.

™| Highlight Clipping Shape

[ window Center Clipping Shape

ule >

o [
)
Lera
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Step 5. Select Sequence Numbers 5 through 8 then press the Edit Sheet Number button.

_ GEOPAFK Sheet Layout: Sheet Humber Manager i

s - Sheet | Alignment | Beai.nStalion |  Eutend | End Station | Estend | |

1 3 MAINLINE 200+00.00 R 1 -200.0000 205+00.00 R o.ooon

a 4  MAINLINE 205+400.00 R 1 0.0000 212400.00 R 0.ooon

] 5 MAINLIHE 212+00.00 R 1 0.0000 219+00.00 R o.ooan ﬂ

4 &  MATNLINE 1 0.0000 222+06. R 393 . 16249 3

5 MAINLINE 200+00.00 R 1 -200.000 +00.00 R 1 0.0000 =

B MAINLIHE o.00 R 1 0.0000 212400.00 R o.ooon 11
MATHLINE o.00 R 1 0.0000 0o.00 R 0.oooo ..f—.*?.l
MAINLINE 219400.00 R 1 0.0000 B4 R 393 .16 E dit Shaet NUM

™| Highlight Clipping Shape [T ‘windaw Center Clipping Shape

Step 6. Populate the Edit Sheet Number dialog box as below then push OK.

[Edit Sheet Number Il
™| Add Prefis: [

Compute Sheet Humber By;

Starting at Sheet Mumnber "! ;3

¥ Append Alpha Suffis: W | i
Eegining Letter(z): [a Lowercaze ¥

Canizel

The Sheet Number Manager dialog box should appear as below.

gEEI]PAK Sheet Layout: Sheet Number M anager []

Sequence | Sheet | Alignment | B egin Station | Ewtend | End Station | Esterd | |

1 3 MAINLINE 2Z200+400.00 F 1 -200.0000 205400.00 R 1 0.0000

2 4  MAINLINE 205+400.00 R 1 0.0000 212+00.00 R 1 0.0000

3 5  HMAINLINE Z212+400.00 R 1 0.0000 219+00.00 R 1 0.0000 i‘

4 6  MAINLINE 215%+00.00 F 1 0.0000 222+406.84 R 1 393 1629 &
HAINLINE 21 -200.0 2 1 :
MAINLINE 7 1 7 1 ES
MAINLINE 21 1 0.0000 i
MAINLINE +00.00 R 1 : 1 393.1 s

™| Highlight Clipping Shape [T window Center Clipping Shape
Step 7. Dismiss the Sheet Number Manager dialog box by pressing the X in the upper right

hand corner. Press Yes when prompted to Save Settings.
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18.6 Clip Plan Sheets

You should still be in the Plan run from the previous section.

Step 1.

Press the Clip Sheets icon. Populate the Clip Sheets dialog box as below.

Z5 GEOPAK Sheet Layout: Clip Sheets I

r Dutput File

Directary: | ﬁl

Sheet Name Prefis; ICH TEaZ d17E323.dgn
Rotate Reference vI Sheets per File: |1

Sheet Range Begin: |3 =] End [E =]

- Labels and Annotations

Sheet Title: [123

Project Mumber: | 0123-015-105, C-501
b atch Line: iStalion oDl 304 | Match Line

[T Ausiiary Sheet Annotations | Plot Paramete

iProcess 5

§=ul

Note: The Sheet Title field will be used to place the Route Number.

Step 2.
Step 3.
Step 4.

Step 5.

Click the Process Sheets button to create the plan sheets.
Dismiss the Clip Sheets dialog box by pressing the X in the upper right hand corner.
Exit the Plan and Profile Sheet dialog box and save your run.

Open any of the newly created Plan Sheet files to see the resulting sheets.
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18.7 Clip Profile Sheets

The following steps should be done in design file d17682work.dgn.

Step 1.

dialog box. Access the Profile run.

Step 2.

Click the Plan & Profile Sheets button from the Road Project: 17682.prj workflow

Press the Clip Sheets icon. Populate the Clip Sheets dialog box as below.

Z5 GEOPAK Sheet Layout: Clip Sheets I

- Dutput File

Directary: | Ej

Sheet Name Prefiv: [d176820 | d1768203a.dan
Rotate Reference 'i Sheets per File: i1_

=] End: [Ba

Sheet Flange Begin: [3a

=]

r Labels and Annotations

Sheet Title: [123

Froject Mumber: | 0123015105, C-601

[T Ausiliary Sheet Annotations

§ =il

Note: The Sheet Title field will be used to place the Route Number.

Step 3.
Step 4.
Step 5.
Step 6.

Step 7.

Exit MicroStation.

Click the Process Sheets button to create the profile sheets.
Dismiss the Clip Sheets dialog box by pressing the X in the upper right hand corner.
Exit the Plan and Profile Sheet dialog box and save your run.

Open any of the newly created Profile Sheet files to see the resulting sheets.
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CHAPTER 19

D&C Manager - Quantities

19.1 Introduction

Objectives Understand the operational modes of the D&C Manager including
calculating automated quantities.

Project Manager Plan View Design

Tools

Menu Bar Application GEOPAK Road > Design and Computation Manager

The Design and Computation Manager (D&C Manager) is a tool that enables the user to standardize
graphics elements for drafting and pay item quantities. To review how to access the Design and
Computation manager, see session 7.

One of the major goals of any design project is the cost-effective development of plans production
sheets. This includes construction plans, profile sheets, estimated quantities, and various other
sheets needed to actually construct the design. Although generic MicroStation commands can be
utilized to produce the required sheets, several GEOPAK tools can be used in conjunction with the
Design and Computation Manager and these MicroStation commands to help automate the process.

Other GEOPAK tools are within the Design and Computation Manager and various plan view
functions:

e Controlling Various MicroStation Copy Functions utilizing the Place Influence option and the
Design mode

e Controlling the MicroStation Display Filters (Display mode)

e Changing the MicroStation symbology via GEOPAK Items (Set mode)

¢ Identification of plan view areas to incorporate into the automated quantities (Shape mode)
e Plan view quantities (Compute mode)

e Pavement Markings

e Pavement Symbols

19.2 Operational Modes

Several operational modes are supported within the Design and Computation Manager. The Design
mode was discussed in session 7. In this session, the following modes are reviewed: display, set,
shape, compute and pavement markings.

19.2.1 Display

Display mode is used to enhance on screen visualization by enabling the user to manipulate the
display of GEOPAK intelligent elements.
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The feature(s) to be visualized are added to the Collection box — the bottom window of the D&C
Manager dialog box when set to Display or Compute modes. Individual items or entire categories
can be placed in the collection by utilizing the Add to Collection icon as shown below.

File Edit Settings: Favorites Help

| PRI LT AR Ty |
& FIELD - Field Throughout et olesen) B
1 Walks
2= Curbing —
014414 Curh [CG-2) -

@ 012020 Standard Curb CG-2

012022 R adial Curb CG-2

12030 Standard Curb CG-3

12032 Radial Curb CG-3

12111 Standard Med. Curb MC-1

12113 Radial Med. Curb MC-1

12310 dzphalt Concrete Curb Type C
12311 Azphalt Concrete Curb MC-3

12321 dzphalt Concrete Curb MC-30
12322 Azphalt Concrete Curb Type MC-3B
012323 dzphalt Concrete Curb Type MC-3C - =
i 1| Rz x|

Three display options are supported for the display of the items in the Collection box.

e Highlight - changes those items stored in the collection area to the MicroStation highlight
color.

o Not - simply turns off the display of the collection items leaving everything else on.

e  Only - will turn off everything but the collection items.

Before utilizing the display filters, visualization is enhanced if all the elements on the screen are gray,
or another singular color, rather than the vast conglomeration of color seen on the screen for a typical

project. Therefore, to set the color, select Settings > Display from the menu bar. The Display
Preferences dialog box appears.

gDisplay Preferences E

™ Highlight in Computation

ak. | Caticel

19.2.2 Set

The Set mode allows the user to assign attributes from the ddb database to existing graphical
elements in the file. Three methods are available for specifying the graphic elements to be changed:
individual element selection, Complex Chain or MicroStation Selection Set.

When changing individual elements, highlight the desired item in the D&C Manager dialog box. Click
Set, then datapoint the element to modify, then datapoint off the element to accept.

Complex Chain automatically creates a chain from graphic elements and applies the attributes of the
highlighted item in the content box.
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To modify the symbology of many elements to a single item, create a MicroStation Selection Set of
the elements. Next, click Set to transfer the attributes of the item selected in the D&C Manager to the
items identified in the MicroStation design file.

gDesign and Computation Manager !Elm

Fil= Edit Settings Fawortesz

Help

o Bl E

g id |

& FIELD - Figld Throughaout
23 walks
2= Curbing
014414 Curb [CG-2)
tandard Curb CG-2

012022 R adial Curb CG-2

112030 Standard Curb CG-3

012032 R adial Curb CG-3

112111 Standard Med. Curb MC-1

112113 Radial Med. Curb MC-1

012310 Asphalt Concrete Curb Type C
012311 Asphalt Concrete Curb bC-3
112321 dzphalt Concrete Curb MC-30
012322 dsphalt Concrete Curb Type MC-3B
112323 dzphalt Concrete Curb Type MC-3C

(& 012020 Sartons Cr— 1
Set | i

se Complex Chairy

19.2.3 Compute

An important, yet time-consuming part of any project is the computation of quantities. Through the
Compute mode of the Design and Computation Manager, GEOPAK offers tools that make the
completion of this task much quicker and easier. In addition, since the software utilizes the plan view
construction drawings to compile quantities, discrepancies between the drawings and the tabulated
quantities are non-existent. Chosen items within either the View or a Fence are calculated

Fil= Edit Settings Fawortesz

gDesign and Computation Manager !Elm

Help

2 fERH

g~ id |@

& FIELD - Figld Throughaout
0 Walks
2= Curbing

014414 Curb [CG-2)

Standard Curb CG-2
012022 R adial Curb CG-2
112030 Standard Curb CG-3
012032 R adial Curb CG-3
M2111 Standard Med. Curb MCA1
012113 Radial Med. Curb MC-1
112310 dzphalt Concrete Curb Type C
012311 Asphalt Concrete Curb bC-3
112321 dzphalt Concrete Curb MC-30
012322 dsphalt Concrete Curb Type MC-3B
112323 dzphalt Concrete Curb Type MC-3C

1]
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Z3 012020 Standard Curb CG-2 [x]

Output: iltem Repart :I Presvies "” [

Descriptior: |

Compute | ™| Highlight i Camputation

Once the MicroStation plan view design file is accessed, the first step is to invoke the Design and
Computation Manager and click the shortcut button at the top of the dialog box to Compute.

The dialog box changes dynamically to reflect the compute operation.

The Design and Computation Manager dialog box is resizable. Within the dialog box, the sash (long,
thin bar between list boxes) enables the user to adjust the partition between the list and collection
boxes while the overall dialog box size remains constant. Simply place the cursor over the sash and
dynamically move.

In addition to dynamically adjusting the main dialog box to reflect the compute operation, the auxiliary
dialog box is invoked as depicted below. Note if the auxiliary dialog box was already invoked from
another operation, it dynamically changes to reflect the Compute operation.

The next step is the selection of the correct item from the hierarchy. GEOPAK computes quantities
only for those hierarchical items that are configured for the computation of quantities.

Two selection methods can be employed. The first method is to select an entire category. GEOPAK
computes quantities for every item found in the selected category as well as any child categories.
This is accomplished by double clicking through the groups until the desired category is contained in
the Content list box. Single click onto the desired category and click the Add to Collection button at
the top of the dialog box.

The second method involves the selection of individual features. This is accomplished by double
clicking through the categories until the desired item appears in the hierarchy list box. When seen in
the hierarchy list box, a single click onto the desired item and subsequent click of the Add to
Collection button places the item in the Collection box.

Several output formats are available as described in the table below.

Item Report Quantities Summary listing pay items, descriptions, units and total quantities for
located elements. File is in ASCII format.

Comp Book A more detailed report that lists not only quantity summaries, but also geometric
properties such as plan view coordinates and station/offsets for located elements.
File is in ASCII format.

Item Tables Contains the same information as the Item Report, but formatted in tabular form.
SDF Item Quantities Summary listing pay items, descriptions, units and total quantities for
Report located elements. Format is in SDF or CSV format.

SDF Comp A more detailed report that lists not only quantity summaries, but also geometric
Book properties such as plan view coordinates and station/offsets for located elements.

Format is in SDF or CSV format.

DBMS 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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An option button located on the left side of the Compute auxiliary dialog box dictates the Output.
Options that apply to various Output types are detailed in the table below

View / Fence

File / Preview

Description
Display
Highlight in
Computation

Compute

Job Number
Chain
Select

Range

Phase

Run

19.2.4 Shape

If the View toggle is selected, only selected items that can be seen in
MicroStation view one will be computed. If the view includes area outside of
the Range, the Range will override. If the Fence toggle is selected, a fence
must be placed, and all specified graphical features which are inside both
the fence and the Range will be tabulated. The Fence mode is sensitive to
the MicroStation Inside, Overlap and Clip modes.

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 file can be created or appended to an existing file. If
desired, a full path may be specified, otherwise, the report will be found in
the current directory.

If the option is set to Preview, the file is not created and the output is
displayed in a GEOPAK window.

Any description keyed within this field will be printed at the top of the report.
There is a maximum of 48 characters supported for this field.

These short cut icons are functionally identical to the Display mode in the
main dialog box and are discussed in the next section.\

When activated, all MicroStation elements utilized in computations are
highlighted.

Commences the computation process.

GEOPAK Coordinate geometry database (GPK) file wherein the specified
chain is stored.

Requires a minimum of one chain which must be stored in the specified job
number.

When selected, the Chain Selector dialog box appears, wherein the user
can select the desired chain.

Left and right offset limits (in master units) from the chain where the
quantities will be computed. Any specified item located outside of the limits
is not included in the report

Quantities can be separated into various phases, as a means to group
various pay items. Default phases include: Design, Preliminary, and Final.
Note the user can add new phases, but must be aware of naming limitations
of downstream applications (i.e., Transport links in Quantities Manager.)

The user may also runs as a method of grouping various quantities and / or
pay items.

The placement of shapes for area quantities is simple and fast when utilizing the shape mode. In
order to place a shape, GEOPAK must identify a closed area. This area can be defined by
intersecting elements, which do not have to be clipped or shortened to define the closed area. There
are three options for placing shapes depending on the complexity of the plan view and the type of
area where quantities are desired:

GEOPAK 2001MR
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o Automatic - best utilized when the elements forming the shape do not conflict with other
elements in the view.

e Semi-auto - utilized when the plan view has more conflicting elements or where the selection
of an area produces very small shapes. In this method, the user is prompted when each
element is selected to determine the path of the software in producing shapes.

o Exclusive - This option utilizes the automatic option, but in addition, prompts the user for the
identification of an area inside the original shape that is excluded from the area quantity. The
Exclude mode is useful for curb and gutter around a traffic island.

Any of the three options may be chosen during the course of shape placement. To change from one
option to another, simply adjust the option button on the right side of dialog box.

. Design and Computation Manager EIE I

File Edit Seftings Favorites Help
g~ id| @2 ¢ =[] [

3 Sign Island

3 Fence

23 Seeding

= Pavement

900343 Bridge

300310 Standard Bos Cubsert
900344 Edge Of Pavement -
300345 Private Entrance
900346 Paved Shoulder
024400 Obscuning Roadway 1
@ 024410 Demolition of Favement

D

024420 Demalition of Pavement [Rigid)
024430 Demolition of Pavement [Flexible]
£3 Retaining ‘walls
23 Underdraing

1]

& 124410 Domation of Pavemert ———— Bl
. 8 VI — Q'I 2" Semi-auta v|
Tolerance ID.1EIEIEIEI Resume vI Draw |

19.2.5 Pavement

File  Edit

Settings  Favorites

ng

g id

=3 Paint

23 Thermoplastic

3 Solid Traffic Stripe (LF)

23 Solid Traffic: Stripe [NM)

7001 Skip Traffic Stripe [GM)

F10-6 Directional Arrows, Painted
710-7 Pavement Messages, Painted
710-72 Skip Traffic Stripe [LF] =
g2 710-79 Alternating Skip Traffic Stripe (Gh]
3 Solid Str. Thermoplastic [LF)

23 Solid Str, Themnoplastic (M) =1

The Pavement mode allows the user to place pavement marking including striping, and symbols.

The various tools are detailed in the table below.
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Striping

Separation

Chevron Diverge

Chevron Merge

Symbols

i

—
AR
e

=

BB

19.2.5.1 Single Striping

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

The pay item reflects the currently selected pay item in the D&C
Manager dialog box; however, it may be changed 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.

Places single or double, solid or skip pavement stripes.

Places traffic separation pavement marking.

Places pavement chevrons in areas of diverging traffic.

Places pavement chevrons in areas of merging traffic.

Places pavement marking symbols with a specified pattern.

Single Stripe A I

Single | [RMED MARKING TAFE |

Skip | Start on Stripe |

Stripe Len |1EI.DD Skip Len |1D.EIEI
Tolerance IEI.DD1 oo

~ Begin

ks 0.0000
_oF |
Y 0.0000

op | * 0.0000

Y 0.0000
Complex Chain I |D Element |
Offset | 12.00 &pply |

After clicking Apply, the user must enter a data point on either side of the reference element to begin
striping. Striping is placed at the indicated offset value; the data point controls whether striping is

offset left or right. Striping is placed as a graphic group.

GEOPAK 2001MR
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19.2.5.2 Double Striping

The process for Double Striping is the same as Single, except
for having two pay item placement options, Inside and Outside
and a user definable Distance Between Stripes. 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.

19.2.5.3 Separation

This option draws pavement markings between two sets of
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
beginning and ending 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. ID Intersection
identifies the elements where the striping will terminate. ID
Location is the set of elements from which the striping begins.

Inzide | | |

Distance Between Stipes | 5.00
Outside || |

Skip/Skip | Start on Stipe |

Stipe Len [10.00 | SkipLen [10.00

Taolerance I 0.001o0

| [620-50.13 TvPE 1 PREF |

Distance Between Stripes I 10.00
Slazh Stripe Angle |45.EIEI Fired I

Tolerance IEI.DD1 oo
r Begin
kS 0.0000
o)
Ay 0.0000
r Reference
Dp | ® | 0.0000
Ay | 0.0000
~ End
DE | ® | 0.0000
Ay | 0.0000

ID Imterzection | Complex Chain I
1D Lacation | Apply |

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

pavement markings to be displayed.

19-8 VDOT Road I Training

GEOPAK 2001MR



GEOPAK”

19.2.5.4 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
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.

19.2.5.5 Chevrons Merge

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

The Gore and Break DP should be located near the wide end
of the chevron. It simultaneously sets the beginning of the
pavement markings and the point at which the chevron will
break.

The remainder of the process is as described above.

Digtance Between Chevions I 10.00

Tolerance IEI.DD1 oo
r Gore
op | * | 0.0000
Y | 0.0000

~ Breaking Line

op | b | 0.0000
¥

0.0000

0.0000

o
Y I 0.0000

1D Side 1 | Complex Chain I
1D Side 2 | Apply |

g Chevion Merge [ x|

| [620-50.13 TvPE 1 PREF |

Distance Between Chevrons | 10.00

Taolerance ID.DD'I aa
r Gore & Break
kS 0.0000
o)
Ay 0.0000

0.0000

o]
e I 0.0000

ID Side1 | Complex Chain I
ID Side 2 | |

GEOPAK 2001MR
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19.2.5.6 Symbols

The Cell Group Info defines the cells to be iy B
placed- r Cell Group Info

[ Downstream Cell [ Upstream Cell
Layout enables the user to repeat the cells, and RPM4

to set the locations of where the cells are placed.
The cells can be placed offset to element(s) in a
MicroStation Selection Set, Complex chain or any

COGO Chain.
The Limits can be defined via XY coordinate - Layout
pairs projected to the elements in the Selection "] Repeat Cell Group &t | Masimurn ¥ | Distance: [ 0.00

Set or Complex Chain. If a COGO chain is Offset [ 0.00 Jab: [A07 Selecll [MEINLNE  [=]
utilized, beginning and ending stations fields are

Utilized. N Cogo Chain ™| 1D Element |
r Limits
. . ~ Begin Lane Point
Once all values are set as desired, click Apply to Begin Statior: [285+-0000R1 | DP |
begin placing the cells. One additional DP is Buifer Distance: [ 000
required to define the offset direction relative to “Erd Lane Point —
the selected element. End Station: [347+3154R1 | DF |
** Note: This dialog box works in conjunction with Buffer Distance:
the pulldown User > Hierarchical Paths on the
main dialog box. The symbols dialog box Apply |

searches all items listed under the category
specified by Hierarchical Paths and then lists all
cells referred to by those items.
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LAB 19: Quantities with D&C Manager

19.1 Accessing Plans Production Tools

Step 1.
Step 2.

Step 3.

Step 4.

Execute C:\data\geo\VDOT\road1\LAB19.EXE.

Open the MicroStation file c:\data\geo\vdot\road1\d17682des.dgn.

Access the Road Workflow dialog box in Project Manager.

Click the Plan View Design button.

This opens the Plan View Design tools tool

frame. Open Design and Computation Manager by clicking the left most icon.

D&C Manager should open up to the standard VDOTenglish.ddb.

Navigate to the category Location & Design > Curbing as shown.

Plan ¥iew Desi._. x|

File Edit Settings Favoarites

53]

2 ¢*| = L]

&3 [hdata\geotwdotoad! standardzhgeopak WD O T englizh.ddb
[ Location & Design
3 Aligrments
3 Box Culverts
3 Construction Lirits
T3 Cross Section

& Curbing
014414 Curb [CG-2]
012020 Standard Cuwb CG-2
012022 Radial Curb CG-2
012030 Standard Curb CG-3
012032 Radial Curb CG-3
112111 Standard Med. Curb MC1
012113 Radial Med. Curb MC-1
12310 dzphal Concrete Curb Type C

4]
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19.2 Compute Quantities

Step 1.

Step 2.
Step 3.

Step 4.

Step 5.

Set the current D&C mode to Compute.

Highlight the item 012020 Standard Curb CG-2. This will make it the active item for
computing quantities.

gDesign and Computation Manager [ _ [O] x|

He

Fil= Edit Settingz Faworitez

elp

&2 [ N\databgeowdothroadl hetandards\geopak WD O T englizh. ddb
[ Location & Design
3 Alignments
3 Baow Cubverts
23 Construction Lirnits
3 Crass Section
[ Curbing
014414 Curb [CG-2]
@ 012020 Standard Curb CG5-2

012022 Radial Curb CG-2

012030 Standard Curb C15-3

012032 Radial Curb CG-3

012111 Standard Med. Curb MCA
012113 Radial ted. Curb MC-1
012310 Aszphalt Concrete Curb Tepe C

1]

[F07 | W Chain [FEIIE]_Sok0t | Range: [T5007 ] |

Cutput; IItem Report :I Prewview vII ] w I
Description: |

Compute | ™| Highlight in Computation

Set the output option to Item Report in the supplemental dialog box.

Since we are doing the quantities based on what is displayed in View 1, be certain to fit
all graphics in View 1.

Before clicking the Compute button, use the Display options to make sure there are
graphics to compute for this item.

By clicking on the icon as shown below, all graphics except the appropriate curb graphics
should be turned off.

I?ﬁgg!. o

Click Compute. Review the output.
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gl]ulput !EIE
| Page No. 1 |
| Pay Items List |
| Date: 11-20-2002 File NHame: test mdb |
| | I | I
| Ttem Ho. | Description | Tnit | Quantity |
| | I | I
|o12020 | Standard Curb CG-2 | LF | 475 .2 |
Dismiss the Output dialog box.
Step 6. Now let’'s see how to compute multiple items at one time.

Returning to the main D&C dialog box, add the curb item to the collection box as shown:

Fil= Edit Settingz Faworitez

]

& [ hdatahgeotwdothioad]standardshgeop. :dd to Callecton] b |~

[ Location & Design
7 Alignments I
1 Bow Cubverts

3 Construction Limits
£ Cross Section
{7 Curbing

= 014414 Eurb [EG 2]

012030 Standard Curb CG-3
012032 Radial Curb CG-3
012111 Standard Med. Curb MCA
012113 Radial ted. Curb MC-1
= 012310 dzphalt Concrete Curb Type C

4]
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Step 7. Navigate down and add another curb item to the collection box as shown:

gDesign and Computation Manager [_ 2] x| |

File Edit Settings Favontes Help
i id @ B

4414 Curb [CG-2)
012020 Standard Curk CG-2
12022 Radial Curb CG-2 -
012030 Standard Curk CG-3
2032 Radial Curb CG-3
0121171 Standard Med. Curb MC-1
2113 Radial Med. Curb MC-1
012310 Asphalt Concrete Curb Type C
112311 Asphalt Concrete Curb MC-3
12321 Asphalt Concrete Curb MC-38,
12322 Asphalt Concrete Curth Type MC-3B
12323 Asphalt Concrete Curh Type MC-3C
112505 Agphalt Concrete Curb B ackup Matenal
I : tandard Comb. Curh & Gutter CG-6

012610 Radial Camb. Curb & Gutter CG-B

4]

Step 8. Click Compute. Review the output.

gﬂutput HE= E
| Page Ho. 1 |
| Pay Items List |
| Date: 11-20-2002 File Hame: test.mdb |
| | | | |
| Item Ho. | Description | Unit | Quantity |
| | | | |
|01z2e00 | Standard Comb. Curb & Gutter CG-6 | LF | 1323.4 |
|n12020 | Standard Curb CG-2 | LF | 475.2 |

Dismiss the Output dialog box.
Step 9. Exit Design and Computation Manager.

Step 10.  Exit MicroStation.
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CHAPTER 20

3D Modeling

20.1 Introduction

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

Project Manager 3D Models

Tools

Menu Bar Application GEOPAK Road > 3D Tools > 3D Modeling

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.

20.2 Prerequisites

Before a 3D model can be extracted from 2D cross sections, there are a few prerequisites that must
be met. They are:

? 2D design cross sections - The user should have an existing design file where 2D cross
sections are stored and know which levels contain the existing ground line and 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 that match the cross section
features such as EOP, shoulders, etc specified in the Run.

? 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 (the
baseline must be plotted in the plan file). Save the settings of this file with only the Top View
displayed.
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20.3 3D Modeling Tools

From a 3D-design file, access the 3D modeling tools by selecting Project Manager > 3D Models or
by selecting the 3D Models icon.

[& 30 Modeling Tools [

User

Job I 10|
Chain :l Select l

30 Alignment

Supereley Surfaces

Interp Between XS

|
|
3D Cross Sections I
|
Pavement tarking |

The dialog box appears requiring a Job number and Chain name. This session primarily focuses on
3D Cross Sections, Interp Between XS and Pavement Markings. Descriptions of available 3D
modeling tools follow:

? 3D Alignment - draws 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 - references 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 - adds pavement markings to a 3D model. The pavement-marking tool
scans pavement markings in a 2D file and draws the markings in the 3D file based on user
defined parameters.

20.4 3D Modeling Process

GEOPAK opens the 2D cross section file, scan the cross sections and create a complex line-string
based on the cross sections. GEOPAK then returns to the 3D design file to draw the 3D cross
sections. B-spline surfaces must be created using Interp Between XS.

e S - |

Current Sta 200+00.0000 F 1
#5 File || d17682xsmainline.dan | File: |

BegSta  200+00.0000 F 1 [200+00.0000R 1
EndSta  220+00.0000 F 1 I 220+00.0000 R 1

~ Existing Ground Line
Level |1 Color | 0-253
weight [ 015 Style [0-7

~ Proposzed Finish Grade

Level [2:5 Color | 0-253
weight [0-15 Style [0-7
Apply
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20.5

20.6

Generate 3D Cross Sections

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.

Define the attribute information for Existing Ground Line and Proposed Finished Grade. If Project
Manager is active, these attributes can be filled out automatically by the Working Alignment.

Select Apply to commence processing.

GEOPAK opens the 2D cross-section file and begins creating 3D complex line-strings from each
cross-section. Each 2D cross-section will highlight as the line string is formed. This gives the user a
brief opportunity to check for errors. When the process is complete, GEOPAK returns to the 3D file to
draw the cross-sections.

A visual inspection of the 3D cross-sections should be performed to verify their integrity. The colors of
the 3D-line string should reflect the same colors as shown in the 2D-design cross section. If an error
has occurred, the user should return to the 2D-design cross section file and fix the appropriate cross
section(s) using GEOPAK and/or MicroStation. Repeat the 3D cross-section process for any revised
cross-sections and review.

Interpolation Between XS
|8 nierolation Batweenxs ______________H

Method  Longitudinal
r Beg Station

Station | [Z00+00.0000 F 1 DF | oitset [200 00000
DF'I Offset [ 20000001z

- End Station

Rtator;] [220+00.0000F 1 _OF | ofset [79353058
DF I Offset [199.99952;

[ Highlight &pplied BreakLines [T Forced Colo | __l

Draw Surfaces |

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 break lines 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
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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 terminates. There are two ways to correct this error:

? Check the cross sections for an inconsistent color scheme, correct any errors, then
regenerate the necessary cross sections, or

? 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.

After interpolation is complete, review the 3D model using GEOPAK Drive Through.

20.7 GEOPAK Drive Through

Project Manager 3D Models
Tools
=
Menu Bar Application GEOPAK Road > Other Components > Drive Through

GEOPAK Drive Through provides the user realistic visualization of 3D surfaces. When invoked, the
dialog box below is displayed.

Job Nurber [107]

Chain | MAIMLIME Select |
Flan View Offzet ID.EIEI

Yertical Offset I W
Statian m

Step Increment W

Target Offset ﬁED-I-JE_

Wigw __1..| Locate Starting Point I
I -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:

? Constant Elevation will place the driver at a fixed elevation, as defined by the user,
throughout the drive through process.

? 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 automatically displays 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).
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Pressing the Locate Starting Point button finds the first station on the alignment where a 3D graphic
element is present. This is a convenient way to locate the start of a model.

View indicates the MicroStation view to be processed.

Press the Apply bar to 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:

? Restore the view by rotating to the top view.

? Access the Settings > View Attributes dialog box from the MicroStation command
window and toggle Camera off (automatically toggled on during drive through process).

20.8 Pavement Markings

This tool places pavement markings in a 3D file by extracting graphic information from the plan view
2D file.

Pavement Marking [ x| I

Fef File | d17682des.dgn

Search Criteria

Lewel [1-63 Color | 0-253
weight [ 015 Stle |07

Stripe 'width IIZI.DD
Surface Elevation Offzet l 0.00
view | 1]

Apply |

Note: Pavement markings created by copying parallel a complex element must be dropped before
they can be included in a 3D model.

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.
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LAB 20: 3D Modeling

20.1 3D Alignments
Step 1. Execute C:\data\geo\VDOT\road1\LAB20.EXE.
Step 2. Open the MicroStation file c:\data\geo\vdot\road1\d176823d.dgn

Step 3. Click 3D Models from the Project Manager dialog box and populate the dialog box as
shown. Chain — MAINLINE.

[ 30 Modeling Tools [E|

Uzer
Job |1D1
Chain !MAINLII\ Select I

[ 0 dignment |

Superelev Surfaces

Interp Between xS

|
30 Cross Sections I
|
|

Pavement tarking

Step 4. From the 3D Modeling Toolbox click 3D Alignment. Be sure the chain Mainline and
profile Mainline are selected. Populate the rest of the dialog box as shown below.

I 3D Alignments [ x|

Chain | [M&INLINE |

Profile i [ FAINLINE
Offzet ID.DDDD

HorizontalScaIel 10
VerticalScalei 10

- Plot Parameters
Level | 57 Wieight
Color [3 . Style

Apply |

L)

Click the Apply button. A 3D alignment is created in your design file.

Step 5. Dismiss the 3D Alignments dialog box.
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20.2 Generate 3D Model

3D Toolz (x|

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Select 3D Cross Sections from the 3D Modeling Toolbox.

Set the Active MicroStation level to 2 and Save Settings. Each line representing the cross
section will be drawn on this level.

Populate the dialog box as shown, then press Apply. The software scans each section
and draws the 3D Cross Sections.

e S |

Current Sta 200+0000F 1
%5 File | vdothoad!\d1 7682xemainline. dan File I
BegSta  200+00.00F 1 | 200+00.00 R 1
EndSta  220+00.00F 1 | 220+00.00 R 1
~ Existing Ground Line
Level [1 Color | 0-255
Weight | 015 Style |07
r Proposed Finish Grade
Level [213 Color | 0-255
Wweight | 015 Style |07

Dismiss the 3D Cross Sections dialog box.

Select Interp Between XS from the 3D Modeling Toolbox.

g Interpulatmn Between X5 I

: Longitudinal I
r Beg Slatlnn

Statinn I | oP | Offset [-199.99955
- End Station

Station I | _I

[T Highlight Applied BreakLines ]

coor [T ]
|

Attached the Saved View “BEGIN” (Utilities > Saved Views).

Set the active MicroStation level to 30 and Save Settings. This will force the B-spline
elements to level 30.
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Step 7. Click File > Reference on the Microstation menu bar. Turn on the reference file display
for the design file d17682des.dgn.

Step 8. Fill in the dialog box as shown below and click Draw Surfaces.

r Interpolation Between X5 1

Method | Longitudinal
r Beg Station

Station | [Z00+00.00 F 1 DF | oitset [200 00000
DF'I Offset [200.00001z

- End Station
Tighor | [208+25.00R 1 _DOP | offeet [250,00000
DF I Offset [200.00002¢

[ Highlight Applied BreakLines M Forced Colar [2 __I

Draw Surfaces |

' Use the Station button to identify the appropriate 3D Cross
Section. This will fill out all the fields automatically.

Step 9. You will see the following warning message. Click OK.
fomation ]
0 Colar Mismatch 'was Found

Notice that several areas were not able to be completed because of the color mismatch
between stations 202+00 and 202+25. In the next several steps you’ll see how to

handle these situations.

Step 10.  Use the MicroStation pulldown Edit > Undo to delete the elements that were just drawn.
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Step 11.

Step 12.

Step 13.

Step 14.

GEOPAK®

Fill in the dialog box as shown below and click Draw Surfaces. This will complete the

interpolations between 200+00 and 202+00.

Method | Longitudinal

|— Interpolation Between X5 [ x| I

r Beg Station

Statiunl | 200+00.00R 1

0P |
A

Dffset [-200.00000

Dffget | 200.000072

- End Station

[oP]
[P ]

Stationl | 202+00.00 F 1

Dffset [-199,33399
Dffset [159.935580

[ Highlight Applied BreakLines

[Tl Fomce

dCaor [2 | [

{Draw Surfaces]

Fill in the dialog box as shown below and click Draw Surfaces. This will complete the

interpolations between 202+25 and 204+25.

tethod | Longitudinal

|— Interpolation Between X5 [ x| I

r Beg Station

Stationl | 202+25.00F 1

[ 0P ]
[oP]

Dffset [199.99595
Dffset [199,59993

- End Station

o |
[P ]

Station | | 204+2500F 1

Offset [-200 00000
Offset [ 200 00002

[ Highlight Applied BreakLines

[Tl Fomce

dCaor [2 | [

iDraw Surfaces;

Attach the Saved View “COLOR1". Notice that this area was not interpolated because of
a color mismatch. We will handle this area in the next step.

Fill out the dialog box as shown below and click Draw Surfaces.

r Interpolation Between X5 H I

Method  Longitudinal

r Beg Station

Station | [202+00.00R 1 0P |

Dffset [7.599453

Offzet |133.933330

- End Station

Station | [202+25.00R 1 P |

Dffset [7 599586
Dffset [195.995953

GEOPAK 2001MR
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Step 15.  Attach the Saved View “COLOR?2". Notice that this area was not interpolated because of
a color mismatch. We will handle this area in the next step.

Step 16.  Fill out the dialog box once again as shown below and click Draw Surfaces.

|— Interpolation Between X5 [ x| I

tethod | Longitudinal
r~ Beg Station

Station | [202+00.00F 1 DP | ofset 5359955
DPI Offzet [-7.933331

- End Station

Station | [202+25.00F 1 DF | oifset [T33 99585
DP| Offzet [-5.000458

[ Highlight Applied BreakLines [Tl Fomced Color | _:!

iDraw Surfaces; l

Step 17.  Attach the Saved View “HOLE". Notice that this area was not interpolated because of a
color mismatch. We will handle this area in the next step.

Step 18.  Fill out the dialog box as shown and click Draw Surfaces.

|— Interpolation Between X5 [ x| I

Method | Longitudinal
r Beg Station

Station | [202+00.00F 1 DF | offset [7 559991
DPI Offset [7.999453

- End Station

Station | [202+2500R 1 DP | ofset [G 000858
DP| Offzet [7.999556

[ Highlight &pplied BreakLines ¥ Forced Color |2 J

Diraw Sorfaces! |

Step 19. Dismiss the Interpolation Between XS dialog box.

Step 20.  Dismiss the 3D Modeling Tools dialog box.
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20.3 Drive Through

m 30 Toole (x|

Step 1. Open the MicroStation file c:\data\geo\vdot\road1\3DModel.dgn
Step 2. Click the GEOPAK Drive Through tool from the Road Tools toolbox.

Step 3. Populate the dialog box as shown below.

[ GEOPAK Diive Thiough Window 4|
Job Mumnber I'ID'I—
Chain mm Select |
FlanView Offset [000
Yertical Offset I W
Statian m
Step Increment W
Target Offset ﬁﬁﬂ_ﬂﬁ_
Yiew _1__|

[o 180 | 180
Apply |

Step 4. Click the Locate Starting Point.

Step 5. Click the Apply button to move through the model. For each click on the Apply button,
the current station is incremented by the value in the Step Increment field.

Step 6. Exit MicroStation.
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