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GEOPAK Road for Bridge Introduction

I.1 Introduction

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

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

For GEOPAK support, please contact the CADD Support Center.

1.2 File Names

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

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

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

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

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

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

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

project.prj

A binary file containing triangular surfaces also known as the digital terrain

model (DTM)

Binary file resulting from the creation of a new project.

I.3 Accessing GEOPAK Road

GEOPAK is
started upon
entering a
MicroStation
File with
User: set to
design, as
shown in the
dialog to the
right. To
verify that
GEOPAK is
active, scan
the
MicroStation
menu bar
where the
Applications

menu appears.

Simply pull
down
Applications
> GEOPAK
Road. When
each

MicroStation Manager

File  Drirechary
Files: Directories:
| AN _GeopakhDEsJBP0T 00N atah 0k
dtrn_J5PO100.dgn =t
pattern_shape_50-zlp_J5P0100.dgn [ br-proj Cancel |
pattern_shape_J5P0100.dgn [ & _Geopak
plan 50 JEPO100.dgn (=D&
plan_bh_J5P0100.dgn (== JSPOT00
plar_J5P0100. dgn F data
prafile_J5P01 00, dagn
topo_J5P0100.dgn
we_JSPO0T00.dagn
Lizt Filez of Type: Drives

ticroStation Design Files [7.dan]

[T Open Design Files Bead-Only

Workspace

F"

F'r|:||ect I 100 :I
Interface: |dezign L=l
Style:

Statuz Bar "l

GEOPAK tool is selected, the corresponding dialog will appear. To utilize the full potential of
GEOPAK, usage of the GEOPAK dialogs may be interspersed with generic MicroStation
commands. In addition, several dialogs may be opened simultaneously.

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

I-2
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1.4 User Preferences

£ GEDPAK User Preferences X|

Distance Decimal 93,1234 b Direction _Bearing ™
&ngle Sec. Decimal  9°9'9.12 ¥ | Coordinate  ME bl
Station Decimal  9+33(9].12 hl Unit _Englsh
Station Format  12+34 i
YWiorking Directory I | Select...
Feature Preferences... |
COGO Preferences. .. |
Superelevation Preferences. . | GEQPAK 2000 "’l
Plan & Profile Sheets Compatibility Clazzic ‘"’I

(1] | Cancel |

[ Show thiz dialog at GEDPAK startup.

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

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

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

1.4.1 Feature Preferences = T —

The Feature Preferences button will

X i ) Yizualization & Mapping Parameters
activate the fOHOWIHg dlalog' SkD File |t:"-.gpk_sh:l'xsuwey'xmu:udu:ut.Smu:l Select... |
The SMD File is used to control the BBk
Symbology of survey elements. Users v Apply Best Match Feature Flot Scale I 100.0000
will not be able to edit the SMD File
. > ] 4 C I
however, the Edit SMD... button can be —I ﬂl

used to view the feature codes. The
Apply Best Match Feature toggle should be checked to allow for proper import of survey data.
The scale of the features can be controlled using the Plot Scale. This should be set to the scale
of the plan sheets to be created.
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1.4.2 COGO Preferences
The COGO Preferences button will activate the following dialog.

g COGO Preferences
\ob Open Mode! _ Quey 7|
Job Directory | Select...
Cogo Input File Dir. | Select...

Coga Output File Dir. | Select.. |

¥ Bedefinition af Elements

[T Force redefinition off at Cogo Activation

1].4 | Cancel |

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

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

1.4.3 Superelevation Preferences

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

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

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

1.4.4 Plan & Profile Sheets Compatibility

Three options are available for creating Plan & Profile Sheets, Classic, GEOPAK 2001+, and
GEOPAK 2001+ with Raster Manager. At the present time only the Classic Plan & Profile
Sheets tool is configured to MoDOT standards. Consequently the user should choose Classic.
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1.1 Objectives

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

1.2 Definition

Start Job is a tool that will set up a Geopak job for a user, or add users to an existing job. Start
Job will create the job directories, copy default MicroStation files to the directories, and set the
global origin in the MicroStation files. Start Job will also append the job number to the end of
the copied MicroStation files. Once a job has been created, Start Job will add a user to the job.
Start Job is only available in the design user interface in MicroStation.

1.3 Accessing

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

1.4 Start Job Dialog

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

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

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

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

chosen, the District and County can be

chosen. y Drigtrict ;I County _Andrew v|

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

check the Add Users to Existing Job TPy e [

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

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

already exists, and the users are being haltrk Plan

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

Existing Job toggle. oelth — Uity —

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

Sheet types that will be used for the job.
This will create a directory for each Sheet
type selected to place the sheets into as ' CODRDINATE |

they are created.
y ak | CAMCEL |

# COORDIMATE |

If the job is not based on the modified state
plane or the state plane coordinate systems, Custom Coordinates must be set to shift the global
origin. If the modified state plane or state plane coordinate systems were used for the project,
the County selected will determine the global origin shift.
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Once all fields have been filled in, select the OK button. The job directories will be set up as
shown below.

T\
L— br-proj\
L— A_Geopak\
L D# (last digit of district number)
L— job number
— data
— dtm.dgn
— pattern_shape.dgn
— plan.dgn
— profile.dgn
— topo.dgn
— xs.dgn
— plan_sheets
100
20
L project

L projdbs
E useridl
userid2

The data directory contains any project data. This is the directory that contains the MicroStation
drawings, the Geopak coordinate geometry database (.GPK), and any input or output files. The
plan_sheets directories contain the detail sheets drawn at specific scales for the project. The
project directory contains the Geopak project manager file (.PRJ), and the userid directories.
The userid directories contain the user runs for the job.

1.5 Set County Coordinates CRABLUAS n
To change the coordinates of an existing MicroStation BISTRICT, cusToM |
file, select MoDOT>>Tools>>Set County. This will
bring up the dialog shown to the right. To use the tool, @ Imperial Units mNcEL|
el click on the pull-down box to the right of ) Metiic Units
1 DISTRICT and select CUSTOM or the _
5 district number and click OK. The pull- Herizrlans =
3 down options are shown in the figure to aub Units ="
4 the left. Another dialog will appear that Appears you should select Imperial urits.
5 will let you enter the custom ordinates or
B select the county within the district
i chosen. Click APPLY in this dialog to reset the coordinates or CANCEL to exit
8 the tool without changing the coordinates. Once the coordinates are changed, click
: OK in the County Coordinates dialog to unload the tool. Consult your
10 MicroStation manual for more information on the tool.
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2.1 Objectives

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

2.2 Definitions

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

2.3 Accessing

Applications “Window MoDOT  Add-Ons Help

. FEORAE. 3 ,
To access Project Manager: = ‘ ‘ Eg
) g GEOPAK DRAINAGE » | Ded 8 4 [

* Sclect Applications >> GEOPAK  purarowaerimes GEOPAK ROAD Tools
Road >> Project Manager (as shown GEDFPAK SITE

3
11’1 the ﬁgure tO the I'lght) or EEDF‘.&.K SLIF‘II'."IEY ¥ Flfl:lE”::t r'-'1-EI'IEIQEff
&ctive Chain Contral
G x| e Select the Project Manager icon EENE Bramaies
%ﬂ ’a)g‘ from the GEOPAK Road Tools R
i (both are shown to the left),
1 . i
=k ey which are opened by selecting
Applications >> GEOPAK
ﬁ = Road >> GEOPAK Road
%p | Tools.

x

Frojects  Directary  Admin
k- br-projtad,_Geopalh D54 5P01 004 project’

2.4 Project Manager Dialog e T Type _Projat |

Projects: Directaries:

2p0100. pri ] -
The current directory is displayed at the top of the [projdbs]
dialog box, which can be changed by navigating to [“k‘_':'":'iECt] ]
a different directory in the Directories list box. {E}
This navigation is the first step in selecting an [-c:] —
existing project or creating a new one. Project
files (.prj) are displayed in the Projects list box.
The project files should be located in the D escription:
t:\br-proj\A_Geopak\district\jobnumber\project

directory.

The following dialog depicted to the right appears:

2.4.1 General Description

Job Mumber: 100

The remainder of the Project Manager dialog box
displays information after a project has been
ok | Cancel |
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selected from the Projects list box. At the bottom of the dialog are the OK and Cancel buttons.
If the user wishes to exit Project Manager, the Cancel button should be selected. To continue in
the Project Manager process, the OK button should be selected.

2.4.2 Project Manager Menu Bar

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

2.4.2.1 Project Tools
There is four choices under the Projects pull

JEREEE Directory  Admin down: New, Edit, Delete, and Exit as shown

I | bclow.
Edit...
Delete... As can be seen from this dialog box, the Windows
1 {Bp079E oeltih SuperElevation2000 routeS0 [ | motif also keeps track of the last few processes that
2 {5p0796 aelth Proposed=S criteria —1 | have been executed. These may be recalled as
3 {Bp07IE oelth Surveykd anager 25857 dm needed by selecting the desired process.
A 00598 wumand Surveytanager all N
5 00598 vymand EsistingGround 34 24.2.1.1 New...
B [5p0796 oeltijh Earthwork koDOT E

s el s e et s sl The New menu option is used to create a new

8 5p0796 oeltih Earthwerk Fl project. The .prj file will be stored in the directory
9{5p0735 oelih FlarFrofileShests English shown in the Directory path at the top of the
101 jud=999 mitchal E arthweark heath03 Project Manager dialog box. When the New menu

option is selected, the Create New Project dialog

E sl appears (shown at the bottom of the page).

The Project Name can be any number of

Ok Cancel | alphanumeric characters. For MoDOT projects,
the Project Name needs to be the same as the job
number. (i.e. j1p0999.prj) The Working Directory specifies the location of the project data
files. The Working Directory may be keyed in or the Select button may be chosen and the
appropriate directory selected. For MoDOT Bridge, the Working Directory should be set to
t:\br-proj\A_Geopak\district\jobnumber\data.

The next field is for typing in the & Create New Project

COGO job number, or the Select
button may be chosen and the -
appropriate COGO job number warking Directory | Selil

selected. Job Murnber: I Celect | —
references |

Project Description:

Project Mame: II |

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

1] 4 | Cancel |
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£ GEOPAK User Preferences x|

Distance Decimal 99,1234 il Direction Beanng ™

&ngle Sec. Decimal 39912 * | Coodinate & bl

Station Decimal  3+33(9].12 bl Unit _Englsh ¥
Station Format  12+34 bl

YWiorking Cirectory |rni'\a_genpakhdﬁhiEpEﬂEIEI"u:Iata Select... |

Feature Freferences. . |

COGO Preferences... |
Superelevation Preferences. . | GEOPAK 2000 v|
Flan & Profile Sheets Compatibility Clazzic "l

Canzel |

[T Show this dialog at GEOPAEK startup.

The user may set the
particular parameters for
each project as well as the
Working Directory.

This keeps the user from
re-setting them when
changing projects since
the project’s preferences
are recalled when entering
the project. After all of
the information is entered,
select OK to accept the
changes, or Cancel to
reject them. For more
about User Preferences,
see Section 1.3 in the
Introduction.

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, with the Working Directory set to

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

£ Project Info Edit

Froject Mame:  JEPOT00.pry

wharking Directary | k:br-projha_geopakhdShjBp01 004 Select... |

Job Mumber: I'IEIEI Select | e — |

Project D escription:

]

Sample Clazs Project

Cancel |

24.2.1.2  Edit...

The Edit menu option is used to change any settings associated with the currently selected

project. When chosen, the Project Info Edit dialog box appears.

2.4.2.1.3 Delete...

The Delete menu option is used to delete any project that has been stored. The user highlights

the project in the Projects and selects Delete.

10/11/02 Missouri Department of Transportation
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24.2.14  Exit

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

2.4.2.2 Directory Tools

£ Project Manager x|
There are two options under the Directory pull Projects Admin
down, Create New Directory and Current Lreate New Directon.___ iy fi sy
Working Directory as shown. Fip_Curent Working Directoy | |

. . . Frojects: Directaries:
The Create New Directory option will create a 1 =
new directory on the disk. [projdbs]
[..Mproject] —

If the Current Working Directory option is [-a]
chosen, the directory path in Project Manager is {E} -

changed to that directory.
Job Mumber: 100

Description:

Sample Clazs Project

1] | Cancel |

2.4.2.3 Administration Tools

The Administration menu option is used to set a & Project Manager X
password on a project. It is recommended that a Frojects Directory
password not be used since the project will need to t-hbr-prof ShSP0100%project
be accessed by more than one user. Filter: [+ pri Type  Project |
Projects: Directaries;
[5p0100.prj [] sl
[projdbs]
[..Mproject] —
[-a]
[b:]
[-c:] [~

Job Mumber: 100

Description:

Sample Clazs Project

1] | Cancel |
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2.5 Project Users Dialog
Once a project is highlighted and OK is selected, the Project Users dialog appears.
This dialog has three sections: Project Users, Project Users: j5p0100.pri

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

Project Uzers:

created to work with any project that resides in User Info
the current projects home directory. The names Full Namme:
shown in Project Users will be the userid’s of L s U
the people working on that project as specified 0P Code:

in the Start Job dialog. Within the User Info el

group box, the Full Name field further
identifies the user, and displays the full name of ~ Deseription:

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

session. The Operator Code, along with the Job il ﬂl
Number, will be utilized whenever an input or
output file is created by the software. The
Operator Code will be the user’s first and last f Users]
initials. The Description field displays the

description of the currently selected user. Edit... ' User Info
Delete... Full M ame:

Four tools are supported on the Project Users Password

pull down as depicted in the exploded view to = OF Code:

the right. Eat

o

2.5.1 New

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

Job Number | JEPOT00

¥ Append Job Mumber

Path: | t5brprofd,_GeopakiD

Diigtrict 1 "’l Cou

W Add Uszerids to Existing Job
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2.5.2 Edit

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

2.5.3 Password

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

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

2.6 Road Project Dialog

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

AL SURVEY |

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

£ Road Project: j5p0100.prj X|
File  Bemember Options
YWorking Directory  Ehbr-projha_geopakhd5h5p0l 004data
v ‘working Alignment Influence Funs

User usernc Job & 100 _

Drefine Paort Yigwer
YWhorking Alignment MaDOT |
Exizting | |
Ground - _ Ewisting Ground Ewizting Ground Yertical
Diraw Pattern . - .
Crogz Sections Profile Aligriment
Coordinate |
Geamety | |
Calculate Superelewation Fropogzed Ao
__ Superelevation | Shapes | Cross Section: [ Modelz
Harizontal
Alignmernt
Plan Wiew J ——  E ik Eru:u;shﬁ etctn:un
Drezign L eets
Flan iew T abular
| [luantities Summaries | |
Flan & Profile Limnits of Reports & =5
Sheets Canstruction Huantities
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2.6.1 General Description

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

£ Road Project: j5p0100.prj X|
{ File Remember Options
Working Directory  t\br-profha_geopakhdSh5p01004data
v ‘working Alignment Influence Runs

User usernc Job & 100 _

Working Alignment  kMoDOT Define Fort Viewer
2.6.2 Road Project Dialog Menu Bar
There are three pull down menu bar options: = Road Project: jSp0100.prj
File, Remember, and Options. When the A8 Eemember Options
File option is selected, the choices are Close ing Directory  t\br-projha_geopakt.dS4jSp01004data
and Exit. Exit  hingAlignment Influence Runs

YWorking Alignment MoDOT
If the Close option is selected, the user is

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

When the Remember option is selected, the 2 Road Project: j5p0100.prj
user can instruct the software to remember the File | Options
Project, User, or Road in subsequent \ W b\brprofa_geopak\d5hEp0100\data
sessions. For example, if all three toggles are P v User oot influence Runs

activated, and the Project Manager is Boad | o wioDOT

completely closed, the invocation of the
Project Manager immediately invokes the Road Project dialog (flow chart) and utilizes the
project name, username, etc., which were active when the Remember toggles were selected. If
only the Project and User toggles are activated, the user is returned to the Applications dialog in
later sessions. If only the Project toggle is activated, the user is returned to the Project Users
dialog in subsequent sessions. This option is particularly useful when numerous users are
working on one project.

The Options menu allows the user to toggle 2 Road Project: j5p0100.prj

on the Autosink option. When toggled on, File Remember [TEae

this option will sink (move behind the open Wworking Direcm_geupakkdﬁhiﬁpmEIEI'\u:Iata
drawing views) the Road Project Manager ¥ wiorking &lignment Influence Runs

dialog when a tool is chosen from the Project wirking &lignment  MoDOT
Manager. When a tool is closed, the Road
Project Manager dialog will become the active dialog.
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2.6.3 Working Alignment

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

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

# Road Project: j5p0100.prj x|

! File Bemember Options

YWorking Directory  Ehbr-projfha_geopakhd5hbp0l 004data User userc Job & 100 -
v ‘working slignment Influence Funs
YWorking Alanment MaDOT

iCefect Define Port Yiewer

2.6.4 Select Option

When the Select button is pressed, the Select Working Alignment dialog appears as depicted to
the right. If no working alignments have been defined, MoDOT appears in the Run List box. If
working alignments have been defined, they are listed with the last run time. The description of
the working alignment can be seen in the bottom of the dialog when each Name is highlighted.
To select a previously defined working

alignment, highlight the run from the list
then press the OK button at the bottom of Bun

the dialog. Double clicking on the Name
also selects a previous working alignment
for subsequent processing. Pressing the
Cancel button will close the Select
Working Alignment dialog without any
working alignment change. Several file
option are supported as depicted in the
exploded view below. These include New,
Copy, Rename, and Delete. Dezcription

kMoDOT default run for Select Waarking Alignment Last
Revized 051900

Cancel |
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e File>>New — allows the user to
create a new working alignment.
(Do not use this option as it will not

Select Working Alignment

i Fiun

copy the default MoDOT settings
for the working alignment. Instead,
use Run>>Copy>>Run to copy the

MoDOT run.)

e File>>Copy — allows the user to
copy and existing Project, User or

Run.

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

working alignment.

e File>>Delete — allows the user to

delete an existing working
alignment.

2.6.5 Define Option

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

Hew...

LCopy...

¥ Project

Time

07/24/1938 10:21:30

Todify... Idzer
Delete Run
Drezcription

Revized 05413400

MoDOT default run for Select Working Alignment Last

Eancell

g\'«forking Alignment Definition: MoDOT

Plan Wiew
Pattern
Shapes
Prifile Wiew
Location
Crozz S ection Wiew
Ewisting Ground
Propozed Finish Grade
DTM

M Cancel |

Design File: W il
Chait: I— Select |
Begin Station:
End Station:

g\'«forking Alignment Definition: MoDOT

Flan View DesignFie: [profledan _Fi |
All information entered in these fields Paten Euisting Profles [ _soket |
can be used in subsequent processes e v S —
run from Project Manager. In the Cioos SattonViow Begin Station:
beginning of a project, much of this e e e Station
information will not be known but, as DTM
the user goes through the deign
process, it can be added to the ok _Cancel |
working alignment definitions.
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For example, as soon as the chain & Working Alignment Definition: MoDOT

has been stored in COGO, the user DesignFie: [phnagn _Fis |
can enter that information in the Plan i Chain [FOUTESD | [}
View fields as depicted to the right. Frofle View Begin Statiors 445430340

For a more complete explanation of Cross Section Yiew End Station:  434+32.900

each option shown, please see the Effpt:feg?iﬁﬂﬁ Grade

GEOPAK Manual. o

2.6.6 Port Viewer

The Port Viewer is a tool that enables the user to view all three major aspects of a road design
simultaneously even though they are located in different files. The three views include:
e Plan
e Profile
e Cross Section
As a prerequisite to invoking the Port Viewer, a working alignment must be defined with the
following information.
e Alignment Specification
Plan View Design File and Chain
Profile Information
Cross Section File
Digital Terrain Models
The Port Viewer will be covered in more detail in Chapter 16 in the GEOPAK Road 2 part of
the manual.
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2.7 Project Manager Process

The primary Project Manager dialog is depicted below. 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. Therefore, job numbers, chain names, stationing, file names, and data associated with the
project do not have to be typed in each time a dialog is utilized. However, the user can change
information in the fields.

£ Road Project: j5p0100.prj x|
File Bemember Optionz
Working Directory  t\br-profha_geopakhdSh5p01004data
W wiorking &lignment Influence Funs

Uzer userc Job #: 100 _

S elect Define Fart Yiewer
YWorking Alignment  MoDOT : : |
Exizting | |
Ground - Draw Pattern | — E sizting Ground Esizting Ground Wertical
Crozs Sectiohz Prafile Alignment
Coordinate |
Geometmny | |
Calculate Superelevation Propozed a0
__ Superelewation | Shapes | CrogzSections | kodels
Horizontal
Aligrment
Plan Yiew J L Eathwork Eru:ugshﬁ etctn:un
Design | . eets
Plar Wigw Tabular
Luantities Summaries | |

Plan & Prafile Lirnitz of Repaorts & =5
Sheetz Congtructian Huantities

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

Each of the Road Project dialog processes will be covered individually in the separate remaining
chapters.

2.7.1 Select Run Option

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

This way a user can repeat various Eur
procedures with the same settings
previously used.

When the Select Run dialog is invoked,
MoDOT appears in the Run List box.
(Some Select Run boxes will display
default run names such as English, Metric,
I XS 10, etc.) If Runs have been defined,
they are listed with the last run time. The Descriptian

description of the Runs can be seen in the MoDOT default run for Proposed Cross Sections
bottom of the dialog when each Name is
highlighted. To select a previously defined
Run, highlight the run from the list, and
then press the OK button at the bottom of ﬂl
the dialog. Double clicking on the Name
also selects a previous Run for subsequent processing. Pressing the Cancel button will close the
Select Run dialog without any run settings change. Several file option are supported as depicted
in the exploded view below. These include New, Copy, Rename, and Delete.

e File>>New — allows the user to

create anew run. (Do not use this Bl

option as it will not copy the | Fun|

default MoDOT settings for the _ Time

procedure selected. Instead, use Copy.. M Project | 07/24/1993 10:26:35
Run>>Copy>>Run to copy the Modify... User

MoDOT run.) Delete =0T

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

Dreszcription

e File>>Rename — allows the user to kMaoDOT default run for Propozed Crogss Sections

change the name of the existing
Run.

Cancel |

e File>>Delete — allows the user to
delete an existing Run.
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Exercise 2-1

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

1. Open any MicroStation file.

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

Use the settings shown in the following dialog.

X
File

Job Murber [j3p0497 Browse... |

¥ tppend Job Mumber

Fath: | tsbrprofd_GeopakiD 34 Browse... |
Drigtrict 3 "’l County  Montgomery "|

[T Add Userids to Existing Job Unitz _[mperial "I
JSERIDS Sheets:
=] S =

Typical Sect
2B |
Plan

Prafile
RO

Utility =

|

4]

[T Custom Coordinates
# COORDIMATE |

¥ COORDINATE |

OE. | CAMCEL |

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

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

Z£ Project Manager x|
Projectz  Directory Admin

k:br-projd,_GeopakhD3h3p0437project’s
Filter: |".|:|ri Type  Froject I

Projects: Directaries:

[] |
[prajdbs]
[-a-] —
[t:-]
[
[-d-] ]

Job Mumber:

Dezcription:

ok | Cancel |

Choose Projects>>New.

Enter the following information in the Create New Project dialog as shown below.

Project name: j3p0497
Working Directory: t:\br-proj\A_Geopak\D3\j3p0497\data
Job Number: 497

£ Create New Project x|

Froject Mame: | jap0497

Working Dlirectony I projta_geopak D 343p04974datd | Select... |

Job Murmber: |4E|? Select | EE— |

Project Description:

oK | Cancel |

Set up the Preferences as shown below:
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£ GEDPAK User Preferences x|
Digtance Decimal 991234 bl Direction  Bearing ™
Angle Sec. Decimal  979'9.12 ¥ | Coodinate =Y il
Station Decimal  3+33(3).12 hal Urit _English
Station Format — 12+34 bl

W'orking Directon It:'xl:ur-pru:ui"-.a_geu:upak'x[fl3"-.i3p|]49F | Select...

Eeature Preferences... |

COGO Preferences. .. |

Superelevation Preferences. . | GEQRPAK, 2000 "l

Plan & Prafile Sheets Compatibility Clazzic "l

ok | Cancel |

[ Show this dialog at GEOPAK startup.

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

: X]
: < || B) Continue
Job Murber |j3p0497 ﬂl by using
v Append Job Mumber this
Path: [t\brprofd_Geopak®D3% _ Browse. | Browse
button to
A) Startlby Diigtrict 3 "’l County _ Montgomeny "| choose
to mg on
EEHNE ¥ Add Uszerids to Existing Job Units _[mperial "I the Job
Add
. USERIDS Sheets: Number
USt-EI'l-dS to =] = and Path.
Existing e =
ypical Sect
Job. 28 |
| Plar
|| Profile
C) Select the RO
USERIDS - Lkl =]
to be added. ™ Custom Coordinates
% COORDINATE | — | D) Click OK
¥ CODRDIMATE | to finish
the
ak. | CAMCEL | process.
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Exercise 2-2 This is an individual exercise to practice setting up a new working alignment.

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

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

£ Project Manager x|
Brojects  Directory  Admin

Esbr-projhd_Geopak D24 2P0E004project!
Filter: |".|:|ri Twpe  Project I
Projects: Directonies:

[]

[uzerc]

[+]

[4]

Job Number: 300

Dezcription:
300 = Alignment GPE.

3. Select userc as the Project User.

Project Users: j2p0300.pr]

szers
Froject Users:
— User Info
Full M arne:
Clazz Uzer
OF Code:
U

D escription:

Idzer Id far Classmoom

0K | Cancel |

4/14/03 Missouri Department of Transportation 2-2-1




Ex. 2-2 Working Alignment Setup GEOPAK Road for Bridge

4. Select the Road Project.

£ Project: j2p0300.pr x|

SURMEY |

5. Click on Select button at the top of the Road Project dialog as depicted below.

£ Road Project: jZp0300.prj x|
File  Bemember  Qptions
whorking Directary  thbr-projha_geopakwd2hj2p02300hdata User userc Job & 200 _
¥ swiorking Alignmert [ nfluence Runs S Diefi | Pt Vi |
ki t
Wwhorking slignment  MaDOT SR Shne or Viswer
E wigting | |
Graund Draw Palt _ Ewisting Ground Esigting Ground Wertical
raw Fatem Cross Sections Frafile Aligrment
Coordinate |
Geometry | |
Calculate Superelevation Fropoged a0
Supereleration Shapes | CroszSection: | Models
Huorizontal
Alignment |
Plan tigw J L Eathwork CrogshSetc:hon
Degign | eets
Flan Wiew T abuilar
Quantities Summaries | |
Flah & Prafile Lirnits of Reports & x5
Sheets Congtuction Cuantities

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

Select Working Alignment

Time

07424219938 10:21:30

Copy... i Froject
tadify. .. Izer

Delete R

Dezcrption

FaDOT default run for Select *Working Alignment
Geopak 2001; Last Rewized 10/26/2001

Cancel |
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This will display the Select Run to

Copy From dialog shown to the right.

Select the default MoDOT run and
click OK.

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

Select the J2P0300 working alignment
as shown below and enter the alignment

by clicking OK.

Select Run To Copy From

M ame Time

MoDOT 074241338 10:21:30

Dezcription

MalOT default run far Select Warking Alignment
Geopak 2007 Last Revized 10/26/2001

Cancel |

New Run Mame

Fiur M ame: I J2PO3E00

Description

Description

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

£ Road Project: j2p0300.prj X|
File  Bemember Options
YWorking Directore  Ehbr-profha_geopakhd2hj2p0200hdata
¥ ‘working &lignment Influence Funs

Select
wiorking Alignment J2P0300 ﬂl

Uzer usernc Job f: 300 _

Part Yigwer |

Exizting | |
Ground _  Existing Ground E isting Ground Yertical
raw Pattern . ; )
Crozz Sections Profile Aligriment

Coardinate |

Geometry | |

Calculate Superelevation Propozed a0
__ Superclevation | Shapes | Cross Sections [ Models

Harizontal

Alignment

Flan “iew J ——  Earthwark Eru:ugshﬁ etctn:un

Dreszign BELE

Plan Yiew Tabular
[uantities Summaries | |

Plan & Prafile Lirnits af Reparts & =5
Sheets Caonstruction [Huantities

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

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

£ Working Alignment Definition: J2P0300 %]

Design File: | plar_j2p0300.dgn File: |

ih: Select |
Shapeg Chair: I Elec

Prafile igw
Location
Crozz Sechon Yiew End Station:
Exizting Ground
Proposzed Finizh Grade
DT

Beain Station:

M Cancel |
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In the Pattern section, change the Design File to pattern_shape j2p0300.dgn.

2 working Alignment Definition: 12P0300 |
Plan Yiew By Design File I
‘atterh
Har. Scale |'I.EI Wer. Scale |1.EI
Prafile View Design File: | pattern_shape_j2p0 File:
Location ! ~ ~ _I
Cross Section View Levels | 61
Existing Ground ;
Proposed Finizh Grade Wweights |1
DTM Colors [0 Select
Styles |0
ok | Cancel |
Snee Types 34 —_—
In the Shapes section, change the Design File to pattern_shape j2p0300.dgn.
2 working Alignment Definition: 12P0300 |
Plan Yiew By Design File I
'attern
Har. Scale |'I.EI Wer. Scale |1.EI
Prafile View Design File: | pattern_shape_j2p0 File:
Location ! ~ ~ _I
Cross Section View Levels | 61
Existing Ground ;
Proposed Finizh Grade Wweights |1
DTM Colors [0 Select
Styles |0
ok | Cancel |
ks Types 34 j—
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In the Profile View section, change the Design File to profile _j2p0300.dgn.

2 working Alignment Definition: 12P0300 ]

Plan Wiew Design File: | profile_j2p0300. dgn File: |
Pattern o _
g Select
Shapes Existing Profile: | elec |
Fln:lme e Proposed Profile: | Celect |

Location
Crozs Section View Beain Station:

Esizting Ground

Fropozed Finizh Grade
DT

End Station:

M Canzel |

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

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

3.2 Definitions

Geopak Survey is a tool for importing survey data into Geopak to be used in the design process.
The information from either field surveys or aerial surveys is used to create a digital terrain
model of the existing conditions as well as for showing the existing planimetric features.

3.3 Accessing

Geopak Survey can be accessed from the Project dialog as 2 Project: 5p0100_pri

shown to the right.
ROAD | ISURVEY:

When Survey is chosen the following Run box is opened.

There are three runs to choose from. It is
_ Suggested to always Copy arun so there

will always be a default run available for

Name Tirne future runs.

FPhaotaCOR

EE?\EZ}ST ggﬂ g:: ggg ggg;jg Then three runs available to the user are

o PhotoCOR, PhotoLLST, and Survey. The

PhotoCOR run is for importing Leica
photogrammetric data files (.cor). The
PhotoLST run is for importing KORK

— photogrammetric data files (.Ist). The

D ezcription

, , Survey run is set up to import ASCII XYZ
Default Photagrammetry run for .cor files from Leica files in the f t of point ber. X
spstem. Last modified 12/23/99 1ies 1n the format of point numober,
coordinate, Y coordinate, Z coordinate,
and point code. Ifthe data file to be
Cancel | imported is in a different format, the
Survey run will serve as a good starting
point for the import process.
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3.4 Importing Photogrammetric Data

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

#& SURVEY___ PROJECT [ {5p0100 | .. USER [ ClsUser ] . RUN [ Photol ST ]

0 = J %nﬁws@g E @ x0T

Data Source  ASCI 3VZ x|
Mapping Option File [T:\de-propColevEp01 00vdatah 25857 DM .LG T File Link w/ Mo Gap [LF) *|  Chain =
Contents of File Delimiter  Column ¥ Comment Delimiter . N
STR 5 1 2 1702930742 1000623.150 F07.733
STR 9 2 2 1702911.054 1000611.789 ¥07.733 121000 200
¥ Auto import STR 11 1 9 17020065634 1000569411 706457 02-1000 200
after pracessing STR 11 2 9 1702842601 1000552210 706467 121000 200 =
1702930.742 1000628.150 07733 1000
gﬁuwey Operations E
Process R evig
SLrvey R eports
tapping | Crozzing Breakline
Detection
Create
: o Update
DTH Chain E diting | ORSA5T
Coordinate Foint Editing |
Geometry :
Dizplay by Feature | Camist Elhaie
: To COGA Chains
Digplay by Set Search |
Copy Chain Farallel |

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

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

ESUHU’EY.... PROJECT [ j5p0100 ] .. USER [ ClzUszer ] .. RUM [ Photol ST ]

DEFAULT

NedYigZam © My

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

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

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

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

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

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

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

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

0= dJ %nﬁw% E @ 2

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

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

If the file to be imported is not in the format of point number, X coordinate, Y coordinate, Z
coordinate, point code, the user can assign the proper columns after selecting a line of data.
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3.6 Creating the Digital Terrain Model

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

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

gBuild GEDOPAK DTHM
TIM File Parameters
DTH TIN File | Files I Select Buns
Bissalve tintin, _None | = Py [ w
) B 260590 M Cancel |
— DAT File Parameters [ 268670M
[ Create DAT File ™ wiite Comments in data file (<] 269680 M tare Detail... |
DT DataFile | Files | % 32??333
File Open _Create File | [ 272710M
File Mode  ASCII |
— Stroking Parameters MI
& Stroke Tolerance IW [T Stroke Curves MI

ir. Linear Digtance | 5.00 [ Stioke Linear

Determing DT |ncluzion from Feature Table [SkD] |

— Supplemental DAT File

™ DatFile | Files_|
Set Search | Frocess |

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

3.7 Mapping

If the data was not mapped when survey file was processed, the user can map Mapping |
the data by using the Mapping button on the Survey Manager. The user can
then select the Set Search button to select the run(s) 2 Mapping
they would like to map. Selecting the Process button
will map the data into the Microstation drawing About to draw survey into the MicroS tation file.
specified in the Mapping Option of the Survey |
Manager. | iSet Searchi I

Process | Cancel I
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Chapter 4 Digital Terrain Modeling

4.1 Objectives

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

4.2 Definitions

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

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

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

4.2.1 Digital Terrain Models

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

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

POINTS

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

100. 34 108.45

90.48
97.34

A
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Chapter 4 Digital Terrain Modeling

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

o 0000 e

BREAKLINES

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

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

100. 34 108.45

90.48 97.34

103. 45 107.29

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

BOUNDARY

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

VOIDS

7
VQ‘ L X, T
NS

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

An island represents an area inside a void that contains contours.
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Chapter 4 Digital Terrain Modeling

4.3 Accessing

Selecting the Existing Ground push-button from Project Manger or the | puiging

DTM Tools icon, and selecting a run will bring up the tool palette Ground TE e
shown to the right. All of the DTM tools can be accessed from the e | o

tool palette or from the DTM menu that can be accessed from the first @ E;"-** zﬁ’
icon in the tool palette. A IR
el T
£ GEDPAK - DTM 2000 M1 D
Settings  Extract Build Edit Drape Load Beportz Analpsiz  Utilities ‘%‘:1 Ef—:

4.4 Settings

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

& DTM Stioking Dptions Curve Stroke Tolerance The maximum distance
between the arc and the chord used to approximate the arc
¥ Curve Stoke Tolerance IEI.'IEIEIEIEI in the DTM

¥ Mirirnurn Linear Distance; | 25.0000

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

4.5 Extract Graphics

Estract =]

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

Set Format

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

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

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

Mode

determines the type of feature (oAl Al S A T x|
to extract from a design file. Fils Name m | _Files |
File type  Binary e

Spots — random survey points. Can

. ; . File open  Create b
be vertices of a line or line
. Feature  Spots b
string. tode  Estraction il |

— Select Cnitena

Breaks — designate linear features

such as edges of pavements, [T Levels  Select | [T Stles  Select |

ditch bottoms, ridges, etc. [T weights  Select | [T Types  Select |
Boundary — the external boundary ™ Colors |

of the digital terrain model. b atch | Diisplay | Fesat |
Contours — for use in extracting ~ Extract

digitized or otherwise Wiew 1 | Al |

imported contours.

Void — closed shapes representing an area with no contours. (i.e. ponds,
headwalls, concrete pads, etc.)

Islands — an area within a void that contains contours.

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

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

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

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

Select Criteria provides ways to specify the features to be extracted. When an “X” is placed in

the box next to Levels, the Select box is activated. You may then click the Select
button to indicate only those levels you want GEOPAK to search for when
extracting data. If the Levels box is not turned on, GEOPAK will search all
levels. The same procedure is true for the other criteria selections. The three
buttons located at the bottom of the Select Criteria group box Match, Display,
and Reset will assist you in interactively defining the search criteria.

2/11/02
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Chapter 4 Digital Terrain Modeling

Extract there are four options for data extraction. Complex Chain reads those elements
along adjoining Microstation elements. Selection Set uses a Microstation
Selection Set to define elements for extraction. Fence will extract all elements
within a fence boundary. View 1 etc. will extract all the elements displayed in the
selected view.

4.6 Build

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

Lattice
terge TIMsz s
s T, [T s = | =

Delka Surface

4.6.1 Build Triangles

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

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

TIM File : [ site.tin Files | TIN File is the name of the file in which the
----------------------------------------- . triangulated model will be stored in binary format.

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

Files button.

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

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

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

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

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

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

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

4.7 Reports

EZdlle] Analysiz | The options under the Reports pull down and icons include a way to check for

YRECREUEN  duplicate points or crossing breaklines, and the ability to generate statistics
Lrossing Featwies | agsociated with a .tin file.

Triangle Statistics EEEI]F‘AK - TIM Statistics
Lattice Statistics s Tin: [J5POTO0TIN Files |

Decimal Pointz ;0 vI

— Tin Statistics
Mumber of Data Points ;- 17301

Dupllcgte Points — reports points with the same x and |t o e e o E2305
y coordinates. Mumber Of Triangles : 35405
NHumber OF Breaks : 1230
. _ : : : Number OF Contours : 0
Crossing Features — reports intersecting breaklines or S R ]
contours. Mumber OF lglands : 1
Mumber OF Holes : 1]
Triangle Statistics and Lattice Statistics - displays a Minimum M aximum Range
summary indicating the total count of each element ® 1697641 1702566 4325
type and minimum and maximum X, Y, Z ranges for Y 338217 1000230 2013
Z 677 a2 104

the specified .tin or .lat file.

iFrocess

2/11/02 Missouri Department of Transportation 4-7



Chapter 4 Digital Terrain Modeling

4.8 Utilities

Options under the Utilities pull down and icons include a way to
check the validity of a triangulated file, converting triangulated files

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

M etric<->Englizh

Export Lattice To Trmble DT m_
T+ ns-:nl ns-:n:l £4 i ﬂ
Eay | lﬂ%ﬂl ll:lIl:ll A I

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

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

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

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

4.9 Load

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

# GEOPAK Load DTM Features
File

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

— Dizplay Preferences

Load Ewstent "I [V Display Only GraphchrDup

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

Major Lines 1 3 ] 1] QFF

Major Label 1 4 ] 1] QFF

Mirar Lines 1 ] ] 1] QFF 3
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Chapter 4 Digital Terrain Modeling

Data
L oadFis The user can choose to load the DTM data (.dat), the TIN file (.tin), or the lattice
"""""""""""" Lattice | file (.lat). Each of these files can be loaded for the model extents, within a fence,

or within a window.

For Fence

For Yiew

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

Feature Level Calar  weight Style Dizplay The user can set what data to
Triangles : i 0 AT (~] %}| visualize, the symbology, and the
Tin Hul 1 1 a 0 oM @t| contour interval (if Contours is
Contaurs - - - - ON = turned on).

Major Lines 1 3 0 0 oM W

Major Label 1 4 0 0 oM v

kinor Lines 1 A I} 0 M =

[1 ~] | I |

1=

Will turn on all items.

2

Will turn off all items.

[

Will turn on only the selected item.

[

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

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

DizpeLood - T <]

Py B i

b

Duplicate Paintz
Crozzing Features
Filter Wertices

Join Linear Features
£ Range Clip

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

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

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

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

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

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

DRAPE
L
z 2
“ectors Tl - Tl :

GEOPAK provides two tools for draping Microstation elements onto a triangulated model,
vertices and vectors.
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Chapter 4 Digital Terrain Modeling

ANALYSIS

m Utilities _
o | 9] oo
Profile as EET&J W [F2] 2T 41|39

Wolumes
Elewation Differences

Ellgpra iz The Analysis tools allow the user to view the digital terrain model through

Lttt many different methods such as a profile, themes, and drainage.
Drainage Tools

Visibility

Height — Show the user the X, y, and z coordinates and the slope of a given data point. The
contour at that elevation, the triangle the point lies within, and the direction of flow can be
displayed.

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

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

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

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

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

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

traces, and finding high and low points.

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

For more information on these items, see the Geopak Manual or online help.
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GEOPAK Road for Bridge Ex. 4-1 Digital Terrain Modeling

Exercise 4-1

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

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

2. Open the project j2p0300.prj. Enter the project as user userc and select Road.

3. Make sure that the Working Alignment is J2P0300.

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

Exizting
[Eround

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

Bun
Mame Time
J2P0300 05/31 /2002 10:15:45
kaDOT 07/24/41998 10:21:35
D'escription This icon
opens the
menu bar.

Cancel | @

—

x
ol

-
L—2

_*
b

The DTM tools for the following steps may be accessed from either the
toolbox shown to the right or the DTM Menu bar depicted below.

++ i
-t

5,. }PN [>_'

r
=it

75 GEOPAK - DTM 200
Settingz  Extract Build Edit Drape Load FHeports Analvzizs  Ufilities

DE’ -

-
-
-
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Ex. 4-1 Digital Terrain Modeling

GEOPAK Road for Bridge

5. Use the Build Merge TINs tool (DTM menu path Build > Merge TINs or the i =
raised icon shown to the right) to merge the 20201dm.tin with the 20302dm.tin. Tﬂ )
. e e
To do this, set 20201dm.tin as the Old Tin and 20302dm.tin as the Mrg Tin. sy L8
You can either type in the TIN names or use the Files button to select the TINs. Eﬂﬁ, Ll
r L=
Set the New Tin to J2P0300.TIN. This needs to be typed since this file needs to ‘5"}5)1. \{E
be corrected. This Files button is used only if the already exisits. A e
Click on Process to initiate the merge tin process.
: X
Old Tin: [202010M.TIM Files |
brg Tir: | 202020M.TIN Files |
Mew Tin: [JZPO300.TIN Files |
{Process:

6. Check the Triangle Statistics (DTM menu path Reports > Triangle Statistics D1 b
TINs or the raised icon shown to the right) of the tin file j2p0300.tin. Use the Tﬂ s
Files button shown below to select the TIN or type its name into the field. Select ﬁa'
the Process button to calculate and report the TIN statistics. g Tﬁ»

H., tL1

- S E: P I

EEEDPAK - TIN Statiskics ﬂ .%”‘ =
Tin: [J2PO300.TIN M T s
Decimal Pointz : 0 vI ﬂf:‘: /E‘-/_:

— Tin Statiztics
Mumber of Data Points : 5244
Mumber Of Lines : 15607
Mumber Of Triangles : 10264
Mumber OFf Breaks : ha4
Humber OF Contours : I}
Mumber OFf Yoids - 1
Mumber OF Izlands : I}
Mumber Of Holes : I}
Minimum M aximum Range
H 4ER7R 439306 3230
Y 33389 91719 233
s 7l 339 B3

{Process:

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

coordinates for a MicroStation file created to display the DTM.

4-1-2 Missouri Department of Transportation
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GEOPAK Road for Bridge Ex. 4-1 Digital Terrain Modeling

7. Open the Load DTM Features dialog (DTM menu path Load > DTM Feature or the raised
icon shown to the following figure).

@ﬁ
S

03
St

-

Tl

+_Fg'

DIIIII

F

=3

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

#£ GEDPAK Load DTM Features x|

File

LoadFile _TIN__ v |[J2P0300TIN Fies | Load |

— Display Preferences

Load  Estent "I [ Display Only ¥ Graphlcﬁmup

Feature Lewvel Color  ‘weight Style Diizplay
Triangles 1 2 2 0 OFF =] %t
' i 2 ot
Contours - - - - OFF  |—
Major Lines 9 5 2 3 OFF v
b ajor Label 17 ] 4 1] OFF v
bimor Lines 10 v 2 n OFF 3
2 ] | I | @

Fit the MicroStation view so you can see the boundary of the TIN model.
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Ex. 4-1 Digital Terrain Modeling

GEOPAK Road for Bridge

8. Turn off the Tin Hull and turn on the Contours, Major and Minor Lines, and Major
Label items.
With the Contours line highlighted, click on the Read button to set the elevation range of the
TIN and set the following parameters:
Minor Interval: 2.000
Major Interval: 10.000
X
Load File  TIM "IlJEF‘DEEIEI.TIN Filez | Load I
— Dizplay Preferences
Load Estent "I [T Display Only W Graphic Group
Feature Level Calor Wiegight Style Dizplay
Triangles 1 2 2 i OFF |~ &%
TinHull 2 4 2 I} OFF ¥
Major Lines 9 5 2 3 oN ¥
b ajor Label 17 5 4 0 oM v
kdiriar Lines 10 K 2 I} aM 3
kinar [nteral |2.I:IEIEI b ajar [nterval |1EI.EIEIEI
[T Smooth Contours Fieqgiztration IEI.EIEIEI birimum Area IEI.EIEIEI
Range "I kMinimum 2 | 770,799 b ainurm £ |839.ED4 Read |
Switch to the Major Label line. Set the text size to 12 and the Distance Between labels to
1000. Load the contours as a Graphic Group.
7 GEDPAK Load DTM Features x|
‘LoadFile: TN+ |[J2P0Z00TIN Files | Load |
— Dizplay Preferences
Load Estent "I [T Display Only W Graphic Group
Feature Level Calor Wiegight Style Dizplay
Trangles 1 2 2 1] OFF  |=]
Tin Hul 2 4 2 0 OFF 91
Contours - - - - OM -
k ajor Lines oM v
Maior Label 17 v
kdiriar Lines 10
17 ¥ | | | =
Fe[3 Th[72000 Tw [12000 Dec. 0 |
Digtance Between Labelz I 10001
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GEOPAK Road for Bridge Ex. 4-1 Digital Terrain Modeling

9. Close Load DTM Features and save changes to the MicroStation drawing.

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

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

Type  Feature Level Colar “Weight Style Estract

A Lo

TIMFile  [J2PO300.TIN Files | Lv1  — [~
Create Legend |

Under the Selection tab, add the J2P0300.TIN to the list by entering it in the Tin File field

and clicking on the Add List Item icon: &. Once the TIN has been added to the list, the list
area should look like the following:

Type  Feature Level Color “weight Stple  Estract
| TIM JE2PO300.TIM 1 ] 1] 1] On
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Ex. 4-1 Digital Terrain Modeling GEOPAK Road for Bridge

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

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

# GEOPAK Site Profile
File

Selection | Profile | Preferences |

Place Element | Flace Prafile | Curve Straking [0.100

Extracted Profile Yiew

iSelect Element;

12. Under the Preferences tab, set up the preferences to display a grid. Use the settings shown
below. Go to Applications >> GEOPAK Road >> User Preferences to set the number of

decimal places shown 2 for stations and distances.

7 GEDPAK Site Profile
File

Selection | Profile | Preferences |
Scale Elevations Stationing

Harizantal | 100.000 Minirum | 770,000 Finirnrmn | 0.000
Wertical | 10.000 bl @sirnurn | 810,000 b azirurm | 2653.541

Rezet Yertical | Rezet Stationz |
Haorizontal Grid Yertical Grid
[ Major Interyal | 100000 v  Major Interval | 10,000
¥  Minor Intereal | 25.000 W  Minor Intereal | 2.000

Major Symb Ly 1 IEl bajor Symb L1 | —
Minor Symb Ly 1 | ——

Minor Symb Ly 1

Major Test  Lw1 bajor Text L1
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13. Set the major horizontal and vertical grid symbology to that shown in the following figure.
To display this dialog, double click on the line preview area to the right of Major Symb.
Since the settings for each grid are set independently, you need to change the settings for

both grids.

GEOPAK Set Feature
Symbology

Level | 1+ Color [ 4 D
YWieight |4 — vI
Style |EI v

] I Cancel |

14. Set the minor horizontal and vertical grid symbology to that shown in the following figure.
To display this dialog, double click on the line preview area to the right of Minor Symb.

Again, this needs to be set for each grid.

GEOPAK 5et Feature

Symbology
Level [ 1_*] Color [7
weight [2 2v
Style IEI— e

(] I Cancel |

15. Set the major horizontal and vertical text to the properties shown in the following figure. To
display this dialog, double click on the text preview area to the right of Major Text.

GEOPAE Set Feature
— Text / Spmbology

R 2000
Tw |12.000 a
Ft|3 |3 bolDOT Eng. |j

Levellzl _I
— §v|

k. I Cancel |
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Ex. 4-1 Digital Terrain Modeling GEOPAK Road for Bridge

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

7 GEOPAK Site Profile x|
File

Select Elernent | Place Element | Place Prafile Curve Straking | o100

— Extracted Profile Yiew

Navigate to a blank area of the MicroStation drawing. Click on Place Profile in the Site
Profile dialog and place the profile in the MicroStation file.

17. Close all DTM dialogs and save changes to the MicroStation drawing.

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

# working Alignment Definition: J2P0300 x|
Flan Wiew Eristing Ground TIM: [J2P0300.TIN File |
Fattern . ;
: Fil |
Shapes Partyiew TIN: [J2P0300.TIM e
Profile: iew Portview Horizontal Scals: |1
Location
Crogs Sechion View Porbview Vertical Scals: |1
Exizting Ground
Proposzed Finizh Grade

I DTk

M Cancel |

Click the OK button and Exit Project Manager.
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GEOPAK Road for Bridge Quiz 1

1. Coordinate geometry elements are stored in
a. .GPK files.
b. .INP files.
c. .IOC files.
d. .OOC files.
2. .TIN files store triangular surface information.
a. True
b. False
3. is a tool for setting up a new GEOPAK job, or adding users to an existing
project.
a. Project Manager
b. Start Job
c. GEOPAK Manager
4, Job Number in Start Job and Project Name in Project Manager should be the same.
a. True
b. False
5. The first step in creating a new Project Manager (.prj) file is to
a. select Project>>New.
b. navigate to the t:\br-proj\a_geopak\district\jobnumber\data directory.
c. set the working directory.
d. navigate to the t:\br-proj\a_geopak\district\jobnumber\project directory.
6. Breaklines are used to define a change in slope.
a. True
b. False
312104 Missouri Department of Transportation Quiz 1-1
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GEOPAK Road for Bridge Chapter 5 Coordinate Geometry

5.1 Objectives

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

5.2 Definitions

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

5.2.1 Coordinate System

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

Y

Z X

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

Vs N

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

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

5.2.2 Points

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

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

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

v N

ZsElev. X, E

Modifiers can be added to the direction and distance. An offset can be applied. This will locate
the point at the specified distance and direction from the starting point, then perpendicular to the
specified direction for the specified offset distance. A positive offset will go to the right of the
specified direction, and a negative offset will go to the left of the specified direction

5-2 Missouri Department of Transportation 10/11/02



GEOPAK Road for Bridge Chapter 5 Coordinate Geometry

Distances and directions can also be found mathematically. Values can be added, subtracted,
multiplied, divided, or computed with a trigonometry function

pa = 102

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

5.2.3 Lines and Line Segments

Lines are defined by a location point and a direction, and are infinite in length. Line Segments
are a portion of a line that is defined by a beginning and an ending point. Line Segment names
can be alpha-numeric up to nine characters, but cannot be numeric-alpha.
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Chapter 5 Coordinate Geometry GEOPAK Road for Bridge

5.2.4 Curves

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

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

PC — Point of Curvature; Beginning of the curve.

PT — Point of Tangency; End of the curve.

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

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

Deflection Angle (Delta) (A)

\650 /
\ /
\C. »/
N& /
¢ Z)\Q/
\ /
\ QO/

\ /
Deflection Angle (Delta) <A>©

Curve names can be any alpha-numeric characters up to nine characters in length.
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GEOPAK Road for Bridge Chapter 5 Coordinate Geometry

5.2.5 Spirals

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

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

TS — Tangent to Spiral Point

SC — Spiral to Curve Point

CS — Curve to Spiral Point

ST — Spiral to Tangent Point

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

PISCS 0,

Circular Curve
Route50-1

Ahead Spiral
Routeb0-1A

Back Spiral
Route50-18B

5.2.6 Chains

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

Region 2

Chain names can be any alpha-numeric characters up to a length of nine characters.
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Chapter 5 Coordinate Geometry GEOPAK Road for Bridge
5.2.7 Profiles

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

VPIT n4
VPI n2 Profile without Curves "
VPT n1
VPIT n3
VPT n2 Profile with Curves VPIT n4
VPT n1
VPI n3

5.3 Accessing

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

When Coordinate Geometry is started, the Start-Up

_ Dialog Box appears.
Project Mame |
Job Number | _Select | Project Name — shows name displayed on reports
Operator Code [~ (optional entry, 60 alphanumeric characters max). If
Subject | Project Manager is used, this field will be filled in

Cancel | automatically.

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

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

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

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

g[ﬁuurdinate Geometry Job: 100 Operator: cu M=] E3
File Edit Element Wiew Tools User

AEE =0+ el o) Bl Bl @lp] 2] # B A seee —

Dizable Yisualization v”I:IFF [Feature] EI Erowsze | £ |;|LI »r |
COGO Keyin | \vl

\

® ®O

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

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

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

3) Output Window shows the results generated by the commands.
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Chapter 5 Coordinate Geometry GEOPAK Road for Bridge

5.4.1 File Commands

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

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

Append = —
Catalog e et +D| +| . Ij 15::;

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

Load
Cubput L:J
Print »
Restare
Save

i

Expart 4
Irnpaort »

E xit

Append - this command is for input files only. A new input file is created by copying the
contents of an existing input file to the end of the current input file; you must use the Save
command to store this new file.

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

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

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

are ready for modify, delete, edit or read.

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

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

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

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

Exit - closes the COGO dialog box and ends the coordinate geometry session. A prompt to save
the session appears. Yes saves the input buffer, No exits without saving, Cancel returns to the
COGO session. Whether you pick Yes or No everything you did is still saved in the .gpk file.
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GEOPAK Road for Bridge Chapter 5 Coordinate Geometry

5.4.2 Edit Commands

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

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

_Dig. Editor b |[OFF Featwe] =] ' Browse |LILILILI

Inzert
OGO oy [~
Bead All
Type All
Line Range

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

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

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

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

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

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

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

10/11/02 Missouri Department of Transportation 5-9



Chapter 5 Coordinate Geometry GEOPAK Road for Bridge

5.4.3 Element Commands

ELEMENT>>POINT

# Coordinate Geometry  Job: 100 Operator: cu |_ O] x|
File  Edit Wiew Toolz User

. = ol - .
ﬁlﬁ Curve  » Copy J; 5 B ﬁ;: lE!l @lM :‘é'\ %l@ ﬁll_ Eloeleliue
: Spiral r Delete

LDisable ¥ Chain ¥ Elevation Emﬂlililﬂil
COGO key pycg » Eguate =]
[ Profle  » List/Print

Station

Store

Tranzformation

Compare Points to TIM

Set Elevation From TIM

Cell - assigns a cell name to a previously stored point

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

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

Elevation - assigns an elevation to a previously stored point
Equate - stores a new point with the same values as a previously defined point
List/Print - input a range of point numbers; List displays only the point numbers currently

stored in the .gpk file. Print displays point number, x, y, z coordinates, station value and other
information in the output buffer for the requested points. If visualization is on, this will cause the

points to be displayed. 2 Point > Store ]
Station - allows you to specify a station for an Paink Number | |
existing point. [T Awuto Increment
Coordinates
Store - stores a point located by key-in or by % | Op |
digitizing a point on the screen. A station, |
elevation, point code, cell, feature, or description ~ Station |
can be added to the point.
pot [T Elevation |
. . . PCode |
Transformation - transform one set of points into [
a new coordinate system. [ Cell | Seale |
[T Feature |
™ Description |
Apply |
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Compare Points to TIN — computes the elevations of a given set of points based on a given
DTM, and outputs the elevations to a text file.

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

ELEMENT>>CURVE
g[ﬁuurdinate Geometry Job: 100 Operator: cu M=l E3
File  Edit View Toolz Lzer
Faint r I_h
- e I== -1 1 |—|~
BRIP4 C Yo e 8 pA 2| 7| ] Boseive
Disablety 2Pl » Data e Erowse
Chain r Delete :I _I _I _I _I _I
COGOKey Pacel v List/Frint =]
Prafile ¥ Seament
Station

Tranzpose From PC % PT
Concentric

Copy - copy a specified curve to another curve name

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

Delete - will delete selected curve from the .gpk database

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

Segment — defines new curves by dividing a stored curve into segments.

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

StO.re - proyides # Store Curve from Tangents
various options for

defining and StOI‘ng Curve name EI [T Station I il

lines and curves

— Back Tangent — Element — Ahead Tangent

such as Store "

Curve from f/” | Fadius — ] |

Tangents as shown —

to the right. Pt = [ Direction Ahead [DA)
g Increment [

DB | I—

Transpose —
reverses the curve

direction. Store |
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ELEMENT>>SPIRAL

g[ﬁuurdinate Geometry Job: 100 Operator: cu
Fil=  Edit Vlew Toolz  User

1+ezd IL—' '|

Puairt
I%I I:Elr:e ffl fr‘_l [( | | /l@ ||_ Redefine
Dlsable'v' o ature] :I Brnwsel €4 |_|_| 5 |
ain F Delete

COGO Key: Parcel ¥ List/Frint H
| Prafile » Store

Copy - copy a specified spiral to another spiral name

Delete - will delete selected spiral from the .gpk database

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

Store - provides various options for defining and storing spirals.

gﬁtme Spiral from Tangents

— Back Tangent — Element — Ahead Tangent

I e

15 | _Esitlengh || Direction Ahead [D4)
DB | |—

Stare |
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ELEMENT>>CHAIN

g[iuurdinate Geometry Job: 100 Operator: cu M=l E3

Fil=  Edit Wiew Toolz User
2| B2 2] #| B | aesee

oo Puoint 3
ﬂi’zguwe 3 I?I‘rlrﬂ—lrl;'l B{;;:
Disablety =2Piral P b I[TFF Featurel |l Browse | << [ < | = | s
—— e | ] o

Area
COGO Key- Parcel r Delete u

Profile F Lapout Offset
From Offzet Chain
Tranzition Chain

DescrbeList/Print
Area — calculates the area of a closed chain

Stationing

Station Equation

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

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

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

Station Equation - provides a method for applying a

station equation to a chain g[ﬁham » Store > From Elements
Chain Mame || |

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

the database, From Elements, From Offset Chain,  Elements

and Transition Chain.

Add I Puaint |

Paint Murnber |

Apply |
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ELEMENT>>PARCEL
g[ﬁuurdinate Geometry Job: 100 Operator: cu M=l E

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

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

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

Delete - deletes selected parcels from .gpk database

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

Store - allows a user to store a parcel by adding points, curves and spirals.

Subdivide — divides a parcel into individual lots.

Editor — edits a parcel
Manual Entry - Parcel Commands

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

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

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

For more detailed parcel information, the Geopak Manual or the online help.
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ELEMENTS>>PROFILES

g[ﬁuurdinate Geometry Job: 100 Operator: cu
File  Edit Wiew Toolz User

[

enyr, Eninit — :
él% Curve >j+|f glE'l@lM?
Dizable %Ei“_al + ﬂlDFF [Feature] EI Browize | € |LILI ¥y |
aln 3
LOGD Key- Parcel 3

?%J@ ﬁll‘ Biedefine

Elewation
Ligt/Print
Oftzet

Delete - deletes selected profiles from .gpk database

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

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

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

5.4.4 View Commands

g[ﬁumdinate Geometry Job: 100 Operator: cu M=l E3
File Edit Element Tool: Uszer

e e s | T = ol : 5 :

C |ﬁ§:':' 2 v Bedefine Jf B | E 1':2_:; IE'l @lM f@ %lg ﬁll_ Hedefine
Disable Visualizatior  -sualization ¥ | Browse | <4 |LILI B |

I — Eormat ]

coGOkepin [, COGO Keyin |

Command Dutput k
Error &lert b

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

Redefine — shows the Redefine box on the tool bar.

Visualization — shows the visualization items on the tool bar.

Format — shows the format items (i.e. number of decimals, station format, etc.) on the tool bar.
COGO Key-in — shows the COGO Key-in box for entering commands in the dialog.

Command Output - show the Command Output Window in the dialog box, and controls
options for the Command Output Window.
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Error Alert — allows the user to turn on a beep and/or bring up the COGO dialog when an error
occurs.

5.4.5 Tools Commands

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

File Edit Element “iew QENNE Lzer
L 1 — Interzect = B
S A = 5| rra—| 7| B G| ae
Dizable VieLalization _v Superelevation Extdlnt Tangent

Inverse On

LOGO kepin : M avigatar Paint On Curve u
Best Fit Along Element
Tranzlation and Rotation Traverse
tMap Check Elexationz by Profile
R oadway |nterzections
Cul-de-zacs

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

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

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

Interzect |

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

Superelevation — calculates the superelevation for a given chain. (This will be covered in more
detail in Chapter 11)
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Inverse — calculates the distance and direction between points.

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

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

Map Check — edits a parcel.

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

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

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

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

5.4.6 User Preferences

g[:uurdinate Geometry Job: 100 Operator: cu
File Edit Element “iew Toolz JEEE

Preferences.. M Diabg |

— A e =] .
T TF! - | ﬂl@ ||_ Bedefine
+D| + 2 [ IL Redefinition of Elements @ / ﬁ
[izable Yizualization il || OFF [Feature] EI Erow: Yisalization 3
COGO Key-in l Coordinate Display » Ij
| Anale Display 3

Dialog - allows access to COGO Preferences dialog box.
Redefinition of Elements — toggles the Redefine option on/off. If Redefine is on, COGO data
can be redefined/overwritten. (It is recommended to work with Redefine off so the user does not

overwrite another user’s data.)

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

Coordinate Display — toggles between displaying NE or XY coordinates.

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

COGO Navigator is a tool to easily view and w IS User

edit COGO data. Navigator can be accessed by o Intersect —
the pull down menu COGO >> Tools >> i Locate q1=
Navigator or by the Navigator icon. The following ~ Superelevation J
dialog box will appear. — lnverse —
. [ 5vigator
# Navigator(100] ] e
Select Tooks Translation and Rotation
ap Check
'=||}='| ><| id|6of"| §| R?l Roadway [ntersections
LCul-de-zacs
iElement ;i  Point "l
Redraw Yisualized Elements
NE"-”E——IFEE'LI—I Clear %izualized Elementz [Temparary]
Clear Yizualized Elerments [&l]
& Mavigator(100) M= E3
Select Toolz
H X id ¢ S|N\3
Element ;
Mame Line
EEE— Curve
Spiral
Chain
. . . Survey Chain
From the Navigator, points, curves, spirals, chains, survey Parcel
chains, parcels, and profiles can be added, deleted, Profile
modified, identified, visualized, printed, or selected.
NAVIGATOR>>SELECT
#£ Navigator(100) [_J=fx]| Select All —selects all data items of a certain type. (L.e. all
w Toals points)
Invert Selection kql Invert Selection — selects all items not previously selected,
Clear Selection and unselects all items previously selected.
Selection 5 et . .
Clear Selection — unselects all items.
Fit Yiew [Selection Sef]
Show Selected Elermerts Only Selection Set - allows the user to create a selection set that
Shew Al Elements meets particular criteria. This is the same as using qu
! the Selection Set icon.

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

Show All Elements — all items in the database will be displayed in the Microstation window.
NAVIGATOR>>TOOLS

& Navigator[100] M= E i Add Element — allows the selected type of
_Select [JITY element to be stored.

,=|I}=, Add Element
Delete Element ><

oo Edit Element #%  Delete Element — deletes the selected type of
B Identify Element element.
Mame Print/Describe Elerment
Edit Element Feature

= Edit Element — allows the selected element

Yigualize Element to be edited.

Urvizualize Element

Wigualize Al » .
Redraw Vizualized Elements E
Clear Wizualized Elements [Temporary]
Clear Vizualized Elements [Al)

Settings... %

=1 Print/Describe Element — displays the
selected element’s coordinate or alignment data.

Identify Element — allows the user to select
an element by selecting it graphically.

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

@ Visualize Element — displays the selected elements according to their feature codes.

Unvisualize Element — un-displays the selected elements.

Visualize All — displays all of the elements of a certain ~ Selection Set
type, or all elements. [ ifslert Prior to Clearing S election Set:

Redraw Visualized Elements - re-syncs the coordinate [ B B (D

geometry data with the data displayed in the Microstation I™ Highlight Visualized Element
file. ™ window Center Visualized Element

~ Double Chck Action

Clear Visualized Elements (Temporary) — clears the
Action:  Edit Element ‘"l

temporary visualized elements from the view.

) ] ~ Second Click Action on Feature —;
Clear Visualized Elements (All) — clears the visualized

) ) ¥ Edit Element Feature
elements from the Microstation file.

— ¥Wiew Options
Settings — allows the user to define certain actions and

, , Paint: _ &Il Paints - |
behaviors of the Navigator.

| 0k I Cancel I
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5.6 Importing CEAL Data

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

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

5.7 Bridge Deck Elevation Commands

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

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

BRIDGE name
PROFILE name
TIE value

SE commands

ALI name

PIER command
SPAN command
CB command

FC command

GU command
BEAM commands
End Span command
Edit Text command

name of the bridge for output

a profile already stored in GPK.

defines the location of the profile grade line
width and slopes across the bridge

a chain already stored in GPK.

defines the direction of the piers (optional)
defines the layout of the span

refers to Centerline Bearing Elevations (optional)
refers to the edge of the deck elevations (optional)
refers to the gutterline elevations (optional)

set the framing plan for the current span

initiates the calculation

displays the results of the calculation

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

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

5.7.2 Profile Name
PROFILE name

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

5.7.3 Tie Value

TIE value

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

g & PGL ﬂ‘

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

i W

fle value I

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

Ha - vole
fmgm‘fl.-'e.l

When the profile grade line is to the left of the baseline, the Tie value is negative as depicted
above.

10/11/02 Missouri Department of Transportation 5-21



Chapter 5 Coordinate Geometry GEOPAK Road for Bridge

5.7.4 SE Command
SE station (R region) LT slopel distl slope2 RT slopel distl slope2

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

PGL

L dist! dist2 ,

/_’k__——{—dbk\

- sl & —
s2 P 52
SE stal LT s1 distl s2 RT s1 distl s2

PGL
disti diste
1
5 &f st P
sfaz

SE sta2 LT s1 distl s2 RT s1 distl s2

FGL
dafsft distz |
I
= p—— "'é—i-.
—_— &
sfa3

SE sta3 LT s1 distl s2 RT s1 distl s2

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

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

PIER BK direction AH direction

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

#'{:«*
/fij/ __&n _ T

Fler AW| N OE

Pier BK N401234E AH NOE

Pier BK AZ 3740 AH AZ 37 40

5.7.7 Span Command

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

Format A:
i & sagments i
o { 2 3 - 5 &
% £
5 B
& a,
% | _ Y _ 0
\— bk _station ah_station J

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

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

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

- bk_sfatfon ah_sfation
SPAN (name) bk _sta ah_sta segments (+) P

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

Format C

bk_statlon

SPAN (name) bk _sta ah_sta IN v (+)

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

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

5.7.8 CB Command
CB value

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

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

Format A:
of f sat faft

FC—\I"

of Fsef right et

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

Format B:
fal

—

of fset right _ et

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

Format C:

o e/ Y

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

of f set feft j FC ﬂ\

T

of

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

5.710 GU Command

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

5.7.11 Beam Command

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

Format A:
Fi _ _ 7
/ Beam [—' / - offsef |
B __ Beam 2—
N/ _ _ / | -offset2
_— _ . / t_t offsel 3
Beam 3— /
Beam 4 —, t offsetd

BEAM OFF offsetl offset2 offset3 ... offsetn

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

&= —/
pa Beam 1 — B
) 2= ) ) pb {—beam_spacing
8~ _ — -~ ‘:—mmn_smcmg
- Baam' j_.f = f ]
. Beam 4—  _ f/ - beam_spacing

BEAM PAR pa, pb beam spacing number of beams

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

) —— : pb
I -

BEAM BY POI pa, pb

Format C:

Locates a single beam running from pa to pb.

Format D:
- ——tr T
Tl Beam {—' wi 1P
5 _ Beam 2—1,_ _ -
g — v - — E’—"f —_ — E3
a vl Beam 3— g
- ——— Beam 4 —, wl
wf —— —_ o
b B 5o,
HIIN —1—

mis 4
BEAM pe. pf FROM n1 SPSvli n2 SPSv2... TO ml1 SPSwl m2 SPSw2...

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

END SPAN

The End Span command initiates the calculation of elevations for the current span and stores, on
disk, a table of elevations with a name composed of the name of the bridge, a hyphen, and the
name of the span (bridge-span). An ASCII file is also stored for digital terrain modeling
purposes. This ASCII file has a name composed of the name of the span, a dot, and the
extension xyz. If no name has been stored for the current span, COGO, assigns numbers to the
span starting with number 1.

5.7.13 Edit Text Command
EDIT TEXT bridge-span. TXT

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

5.7.14 Point Elevation Command

POI/EL list
The Point elevation commands calculate deck elevations for any points on the deck, which has
been stored in the coordinate geometry database file, where list is the list of points. This

command is active only when the Alignment, Profile, Tie, and Cross-slopes (SE commands)
have been previously designated.
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5.7.15 Example

RN ;

HH aK n---n-?-u--n-?n-- r?qlll!n!!r'!n!-!}-v!lr!n wlr!n;!nr!n?

j’ /By’ T 7,

-r'aamfz A _,. . hS
ﬁ v P.G.L.-\-

[0 .’j :‘E :"3 45K

SPAN KI-A

The input commands for the above figure are:

*1 BRI DGE K1

*2 PRCFI LE ABC

*3 TIEO

*4 SE 60+00 LT -2 24 -3 RT -2 24 -3
*5 SE 63+00 LT -2 36 -3 RT -2 36 -3
*6 SE 65400 LT 4 24 4 RT -4 24 -4
*7 ALIG IN

*8 &J -33 33

*9 FC -34 34

*10 PIER BK N 40 WAH N 40 W
*11 SPAN A 61+00 62+00 8 P

*12 BEAM OFF -32 -11.90 14.50 32
*13 END SPAN

*14 END

The resulting output is:

Bri dge deck el evation

Span K1-A 61+00.00 to 62+00. 00

LFC 11.4187 11.1029 11.3712 11.3712 11.3554 11.3396 11.3237
LGT  11.4490 11.4331 11.4015 11.4015 11.3856 11.3698 11.3540
BM 1 11.4792 11.4634 11.4475 11.4317 11.4159 11.4000 11.3842
BM2 11.9250 11.9042 11.8834 11.8625 11.8417 11.8209 11.8000
BM3 11.8811 11.8603 11.8394 11.8186 11.7978 11.7769 11.7561
BM 4 11.4941 11.4783 11.4625 11.4466 11.4308 11.4150 11.3991
RGT  11.4644 11.4485 11.4327 11.4169 11.4010 11.3852 11.3694
RFC 11.4346 11.4188 11.4029 11.3871 11.3713 11.3554 11.3396
PG  12.1667 12.1458 12.1250 12.1042 12.0833 12.0625 12.0417

5.8 Additional Information

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

] f{.....;’.._.....r:....:;j..rf....4’.....;‘.....;....} T
RGT H’C‘J

11.
11.
11.
11.
11.
11.
. 3535
11.
12.

3079
3381
3684
7792
7353
3833

3238
0208
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GEOPAK Road for Bridge

Exercise 5-1 Route24

Exercise 5-1

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

to store COGO elements

1. Open the MicroStation file t:\br-proj\Exercise Rte 24\Route 24.dgn.

2. Go to Applications>>Geopak Road>>User Preferences and delete the working directory

# GEOPAK User Preferences
Digtance Decimal 931234 il Direction _Bearing ™
Angle Sec. Decimal 9°9'9.12 ¥ | Coordinate ME hal
Station Decimal  9+33(3].12 hal Urit English ¥
Station Format — 12+34 bl
Wiorking Directony I | Select...
Feature Preferences. .. |
COGO Preferences.. |
Superelevation Preferences. . | GEQPAK, 2000 "l
Flar & Profile Sheetz Compatibility Clazzic v|

ok | Cancel |

[ Show this dialog at GEDPAK startup.

3. Open the Coordinate Geometry dialog. ﬂ
Create Job Number: 123

Set the Operator Code to your initials.

GEOPAEK. Coordinate Geometry

Froject Mame |

Job Mumber | 123 Select |
Operator Code

Subject |

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

[@]ep]

N ~—

[O2EQN

—

L) —
LOANLO
O

Ozl

TATION 10+12.6

L
4
S
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Exercise 5-1 Route24

4. Store points 501 and 505 with the coordinates shown.

£ Point > Store
Paint Murnber | 501 |

¥ Auta Increment
Coordinates

Marthing | 2500 P |

Easting | 4000

Station |

Elevation |

PCode |
Cell | Scale |

Feature |

i i B i

Description |

Apply |

£ Point > Store
Paint Mumber | 505

¥ Auto Increment
Coordinates

Marthing | 2513.2
Easting I 5192149

il

Station |
Elevation |
PCode |

Cell I Scale |

Feature |

o i B i

Description |

Apply |

5. Locate points 502 and 504.

gLucale Traverse <]
Locate Point | 502 " Elgvation On

[ Side Shat Mode
— Starting Point

Mame |5|31 Equatel
Elereation I 0.000000

-~ Direction

Beaing |/ M |[53240000 | E ||+l
[T Offset Distance  E1 " 0.0000

Instr. Height | 0.000000

~ Distance

Digtance | [ 450
Zenith &ngle I 5000 00.00 Fod Height I 0.000000

g Locate Traverse E
Laocate Paoint |5EI4 I Elevation On

[T Side Shat Mode
~ Starting Point

hame |5E|5 Equatel
Eleation | 0.000000

-~ Direction

Beaing | N [[5224 w |+ ]
I"| Difset Distance A1 |[0.0000

Inztr. Height | 0.000000

~ Distance

Distance I | 360
Zenith &ngle [ 50 00 00.00 Rad Height | 0.000000

Apply |

11/20/02

Missouri Department of Transportation 5-1-3




Exercise 5-1 Route24

GEOPAK Road for Bridge

6. Locate point 503 by using the Intersect tool.

g Intersect Tool

Locate Paint | 503

[ Auta Increment By | 1

— Interzect Element

Paint IEEIE Line I
— Direction

FaToPhb ||5EI1 | 502 + || GG
— Offzet

[ Distance I (0. 0000000 Right I

— with Element

Puaint IEEId Line I
— Direction

FaToPhb I|5I]4 | 505 - I|?2
~ Offset

E_':_EDistance | (1. Q000000 Right I

Intersect |

7.  Store CURVEIL, CURVE2, and CURVE3.
g Store Curve from Tangents
Curve name Icurve1 [~ Station I PC I
— Back Tangent — Element — Ahead Tangent
/A| Tangent " 153 ’A\ |
P8 [501 | T +| | | Peintahead P
ol 553 nremen
Shore |
5-1-4 Missouri Department of Transportation 11/20/02
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Exercise 5-1 Route24

7. (Continued)

g Store Curve from Tangents
Curve name ||:urve2 [T Station | PC I
— Back Tangent — Element — Ahead Tangent
/A | T angent I :> A\ |
FE |5I]2 ]
Increment ;I _I Point Ahead [Fi]
Pl |5I]3 R0d
/ Stare |
PT Curvel to 503 m 100
g Store Curve from Tangents

Curve name | curved

— Back Tangent

— Element

T angent II a5
| nzrerment I ;I _I

[T Station | PC I

— Ahead Tangent

AI
Puoint &head [Ph]
A5

8. Store the alignment chain Route24.
gl:hain » Store > From Elements

Chain Name I route24

Begin at 0+00 I

—El

501 CUR CURVET CUR CURVEZ
CUR CURYES 505

Add Paint I

Apply |

11/20/02
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Exercise 5-1 Route24 GEOPAK Road for Bridge

9. Station the centerline at the beginning with station 10+12.6

# Chain > Stationing Ed
Station | 10+12.5 Ahead |

Object [501

Apply |

10. Describe the chain and save the output file. Review the output file in UltraEdit.

11. Use COGO Navigator to view the data.

12. Exit Coordinate Geometry.

5-1-6 Missouri Department of Transportation

11/20/02




GEOPAK Road for Bridge Exercise 5-2 B1

Exercise 5-2 This is an optional individual exercise.

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

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

Set the Operator Code to your initials.

GEODOPAFK Coordinate Geometry

Project Mame |

Job Murber [456 | Select |
Operator Code |n:n::
Subject |

] | Cancel |

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

Hints:

Angles at 604 and 605 are not 90°

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

120" QOffset

75" Offset

CHAIN B1
108.7655 acres

605
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Chapter 6

Graphical COGO
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Chapter 6 Graphical COGO

6.1 Objectives

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

6.2 Definitions

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

6.3 Accessing

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

Vertical Geometry toolbox or by selecting Applications>>Geopak
Road>>Geometry>>Graphical Coordinate Geometry. If the user attempts to activate
Graphical COGO without an active session of coordinate geometry, a warning dialog will appear
advising the user that a coordinate geometry session must be started.

When Graphical COGO is started, the following dialog appears.

6.4 Dialog

The Graphical COGO dialog contains four toolboxes.

Store Elements x|
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Chapter 6 Graphical COGO

When a tool in one of the toolboxes is selected, a dialog =
! Store Point =
box will appear for the user to key-in any required & Store Poin E3

information. Id:
Coordinates:  Cartesian vI

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

6.5 Store Elements Tools

The Store Elements toolbox is used to store points, lines, curves, and spirals. The following
tools are contained in the Store Elements toolbox.

1
il Store Point — stores a point. The user can store a point by either Cartesian coordinates
(XYZ), or curvilinear coordinates (station and offset). The XY and/or Z coordinates or the
station, offset, and/or elevation can be locked or a data point can be used to place the point.

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

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

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

AN

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

b

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

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

ending points, and a point on the curve.

—= 1 Store Curve by Center — stores a curve by specifying the beginning point of the curve,

the center of the curve, and the ending point of the curve.

6-2 Missouri Department of Transportation 2/11/02



Chapter 6 Graphical COGO

ﬁl Store Tangent Curve Constrained — stores a curve tangent to the specified curve or
line.

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

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

6.6 Modify Element Tools

The Modify Elements toolbox is used to modify previously stored cogo elements. The redefine
toggle must be turned on to modify existing elements. The following tools are contained in the
Modity Elements toolbox.

L

—1 Partial Delete — deletes part of an element creating two separate elements. Additional
points will be stored if needed.

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

EE

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

X

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

e

y

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

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

-

_'"1"  Construct Circular Fillet — stores a circular curve between two elements. Works
functionally the same as its Microstation counterpart.

~

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

EI Cut Element — cuts an element into segments.

2/11/02 Missouri Department of Transportation 6-3



Chapter 6 Graphical COGO
6.7 Manipulate Elements

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

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

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

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

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

6.8 Groups

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

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

él Store Parcel — stores a parcel, takings, or easements from previously stored elements.
The user can either automatically select the elements as with Store Chain, or manually select the
elements. When all of the elements are selected, the user is prompted for the direction of the
parcel, and the point of beginning.
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Chapter 7

Horizontal Alignments
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Chapter / Horizontal Alignments

7.1 Objectives

e C(Create and store horizontal chains using graphical tools.

7.2 Definitions

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

7.3 Accessing

The Horizontal Alignment tools can be accessed from the menu . /—}';l
Applications>>Geopak Road>>Geometry>>Layout Alignments
Horizontal, from the Horizontal Alignment icon, or from the Horizontal Haorizontal

Alignment button on Project Manager. Alignrent
When the Horizontal Alignment tools are GEOPAK Alignment Startup Option
started for the first time, the dialog shown to the Harizantal Alignment Toal Compatibility:
right will appear. The user has the option to . COGO Element Based [Mew] |

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

[T Don't azk me anymore

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

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

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

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

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

will open.
gHurizuntal Alignment Generator

Eile Design Tablez Tools
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Chapter / Horizontal Alignments

7.4 Dialog

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

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

dynamic increments.

3 Preferences
Category
Element Symbology ¥ Line Symbalogy
Line ¥ Curve Symbology
Curve .
Spiral V¥ Spiral Symbology

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

Grouping:  Mone

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

ED: % _ % HA_symmetrical3CenteredCurve_._.

Fil=
Deflection Angle :  Bl<def<=75  *|
Wehicle Entm B Midde R E=xitH Offzet
s 100 75 100 20 =]
wg| 120 45 120 2.0
WEB-40 120 45 120 50|
WEB-E0 150 50 150 B0 o

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

Horizontal Alignment.

Align.. |
A0
—F"-: "'{
B
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Chapter / Horizontal Alignments

7.5 Lines/Curves Tools

Lines / Curves x|

N i i el

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

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

R

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

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

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

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

sweep angle.

-

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

™

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

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

7.6 Curve Combination Tools

Curve Combinati._. E

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

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

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

_I Place Reverse Curves — stores reverse curves between two elements. A short tangent
section between the curves can also be specified.

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

7.7 Spiral Combinations

Spiral Combinations E

2o il Boes HRat] VRN P

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

—+
—1 Place SC Tangent To Line — stores a spiral curve combination tangent to a specified
line.
f:f
Place ST Tangent To Curve - stores a spiral tangent combination tangent to a curve.
-:‘“ . . .
——1 Place SC Tangent To Curve — stores a compound spiral curve combination tangent to a

curve. The spiral will be placed between the curves.

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

Sy

Place STS (Disjoint Curves) — stores a spiral tangent spiral combination between two
curves.
s
—1 Place SCS (Disjoint Curves) — stores a spiral curve spiral combination between two
curves.
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Chapter / Horizontal Alignments

7.8 Complex Transitions

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

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

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

7.9 Alignment Tools

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

—y
?_I Place Dynamic Element — places an alignment dynamically. The user needs to select a
starting element and then specify the length of curves and length of tangents to create the
alignment. The degree of curvature can be changed, and spirals can be added as the user moves
along the alignment.

él Store Chain — stores an alignment by selecting graphical elements. This tool works
similar to the Microstation Automatic Create Complex Chain tool.
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Chapter / Horizontal Alignments

7.10 Manipulate Tools

A "|| /l ><|

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

.,

{ Move Plan View Element - moves or copies an element.

~*
_| Rotate Plan View Element - rotates the element about a specified point.
“_| Extend Plan View Element — extends or shortens any cogo element.

Delete Element — deletes an element from the coordinate geometry database (.gpk).
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GEOPAK Road for Bridge Ex. 7-1 Horizontal Alignments

Exercise 7-1

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

1. Open the MicroStation file t:\br-proj\Exercise_7-1\Route 50.dgn.

2. Use Coordinate Geometry, Graphical COGO, or Horizontal Alignment Generator to
create the alignments as shown on the following pages.

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

3. Upon completion of storing the alignments in coordinate geometry, close coordinate
geometry, graphical cogo, and Horizontal Alignment Generator.
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Ex. 7-1 Horizontal Alignments GEOPAK Road for Bridge

Route50
Beginning Point: X =1698102.3440 Y =999551.4260
Ending Point: X =1702419.9216 Y =1000116.5660
Intersect the PI point using the direction back and direction ahead of curve.
Direction Back of Curve =S 82°41° 55” E
Degree of Curve =2° 00’ 00”
Direction Ahead of Curve =N 49° 10’ 00” E
Station the chain beginning at 445+30.94

Name the alignment RouteS0.
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Ex. 7-1 Horizontal Alignments

GEOPAK Road for Bridge

Route 50
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Ex. 7-1 Horizontal Alignments GEOPAK Road for Bridge

Big Horn

Beginning Point: X =1700104.5480
Y =1000188.1340

Ending Point: X =1700092.3040
Y =998143.9168

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

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

The direction back of second curve matches the direction ahead of the first curve,
which is S 6° 32’ 27.3” E

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

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

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

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

Station the alignment with station 10+00 at the intersection point with the Route50 chain.
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Ex. 7-1 Horizontal Alignments

GEOPAK Road for Bridge

Big Horn
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Ex. 7-1 Horizontal Alignments GEOPAK Road for Bridge

Ramp 1

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

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

Degree of Curvature = 4° 00° 00”

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

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

Station the alignment beginning at 0+00

Name the alignment Ramp1

Ramp 3

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

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

PC of the first curve is the alignment beginning point.

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

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

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

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

PI of second curve is at the intersection of a line through the PI of the first curve
with a bearing of N 69° 50’ 21.3” W and a line through ending point of Ramp1
with a bearing of N 83° 27’ 28.56” E. Hint: Do not use the same point number as
the ending point for both ramps.

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

Point Ahead of the second curve is the alignment end point

Station the alignment beginning at station 0+00

Name the alignment Ramp3
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Ex. 7-1 Horizontal Alignments

GEOPAK Road for Bridge

Ramp 1 & 3
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GEOPAK Road for Bridge Ex. 7-2 Horizontal Alignments

Exercise 7-2

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

1. Open the MicroStation file t:\br-proj\Exercise_7-2\Route 6.dgn.

2. Use Coordinate Geometry, Graphical COGO, or Horizontal Alignment Generator to
create the alignment on the following page.

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

3. Upon completion of storing the alignments in coordinate geometry, close coordinate
geometry, graphical cogo, and Horizontal Alignment Generator.
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Ex. 7-2 Horizontal Alignments GEOPAK Road for Bridge
Rte 6

Hints:

Beginning Point is at

station 1268+90.8814 O

with coordinates of £ g\ /
X=45417.1720 &

Y=90,893.1483.

The PI of the curve is
located 984.25’ from Lot

the beginning point G‘ C} c[? %
along a bearing of L ~
N 80° 36’ 26” E. o
E;~ i)
Curve RTE6-1 has a 6 C? ,{ “D'*
decree of curvature of 2

1°30’ 00.0” and a O 6
</

deflection to the right
of 25°27° 00.0”.

The end point is 9 8. 5 2
!

located 3290.7634’ T
from the PT of the = i
curve along a bearing =
of S 73° 56’ 34” E, EzD
whlgh is the ahead O' 8 z f, ﬂE-:TfE.:L .
bearing for the curve. T S T
b Ehnpdes
e e e
— O e £ 1
Ll
=
%'—'UI—
gl Z L Dodo <o ul
:C‘
T
[
34 Lo
aaa KT TVl

54171720
90393 .-14E3

(3
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Quiz 2

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

Beginning chain CLASS description

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

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

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

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

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

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

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

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

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

Ending chain CLASS description
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Quiz 2

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

3. DB stands for Distance Back
a. True
b. False
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GEOPAK Road Chapter 8 Design and Computation Managﬂ

8.1 Objectives

e Understand the use of the D&C Manager in creating construction plans

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

e Be able to use the D&C Manager in conjunction with Microstation to store roadway
features and calculate their quantities

8.2 Definitions

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

8.3 Database

A hierarchical database is used with the Design and Computation Manager. For MoDOT the
default database is either MoDOT _English.ddb or MoDOT _Metric.ddb. The database stores
information concerning functional classification and display preferences for each feature and
item used in a Microstation file.

Categories are used to group and classify the features and items used in creating construction
drawings. The content the MoDOT databases are divided into three overall categories — Pay
Items/, Drafting Standards/, and Design Standards/. These three categories each contain sub-
categories. The sub-categories break down each classification into more specific sections. (See
dialog box next page).

For example, Pay Items/ is broken into several additional categories like Pipes/ and Lighting
and Signals/. Pipes/ is broken into many different categories representing various types of pipes
and pipe features that may be used in the design of your project like Flared End Sections/.
Within the category Flared End Sections/ the different pay items for flared end sections are
listed.

CADD Support personnel maintain this database. You will find commands within the D&C
menu that require a password before execution. This is a security measure to protect the
integrity of the database file and ensure its consistent application on a statewide basis.
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8.4 Accessing

Design and Computation Manager can be accessed from Project Manager >> Plan View
Quantities or from the Design and Computation Manager icon.

The following dialogs will appear.

g Design and Computation Manager =] B

File Edt Settings Fawortes Help

]34 G @

el Tuit]
|m khgpk_stddic_managertmodot_englizh. ddb \_
[ Drafng

£ Payitems

g t:\gpk_ztd\dikc_managerimodot_englizh_ddb E3

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

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

1) The D&C Manager may be configured to operate in seven different modes. A single click
on an icon will change operational modes. They are: Display Design Set Compute
Shape Pavement Preferences

L _rol
TN TN

Display Design Set Compute Shape Pavement Preferences
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2) The Content box lists the sub-categories or items available at your current position
within the database structure.

3) The Operations box will appear differently depending on the set mode of operation.

The D&C Manager dialog box can be used in two different modes. The dialog mode as shown
on the previous page, allows the user to access items in from a “directory tree” structure. The
icons at the top of the dialog allow the user to access the different operational modes of D&C
Manager.

The toolbox mode as shown below, allows the D&C Manager dialog to be docked on the
Microstation toolbars. With this format, the user accesses items from the pull-down menus, and
can toggle the various tools from the tool bar.

GEOPAEK. Design and Computation Manager E

|_\ |_managE\r'xmc-d-:|t_eng ElFI:I [@iﬂg Standards ME | @ |/l;ﬁ| | j{dl IE_JLl_IﬂJ %ﬁ’lé__‘jﬁl
\

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

The dialog box can be toggled using the appropriate icons.

A EIE

Switch to toolbox mode Switch to dialog mode

8.4.1 File Commands

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

E MoDOT_English.ddb or MoDOT_Metric.ddb will be used for all MoDOT
Save = projects. This file is password protected, so the users will not be able to make
C.
il
g

Save Az k changes to it.
terge. .. »
Compress
Faszword ...
E uit
—
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gﬂesign and Computa

8.4.2 Edit Commands M Settings  Favo
Find - will search the database (from your current location) for an item o H
2 | or category. The display in the D&C Manager dialog box will EI—__—:
change to each item/category as it is found. am p Lo ag
ol Mave..
Identify — will show the item name and description attached to an IIE %Elem“' i
id element in the design file. e
1 :
Eind...
dentify
MHew Categony...
M ew [em...
b odify [tem...
R ewiew [tem...

8.4.3 User Commands

Display Settings - temporarily changes the display of elements on the
B Favoiites screen to one common color, then the user may specify additional

m_] elements to be viewed in their original colors. This tool enhances

1; Design... visualization when working on a complex project.
= [ialog... =
;; Criteria Viewer... ol g Dizplay Preferences Ed g Design Settings

Hierarchical Paths... I _ -
i Computation Unitz... I™ One Color Display [ EIE'."EM Connectivity

Computation Unknowms. . ™ Highlight in Computation bd aximum Gap Tolerance I 0.50000

Deduction Tolerance I 0.50000
] | Cancel |
~ Cusztom Line Style Creation

[ Scale Factar [1.00000
Design Settings - sets the maximum gap tolerance and
deduction tolerance used in computations and the drawing ~ Cell Creation
scale for placing cells. Do not use the Custom Line Style
Creation option. The Project in the Microstation Manager
handles the line style scaling in the MoDOT Microstation
configuration. This dialog also sets the cell scale to adjust I™ Changs Graphic Cell Symbology:
the cell size appropriate to the drawing scale.

Drawing Scale = | 100,000 | A PCS

PCS = Preference Creation Scale

8.4.4 Recall Commands

|
Add to Favorites - saves current D&C Manager

Addto Eavorites path for easy recall in the future.

Organize Fawvarites. ..

L Organize Favorites — allows the user to edit and

¢ Payitems / Roadway / Pavement o
f SIS Aaciay ¢ TaveTIEn save the Favorites list.

5 / Drafting Standards / Plan / Alignments / MaDOT
dards
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8.5 Operational Modes

8.5.1 Design =7

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

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

Place Influence will set the level, symbology and attribute tags of elements drawn or copied
using Microstation commands. When Place Influence is On, elements are drawn using the
level, symbology and attributes as defined in the Geopak database file. When Place Influence is
Off, elements are drawn using the active level, symbology and attributes of Microstation.

The Draw Cogo Element button is for drawing Cogo elements to a design file. A single click to
this button prompts the user for a job number then opens a dialog box that allows the user to
choose a COGO item to draw.

- If a drafting item is
Drraw Plan & Prafile .
I chosen, the Draw Cogo [ R MG N R IR 3

Element button changes to Draw Plan and

Profile. A single click to this button prompts [ DPperation _
the user for a job number, and then opens the Chains | MoDOT Proposed Baseiine -
Geopak Plan and Profile Draw box shown Select Chain
to the right. ROUTERD ¥ Line Direction Label
[ Line Length Labels

There are nine possible COGO elements that ™ Line Labels Only
may be recalled from the .gpk file: points, W Curve Label
lines, curves, spirals, chains, stationing, ¥ Curve Data
parcels, profiles, and parallel chain. Each of ™ Curve Labels Orly
these options changes the dialog box to offer [ Place Curve Data By DP
relevant draw and label features used when .

. ] . ¥ Spiral Label
placing an element in a graphics file. When ¥ Spiral Data

using Plan and Profile Draw, be sure to turn

off Place Influence. [ Spiral Labels Only

[ Place Spiral Data By DF

The points and lines dialog boxes have a key-
in field that allows the user to specify the
names of the COGO elements to be drawn. Label Scale [ 100

To use the line operation, the user must use
point numbers to specify the ends of the line.
The points/lines are drawn immediately after
you enter their respective names and press the
enter key. To draw more than one point or line, place a dash in-between the point numbers. To
draw a line without using consecutive point numbers, use a forward slash.
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The dialog boxes for curves, spirals, chains, stationing, parcels, and profiles have a list box that
display the names of all stored curves and chains. Highlighting one of the available elements
causes it to be drawn into the file. Each type of item has a list of options that can be plotted.

**Note that Geopak can draw elements to levels not turned on. After elements are drawn, it may
be necessary to turn on appropriate levels and fit screen.

**Remember that Place Influence is for drawing Microstation elements. Draw Plan & Profile
is for drawing Cogo elements. Do Not have Place Influence on when using Draw Plan &

Profile.

8.5.2 Display QI

Display mode is
used to enhance on screen
visualization.

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

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

g Design and Computation M anager Hi=] &3

File Edit Settngs Fawarites Help
N - e |G E
o e JE e Y o5 S
7251012 12 in. Corrugated Metalic-Coated Steel Pipe =
725101515 in. Corrugated Metalic-Coated Steel Pipe j

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

7251024 24 in. Corrugated Metalic-Coated Steel Pipe

)

7251021 21 in. Carrugated Metalic-Coated Steel Pipe

N

# [Collection]

Not - simply turns off the display of the collection |H_= _J J

items leaving everything else on.

Only - will turn off everything but the collection

items.

853 Set @

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

Collection Box

Normal Highlight Not Only

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

Set | ¥ Uze Comples Chain D Element |

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

attribute.

8-6 Missouri Department of Transportation
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8.5.4 Compute

The Compute mode File Edt Settings Fawortes Help

E;?:J?;?Oilll;a’ggg graphic El“j id” @l L C? h‘l | +¥‘i| ><|

elements placed using the E09-10.42 Concrete Gutter Tupe B
D&C Manager. Desired & 609-10.51 Curb And Gutter Type A&

. . . . @ 609-10.52 Curb And Gutter Type B

items for inclusion in the B09-10.55 Concrete Curb .ﬁ.n;ll:llEutter (4 Inch]

computation are added to B09-20.11 Integral Curb [6 in. Height And Under) Type &

the collection box at the = -
bottom of the main D&C |&8 E09-10.51 Curb And Gutter Type A

dialog as shown to the

right.

Chosen items within

E[ED“EEtiDn] X
cither the View or a
Job: & Chain: [FODTESL _Select | Range: [15000 _View ¥

Fence are calculated,

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

upper right hand corner
of the dialog. The

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

row are discussed later.

Description: |

There are six Qutput options:

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

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

Item Tables — contains the same information as an Item Report. It produces an ASCII formatted
quantity table to be included in a drawing file or imported into the estimate program.

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

SDF Comp Book — produces a more detailed report that lists not only quantity summaries, but
also geometric properties such as plan view coordinates and station/offsets for located elements.
Format is in SDF or CSV format.

DBMS — provides very detailed information including calculated and rounded quantities,
geometric properties, pay item numbers, descriptions, station / offset values, etc. The format is
the selected database (i.e., Microsoft Access, Oracle, SQL Server, and dbase.
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To the right of the Output field is the Preview/File option. If preview is chosen, a file is not
created and the output is displayed in a GEOPAK window. If set to File, GEOPAK creates the
file whose file format is based on the Output type and whose name is defined in the key-in field
to the right of the File option. The name can be manually entered or selected via the Files
(folder) icon. The user can either Create a new file or Append the output to an existing file by
using the option button at the end of the second row. If desired, a full path may be specified,
otherwise, the report will be found in the current directory. The & icon can be used to select an
existing file.

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

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

buttons shown to the right.

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

Compute commences the computation process.

8.5.5 Shape !I

Shape mode prov1des tools for cre.atlng gﬁl]Z-H.I]E Concrete Pavement [ 6 in. HMon-Reinf]
shapes to be used for area calculations such _|[z0+]

as pavement.

£ ""| S emi-auto "l

0|

Tolerance IEI.'IEIEIEIEI Fesume ""I Diraw |

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

Semi-auto — allows the user to trace around the elements to create the shape. The user picks an
element, and then GEOPAK finds an intersection on that element. The user clicks the data point
button to accept the intersection, or reset to choose another intersection. GEOPAK will then find
the next intersection, which the user can accept or choose another. This is repeated until the
beginning of the shape is reached.

Automatic — creates the smallest shape possible. The user selects a data point inside the shape
they are trying to create. GEOPAK then moves up until it intersects an element, then traces
around intersecting elements to create the shape.

Exclusive — works the same as the Automatic mode, but allows the user to select elements that
will create a whole in the shape.
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8.5.6 Pavement _I

The Pavement mode allows the user to place pavement marking

including striping, and symbols.

+—
-+
—
-+
—
T
traffic.
—
L5
traffic.

T
S e

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

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

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

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

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

These are discussed further in the following pages.

SINGLE STRIPING

g Striping

Single Stripe & I

Single | |F'refu:urmeu:| tarking Tape |

Start on Shipe |

Stripe Len I'IEI.EIEI Skip Len |3EI.I:IEI
Tolerance IEI.I:IEH 1]

~ Begin
s | 0.0000
_oP |
Y 0.0000
~ End

0.0aa0

I
Y | 0.0000

Complex Chain I D Elemert |

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

The pay item box will reflect the currently selected pay
item in the D&C Manager dialog box; the user may
change this at any time during the process.

Next, define the start option by selecting Solid or Skip (or
a combination thereof). If Skip is active, the user must
define the stripe and skip lengths. If an ending stripe is
shorter than the Tolerance value, it will not be drawn.

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

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

Offset [ 12.00 ol
ﬂl After clicking Apply, the user must enter a data point on
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either side of the reference element to begin striping. # Stiiping

Striping is placed at the indicated offset value; the data _

point controls whether striping is offset left or right. _Double Stips 4 |

Striping is placed as a graphic group. Inside | |P'n3f.:.rmed tarking T ape |

DOUBLE STRIPING Distan-ce Between Stripes | IE.EIEI
Outside I |P'refu:urmed Marking T ape |

The process for Double Striping is the same as Single, _Solid/Skip | _Starton Stipe. |

except for having two pay item placement options, Inside Stripe Len [10.00 | Skip Len [ 30.00

and Outside. The user must select either the Inside or Tolerance [ 0.00100

Outside button for the highlighted (D&C Manager) pay

item to be displayed in the dialog box. Separate quantities | | Begin 4 o000
are calculated for each stripe. DF :
P —l Ny 0.0000
The remaining process is the same as described above. ~End
Dp | bt 0.0000
SEPARATION v [ 0oooo
& Separation This option draWS T D Element
pavement markings —l
Payitem | (5205003 Type 1 Frefom | | between two sets of Offset [ 12.00 Apply |
Diztance Between Shipes I 10.00 selected elements.
Slach Stipe Angle [45.00 | Fised | Elements may be either GEOPAK or Microstation
Tolerarice [ 0.00100 generated.
— Begin .
% 00000 Once a pay item has been selected, the user may set the
ﬂ v [ oo Distance Between Stripes and the Slash Stripe Angle.
Tolerance functions the same as for striping.
- Reference
oE | A 0.0000 A Begin DP and End DP should be issued before the
Y 0.0000 Reference DP is identified. The Reference DP must fall

between the Begin DP and End DP. It marks the location
| End " oo of the first pavement marking and determines the direction
DP | : of the slashed stripe. All other markings will be based on
i 0.0000 .
the first stripe.

1 Intersecton I =otples Lhain Tools for defining the limits of the pavement markings are

ID Location | Apply | 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.

After the Apply button is selected, the user must issue a data point in the graphics file for the
pavement markings to be displayed.
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CHEVRON DIVERGE & Chevion Diverge
Once the pay item and its relative parameters have been | Payiter | |620-50.02 Type 1 Prefom |
dﬁﬁned, tl(l;ere arle; threl:::- pmgs nee((iie;i) t? define the Distance Between Chevions | 10.00
chevron: Gore, Breaking Line and Point. e

~ Gore

The Gore point defines the wide end of the gore.

Dp | b 0.0000
¥ | 0.0000

The Breaking Line point must fall between the two sides

of the gore and sets the location of the point at which the - Breaking Line
chevron diverts in a different direction. op | b 0.0000
N 0.0000

The Point represents the narrow end of the gore where
chevrons are to stop.

P | & 0.0000
5

0.0000

D Side 1 | Complex Chain I

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

Once the Apply button is selected, the chevrons are

displayed. IDSide2 | ol |
CHEVRONS MERGE
2 Chevion Merge This process works similar to Chgvron Diverge except the
_____________________ two points, Gore and Breaking Line, have been combined
Payitem: | |62050.03 Type 1 Prefomn | | into one point that serves both functions.

Distance Between Chevrons I 10.00
Tolerance 000700 The Gore and Break DP should be located near the wide

_ Gore & Break end of the chevron. It simultaneously sets the beginning
5 0.0000 of the pavement markings and the point at which the
il N 00000 chevron will break.
- Point The remainder of the process is as described above.
b | 0.0000
DF |
i 0.0000

ID Side 1 I Complex Chain I
IDSide2 | Al |
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g Symbolz
SYMBOLS = EE!' Group Info
Cell Group Info defines the cells to be I™ iDownsheam Cell ™ Upstream Cel
placed.
Layout allows the user to repeat the <=Push
cells, and to set the locations of where
the cells are placed.

— Lapout

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

Offzet: 0.00 Jakb: I Select | I :I

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

Buffer Distance: 0.0o
~ End Lane Point

# | 0.0000 . | 0.0000 CF |

Buffer Distance: 0.0o

Apply |

8.6 DP Station/Offset

The DP Station/Offset command works in conjunction Job [

with Microstation commands and the D&C Manager. Chain 2elect |
It can be used as the data point for any Microstation Station |
command. DP Station/Offset provides precision placement Offset |
of elements based on a station and offset of a stored chain. Tangent + 150 | [ futo dngle
Uses for this command include precision placement of il iI

elements and window functions.

8.7 Draw Transition

/ Draw Transition will draw a line/curve #£ GEOPAK Draw Transition
based on a beginning station/offset and an Joh :l

ending station/offset relative to a selected chain. Chain [ Select I
Use of this command includes turn lanes, mail box _— , —

. ) O Beginring Station |
widening and lane transitions. Begining Offsst [ DF |
Note: Elements placed with Draw Transition will _ :

Ending Statian I

have Microstation element type curve when the _ DF |
.. . . . Ending Offzet |
beginning and ending offsets are different and will

have Microstation element type line and/or arc Apply |
when the beginning and ending offsets are the same.
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Exercise 8-1

This is a combination group / individual exercise to introduce and practice using three GEOPAK
plan view design tools: Design and Computation (D&C) Manager, DP Station/Offset, and Draw
Transition. The first part of the exercise will be done together to introduce the tools. The last
part is to be done individually to practice using the tools.

1. Open the MicroStation file t:\br-proj\a_geopak\d5\jSp0100\data\plan_jSp0100.dgn.

2. In order to show all of the ways to access the plan view design tools, the instructor will open
a GEOPAK project. It is recommended that the students do not open the project.

3. Open the Design and Computation Manager dialog. To access the tool, goto [

the MicroStation menu path:

SUE

Application > GEOPAK Road Design & Computation Manager

+
+

)
Fi
4
-

Ol ¥

or click on the raised icon shown in the figure to the right.

Select the item:

Lo
M3

Drafting Standards/Plan/Alignments/MoDOT Proposed Baseline

£ Design and Computation Manager =10l x|
File Edit Settings Fawontes Help

&= bhgpk_stdhdic_managerimodot_english. ddb
£ Design Standards
[=r Drafting Standards
£ Mizcellaneaus
= Plan
[ Aligrirments
&y MoDOT Existing B aseline

g id

= [MoDOT Propozed Eazeline
gy MolDO0T Temporary B azeline
23 Prafile
£ RAW
£ Payiterns
£ 3PC Toals

Select the Draw Plan & Profile button.

E MoDOT Propozed Bazeline E

[T PlaceInfluence  Match Point Test I Diraw Plan & Profile I
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4. Ifyou open D&C Manager outside of a project, you will get jobNumber
the first dialog shown to the right to indicate which GPK :

file is to be used. (If you are inside of a project, GEOPAK Job: [ 100 | eleck |
already knows which GPK file to use.) Click on Select to
bring up the next dialog shown on the right side of the page. = |
Pick job100.gpk in this dialog and click OK. (If you do
not see job100.gpk listed, ask an instructor for help.) Click OK in the
first dialog to continue to the third dialog depicted in the bottom figure
on the right side of the page.

Cancel |

GPE files

job100.gpk:

Select the Chain Operation in the Plan & Profile Draw dialog.
Set the Labeling Scale to 50

Have the following options turned on:

Line Direction

Cuve Data. o | s
Spiral Label
Spiral Data gEEDPAK Plan & Profile Draw
After all of the settings are checked, an AEERRIED _
item can be plotted by clicking once on its CLETE | MoDOT Proposed Baseline
name. Select Chain
BIGHORM ¥ Line Direction Label
Select the Chain Route50 EEEE; [~ Line Length Labels
o a MicroStation fit view to W Curve Label
see the plotted chain. W Curve Data
. [T Curve Labels Orly
Select the Chain Ramp1 ™ Flace Curve Data By DF
. v Spi
Select the Chain Ramp3 o Spfral Label
¥ Spiral Data

[ Spiral Labels Oy
[ Place Spiral Data By DF

Label Scale
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Exercise 8-1 D & C Manager

5. Select the Stationing Operation.

Be sure the Labeling Scale is set to 50.

Have the following options turned on:

Tick Marks

Tick Mark Stations

PC & PT & CS ... Labels
PI Labels

Set the following options:

Small Ticks:

Ticks LT, Labels LT
Large Ticks:

Ticks Both, Labels LT
Control Point Labels:

As Per Preferences

Select the chain Route50.
Select the chain Rampl1.
Select the chain Ramp3.

Close the Plan & Profile Draw dialog.

EEEDPAK Plan & Profile Draw E3

— Operation
Stationing |

toDOT Propozed B azeling *

Select Chain to Station

BIGHORM
Rk
RakP3
ROUTESRD

¥ Tick Marks
W Tick Marks Stations
¥ PC&PT%C5... label:

v Fl labelz
—Small Ticks

Ticks LT: Labels LT |
— Large Ticks
Ticks Both; Labels LT |

— Control Point Labels ———

Az Per Preferences |

Label Scale E

Open the Draw Transition tool by selecting the raised icon shown to the right;
it is the third tool in the tool palette. This tool, shown below, can be used to
draw linear elements relative to a chain by specifying the job number, chain, a

beginning station & offset, and an ending station & offset.

£ GEOPAK Draw Transiti

Chairy IW Select |

Beqinning Station | 445+30.94
Beginning Cffzet IEE—
Ending Statiorn IW
Ending Offset [56

Job | 100

Re £

24

k.

op
oF |

4/14/03
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GEOPAK Road for Bridge

7. Use Draw Transition to create the edges of pavement by switching to D & C Manager
category: Design Standards/Roadway/ and item: EOP New — Edge of Pavement (New).

Enesign and Computation Manager
File Edit Settingz Favorites

=10l x|

Help

g id

& | hgpk_stdhdic_managerimodot_english.ddb
[ Design Standards

(£1 Cross Sections

£ Drainage

£ Envvironmental

=71 Property

o Rw

£ Roadside

[ Foadway
Bermn Line [Mew)
Corstruction J aint
Curb Existing

EOP Exigting - Edge of Paverment [E wizting]

By EOFP Mew - Edge of Pavement [Mew]
EQS Exigting - Edge of Shoulder [Esisting]

| »

Be sure that Place Influence is X

checked to have the MicroStation B B e — | T |

Symbology match the pay |tem rlace Intence: ateh Foint Test rave Logo Elemsnt

Using the following information to draw the edges of pavement:

Beginning Ending

Chain Station Offset Station Offset

Route50 Start of chain -56 446+06.52 -56
446+06.52 -56 449+06.52 -66
449+06.52 -66 452+56.52 -66
454+26.54 -56 474+48.41 -56
474+48.41 -58 476+88.41 -66
479+48.31 -66 482+98.31 -66
482+98.31 -66 485+98.31 -56
485+98.31 -56 End of chain -56

Route50 Start of chain -28 End of chain -28

Route50 Start of chain 28 End of chain 28

Route50 Start of chain 56 End of chain 56

Rampl 1+68.30 18 12+10.00 18

Ramp3 2+51.07 -20 3+11.07 -18
3+11.07 -18 12+58.00 -18
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GEOPAK Road for Bridge Exercise 8-1 D & C Manager

8. Onyour own, use Draw Transition to create the edges of shoulder for the alignment with
the following parameters.

Use D & C Manager category: Design Standards/Roadway/ and item EOS New Conc.
Edge of Shoulder - Concrete (New).

Enesign and Computation Manager =10l x|
File Edit Settingz Favonites Help
g id D FEE ¢¥
|

[ Roadway sl

B Berm Line [Mew]
B Construction Jaint
By Curb Existing

By EOF Existing - Edge of Pavement [Exizting] —
E) EOF MNew - Edge of Pavement [Mew]

By EOS Existing - Edge of Shoulder [Existing]

B EQS Mew &gar. - Edge of Shoulder - Aggregate [Mew)
B EQS Mew &zph. - Edge of Shoulder - Asphalt [Mew)
By EOS Mew Conc. - Edge of Shoulder - Concrete [Mew]
B EOS Mew Earth - Edge of Shoulder - E arth [New] =]

Be sure that Place Influence is checked.

Beginning Ending
Chain Station Offset Station Offset
Route50 Start of chain -64 446+06.52 -64
446+06.52 -64 449+06.52 -74
449+06.52 -74 453+32.03 -74
455+08.53 -64 474+48.41 -64
474+48.41 -64 476+47.92 -70.62
478+70.54 -74 482+98.31 -74
482+98.31 -74 485+98.31 -64
485+98.31 -64 End of chain -64
Route50 Start of chain -24 End of chain -24
Route50 Start of chain 24 End of chain 24
Route50 Start of chain 64 End of chain 64
Rampl 0+75.86 -6 12+10.00 -6
Rampl 2+49.46 22 12+10.00 22
Ramp3 2+89.88 -22.71 3+11.07 -22
3+11.07 -22 12+58.00 -22
Ramp3 0+76.31 6 12+58.00 6
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GEOPAK Road for Bridge Exercise 8-2 D & C Manager

Exercise 8-2

This is a group exercise to introduce additional aspects of thee GEOPAK plan view design tools.

1. Open the MicroStation file t:\br-proj\a_geopak\d5\jSp0100\data\plan_bh_jSp0100.dgn.
Window in on the area where the ramps intersect Big Horn Drive.

2. DP Station/Offset and Design and Computation Manager will be used to plot Re F
some drop inlets and a culvert to demonstrate the use of this tool combination. @ Dg
Open DP Station/Offset by selecting the raised icon shown to the right. It is the - =
second icon in that tool palette. % Q
To place the correct item, open D&C Manager category: ﬁ G

Payitems/Drainage/Drop Inlets And Manholes. g, f.%_ﬂ,

Double click on the item: 731-10.32 Precast Concrete Drop Inlet 3 ft x 2ft. This will
activate the MicroStation Place Active Cell tool.

gnesign and Computation Manager O] x|
File Edit Setting: Favorites Help

o BE

27 Drafting Standards
[~ Payiterns |
(= Drainage
=3 Diitch
[ Drop Inlets And Manhaoles
614-30.10 Manhale Frame And Cover, Tope 18
614-30.11 anhole Frame And Cover, Tupe 1-B
614-30.12 tManhole Frame And Cover, Type 2
£14-30.13 Manhole Frame And Cover, Type 3
614-30.14 tanhole Frame And Cover Type 4
731-00.48 Precast Concrete Manhole - 48 in.
731-00.60 Precast Concrete Manhole - B0 in.
¥31-00.72 Precast Concrete Manhole - 72 in.
FA-10.22 Precast Concrete Drap Inlet 2 ftw 2 1
¥31-10.30 Precast Concrete Drop Inlet 2 ft-6 in, & 2 ft
B 731-10.32 Precast Concrete Drop Inlet 3 ft = 2 £
F31-10.33 Precast Concrete Drop Inlet 3 ftw 3 ™

| »

Be sure that Place Influence is checked or else the correct cell will not be placed.

75 731-10.32 Precast Concrete Drop Inlet 3 x|

b atch Paint Test I Draw Cogo Elemett I
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Exercise 8-2 D & C Manager GEOPAK Road for Bridge

3.

Place the cell using DP Station/Offset at the following locations:

Chain Station Offset Orientation  Auto Angle
BIGHORN 7+00 -20.5 Radial Checked
7+12 20.5 Radial Checked

The dialogs for placing the cells are shown below. After entering the correct information
into the dialog, click on DP to place the cell. (Note: Before pressing DP, make sure that
Place Cell is still the active MicroStation tool since DP Station/Offset will work with and
MicroStation or GEOPAK tool that requires as data point.)

£ GEOPAK DP Station/ x| £ GEOPAK DP Station/ x|
Job [100 Job [100
Chain [EIGHORM Select | Chain [EIGHORM Select |
Station | 7+00 Station | 7+12
Offset [-20.5 Oifset [205

R adial | = suasnge R adial | = utoange
DP A | DP A |

The instructor will demonstrate the other orientation options.

Use DP Station/Offset or Draw Transition to draw the culvert between the two drop using
the following beginning and ending stations and offsets.

Beginning Ending
Chain Station Offset Station Offset
BIGHORN 7+00 -19 7+12 19

Use D & C Manager category: Pay Items/Pipes/RCP/
and item 726-13.24 24 in. Class III Reinforced Concrete Pipe Culvert.

Be sure that Place Influence is checked to have the MicroStation symbology match the pay
item. (Note: If you use DP Station/Offset, make sure that Place Line is still the active
MicroStation tool.)
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GEOPAK Road for Bridge Exercise 8-2 D & C Manager

5. After placing the culvert, switch the D & C Manager Mode to Compute by clicking on the
shaded icon shown below. A new section, called the Collection Box, is added to the main
D&C Manager dialog. This mode can be used to compute quantities for items placed using
D&C Manager.

Enesign and Computation Manager -0 x|
File Edit Setting: Fawartes Help

7 id B FERIIE X

(= Drop Inlets And | Compute]

£14-30.10 Manhole Frame And Cover, Tope 1-4
£14-30.11 Manhole Frame And Cover, Tepe 1-B
£14-30.12 Manhale Frame And Cover, Tope 2
£14-30.13 Manhaole Frame And Cover, Type 3
614-30.14 Manhaole Frame And Cover Type 4
F31-00.48 Precast Concrete Manhole - 48 in.
F31-00.60 Precast Concrete Manhaole - B0 in.
731-00.72 Precast Concrete Manhole - 72 in.
731-10.22 Precast Concrete Drop Inlet 2 ftw 2 £t
¥31-10.30 Precast Concrete Drop Inlet 2 f-B in. « 2 |t
l B 731-10.32 Precast Concrete Drop nlet 3 ftx 2 f =1
T26-13.24 24 in. Clasz Il Reinforced Concrete Pipe Culvert

731-10.32 Precast Concrete Drop Inlet 3 ftw 2 £t

B03-10.52 Curb And Gutter Type B

[ 1>

Add the items shown above to the collection box by navigating to the pay item and either
double clicking on the item or clicking on the Add to Collection icon shown below.

The id icon in D&C can be used to aid in navigating to the items in the Payitems list. This is
done by clicking on the icon and then data pointing on the plotted item in the MicroStation
file. The instructor will demonstrate the use of this option.

Enesign and Computation Manager -0 x|
File Edit Settings Fawortes Help

5~ id| @ dERHE X
I [ Drop Inlets And Manholes @I—E
After adding the items to the collection box, zoom out in the MicroStation window until all

of BIGHORN chain is visible. This needs to be done in order to compute all of the curb and
gutter.
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Exercise 8-2 D & C Manager GEOPAK Road for Bridge

6. When D&C Manager is in Compute Mode, the Operations Box switches to the form shown

below.

E[Eullectiun] x|
Jok: |1EIEI @& Chair IBIGHDHN Select | Range: |15EI.EIEI Yiew vI

=] Preview *|[cmpou W _Ceate 7|

(Wl Ciornp B ook

Descriptior: |

Compute | ™ Highlight in Computation

Set up the dialog as shown above and click compute. The results of the computation will be
displayed in an output window. If you want a want a permanent record of the output, switch
the Preview option shown above to File as shown below and type in the name of the output

file you wish to use.

£ [Collection] x|
Job: [100° = Chain: [IGHORN _Select | Range: [150.00 View 7|
Clutpuat; ||:-:|m|:| Book |ﬂ File "Ilm ﬁ-’r Create "l

Descriptior: |

Compute | ™ Highlight in Computation

To see the other types of computation reports that D&C can generate, switch the Output to
Item Report and Item Table and generate a report using these options.

The icons in the lower left hand corner of the above dialog can be used to control the display
options for the items in the Collection Box. They are the same icons used in D&C’s Display
Mode. See the manual for an explanation of these options.

8-2-4
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Chapter 9

Labeling
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Chapter 9 Labeling

9.1 Objectives

e Learn how to label information with Plan View, Profile View, and Cross-Section
Labeler

9.2 Definitions
The GEOPAK Labeler is a tool that allows the user to construct labels using text inserts,
computed inserts, and key-in text. The Labeler is available for plan view, profile view, cross-

section view, and drainage elements.

9.3 Accessing
P—}
Plan View Labeler can be accessed from the Plan View Labeling icon. 1%
oz
Profile View Labeler can be accessed from the Profile View Labeling icon.

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

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

gEEDF‘AK - Plan Yiew Labeler - Style: ___\planimodot_eng_Isf -> Unnamed Style

Stle Files Optionz  Scale Tools

Job Mo I— Select | fo! Computed Insertz ©F User Inserts
Element:  Paoint Computed Test
Chain | Salact | # Coordinate |~ |
. . ' Coordinate
Space Return
TIN File | LFile | |7 £ pation GPK o pece_| |
Z Elevation TIN Clear | Deimit |
Label Feature £ Elevation Modeler |
52 : Chation Flace Label
|7 fﬁ\ﬁ | _+_ ;% i@sl Partial Station ]
Hot Available

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

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

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

9.4.1 Text

tl Params. I Shape] Leader] Raotate I Styles I

Job Mo I— Select | ® Computed Inzertz 0 User Inserts

Element:  Point Computed Text

Chain | Salect I > Coordinate =
: . ' Coordinate
TIN Fie | LFile | | £ pation GPK =
< Elevation TIM
Label Feature < Elewation Maodeler
s } Station
,%\ﬁ | + j/’- t@l Partial Station [~
Hot Available

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

The Computed Inserts are items that Geopak has the ability to calculate for the chosen item.
The list of Computed Inserts changes with the type of element that is chosen. If a line is
chosen, the list of Computed Inserts will show inserts of bearing, and length. If a curve is
chosen the list of Computed Inserts will change to show inserts of radius, curvature, chord
length, etc.

The user can select different elements by using the icons in the Label Feature section.

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

[+

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

®

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

£

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

The User Inserts are inserts that a user may use on a regular basis. This list can be customized
for a specific user’s needs.
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Chapter 9 Labeling

9.4.2 Parameters

Text Preferences / Symbology Sample Output

Justification
Th | 1.000
3 K .

Tw |1.000 B o =
Lz {0417 : . :
Fefo ] (=

Lewel El Colar |0 J
YWheight | 0 0w

S 8] & @l

The Parameters tab allows the user set up the text size and symbology for the label.
ﬂ Will set the symbology to the current Microstation settings.
ﬂ Allows the user to set the symbology by choosing a Microstation element.

ﬂ Will set the symbology using D&C Manager symbology

2Y Will set the symbology for all elements in the label (text, delimiters, leader lines, etc.).

9.4.3 Shape

Shape Freferences Samnple Output

| @)= felo)
Shape Offget | 0.000
Symbology
Lewvel El Calar | 0 J
Wwieight | 0 o
Style | 0 b

S| ] & @l

The Shape tab allows the user to place a shape around the label and set the symbology for the
shape. The user can select the shape to be placed around the text. The Shape Offset is used to
determine the distance between the shape and the text. The symbology icons are the same as
those described under the Parameters tab.
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Chapter 9 Labeling

9.4.4 Leader

Leader Type T erminator

ol I [ —
2] e

Sample Qutput

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

= o & 9

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

9.4.5 Rotate

Sample Qutput

Text Angle

Current Angle 3.6448

il
I?& Element Angle ’ﬁﬁ

Alignrment Angle

Set Angle By
DP | Element|  as |

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

angle, the angle of the element, or the alignment angle. Two data points or the active angle can
also set the rotation.
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Chapter 9 Labeling

9.4.6 Styles

[kerm S electar Styule Preview

0 RO

3 Drainage

1 Gen_Congt

1 Roadside

£ Boadway

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

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

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

9.5 Menus
The Style Files menu allows the user to open a new style HIEEEY Options Scale Tools
library. (Hew |
Open
Save
Save Az

In the Options menu, Minimize Dialog will minimize the dialog

box when Place Label is chosen. Use Reference File Coordinates
v Uze DF Element Aszociation

The Use Reference File Coordinates option will use the Label Toals

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

in a plan sheet.

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

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

U 2|7 || BB +|E A 5700 -

2/11/02 Missouri Department of Transportation 9-5



Chapter 9 Labeling

# Label View

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

Automatic Label |

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

labels will be adjusted according to the plan scale. The user Currert Scale 1,000

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

Cancel I

The Tools menu allows the user to use a

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

Selection Set Labeling allows the user to = ¥/ Lse Pawer Selector

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

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

computed inserts, symbology, etc. €/ Morth Quadrant
L South Duadrant

f® By Element

S elect B_I,I Single Select bl |

Apply

[T Certer Label

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

Highlight Labels
Content Correct il |

Highlight |

9

|
(@)
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9.6 Profile Labeling

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

Element: Carmputed Text

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

Faint Prafile Elevation

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

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

9.7 Cross-Section Labeling

tl Pararnz. I Shape] Leader] Fh:utate] St_l,llesl
® Computed Inserts ©F User Inserts

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

Flan Yiew ¥ Coordinate
#5 Elevation

=5 Elevation [Al. Unitg] —
Label Feature =5 Station

i =5 Partial Station
-+ L S Offset =

Mot Available

Mavigator Station
’7 Computed Test

The Cross Section Labeling dialog differs from the Plan View Labeling dialog only on the text
tab. Cross Section Labeling works with the Cross Section Navigator. The current Cross
Section Navigator station is shown on the Text tab. The Computed and User Inserts contain
values and phrases related to cross-sections.
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Chapter 10 Existing Ground Profiles

10.1 Objectives

e Learn to calculate original ground profiles based on a DTM.

10.2 Definitions

GEOPAK will generate an existing ground profile based on a stored chain from either a 3D
graphic file or from a triangulation file (TIN). The profile information is stored in the .gpk file
with the option to create an input (.inp) file.

10.3 Accessing

Existing ground profiles may be generated in either a 2D or 3D graphics file, Eisting Ground
both methods are similar except that an additional option is available with a Prafile

3D file. To access the Existing Ground Profile utility, click on Project Manager >> .
Existing Ground Profile, or choose the Existing Ground Profile icon. Once therun £ |
is chosen, the following dialog box will open.

#& GEDPAK Ground Profile

Profile Mame | Select |
Job Mumber |

O perator I

Chair | Select I
Offset | 0.000

Beg Station |

End Statil::n |

Increment | [5.000 TIN
TIM File | Files |
Apply |

10.4 Dialog

Profile Name - Name of the profile to be stored.
Job Number and Operator - .gpk job number and user’s initials.
Chain - Name of stored chain used for profile stationing.

Offset - Produces a profile at a user specified offset to the selected chain.
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Chapter 10 Existing Ground Profiles

Beg Station and End Station - By clearing each field and hitting the Enter key the stationing
will default to the beginning and ending station limits of the selected chain. The user may also
key-in a station range within the limits of the chain.

There are four options that control the frequency of elevation calculations along the base chain.

Increment - based on the beginning station of the alignment, incremented by a user specified
value.

Intersect - an elevation is calculated at every intersection of the alignment with a triangle side.

Even - will compute elevations at even stations rather than an incremented distance along the
alignment. This is best used for alignments with station equations.

POT - calculates an elevation at each POT along the alignment

When in the Increment, EVEN or POT mode, an additional option box will provide two modes
of operation for extracting data; graphic or TIN. (Only available in 3D file)

When using the Intersect or POT option with the graphic option, you will have an additional
option for a circle to be drawn into the 3D file at the location of the intersection.

**Note: It is recommended to use the Intersect option, as this will provide the most accurate
existing ground profile.

10.5 Reviewing Profiles

Once a profile has been created, it may be reviewed in two ways:

1) Output viewed from the COGO dialog box: Element >> Profile >> Print/List

2) Profile drawn from the D&C Manager: By selecting the appropriate categories, for example:
Drafting Standards >> Profile >> Existing Ground Profile >> Profile Scale

Note: Always set an origin point for the profile display by drawing the Profile Cell.
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Chapter 10 Existing Ground Profiles

10.5.1 Plotting Profiles

1) Draw a diagonal line to serve as a reference point.

2) Start D&C Manager.

3) From D&C Manager, choose the appropriate scale from the category Drafting
Standards>>Profile>>Existing Ground Profiles or Drafting
Standards>>Profiles>>Proposed Ground Profiles.

4) Choose the Draw Plan & Profile button.

5) Set the options to be shown on the plotted profile.

EEEDPAK Plan & Profile Draw Ed

— Dperation
Prafiles | A0 Scale Propozed Ground Prafile 1

Select Profile

ROUTESOEX M WPlLsbels _FromVPl |
ROUTESOPR Toh

[V Horizontal Asiz Labels

¥ Wertical fxis Labels

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

¥ Gradelabel: '+ and - I
VK value

[~ Extemal Length

[T Station Equation Mo Gaps I
¥ WPCAPT Label

¥ iStopping Sight Distance:

[™ Project Profile

Label Scale | 100

<

6) Choose the profile from the list.

7) Set the horizontal and vertical scales and the station range to be plotted.
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Chapter 10 Existing Ground Profiles

& Profile

— ROUTESROPR
Beginning Station  445+30.94

Ending Station  490+40.00
Beginning Elewvation  F0F.3400
Ending Elevation  7O7.0200
b azirmum Elevation 7767333
Mirirmurn Elevation 7063523

Harizontal 5cale IE:I:I—
Vertical Scale I'IEI—
B eginning Station IW
Ending Station IW
Stiip Grade Increment I—

[P Station | 44543094
DF Elevation I G0, 0000

DF & | 18105758.0583
CPY | 10753328735

— Profile Cell

FGL Chair IHDUTEED Select |

Bram ColATRY | IdentityCel |

] 4 | Cancel |

8) Determine the station and elevation of the origin point. (Usually the station will be the

beginning of the chain, and the elevation will be a rounded value below the minimum
elevation of the profile.

9) Select the By DP button and snap to the end of the diagonal line plotted in step 1 and

accept the location. The coordinates for that location will be filled out.

10) If a profile cell has not been previously plotted, and is desired, set the PGL Chain and

11) Select the OK button.

choose Draw Cell at XY. If a cell has been previously drawn, selecting the Identify
Cell button and choosing the appropriate cell will fill in the scale, station and DP
information.

10-4
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GEOPAK Road for Bridge Exercise 10-1 Valley Section

Exercise 10-1 This is a group exercise

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

If the line indicating the location of the valley section is not visible, use Level Manager to
turn on Level 22.

2. Open the project j2p0300.prj and enter Road as user userc.

Copy the J2P0300 working alignment to Valley and enter that working alignment.

Select Working Alignment
Hewr... _ Time
[ Copy..  JSISERGE 05/31/2002 101508
tadify... IJser 07/ 241938 10:21:20
Delete 06142002 12:54:11
Dezcription

Cancel |

Go to the Plan View screen in the working alignment definition and select VALLEY as the
default chain.

gWurking Alignment Definition: valley x|

Design File: | plar_J2P0300.dgn File |

Pattern Chain: [VALLEY

Shapes

Frofile Yiew Begin Statior:  0+00.00
Loczation

Crozs Section VWiew End Station:  26+53.54

E wizting Ground
Propozed Finizh Grade
DT

M Cancel |
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Exercise 10-1 Valley Section GEOPAK Road for Bridge

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

Copy the MoDOT run, name the new run Valley and enter the new run.

4. Create an original ground profile for the valley section.

Profile Name: Valley.

Job Number: 300.

Operator: cu.

Chain: VALLEY.

Offset: 0.

Beg. Station: Will be filled in when the chain is chosen.
End Station: Will be filled in when the chain is chosen.
Mode: Intersect TIN.

TIN File: j2p0300.tin.

£ GEOPAK Ground Profile P

Prafile M ame |"-.-"a||e_l,l Select |
Job Mumber ISEIEI

Cperator | cu

Chain [VALLEY Select |
Offset | 0.000

Beg Station | 0+00.00

End Station | 26+53.54

Interzect I TIM

R adiug of output cincle I'IEI.EI
TIN File [J2POZ00.TIN Fils | [ | Select |

ok I Cancel |

Click OK to create the ground profile input file, Yes to store the profile, and Yes to delete
the 3D profile string.

File
[F00acLinp

containing ztore profile
commands has been created. Would you like to delete
Do you want to store profile?

o |

the 3D profile string 7

s |

Close the Ground Profile dialog, saving the settings.

10-1-2 Missouri Department of Transportation 4/14/03




GEOPAK Road for Bridge Exercise 10-1 Valley Section

5. Open MicroStation file t:\br-proj\a_geopak \d2\j2p0300\data\profile j2p0300.dgn and
attach t:\br-proj\a_geopak \d2\j2p0300\data\plan_j2p0300.dgn as reference files

6. Plot the existing ground profile above the plan view geometry using D&C Manager item
Drafting Standards \ Profile \ Existing Ground Profiles \ 1”’=100" Existing Ground
Profile and clicking on Draw Plan & Profile in the operations box.

Set the Labeling Scale to 100 and turn on the following options as depicted below in the
figure on the left:

Horizontal Axis Labels

Vertical Axis Labels

Choose the profile Valley, to bring up the dialog shown below in the figure on the right.

Set the following parameters:
Horizontal Scale: 100

Vertical Scale: 10
DP Station: 0+00.00
DP Elevation: 700
DP X and Y: Press DP and data point on the screen in an open area
above the plan view data or enter the values shown.
PGL Chain: VALLEY
#Z GEOPAK Plan & Profile Draw x| =]
: ~WALLEY
Beginning Station  0+00.00
- Operation Ending Station 26+5754
Prafiles | 1"=100" Exizting Ground Profile® Beginning Elevation 7982653
Select Profile Ending Elevation 8003503
b amirumn Elewvation 8062212
VALLEY B Pl | Bt | Minimurm Elevation 7718160
Cirzle I
¥ Harizantal Asis Labels Horizontal Scale IW
¥ ‘ertical Axis Labels Yertical Scale I'IEI—
[T W.C. Incremental Elevations Beginning Station [0+00.00
[T V.C Parameters Endirg Statian W
[T Gradelabel: '+'and " I Strip Grade Increment I'IDEI—
[ K value i I—
[T Extemal Length bF Statﬁnn 0+00
I Station Equation  No Gaps I [P Elevation |F"EIEI.EIEIEIEIEIEI
™ WPCAPT Label D1 45000 {5
[~ Stopping Sight Distance DRY ] s0m0 L
™ Project Profile ~ Profile Cell
Label Srale PGL Chain [VALLEY 4|SE|E':t
Draw Cell 03¢ | Identify Cell |
OF. | Cancel |

Press Draw Cell At XY and OK buttons to draw the profile cell and existing ground.
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Exercise 10-1 Valley Section

GEOPAK Road for Bridge

7. Complete the Profile View and Location sections of the Valley Working Alignment.

Existing Profile: VALLEY
Proposed Profile: VALLEY

EWurking Alignment Definition: Yalley

Plan “igw
Fattern
Shapes

I Prafile Yiew

Location
Crozs Section Yiew
E xisting Ground
Propozed Finizh Grade
DTH

M Cancel |

Eisting Prafile: | VaLLEY
Propozed Profile: |WALLEY

X

Select |

Dezign File: | profile_J2P0300.dgr

Beqin Station:  0+00.00

End Station:  26+53.54

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

EWDrking Alignment Definition: Yalley il
Plan Yiew Harizontal Seale: | 100.000000000000
Patterm Wertical Scale: [10.0000000000000
Shapes
Profile iew Station Equation: Mo Gaps I
Location -
Croes Coction Vi DF Statior: | 0+00.00F 1
Exizting Ground DP Elewatior: | 700.000000000000
P d Finizh Grad
DT et DP3¢: [ 450000000
EvDP
DP*: | 92000.0000
Profile Cell
Q. | Cancel | ’V I
Accept the changes by clicking on the OK button.
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Chapter 11 Vertical Alignment Generator

11.1 Objectives
e Create and store vertical alignments using the Vertical Alignment Generator.

11.2 Definitions

The Vertical Alignment Generator is a GEOPAK tool that can graphically create and modify
proposed design profiles or modify an existing ground profile. These operations may be
accomplished through a dialog box and/or by dynamic manipulation of graphic elements.

A profile may also be created with Coordinate Geometry (COGO) input.

11.3 Accessing

Vertical Alignment Generator may be invoked by Project Manager >> Vertical \ertical |
Alignment

Alignment or by the Vertical Alignment Generator icon. ,ﬂwl
& Settings =]| The first dialog box that appears is labeled Settings.
The entries in this box set the parameters and define
Job Mumb . e .
o5 R :] the location within the design file where the profile
Opsrator Cod | is to be displayed. All fields must be completed
_PGL Chain [ Select | before the design process can begin. As the OK
b L““S“'_"" anldsSTaIIEanW button is clicked, the Vertical Profile Generator
orizantal seale 1. dialog box will appear.
Wertical Scale | 1.000000
Reference Station | Choosing the Identify Cell button and selecting a
Reference Elevation [ 0.000000 profile cell can also fill in the information. Ifa
s [0.000000 profile cell does not exist, the Draw Cell at X, Y
DF can be used to place a profile cell using the location
v | 0.000000 . . . . .
and scale information provided in the dialog.
~ Profile Cell
DrawCellaty | Identify Cell |
ok | Cancel |

2/11/02 Missouri Department of Transportation 11-1



Chapter 11 Vertical Alignment Generator

11.4 Dialog
This tool allows a user to load a previously stored profile or create a new profile. You will
notice changes in the configuration of this dialog box as you design a vertical alignment.

& GEDPAK Profile Generator
File Toolz User

Station OFF

Elevation | JFF

Dynamic

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

Various design parameters must be defined prior to designing a new profile; we will discuss
those as we look at the options provided under the three headers, File, Tools, and User.

11.4.1 File

Clear - clears the profile display from Microstation graphics and removes all
Tools  VPI’s from the dialog box.

Clear |_

2

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

Load

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

E xit

Save - stores a new profile or updates (redefines) a previously stored profile under the same
name.
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Chapter 11 Vertical Alignment Generator

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

Exit - ends the process.

11.4.2 Tools
Critical Points - Vertical curves may also be defined by one or two
_File R User critical points. If mathematically solvable, the vertical curve will be

drawn and the design speed display adjusted to fit the current
lzzue D ata Point parameters.

Issue Data Point - Permits the user to type in stations and elevations, issue a data point that can
be part of a Microstation place line, place a cell or perform another generic operations. This is
useful in displaying visual references within the profile that need to be considered in design of
the vertical profile.

11.4.3User

Z GEOPAK Profile Gen Preferences - sets the rounding parameters for each of the items
File Tools [IES listed in the dialog box.

E Walues
Settings

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.

11.5 Creating A New Profile

Step 1 Place the first VPI (Note: The enter key must be used to ensure values are accepted.)
Four options:

1. Type station and elevation of the VPI into dialog box

ii. Enter station of VPI as precision input (type in value) Elevation is defined
through dynamic cursor placement on screen

iil. Elevation is defined via precision input Station is defined through dynamic
cursor placement on screen

v Both values for the VPI can be established dynamically on screen

Step 2 Define ahead (or back tangent)
Station, elevation, grade and length parameters may be defined via precision
input, dynamic manipulation or a combination of both.

Step 3 Define remaining VPI’s and Grades
A repetition of the process from Step 2 with an option to insert VPI’s between
two existing VPI’ s

Step 4 Define Vertical Curves
Simply define the design speed from the Speed option button and GEOPAK will
reference the K-value table and draw the vertical curve. If a curve overlap occurs,
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Chapter 11 Vertical Alignment Generator

an overlap message will be displayed in the dialog box along with the overlap
length.

Step 5 Adjusting Curve Lengths
The vertical curve can be modified by directly keying in either the K-value, curve
length or design speed in the dialog box. You will see the displays in the dialog
box automatically adjust to reflect the results of any modifications.

Step 6 Save the Profile

11.6 Precision Placement Options
Options available for creating or modifying vertical curves, VPI’s and grade lines:

IMC
OFF - Values change. LCK

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

LCK (Locked) - Forces all operations to maintain the designated profile parameters.
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GEOPAK Road for Bridge Exercise 11-1 Vertical Alignments

Exercise 11-1 This is a group exercise

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

2. Open the project j2p0300.prj and enter Road as user userec.

Copy the J2P0300 working alignment to Rte6 and enter the Rte6 working alignment.

Select Working Alignment Select Working Alignment

Bun
_ Time M amne Time
Copy... | Project 05/31./2002 JZ2P0300 05/31./2002 10:19:.08
b oddify. .. zer 074241338 10:2 MaDOT 07/241993 10:21:320
Delete Run 0641 4/2002 03:32:42
Dezcription Dreszcription

Ci Cancel |

3. Enter the Rte6 Working Alignment Definition by clicking on Define in the Road Project
dialog.

Set the chain to Rte6 in the Plan View section of the dialog as shown below.

£ working Alignment Definition: Rteb |
Flan iew Diesign File: | plan_j2p0300.dgn il
Fattern . : :
s Chair [RTER
Prafile Ve Begin Statior:  1265+90.82
Location
Cross Section VYiew End Statiorn:  1.320+00.00

Exizting Ground
Fropozed Finizh Grade
DTH

M Cancel |
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Exercise 11-1 Vertical Alignments GEOPAK Road for Bridge

4. Choose Existing Ground Profile from the Road Project flow chart.

Copy the MoDOT run, name the new run Rte6 and enter the new run.

5. Create an original ground profile for the project.

Esizting Ground

Profile Name: Rte6EX.

Job Number: 300.

Operator: cu.

Chain: Rte6.

Offset: 0.

Beg. Station: Will be filled in when chain is chosen.
End Station: Will be filled in when chain is chosen.
Mode: Intersect TIN.

TIN File: j2p0300.tin.

# GEOPAK Ground Profile X|

Prafile Marme l Ma Select I

Job Murber | 300
Operator I-:u—
Chain [FTEE Select |
Offset | 0.000
Beq Station | 1263+30.331
End Station | 1319+33.993

Interzect I TIM
R adiug of output cincle I 100

TIM File [JZPO300.TIM Files |

Apply |

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

Attach the file t:\br-proj\a_geopak_\d2\j2p0300\data\plan_j2p0300.dgn as a reference
file, if it is not already attached, and fit the screen.
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GEOPAK Road for Bridge

Exercise 11-1 Vertical Alignments

7. Plot the existing ground profile below the plan view geometry using Design and
Computation Manager item Drafting Standards \ Profile \ Existing Ground Profiles \
1”=100’ Existing Ground Profile.

Be sure all options are turned off, and the Labeling Scale is set to 100 as shown below in the

figure on the left.

Choose the profile Rte6EX, which will bring up the dialog shown below in the figure on the

right.

Set the following parameters

Press DP and data point on the screen in an open area
or enter values shown.

x|

Horizontal Scale: 100
Vertical Scale: 10
DP Station: 1281+77.12
DP Elevation: 700
DP X and Y:
PGL Chain: Rte6
Z= GEOPAK Plan & Profile Draw
— Dperation
Prafiles | 1"=100" Exizting Ground Profile®
Select Profile
RTEEE= [ WPl Labels Fram %P I

[T K wvalue

Circle I

[T Horizontal Asiz Labels

[T Wetical Axis Labels

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

[T GradeLabels  +'and I

[T Extemal Length

[T Station Equation Mo Gaps I

[~ WPCAPT Label
[ Stopping Sight Distance
[™ Project Profile

Label Scale

~ RTEBEX
Beqginning Station

Ending Station

128147712
1311+71.27
822 2096
833,594
833,594
771.8160

Beginning Elevation
Ending Elevation

b airnum E lesation
Finirmurmn Elewation

Harizontal Scale IW
Yertical Scale I'IEI—
Beginning Station IW
Endirg Statian IW
Stiip Grade Increment I—

DF Statian I 128147712
[P Elesvation | 700.000000

DR | 45000 o

DRy [ 88000

~ Profile Cell

PGL Chain |FiTEE Select |

Draw Cell 03¢ | Identify Cell |

oK |

Cancel |

Press Draw Cell At XY and OK buttons to draw the profile cell and existing ground.
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Exercise 11-1 Vertical Alignments GEOPAK Road for Bridge

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

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

B
Job Mumber IEEIEI
Operator Code In:u
FGL Chain |F|TEE Select |
— Locahion and Scales
Hanzontal Scale | 100.000000
Yertical Scale | 10.000000
Feference Station I 1281+77 12 R
Feference Elevation I 00, 000000
= | 45000, 00000C
v | 88000, 00000C bF
— Profile Cell
Diraes Cell at 3 | |_§_'I_;Eié'r'i't'i'fj.i"if:'é'l'lﬁ |
ok, I Cancel |
VPI 1 Sta.: 1281+77.20 Fd Grade: -6.40
VPI 2 Sta.: 1285+35.00 Elevation: 799.50 Vertical Curve L: 600
VPI 3 Sta.: 1298+40.00 Elevation: 799.50 Vertical Curve L: 300
VPI 4 Sta.: 1306+80.00 Bk Grade: -0.01 Vertical Curve L: 660
VPI 5 Sta.: 1311+70.00 Bk Grade: 6.80
Save the profile as Rte6PR.
£ Save Profile As x|

Prafile l @aa Select |
File |i3EIEI|:u:u.in|:| Select |

Cancel |

Exist the Profile Generator. Do not save the profile since it was just stored, but save the
vertical alignment settings.
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GEOPAK Road for Bridge

Exercise 11-1 Vertical Alignments

9. Plot the existing ground profile using Design and Computation Manager item Drafting
Standards \ Profile \ Proposed Ground Profiles \ 100 Scale Proposed Ground Profile
1”=100° H & 1”’=10" V.

Turn on the following options as depicted below in the figure on the left.

VPI Labels

Horizontal Axis Labels
Vertical Axis Labels
V.C. Parameters

Grade Labels

K Value

VPC/VPT Label
Stopping Sight Distance.

Choose the profile Rte6PR, which bring up the dialog shown below in the figure on the

right.
Profil 3 X
7= GEDPAK Plan & Profile Draw x| =]
} - RTEGFR
- Beginning Station  1281+77.20
B DDE'_at'D" _ Ending Station  13171+70.00
Profiles | 100 Scale Propozed Ground Prafile Beginning Elevation 822 3992
& elect Profile Ending Elevation 8327360
RTEEEX W WPlLabels _FromVPl | Masimum Elevation - 832.7350
RTEEFR = I Fimirumm Elesation  793.4430
¥ Honizontal &z Labels Harizantal Seale || 10000000
V¥ ertical Axis Labels Wertical Scale I'IEI
[T W.C. Incremental Elevations Beginning Station |1281 +77.20
¥ .C. Parameters Ending Station |1311+?EI.EIEI
¥ Grade Labels '+ and I Stip Grade Increment |
oo DP Station [1281+77.12
+77.
[T Extemnal Length 3 ?Dn
[ Station Equation M&I DF ElEVS;D; I ?Eghnﬂnﬂmm
¥ WFCAPT Label DP
¥ iStopping Sight Distance; DF 8eno0
™ Project Profile ~ Profile Cell
Label Scale [100 PGL Chain [RTEE _Selest |
Draw Cell 03¢ | Identify Cell |
] | Cancel |
Use the Identify Cell button in the dialog to select the profile cell placed earlier.
Plot the profile Rte6PR by selecting the OK button. Close D&C Manager.
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Exercise 11-1 Vertical Alignments

GEOPAK Road for Bridge

10. Complete the Profile View and Location sections of the Rte6 Working Alignment.

Existing Profile: Rte6EX
Proposed Profile: Rte6PR

EWurking Alignment Definition: Rteb

Plan “igw
Fattern
Shapes

I Prafile Yiew

Location
Crozs Section Yiew
E xisting Ground
Propozed Finizh Grade
DTH

M Cancel |

Dezign File: | profile_J2P0300.dgr

Emisting Prafile: | RTEGE:

X

Select |

Propozed Prafile: | RTEGFR
Beqin Station: 128147712

End Statior:  1311+71 .27

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

EWDrking Alignment Definition: Rteb

Plan “igw
Fattern

Shapes
Prafile View

Location
Crozs Sechon Yiew
Exizting Ground
Propozed Finizh Grade
ODTM

M Cancel |

(

Harizontal Seale: | 100.000000000000

Yertical Scale: | 10.0000000000000

Station Equation: Mo Gaps I

DF Statior: [ 1281+77.12R 1

DP Elewatior: | 700.000000000000

DP 3 | 45000.0000

DP*: | 22000.0000

Profile Cell

Accept the changes by clicking on the OK button.
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GEOPAK Road for Bridge Exercise 11-2 Deck Commands

Exercise 11-2

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

2. Open the project j2p0300.prj and enter Road as user userc. Select the Rte6 working
alignment.

3. Choose Coordinate Geometry from the Road Project [Fgrgaaiieiamamie
flow chart.

Project Mame | j#p0a00

Enter Coordinate Geometry with the settings shown JobNumber [300 _Select |
to the right: Operator Cade [ou

Subject | 250531 Deck

Eancell

4. Use Bridge deck commands to find the quarter point elevations for the first span for Bridge
A6059.

Bridge Name: A6059.

Profile: RTEG6PR.

Tie: 0.

Cross Slope -2% (Normal Crown)
Alignment: RTES6.

Pier Direction Rt. to Lt.: N135634 W.

Back Sta. CL Bearing: 1288+26.4434.

Ahead Sta. CL Bearing: 1288+70.9850.
Roadway Width: 36°.

Beam Spacing: 8-2”.

The needed COGO commands are given below:

BRIDGE A6059

PROFILE RTE6PR

TIE O

SE 1288+00 LT -2 12 -2 RT -2 12 -2
ALI RTEG6

PIER BK N 13 56 34 W AH N 13 56 34 W
SPAN 1 128826.4434 128870.9850 4 + P
FC -19.333333 19.333333

GU -18 18

BEAM OFF -16.333333 -8.166667 0 8.166667 16.333333
END SPAN

Save the COGO commands (File >> Same) as an input file. Name it 5§9-1 and give it the
description: A6059-1 Deck.
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Exercise 11-2 Deck Commands GEOPAK Road for Bridge

5. Use Ultra-Edit to view the file:
t:\br-proj\a_geopak\d2\j2p0300\data\a6059-1.txt.

Your results should be identical to those shown below. If not, use the COGO Editor (Edit
>> Editor) to correct your input file. Once it is corrected, do a Restore/Read. Save the
corrected input file.

Bridge Deck Elevation.

Bridge A6059
Span A6059-1 1288+26.44 R 1 to 1288+70.99 R 1

BM 1

BM 2 799.3461 799.3369 799.3367 799.3367 799.3367
BM 3 799.5039 799.5000 799.5000 799.5000 799.5000
BM 4 799.3375 799.3367 799.3367 799.3367 799.3367
BM 5 799.1733 799.1733 799.1733 799.1733 799.1733

RGT 799.1400 799.1400 799.1400 799.1400 799.1400
REC 799.1133 799.1133 799.1133 799.1133 799.1133
PGL 799.5039 799.5000 799.5000 799.5000 799.5000
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Chapter 12 Plan & Profile Sheets

12.1 Objectives

e Understand and be able to use the Plan & Profile Sheet Generator

12.2 Definitions

Based on user-defined parameters and sheet size, sheet borders will be placed into a blank design
file relative to a specific alignment. Modifications may be made to sheet size and location.

Once the sheet boundaries are in the proper location, the designer may then place the sheet(s)
into a design file(s) with the appropriate reference files and sheet cell.

The CADD Support Center has set up data files as a basis for generating typical plan and profile
sheets. These sample data files include all of the settings that are “User Definable” via the Plan
and Profile Sheet Preferences dialog box. These settings include the General Settings, Plan
Drawing Area, Profile Drawing Area, Grid Settings, Tabular Data, etc.

12.3 Accessing

The Plan and Profile Sheets Generator may be invoked via Project Manager >> Plan and
Profile Sheets. The Plan & Profile Sheets dialog appears.

gPlan!Pmﬁle Sheets - tAgpk_std\sheet_data_files\i_100plpr.dat [E3

U=zer

Job Mumber: -. Seleu:t...l Mode: Sheet Lapout "I

Define Profilz Origin... | Chair: I ROUTERD Select... I
Define Tabular Data..._| Profie: [ _Select.. |

— Sheet Info
1100FF | Scale [ 10000 Display &l Shests ¥
Description:  1"'=100° Flan and Prafile Sheet Flan #: I'I_
Drawing Area: 31000 1050.0 Profile #: I'I_
— Sheet Composzition Sheet

[T ByBegin Station/Overap W By Station Range Layout |
~ Clip |
Drawing Area:  waniable 17000 1050.0 —IFlr':'f'lE x

Clip Shests. . |
Station Range: I 3000.00 v Fadial
b dify. .. |
Yertical: I 0.00

— Owverlap
PerCent > | W alle; Q.00

Beqin Statian: |1EI+EIEI.I:IEIEI R 1 DF | End Statiar: I 46+13.404 R 1 DF |
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12.4 Plan & Profile Sheet Layout

The user first needs to select the job number, chain name, and profile name to layout the sheets
along.

gF‘Iam’Pmﬁle Sheets - t\gpk_std\theet_data_filez\i_100plpr.dat [E3

U=zer

Job Mumber: |1EIEI Select. .. | Mode: Sheet Lapout "l
Define Profile Origin...| Chair: |FH:IL|TE5EI Select...|

Define Tabular Data... | Prafile: |F|EIL|TE5EIF"F| iSelect ]

Once the profile is selected, the user needs to reference or plot the profile into the plan sheet.
The profile origin needs to be defined by selecting the Define Profile Origin button and filling
out the dialog box with the proper information.

& Define Profile Origin DP Station — station value of the data point used to
define the location of the profile.

DP Statior: || |
DP Elevation: | 0.0000 DP Elevation — elevation value of the data point used to
Horizontal Scale: | 100.00 define the location of the profile.

Werical Scale: | 10,00 . .
otz | Horizontal Scale — horizontal scale the profile was

DF & 0.0000
By DP | | plotted at.
DPY: |  0.0000
Mo Gap ¥ | Vertical Scale — vertical scale the profile was plotted at.
Frofile Cell
{ Diraw Cell at 5 | Identify Cell | DP X - the X coordinate of the profile location.

DP Y —the Y coordinate of the profile location.

The X and Y coordinates can be selected by choosing the By DP button, then selecting the origin
point in the drawing file. If the profile has a station equation, the profile can be plotted with gaps
or with no gaps.

Choosing the Identify Cell button and selecting a profile cell can also fill in the information. If
a profile cell does not exist, the Draw Cell at X, Y can be used to place a profile cell using the
location and scale information provided in the dialog.

Beqgin Station; |1EI+EIEI.EIEIEI F1 DP | End Station: |4E+'I 3404 R 1 DF |

The Beginning Station and Ending Station fields are automatically filled in with the station
limits of the chain identified in the upper portion of this dialog box. Should the user want to
begin or end at a different location the user has the option to type in the station limits for sheet
processing or click the DP button and data point a location on the screen along the center line.
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Chapter 12 Plan & Profile Sheets

12.4.1 Sheet Info

After the chain and profile information has been setup, the user needs to choose the scale and
type of sheet to create, and enter the scale value.

EFIanJ’F‘mﬁle Sheets - t:\gpk_std\sheet_data_Files\i_100plpr.dat  [E3

Izer

Job Mumber: |'IIIIIII Select... | Mode:  Sheet Layout "l

Define Profile Origin... | Chain: [ROUTESD Select.. |
S |‘|1|-:||:|IF'|_I o Profile: IHDUTEEDPH _Select... |

- Sh 1oopz _
» [100FP Scale: I 100.00 Dizplay &l Sheets "l
o, 100PR ' Plan and Profile Sheet Plan #: [1
[200PL o
Ciran 1200PR = 10800 Prafile #: I'I
- 5h  zo0pL Sheet
| 120PF serlap W By Station Flange Lapout |
- [ I50PL :
I50P2 risble 1700.0 % 1050.0 _Puofle <]
I50PF -
I50PR _ Ip Sheets... |
WioogpL 00000 ¥ Radial —
odity....
M1000PZ g —l
. M1000PP
-0  M1000PR
_ M2000PL Walue | 0.00
——  MZ000PR
Begr  MOOFL 0R1 _DP | EndStation: [46+13.404R1  _DP |
MZ00PR
MS00PL
MS00P2
ME00PP
MSO0PR

From the list, the user needs to select the scale and type of sheets they want to create.

Type Purpose

1100PL Creates English Full Plan Sheets 1°=100’
1100P2 Creates English Plan and Plan Sheets 17=100’
1100PP Creates English Plan and Profile Sheets 1°=100’
I100PR Creates English Full Profile Sheets 17’=100’
1200PL Creates English Full Plan Sheets 17°=200’
1200PR Creates English Full Profile Sheets 17=200’
120PL Creates English Full Plan Sheets 17=20’

120PR Creates English Full Profile Sheets 17=20’
I50PL Creates English Full Plan Sheets 17=50"

150P2 Creates English Plan and Plan Sheets 17=50’
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I50PP
I50PR
M1000PL
M1000P2
M1000PP
MI1000PR
M2000PL
M2000PR
M200PL
M200PR
MS500PL
M500P2
MS500PP
M500PR

Creates English Plan and Profile Sheets 17°=50"
Creates English Full Profile Sheets 17=50°
Creates Metric Full Plan Sheets 1:1000
Creates Metric Plan and Plan Sheets 1:1000
Creates Metric Plan and Profile Sheets 1:000
Creates Metric Full Profile Sheets 1:1000
Creates Metric Full Plan Sheets 1:2000
Creates Metric Full Profile Sheets 1:2000
Creates Metric Full Plan Sheets 1:200
Creates Metric Full Profile Sheets 1:200
Creates Metric Full Plan Sheets 1:500
Creates Metric Plan and Plan Sheets 1:500
Creates Metric Plan and Profile Sheets 1:500
Creates Metric Full Profile Sheets 1:500

The scale that corresponds to the type of sheet the user chose, needs to be entered into the Scale
key-in field. The plan number and profile number can be entered into the Plan # and Profile #

fields.

12.4.2 Sheet

Layout - In this mode, sheet borders (not the actual cells) are placed in the Plar
master design file based on the Sheet Type selection and the specified alignment Prafil
and/or profile. The toggle below provides three options for the Layout

command.

e Plan - Draws the plan clipping area(s) onto a plan sheet
e Profile - Draws the profile(s) clipping area(s) onto a plan & profile sheet
e Plan & Profile - Draws the Plan & Profile clipping area(s) onto a plan & profile

sheet

12-4
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12.4.3Modify

& Modify Once the above process is complete, the user should review the
location of all the sheets. Should any of the sheets need adjusting, the
Modify mode provides four options for changes in sheet location.

Slide Single Plan Sheet

Place Single Sheet - allows the user to manually place one sheet

Adiust Profile Shest o ‘
just Profile Shee issuing a data point on the screen

kodity Drawing &rea

Slide Single Sheet - slides a previously placed sheet along the

Edit Sheet Humber . . .. - .. .
alignment; adjacent sheets remain in their original location.

Adjust Profile Sheet - allows the user to adjust the location of the profile border(s).
Modify Drawing Area - modifies the Clip borders.

Edit Sheet Number - allows the user to change a previously placed sheet number

12.5 Clip Sheets

£ Clip Sheets Output File - name of design file the
_ sheet(s) will be drawn in. GEOPAK
Output Fie: [TEDRERe | Fie... | will add a 1, 2, etc. to the end of each
Feference File: |t:"-.standard"-.wsmnd'xdesign'\seeu:l_m'\ _%_l file name.
Add | Update | Delste |

Reference File - name of reference
file to be attached to the output design
file. After selecting the reference file,
the Add button must be clicked in
order to add the reference file to the

R eference File Digplay

b:hde-proj.coletBp01 004 datahplan_j5p0100.dgn

[ Place Sheet Celt [FLTDTA Shests/Fle [i0w| | reference list. (Note: the active
¥ Attach Sheet Cell Feference [ atach Image deSIgn file and any files attached to it

will automatically be referenced to the

— Label Rotate ——
I Sheet  Params.. | ¥ wiew - output file)
[T HMateh Lines ™ Reference rocess |

Compose... | Attach Sheet Cell Reference —
—— Sheét Range attaches the border reference file.
Define Annotatiarn... I Begin: | 1 End: | 1] (Note: Do not use Place Sheet Cell.)

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

Attach Image — attaches a DeCartes image to the plan sheet. (Note: Image Manager must be
running at the same time.)
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12.5.1 Label

Sheet - places the sheet number, chain name, and angle of rotation next to each sheet.
Match Lines - When selected the Compose button becomes un-ghosted.

Compose - will display a dialog box that allows the designer to place text before and after the
station label of the match line.

Define Annotation - Allows the user to define a sheet title, sheet number and a project number
to be placed on each sheet.

12.5.2 Rotate

View - will attach all reference files and rotate the view to conform to the orientation of the
sheet.

This option allows true coordinates for the file. (Note: If Rotate View is used, tools such as Plan
View Labeler, and DP Station and Offset can still be used.)

Reference - Will rotate each reference file to orient itself with the sheet. (Note: It is suggested
to use the Rotate View mode.)

12.5.3 Sheet Range

Allows the designer to specify the number of sheets to execute.

12.5.4 Process

When all the information is entered, selecting the Process initiates the sheet(s) creation.
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Exercise 12-1

This is a group exercise to show how to use the GEOPAK Plan and Profile Sheets tool to create a
single plan sheet rotated to the alignment in the area of a stream crossing.

1. Open the MicroStation file t:\br-proj\a_geopak\d2\j2p0300\data\plan_j2p0300.dgn.
Attach t:\br-proj\a_geopak \d2\j2p0300\data\topo_j2p0300.dgn as a reference file.

2. Open the project j2p0300.prj and enter Road as user userc. Use the Rte6 working
alignment.

3. Choose Plan & Profile Sheets from the Road Project flow chart. Plan & Profile |
Sheets

Copy the English run, name the new run Rte6 and enter the new run.

4. In the Sheet Info area of the Plan/Profile change the sheet type to I20PL, which is an
Imperial 20 scale full plan sheet, and the Scale to 20, as depicted in the following figurre.

EPIan,.-"Pruﬁle Sheets - t:"-.,gpk_std"-.,shf 5[
Usel  iogpL
Jab b [100F2 Eelect. .. | Mode: Sheet Lagu:-ut ‘"I
~ :EEE: | Chair: [RTEE Select... |
e | Profile: [RTEGPR _Gelect..._|
- Sh|200PR
F [20FPL i Scale: I 20.00 Dizplay &l Sheets Vl
o, [20FR Full Plan Shest English Plar #: [1
I50PL .
Diran - 3800 Prafile #: |1
- 5h  |50FP Sheet
r |SOPF: eflap ¥ By Station Range Lapat |
- [ M1000PL : -
M1000PZ  [riable -930.0% 380.0 _Profle |
t41000PP -
MIDOOPR b _ _Clp Sheets... |
MR T L0000 [V Fadial o
adiby...
M2000PR g —l
. M200PL
-0 MZ00FR
_ M500PL W alue: 0.00
——  M500P2
Begr  M30OFF 88R1 _DP | EndStation: [1320+0000R 1 _DP |
t500PR
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Exercise 12-1 Plan & Profile Sheets GEOPAK Road for Bridge

5. Ifaseries of full plan sheets were being created, the Sheet group would need to be set to
Plan, as shown in the following dialog.

EPIan,.-"PruﬁIE Sheets - t:"-.,gpk_std"-.,shf El
Ilzer
Job Mumber: I 300 Select. | Mode:  Sheet Layout "I
Diefine Profile Origin... | Chair: |HTEE Select |
Diefine T abular Data... | Prafile: [RTEGPR Select. . |
~ Sheet Info
120PL *| Scale I 20.00 Dizplay All Sheets ""|
Dezcrptior:  1"'=20" Full Plan Sheet English Flan #: | 1
Drawing Area; 6200 330.0 Prafile #: |1

Sheet

Layout |

Prafile
Plan & Profile

~ Sheet Composition

[T BuyBegin Station/Overlap W By Station Flange
- Clip
Drawing Area:  wanable -930.0% 330.0

Station Range: [ 500.00 ¥ Fadial

kdodify. .. |
R-’ertiu:al:l .00

— Owverlap
PerCent b | Walle: 0.0o

Begin Station: |12E§8+HD.88 R1 _DP | EndStation: |132EI+EIEI.EIEI R1 _DP |

Since a single sheet will be placed, this setting is not important.

il Instead, click on the Modify... button under the Sheet group
‘Flace Single Flan Sheet: selection. This will display the Modify dialog shown to the left.

Siide Single Plan Sheet |

Click on Place Single Plan Sheet in the dialog box and move the
Adjust Profile Sheet mouse cursor into the MicroStation window in the area where
Route 6 crosses the stream near the middle of the topographical
information. Move the mouse until the white box that appears is
Edit Sheet Number centered on the stream crossing and data point to accept the sheet’s
location.

kuodity Drawing &rea

If you need to reposition the sheet, once it is placed, click on Slide Single Plan Sheet, which
will allow you to reposition the sheet.

Zoom into the area where the sheet was placed. Inside of the white rectangle is a gray
dashed line that represents the area that will be clipped and viewed in the sheet file once it is
created. This clip boundary can be modified by clicking on Modify Drawing Area button
and data pointing on one of the corners of the clip boundary. The next data point will locate
that corner in a new location. Close the Modify dialog box.
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GEOPAK Road for Bridge Exercise 12-1 Plan & Profile Sheets

6. Save the changes to the MicroStation file. Return to the Plan/Profile Sheets dialog and click
on Clip Sheets, which is right above the Modify... button.

gPlan,.-"Pruﬁle Sheets - b3\ gpk_stdsheet_data_k 5[
| ger

Job Mumber: |3EIEI Select... | Mode: Sheet Layout ‘"I

Define Prafile Origin..._| Chair: I RTEE Select.. |

Define Tabular Data..._| Profie: [RTEEFR  _Select.. |

- Sheet Info

|20PL w| Scale: [ 2000 DisplavAll Sheets |
Descrption:  1"'=20" Full Flan Sheet English Plan #: IE_
Drawing Area: B20.0x 380.0 Prafile: $: |1_

— Sheet Composzition Sheet

[T By Eegin Station/Dverlap W By Station Fange Layaut |
~ Clip

Dirawing Area:  variable -930.0% 200.0 Pan v

iClp Sheets..

Station Range: | 600.00 v Fadial

odify. . |
\:"ertical:l .00

— Owverlap
FPerCent bt | " alle; 0.00

B eqgirn Station: |'IEEE+E|EI.EE R1 _DF | End Station: | 1320+0000R 1 _DF |

This will bring up the following Clip Sheets dialog, which is okay as it appears. Click on
Process to generate the sheets.

£ Clip Sheets X|
Dutput File: m | _File... |
Reference File: [thstandardwsmad'designiseed_m+ __File.. |
Add | Update | Delete |

Feference File Digplay

k:\br-projta_geopak'd242p Ny
kEsbr-projha_geopakhd2y2pla00hdatabopo_j2p0300.dc Y

[T Place Sheet Cell IF'LTDT.-’-‘-. Sheetz/File: 1 vI
¥ Attach Sheet Cell Feference [T Attach Image
— Label Rotate ——

I Sheet  Params.. I ¥ “iew c
[T Match Lines B Feee rocess |

%I |' Sheet Bange

Beqir: I 1 End: I 1

Define Annatation... |
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Exercise 12-1 Plan & Profile Sheets GEOPAK Road for Bridge

The screen will flash and a File is Read Only alert may appear. Accept the alert and a new
file will appear called plan_profl.dgn. It is created in the Working Directory. If you had
wanted a different name for the file, the other name could have been typed into the Output
File: field in the Clip Sheets dialog.

7. Close the Plan/Profile Sheets dialog tool and say Yes to Save Plan/Profile Sheet Settings.
Save the changes to the MicroStation file.
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Exercise 12-2

This is a group exercise to show how to create and use a MicroStation drawing with the Bridge
working units that will be able to display GEOPAK based on Modified State Plane Coordinates.

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

2. From the MicroStation Menu, select File >New... This will open the following dialog.

Create Design File
Directory
Files: Directories:
Il | .MA_GeopakiD24J2P0300%datas
dtrn_J 2P0300. dan s
pattern_shape_J 2P0300.dan [ br-praj Cancel |
plar_J2P0300.dgn [ &_Geopak
plan_prof1.dan =Dz Help |
profile_J2P0O300.dgn = J2P0300
topo_j2p0300.dgn P data
wa_J 2PO300. dign
List Files of Type: Dirives:
MicroStation Design Files [* dgn] vl Il: :I
Seed File
’V thstandardbwamoddesioniaeed_iN_praject_2d.dagn Select. . |

Click on the Select button in the lower right hand corner of the dialog to chose a different

seed file. In the dialog that appears, navigate to t:\standard\wsmod\bridge\seed i\ and
select seed_i2d.dgn as the seed file, a shown below. Click OK in that dialog.

Select Seed File

File  Drirectory

Files: Directories:

| zeed_i2d.dgn k:ztandardwzrmodhbridgehzeed_i
barbill_i.dgn [ b
barbill_i3d.dgn [ standard Cancel |
br_plat2d_eng.dan [=r wzmod

br_plot2d_m.dgn [~ bridge Help |
br_plot3d_eng.dgn B seed

br_plot3d_m.dgn

platdata.dgn

zeed_i.dgn

:E:E:Ed_igd.dgr'l

Lizt Filez of Type: Drrives:

* dgn Vl It: :I

4/14/03
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Exercise 12-2 Bridge Plan Sheet GEOPAK Road for Bridge

3. Name the new file bridge_sheet in the Create Design File dialog shown below.

Create Design File

Directony

Filez: Directories:

I bridge_zheet | Mty GeopakhD 2% 2P03004data" 0k I
dtrn_J2P0300.dgn [ b
pattern_shape_J2P0300.dgn (= br-praj Cancel |
plan_J2P0300.dgn [=r & Geopak
plan_prafl . dgn = D2 Help |
prafile_J2P0300 dan = J2P0300
topo_j2p0300.dgn = data

wa_J2P0300.dan

Lzl 1 NGe Ul 1 YRG. DfiiES:
bdicroStation Dezign Files [* dgn] v| |t: :I
Seed File
’7 k:standard'warmodbridgehzeed_ihseed_i2d.dan Select... |

Click OK to create the new DGN.

4. Go to Applications > GEOPAK Road > User Preferences and clear out the Working

Directory.

The global origin for the file needs to be set to match the coordinates of the project. The best
way to do this is to find the southwest most point for the project. This point can be
determined from either the alignment or the TIN information. Both methods are shown here

since on method may work better than the other for a specific project.

To find the point from the alignment information, do into COGO and describe the alignment

chain. For this example, enter COGO with the following information:

GEOPAK Coordinate Geomek

Project M ame rm—l
Job Hurmber Iﬁ Select |
Operator Code I?
Subject |

] | Cancel |
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GEOPAK Road for Bridge Exercise 12-2 Bridge Plan Sheet

5. In COGO, go to Element > Chain > Describe/List/Print. x|
The dialog pictured to the right will appear. Highlight the Chainz
RTEG6 chain in the dialog and click on Describe, as shown to FTEG
the right. WALLEY
WATER

The chain description as output to COGO and saved in a text
file is reproduced below:

Chain RTE6 contains:

601 CUR RTE6-1 604

Descnbel Frirt

Beginning chain RTE6 description

Point 601 X 45,417.17 Y 90,893.15 Sta 1268+90.88
Course from 601 to PC RTE6-1 N 80" 36' 26.00" E Dist 121.69

Curve Data

Ko e — — *
Curve RTEG6-1
P.T. Station 1278+75.13 X 46,388.23 Y 91,053.78
Delta = 25~ 27" 00.00"™ (RT)
Degree = 1~ 30" 00.00"
Tangent = 862.56
Length = 1,696.67
Radius = 3,819.72
External = 96.18
Long Chord= 1,682.75
Mid. Ord. = 93.82
P.C. Station 1270+12.57 X 45,537.23 Y 90,913.01
P.T. Station 1287+09.24 X 47,217.14 Y 90,815.20
C.C. X 46,160.61 Y 87,144.50
Back = N 80" 36' 26.00" E
Ahead =S 73" 56' 34.00" E

Chord Bear =S 86”7 40' 04.00" E
Course from PT RTE6-1 to 604 S 73~ 56' 34.00" E Dist 3,290.76
Point 604 X 50,379.51 Y 89,904.98 Sta 1320+00.00

Point 601 has the minimum X = 45,417.1720.
CC RTES6-1 has the minimum Y = 87,144.50.
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GEOPAK Road for Bridge

6. To find the minimum X and Y from the TIN, go into the DTM Tools by clicking [ |
on the raised icon depicted to the right. % :)g’
. . . . . . M .
Go into the J2P0300 run, if you are in Project Manager; otherwise, the DTM tools % f.:.;
will be displayed outside of a run. s
From the DTM menu, shown below, select Reports > Triangle Statistics. %p E_ﬂp
s il
Settings Esxtract Build Edit Drape Load Beportz  Analpsiz  Utilities
Process the TIN Statistics for the J2P0300.TIN, as shown below.
X
Tin: | J2P0300.TIN Filez |
Decimal Paintz: 0 "I
— Tin Statiztics
Mumber of Data Points : 5244
Mumber OF Lines : 15507
Mumber Of Triangles : 10264
Mumber OF Breaks : 554
MHumber OF Contours : 1]
Mumber OF Voids : 1
Mumber OF lzlands : 0
Mumber OF Holes : 1]
Minimum M aximum Range
b 4ER7E 43208 3230
Y 89389 91719 237
Z rrdl 839 =]
iProcess:
For the TIN, the minimum X = 46,576 and the minimum Y = 89,389. Since these values
are greater than the ones for the alignment, the values for the alignment control. The global
origin for the file will be set at the rounded down vales of:
X =45,000
Y = 87,000
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7. Set the origin for the drawing by going to MicroStation menu MoDOT > Tools > Set
County Coordinates. In the Set County Coordinates, leave the DISTRICT set to
CUSTOM, Imperial Units and click OK, as shown below in the figure on the left.

5 x

# COORDIMATE | 45000

DISTRICT CUSTOM =

® |mperial Lnits I:.-'i‘-.Nl:ELl

¥ COORDINATE | 87000

T Metic: Urits
Master Units = APPLY CAMCEL
Sub Hnits = b aster Units ="
Appearz pou should select Imperial units. &b Units 2

This will display the next dialog, which is shown above in the figure on the right. Set the X
COORDINATE to 45000 and the Y to 87000 as shown and click APPLY.

When the new origin is set, the follow dialog appears. Click OK.

£ County Coordinates |

The caunty coordinates have

been zet .

Pre=zs 0K to unload the program.

The drawing is ready for plotting information for the project. To demonstrate this, the
alignment and the stationing will be plotted. Since the process for placing a border is unique
because of using a drawing with Bridge working units in the Design workspace, this will be
demonstrated as well.
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8. Open D&C Manager and select the item:
Drafting Standards \ Plan \ Alignments \ MoDOT Proposed Baseline.

Make sure that Place Influence is unchecked, as shown below, and click on Draw Plan &
Profile.

# MoDOT Proposed Baseline | x|

[T Place Influence  Match Paint Test I | iDiraw Plan & Prafile I

If asked, select Job 300.

Set the Operation to Chains and the Label Scale to 20, as shown below in the figure on the
left and click ONCE on RTE6. Do a MicroStation Fit View. Change the operation to
Stationing and make sure that Large Ticks is set to Ticks Both; Labels LT and click ONCE
on RTEG6.

£ GEOPAK Plan & Profile Drai £ GEOPAK Plan & Profile Dra x|

~.Operation - Dperation
Chainz | MoDOT Propozed Bazeling Stationing | MoDOT Propozed B azeline *
Select Chain Select Chain to Station
RTEE W Line Direction Label RTEE W Tick Marks
VALLEY [~ Line Length Labels YALLE'Y W Tick Marks Stations
WATER ™ Line Labels Orly WATER W PC&PT&C5... labels
v Curve Label ¥ Pl labels
ol Ee R ~5Small Ticks
™ Curve Labels Ol Ticks LT; Labels LT |
— Large Ticks

[™ Place Curve Diata By DP
¥ Spiral Label

v Spiral Data

™ Spiral Labels Orly

™ Place Spiral Data By DP

Ticks Both: Labels LT |

— Control Point Labels

Az Par Preferences |

Label Scale [20 Label Scale

Close D&C Manager and window in on Station 1295+00, which is the second major label
after the curve. Save changes to the MicroStation file.

9. Choose Plan & Profile Sheets from the Road Project flow chart. Flan & Profile |
Shests

Reenter the Rte6 run since the same size will be cut as before.
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10. Check if the settings match those shown in the following figure. Make any need corrections.

EPIan,.-"PrnfiIE Sheets - k' gpk_std'.sheet_data_fil ﬂ
Izer
Job Mumber: I 200 Gelect.. | Mode:  Sheet Layout vI
Define Profile Origin..._| Chain: [RTEE _Select... |
Define Tabular Data..._| Prafile: [RTEEFR Select... |
— Sheet Info
120PL *| Scale | 20.00 Dizplay All Sheets "l
Deszcription:  1"'=20" Full Plan Sheet Englizh Plan #: |1
Drawing frea;: B20.0X 3280.0 Frofile #: | 1
— Sheet Composition Sheet
[ ByEegin Station/Overlap ¥ By Station Fange L apout |
— Clip vI
Drawing Area;  wanable 0.0 38000 Bici

Clip Sheets... |

Station B ange: | B00.00 ¥ Radial

Wertical: | Q.00
— Owerlap
PerCent b | W alle: .00

Beqgin Statian: |125E=+E|EI.E=E= F1 _DP | EndStatian: |132EI+EIEI.EIEI R1 _DF |

Brodty Y When the settings are verified, click on Modify..., which is the
= . active button in the above figure. This will display the Modity
Flace single Flan Sheet || dialog shown to the left.

Siide Single Plan Sheet |

Click on Place Single Plan Sheet in the dialog box and move the
mouse cursor into the MicroStation window. Slide the white box
badify Drawing Area that appears along the alignment until it is center on Sta. 1295+00
and data point to accept the sheet’s location. (Note: Only the digits
to the left of the “+” are plotted in the drawing.)

Adjust Profile Sheet

Edit Sheet Mumber

If you need to reposition the sheet, once it is placed, click on Slide Single Plan Sheet, which
will allow you to reposition the sheet.

Once the sheet is positioned where you want it, close the Modify dialog box.

11. Save the changes to the MicroStation file.

Return to the Plan/Profile Sheets dialog and click on Clip Sheets, which is right above the
Modify... button.

4/14/03 Missouri Department of Transportation 12-2-7




Exercise 12-2 Bridge Plan Sheet GEOPAK Road for Bridge

12. This will bring up the following Clip Sheets dialog

Change the Output File: to plan.dgn, as shown below.

x|

Output File: | plard dan File... |

R eference File: |wsmnd"-.design"useed_m'xplu:utdata.2-:1 _F“E---_l

Add | Update | Delete |

R eference File Dizplay

b \br-projha_geopakhd2h2p0300tdatatbndge_sheet.dg %

[ Place Sheet Cell |F'LTDT.-'1‘-. Sheetz/File: 1 ‘"’I

¥ Attach Sheet Cell Reference [T Attach Image
— Label Rotate ——
[ Sheet Paramsz... | V¥ iew

iProcess

[ Match Lines [T Reference

MI Sheet Bange —————
’7 B eqgin: |1 End: |1

Define Annotation... |

Click on Process to generate the sheets.

Once the new file is opened, close the Clip Sheets and Plan/Profile Sheets dialogs.

13. Because working units for an English Bridge seed file are 8 times smaller than a English
Design file (the ratio is 12:1 for a metric file), the border is only 1/8 of the needed size.

Adjust the border size by scaling the border file. To do this, open the MicroStation
References Files dialog box (Files > Reference).

Highlight the border file as show in the following figure.

£ Reference Files: Design Files (2} - 10] x|
Tools Settings Sort Display

Slot File Mame Description Logical Hame Dizplay Snap Locate
1 . hbrdge_= Attached... bridge_zhest_dgnll * s *

2 hplot2d e Sheet Ce... 5_plot2d_eng_dgni

Full Path:  thatandardywemodhdeszignseed ihplat2d_enag.dgn v Dizplay
Scale [M:R]: 5.000: 2.000 ¥ Shap
Scale Custam Linestyles: On ¥ Locate

12-2-8 Missouri Department of Transportation 4/14/03




GEOPAK Road for Bridge Exercise 12-2 Bridge Plan Sheet

13 (continued)

In the Reference File dialog go to Tools > Scale... to display the Scale Reference File tool
depicted below.

Currently, the Scale (Master:Ref) is 5:2. Increase the Master scale by a factor of 8 to 40 as
shown below

In the lower left hand corner of the screen, the MicroStation prompt is:
“Scale Reference File > Enter point to scale ref file about.”

If your border is centered on station 1295+00, snap to the tick mark at that location and
accept the snap; otherwise, data point near the center of the border. (Note: prior to scaling
the border, a temporary MicroStation element could be place to provide a snap point at the
center of the boarder.)

Other Reference File Tools could be used to move reposition the border or to adjust the view
are for the bridge sheet.dgn referenced file.

Since the coordinates of the bridge sheet.dgn match those of the current file (planl.dgn), DO
NOT move, scale, or rotate the bridge sheet.dgn or else the items plotted will not have real
world coordinates. In order that the alignment run from left to right, the view of the file has
been rotated. Consequently, east is not necessarily to the right.

& saved Yiews x|| If the view becomes unrotated, attaching the
' saved view created by GEOPAK will restore the

— Source

view 1 v| Name: [ Save | rotated view. To do this, go to MicroStation

pull down menu Utilities > Saved Views.

Deszcription: |

‘NSE'-'Ed Desorint When the Saved Views dialog appears, which is
ikl el shown to the left, select the PLPRCL saved
view and click on Attach.

PLPRCL CREATED BY GEOFAK PLPRCLIP

Do a MicroStation Fit View to complete the
view restoration.

Destview 1 ™ |

The saved view was generated as part of the
plan and profile clip sheet process.
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Exercise 12-2 Bridge Plan Sheet GEOPAK Road for Bridge

14. Open the MicroStation Level Manager (Settings > Level > Manager). Select the border file
in the left part of the dialog as shown below. Levels 1-2 and 10-13 are displayed by default,
as noted in the figure.

£ Level Manager - File 2, t:\standard'ws =10 x|
Tabs Options
Slat _File Mame ¥| Mumbers I Mames I Grl:nuﬂ LI

A Active Design

I ..bridge_shee Wiew Number: 1 vI Q

.hplot2d_eng.

YWiew Levels

8

12
58 1011/12| 13 EREREE

k|
36 37 38 39 40
45 46 47 48
49 50 51 52 53 54 55 b6
57

apply

The title block in the upper corner of the border file is on level 2. Turn off level 2. Since
the bridge id block is on level 7, turn on level 7.

Close Level Manager and save the changes to the MicroStation file.
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Chapter 13 Original Ground Cross Sections

13.1 Objectives

To generate original ground cross-sections based on a DTM, and to use the Cross-section
Navigator tools.

13.2 Definitions

Geopak uses topographic elements to generate original cross sections. These include breaklines
and spot elevations. GEOPAK can access and read this data from several basic data formats:

e Field Notes

e RDS cross sections

e DTMs based on Photogrammetric Mapping

e DTMs based on survey information

Of these basic formats, MoDOT primarily uses data from DTM's for generating existing ground
Ccross sections.

13.3 Accessing

To access the Draw Pattern Lines dialog box, go to Project Manager >> Draw Pattern or
choose the Draw Pattern icon.

To access the Existing Ground Cross Sections dialog box, go to Project Manager >> Existing
Ground Cross Sections, or choose the Existing Ground Cross Sections icon.

13.4 Pattern Lines

Pattern Lines identify the location of the cross sections. Pattern lines are either a line or a line
string drawn into a Microstation drawing. The lines are most commonly drawn using the
Microstation Place Line or Place Smartline tools, or by the Geopak Draw Pattern Line dialog.
The Draw Pattern Line dialog allows the user to easily place pattern lines at even intervals, and
key alignment locations. The Microstation tools are generally used for specialty sections, such
as an existing culvert location, or kinked sections.
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Chapter 13 Original Ground Cross Sections

From the Project Manager select Draw Pattern, and choose the run. The following dialog box
will appear.

gEEDPA.K Draw Pattern Lines
Jab | I I:II: Chain I Select | Prafile I Select |
Beginning Ending
Offzet LT I Offzet LT I
Station I oF | Station | oF |
Offzet AT I Offzet AT I
| ncrement ‘"’I |1DD.DDDDDD [T Skew |EI.EIEIEIEIEIEI
Lewel | 1 Style |EI I
Colar [0 N weight [ —|
Apply

The user selects the Job Number and the Chain along which to draw the pattern lines. The
Offset LT and Offset RT determine how far from the chain the pattern line is to be drawn, and
the Beginning and Ending Stations determine the station range for which to plot the pattern
lines.

Six methods are allowed for drawing the pattern lines.
Increment — starts at the beginning station, and draws a pattern line at the given increment (i.e.
for a 100 foot increment on a chain starting at 10+17, pattern lines will be drawn at 10+17,

11+17,12+17, ...)

Even — draws pattern lines at stations divisible by the given value (i.e. for a 100 foot even
interval on a chain starting at 10+17, pattern lines will be drawn at 11+00, 12+00, 13+00, ...)

Once — draws a pattern line at a given station. (Only the beginning station is active.)

Critical Points - Horizontal — draws a pattern line at each of the critical points (i.e. POT, PC,
PT, etc.) within a chain.

Critical Points - Vertical — draws a pattern line at each of the critical points (i.e. VPC, VPT, and
high or low point) within a profile.

Superelevation Transitions — draws pattern lines at the beginning and ending of each
superelevation shape drawn in the current Microstation file, and any attached reference files.
(Locations that are coincident with the horizontal control points are not drawn.)

The cross section skew can be set using the skew toggle. The pattern line is skewed by the
specified angle from the standard pattern line (perpendicular to the baseline). A positive skew
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Chapter 13 Original Ground Cross Sections

angle will rotate the pattern line clockwise, and a negative skew angle will rotate the pattern line
counter-clockwise.

Once all the key-in fields have been completed and the Apply button is selected the pattern lines
are drawn along the chain into the open Microstation design file (on the specified level, color and
style). This is a visual representation of the location of the cross sections to be generated.

The user can use the Microstation Place Smartline, or Place Line command to draw additional
pattern lines as needed.

13.5 Processing the Existing Ground Sections

Once the pattern lines have been drawn the cross-sections can be processed. To process the
cross-sections, go to Project Manager >> Existing Ground Cross Sections, or choose the
Existing Ground Cross Sections icon. After the run is chosen, the dialog box below will

appear.
# Draw Cross Sections Ed

File Edit pdate Options

Job Mumber: I'IEIEI :I Chair: |HEIL|TE5EI :I Drram |

~ Pattemn
EyDGMFile |
Design File: | patterr_shape.dgn =

¥ Level |E1 Select | ¥ Line
¥ ‘wieight: |1 Select | ¥ Line Sting

¥ Color: IEI bl atch I Fezet I
¥ Syl |EI Select I Dizplay I
~Scale ———  Spacing
Harizantal: | 1.000000 Hanzontal: | 1000000
Wertical: | 1.000000 Yertical | 5000000

Mumber af 5 by Column; | 40

13.5.1 File Menu

Edit  The File menu allows the user to save the dialog settings for each chain. The user sets

the parameters for each chain, and then selects File>>Save. The next time the user
Save accesses this dialog, the current information is completed from the resource files. The
saveAs | yser can select File>>Load to access the previously saved settings. As the user
Exit switches between chains, the dialog settings will change according to how the user

saved them. The Project Manager run also performs the same functionality.
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13.5.2 Edit Menu

Update Options The Edit menu allows the user to Cut, Copy, and Paste rows from the
Cut Rows Surfaces tab. Save Dialog Settings will save the information in the
Copy Rows dialog box to the resource file. Restore Saved Settings will restore the
Paste Rows dialog settings from the resource file. (If the resource file is deleted, these
Save Dialog Settings settings will be lost and cannot be restored.) The Clear Surface List

Restare Saved Settings | option will clear all surface options from the current list.
Clear Surface List

13.5.3 Update Options Menu

Update Options The Update Options dialog determines how previously
Eilzt Exe i B emenis 2 [z cut original ground section elements will be handled
Delete Nan-Modified Elements and Redraw | when drawing new original ground section elements on

Draw on Top of Existing the same cross section cells.
v Cuem

Delete Existing Elements and Redraw — any existing ground lines previously drawn with this
tool are deleted and new ground lines are drawn.

Delete Non-Modified Elements and Redraw — only the existing ground lines previously drawn
with this tool that have not been modified are deleted and new ground lines are redrawn. Lines
that have been modified are left intact.

Draw on Top of Existing — the previously drawn existing ground lines are ignored, and new
lines are drawn. This will result in two sets of lines.

Query — brings up the following dialog when the Draw button is pressed. The user can choose
which option to use.

# Update Option

® Delete Al Existing Elements and Redraw
) Delete Mon Modified Elerments Only and Fedraw

) Draw On Top of Existing Elements

Cancel |

13.5.4 Job Number

Job Numer: [100 7] The user must specify the job number that contains the chain on which to
base the cross sections. The drop-down arrow will display the .gpk files available in the working
directory.
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13.5.5 Chain

Chain: [ROLTESD [=] The user must specify the baseline to be used for the cross sections. The
drop-down chain will display the chains available in the specified job number.

13.5.6 XS Cells

The XS Cells tab allows the user to determine where each cross section is to be drawn.

g Draw Cross Sections E
File Edit Update Options
Job Humber: I'IEIEI :I Chain: IFH:ILITEEEI :I Diraw |
XS Celis! | Sufaces |
— Pattern
By DGM File -|
Design File: | pattert_shape.dan =]

v Level |E1 Select | v Line
W ‘weight [1 Select | ¥ Line Sting

¥ Color: IEI bl atch I Reszet I
IV Style: |EI Select I Diisplay I
~Scale —————  Spacing
Harizontal: | 1.000000 Harizontal: | 1000.000
YWertical: | 1.000000 Yertical | 5000000

Mumber of #5 by Column; |4EI

By Station

Three options are available in the Pattern section to determine the location
of the cross sections.

[ Esizting Oy

By Station — allows the user to specify the Beginning and Ending Stations, the Left and Right
Offsets and whether the stations should be cut at specified Even stations or at a specified
Increment along the baseline.

By DGN File — uses the pattern lines drawn as discussed in section 13.4. The user needs to
specify the Microstation design file in which the pattern lines are drawn, and the
symbology of the pattern lines. The Match button can be used to select a pattern line
with the desired symbology. When accepted, the symbology of the selected element will
populate the fields that are turned on. The Display button will display all of the elements
that match the specified symbology. The Reset button will clear all of the symbology
fields.
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In Existing Only — this option uses the only the cross section cells drawn in the current
Microstation Design File.

The Scale section can be used to adjust the scale of the cross sections. For MoDOT, the
Horizontal and Vertical scale should always be set to 1.0. MoDOT controls the scaling of the
cross sections when the cross section sheets are plotted.

The distance between the cross sections and the maximum number of cross sections in each
column can be set using the Horizontal, Vertical, and Number of XS by Column option in the
Spacing section. It is suggested to leave the Vertical and Number of XS by Column settings at
the default values. The Horizontal setting may need to be changed depending on the width of
the cross sections. The Horizontal setting should be set to a value greater than the total width of
the cross section. This will prevent the cross sections from overlapping each other.

13.5.7 Surfaces

The Surfaces tab allows the user to specify the surfaces from which to cut the original ground
cross sections.

g Draw Cross Sections E

File Edit |lpdate Options

Job Mumber: I'IEIEI :I Chair; IFH:ILITEEEI :I Drraw |

Type Mame Display Settings b ethod
TIM  JBPOTO0.TIM L:B7 C:90%Ww:3 5:2 Triangles ]
X
~ Detailz
TIM File: [J5PO100.TIN =
tethod:  Triangles ™ Type:  Line vI
— Display Settings Filter Tolerances
By Level Sumbology ‘"’I Lw &7 - Hornzontal: | 0.3000
Feature: | =] Y aniance: IEI.'IEIEIEI
— Text Settings _
[ Elevation Lv1 n W' Void -

The top portion of the dialog lists the surfaces to be cut, and the symbology to be used when
drawing the cross sections for the given surface. The icons on the right allow surfaces to be

added 'd, modified &, or deleted .
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The Details portion of the dialog allows the user to specify the TIN file to be used as the cutting
surface, select the Method of interpolation, and select the Type of element to be drawn. When
Breaklines is selected as the Method, the cross section is interpolated between the breaklines,
and the triangles are ignored. This is mainly used in a site design application. The method
should always be set to Triangles, which will include the triangles in the interpolation of the
cross section surface. The Type allows the cross section to be drawn a Line, or a Line String.

Display Settings The Display Settings section allows the user to determine
By Level Symbology ¥ | Lv 57 - how the cross section surface will be drawn. The user can
Feature: | =] choose By Level Symbology or By Feature. When using

By Level Symbology, the user can choose the level,
weight, color, and line style for the cross section elements by double clicking on the symbology
box next to the By Level Symbology / By Feature toggle. By Feature allows the user to
choose an item from the current D&C Manager database. Selecting the paintbrush e icon will
open the current D&C Manager. The user can select the item to use, which will then be
displayed in the Feature field. Previously selected items can be viewed by using the pull down
in the Feature field. Currently, MoDOT does not have any D&C Manager items set up for the
cross section view. Therefore, it is suggested to us the By Level Symbology option. The Void
symbology can be set using the Void toggle. This will draw any areas that 17 y5ig = o
cross a void, or the tin hull using the specified symbology. The following

table shows the level symbology currently used in MoDOT.

Surface Name Level | Color | Weight | Line Style

Existing Ground 57 90 3 2

Void Areas 57 40 3 2

Top of Rock 58 8 3 2

Bottom of Rock 58 9 3 2

(for rock seam)
The Filter Tolerances section allows for the elimination of short Filter Tolerances
segments that may be created but are less than the tolerance distance in Honzontak [0.30
length. The default values are good values to be used for these options. Variance: [010
The existing ground elevation at the baseline can be Text Settings
plotted using the Text Settings portion of the dialog. To [ ¥ Elevation Ly 1 n
use the text settings option, turn on the Elevation toggle.

Choosing the symbology box located next to the elevation toggle can set the text symbology.

13.5.8 Draw

Once the cross section location is set up, and the surface and surface symbology is
determined, the Draw button can be used to draw the cross sections into the active
Microstation design file.

Dirawy
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13.6 Cross Section

The cross sections consist of mostly Microstation elements. These elements can be modified
using Microstation tools. New elements can also be added using Microstation or Geopak
drawing tools.

0 905 A

o o~ —rn
~eo _ -y
3...—--—-------_---—..—-,_d\:i.'l'—----------- ~..~."§
EL ?33% .................................................... ﬁ .................................................... :'._bf
= = e
=gt S S
= =0 =0

The intelligence of the cross section is built into the cross section cell. This cell is located on
level 63. The cell consists of the baseline name, the station and region, the end coordinates for
the cross section location, and the coordinates for the location at which the cross section
intersects the baseline.

Warning: Do not delete or modify the cross section cells. If the cell is deleted or modified, the
intelligence for this cross section will be lost.

13.7 Cross Section Navigator

The Cross Section Navigator is a tool used to view and move between cross-sections. It can
also be used to draw cross-section information.

The user can access Cross Section Navigator by the Cross Section Navigator icon. %
When the icon is chosen, the following dialog appears.

First Previous Next DP Offset Draw  Open View
Section Section Section Elevation XS Line Control Dialog

GEOPAEK Cross Section Na.iwgator - SOUTESD  Scale 1H:-1Y

|4an+uﬁn Idﬂ | ﬂﬂl 4 |,P)'| | B

B
¥
e
|

4

Station Station Reset Last DP Delta XS Active  Profile
List Key-in  Navigator Section Distance Slope  Angle Elevation

The user can move through the cross-sections by either choosing the station from the pull-down
list, by typing the station value into the Station Key-in dialog, or by using the First Section,
Previous Section, Next Section, or Last Section icons. The Reset Navigator icon will center
the first station to the view, and reset the navigator to the first
station value. Cross-section elements can be added or modified & %S Keyin
using Microstation tools, and/or the cross-section drawing tools. | 450-00.00 |
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Chapter 13 Original Ground Cross Sections

DP Offset Elevation — data points gnp Ofizet Elevation - ROUTESD
at a given offset/elevation, or find

. Eursur_
the offset/elevation of the cursor Elevation [ 0.000 Igﬂ ><| Elevation 0,000
Offzet ||:|.|:||:||:| Offzet  0.000

location.

. . DP Delta Dist 51 - ROUTESOD x
DP Delta Distance Slope — draws a line at a & el =

given horizontal distance and slope. Delta Horizontal Distance [0.000
Slope [run:rize] v| |'I.EIEIEI :|'I.EIEIEI

XS Active Angle Tool — sets the active

: i = x
angle to the given value. Ifa EHS Active Angle Tool - ROUTESD Ed
Microstation tool is used with the active Tupe | Slope funise] | [1.000 | - [1.000 Set Al |
angle option, this value will be used.

#5 GEOPAK Place XS Line
Draw XS Line — draws a cross-section line. An ™ Delts Distance oG

offset or a slope can be specified. | Slope furise] | [257 -[10m

Profile Elevation — issues a data point at the # Profile Elevation - ROUTES0
elevation of a specified profile. An alternate JobNumber [ Select I

chain location can also be specified.

[T Uze Al Chain | Select | ﬁ
Prafile Mame | Select |

Prafile Dffzet | 0.000

Open View Control Dialog — allows the user to open and navigate through B XS View .
several windows to view different portions of the cross-section at the same " window 1
time. (I.e. The user can view the whole cross-section in view 1, the left side ™ window 2
in view 2, and the right side in view 3.) ™ window 3

™ window 4

™ window 5

™ window B

™ window 7

™ window 8
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13.8 Summary
Basic Steps to Creating Original Ground Cross Sections from a DTM

Have an existing triangle file (.tin).

Open a 2D Microstation design file for the pattern lines.
Draw the pattern lines.

Open a 2D Microstation design file for the cross sections.
Draw cross sections through GEOPAK.

Review and modify (if necessary).

SNk =
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GEOPAK Road for Bridge

Ex. 13-1 Original Ground Cross Sections

Exercise 13-1

This is a group exercise to demonstrate the process for specifying the location of cross sections
using pattern lines and creating existing ground at those locations.

1. Open the MicroStation file

t:\br-proj\a_geopak\d5\jSp0100\data\pattern_shape_jSp0100.dgn.

Attach the following files as references:

t:\br-proj\a_geopak\d5\jSp0100\data\plan_50 jSp0100.dgn and
t:\br-proj\a_geopak\dS\jSp0100\data\plan_bh_jSp0100.dgn.

Save changes to the MicroStation file pattern_shape jSp0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\jSp0100\project\jSp0100.prj. Select user userc.

EPruject Manager
Frojects  Directory  Admin

k:Mbr-projhd,_Geopak\DE4WSP01004project!

Filter: |°‘.pri Type Project I

Project Users: jS5p0100.pr]

Uszers

Projects: Directaries:
{501 00.prj [.]
[projdbz]
[-a:]
[-b:-]
[-co]
[-d:-]

Job Mumber: 100

Dezcription:

Sample Clazs Project

[

Cancel |

Project zers:

D escription:

User Info
Full - ame;
Clazz Uzer

OF Code;
Ll

IJzer |d for Clagzroom

[

Cancel |

Enter Road.

& ot spoio0pm B

SURVEY |
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Ex. 13-1 Original Ground Cross Sections GEOPAK Road for Bridge

3. Select the Route50 working alignment.

Select Working Alignmenk

Bun

K E= Time

B0Clear 11/19/2002 08:55:51

BigHarn 04/24/2002 0%:55:42

JEPO100 04/24/2002 0%:51:18

MaDOT 07/24/1998 10:21:30

R amp1 11/19/2002 05:03:35

R amp3 11/19/2002 05:04:11
10/25/2002 14:11:17

D ezcription

Cancel |

4. Choose Draw Pattern from the Road Project dialog.

Drraw Pattern

Copy the MoDOT run and name the new run RouteS0.

Select Run
Bun
= Time
MaDOT 07/24/1998 10:24:19

02:15:06

D ezcription

Cancel |
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Ex. 13-1 Original Ground Cross Sections

5. Create the pattern lines for the Route50 alignment in the vicinity of Big Horn Dr. but away
from the proposed bridge ends by using the following settings.

Job: 100
Chain: Route50
Beginning Ending
Offset Lt: 200 Offset Rt: 200
Station: 465+00 Station: 465+40
Offset Lt: 200 Offset Rt: 200
Even: 10
7 GEDPAK Draw Pattern Lines x|
Job [100 | Chain [ROUTESD Select | Proie | _Select |
Beginning Ending
Dffset LT [200 Dffset LT [200
Station [465+00 DP | Station [455+40 DP |
Offset BT [200 Offset RT [200
Ewen « | [10.000000 [~ Skew [0.000000
Level [E1 syle [ ———|
Caler [0 ] wieight [1 — |

After enter this information in the Draw Pattern Lines dialog, plot the pattern lines by

clicking on Apply.

Repeat the process with a beginning station of 465+90 and ending station of 466+50.

6. Add pattern lines at 1’ increments in the vicinity of the proposed bridge ends. To do this,
change the Even value to 1 and add the following two ranges of pattern lines as follows.
Make sure you do not add pattern lines on top of any already plotted lines.

Beginning Station 465+50
Beginning Station 466+60

Ending Station: 465+80
Ending Station: 467+00

B eginning Ending
Offset LT [200 Offset LT [200
Station | 466+50 DF | Station [ 45700 DF |
Offset BT [Z00 Offzet RT | 200
Evwen « | [1.000000 [ Skew [0.000000

7. Exit Draw Pattern and save the changes to the MicroStation file.

4/14/03
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8. In the Pattern section of the Route 50 Working Alignment Definition note that the Design
file is pattern_shape jSp0100.dgn and the symbology for the pattern lines.

£ Working Alignment Definition: Route50 x|

Plan “iew EE DESiEn File I

'atberm
Hor. Scale |'I.EI Wer Scale |'I.EI
Prafile Yiew Diesign File: | pattern_shape_jSp0 File

Location ! B B —I
Crozs Section View Levels |R1

Existing Ground )

Proposed Finish Grade Weights | 1
DTH Colors | n Select

Styles |0
C I
ﬂl Typeg a4 ]

9. Open the MicroStation file t:\br-proj\a_geopak\d5\jSp0100\data\xs_jSp0100.dgn.

Save the file as xs_50_jSp0100.dgn so xs_j5p0100.dgn remains a blank file.

10. Choose Existing Ground Cross Sections from the Road Project dialog.

E sisting Growund
Crozs Sections

Copy the MoDOT run to RouteS0 and enter that run.

Bun

= Time

MoDOT 07/24/1938 10:24:56
0B/20/2002 09: 4845

D ezcription

Cancel |
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11. Cut the existing ground cross sections with the following parameters in the top portion of the

dialog:

Job Number: 100
Chain: Route50

In the XS Cells tab, set the following:

Pattern: By DGN File
Design File: pattern_shape 50 jSp0100.dgn

EDraw Cross Sections El
File Edit |pdate Options

Job Number [[M=]] Chain: [ROUTESD [=] Draw |

XS Cells | Sutaces |

— Pattern
EyDGMFile |
Dezign File: | pattern_shape_|5pl0100.dgn =

W Level [B1 | Seleat | ¥ Line

I weight [T Selsat | ¥ Line Sting

W  Color [0 tatch | Reset |
I awle [0 Select | Dizplay |

~Scale ————— ~ Spacing

Harizontal: | 1.000000 Harizontal: | 1000.000
“Wertizal: | 1.000000 Werhical: | 500.0000

Mumnber of =5 by Colurmn: |4EI

In the Surfaces tab, set the TIN File to jSp0100.tin.

Type MName Digplay Settingz bl ethod
TIN  JBPOTOCTIM L:57 C:a0W:3 5.2 Triangles

Details
’7 TIM File: [JGPOT00.TIM =

Click on Draw to cut the cross sections.
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12. Exist Draw Cross Sections and save the changes to the run and the MicroStation drawing
xs_50 _jS5p0100.dgn.
13.  Inthe Cross Section View section of the Route50 Working Alignment Definition set
the XS DGN File to xs 50 jSp0100.dgn.
£ Working Alignment Definition: Route50 x|

Plan “iew
Pattern
Shapes

Prafile “iew
Loczation

Chair:

| Cr

Beqin Station:

E wizting Ground
Propozed Finizh Grade
DT

End Station:

Eancell

#5 DGM File: | s 50_JSPO100.dar

ROUTESO
465+00.00F 1
467+00.00F 1

13-1-6
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Superelevation
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Chapter 14 Superelevation

14.1 Objectives

e Learn how GEOPAK defines a roadway slope.
e Learn to use GEOPAK Auto Shape Maker and Graphics Shape Maker to apply
superelevation to a roadway.

14.2 Definitions

GEOPAK uses two tools to calculate superelevation transition locations for any chain stored in
the coordinate geometry database. One tool results in an ASCII file that lists the stations and
slopes for each superelevation transition break. Microstation shapes represent the roadway
crown and depict the superelevation transition breaks. GEOPAK Superelevation uses the
following tools for shape creation.
e Auto Shape Maker - is a tool used to create an input file for applying superelevation
transition locations along a specified alignment. Using this tool will result in an
ASCII file that lists the stations and slopes for each superelevation transition break.
This file is then processed to draw the shapes into the Microstation drawing.
e Graphics Shape Maker permits interactive creation of superelevation shapes defined
by graphic elements drawn in a Microstation file.

14.2.1 Shapes

Shapes are Microstation complex shapes that are placed into a design file to represent an area of
pavement slope. Non-transitional shapes have a constant slope for the entire length of the
shape. Transitional shapes have a different slope at each end of the shape, and will either
linearly or parabolically interpolate between the slopes.

2% / Non-transitional Slopes 2%
20/, 2%

2% - 0 | 0% v 1%

Transitional Slopes

—
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Chapter 14 Superelevation

SHAPE CLUSTERS

Four attributes are associated with each shape depending on the definition of the profile grade
line.

Baseline — roadway baseline
Profile — roadway profile

Tie — distance between the roadway baseline and roadway profile

Shape Cluster

Centerline
Profile Grade

Tie =0
Coptrbine
| Left ) | Right
Shape i = — = Shape
C\uéﬁer Tie 30 fie 30 C\ué#er

Profile Grade Profile Grade

PGL-Chain — (optional) defines the location of the profile if the distance between the baseline
and profile is not constant. (If the distance is constant the tie distance can be used.)

A group of shapes with the same shape attributes is called a “Shape Cluster”.

Shape Cluster with Tie =-30

profile = Route50pr
tie =-30.0
. . -
AT PP PR

tie = 30.0

profile = Route50pr

Shape Cluster with Tie = 30
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SHAPE CLASS

There are two classifications of shapes, Dependent and Independent, which determine how the
pavement elevations are computed. Dependent shape pavement elevations are determined
directly from the profile. Independent shape pavement elevations are determined from adjacent
shapes.

The figure below shows the dependent shape adjacent to the profile grade line (PGL). Therefore,
the elevation of the shape at point A will be the elevation of the profile at point A. The elevation
of the shape at point B will be calculated based on the width and slope of the dependent shape.
This will be the starting elevation for the independent shape. The elevation of point C will be
calculated based on the width and slope of the independent shape.

C
-3.0% (INDEPENDENT) . -3.0%
-2.0% (DEPENDENT) A -2.0%
poL—" 575
I | I
2.0% PGL
LI
3.0% 0B
'C

The figure below shows the independent and dependent shape reversed from the figure above. In
this case, the independent shape is located next to the PGL. The starting elevation of the
dependent shape, point B, is calculated based on the slope of the dependent shape and the

-3.0% (DEPENDENT) B -3.0%
-2.0% (INDEPENDENT) -2.0%
peL— 575

>

3.0% o PGL
([ ]

0% O, 20% A
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Chapter 14 Superelevation

distance between the dependent shape and the profile. The end of the dependent shape, point C,
is calculated based on the width and slope of the dependent shape. The end point of the
independent shape, point B, is at the same elevation as the dependent shape at that point, and the
beginning of the independent shape, point A, is calculated based on the width and the slope of
the independent shape.

It is good practice to use one dependent shape for each shape cluster.

SHAPE ELEMENTS

Shapes consist of a series of connected Microstation elements that form a closed surface. The
types of elements can be classified into two types, longitudinal edges, and filler lines.

Longitudinal Edges - Typically, these consist of the roadway edges of pavement or lane lines.
These lines do not represent slopes.

Filler Lines - These lines represent the beginning and ending slopes of a pavement shape. Each
of these lines always represents a slope value.

14.3 Accessing

The superelevation tools can be accessed from the cross section toolbox by choosing the

+
= Superelevation Shape Manager tool. When selected, the superelevation toolbox will be
displayed.
. Calculate
The Automated Superelevation can also be accessed from Project Manager Superelevation
>> Calculate Superelevation, and the Shape Maker can also be accessed
from Project Manager >> Superelevation Shapes. Superelevation
Shapes

14.4 Dialog

The superelevation toolbox is shown below.

Autoshape Shape Shape  Shape
Builder Analyst  Editor Properties

Super:levation hape Marager T...F4

e AN R RN S

\

Automated Shape  Shape Shape
Superelevation Maker Profiler Selector

14.4.1 Automated Superelevation

The Automated Superelevation dialog is the dialog most commonly used to create
superelevation. It allows the user to specify the parameters needed for superelevation, and then
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creates an input file the user can modify according to the specific design for the project. When
the Automated Superelevation icon is chosen, the following dialog will appear.

g GEOPAK Automated Superelevation - Routebl
Llzer

Jak: | 100 Select...

Chair: | ROUTESD 3 | dentify
Begin Station: | 445+30.94 D
End Station: | 430+24.82 D

Dezign Speed: IEEI
Preference File: Ii_undivided_E El Facility: ~ Undivided "I
e Selection; I 2% man El L Selection; I all cases El

Left | Right

Frofile: |HDUTEEDPF| EI
Tie:  Offzet "I Offget; | 0.0000

% Slope Dffzet Oifzet Dependency
-2.0000 0.0000 -12.0000 Dependent

Mu

X (o

[zoooo | [o.oooo [120000 | Dependent |

Create Input File | thape.inp

Generate Supereleyation Transitions |

If project manager is used, the Job Number, Chain, and Beginning and Ending Stations will
be filled in using the current Working Alignment. The user can specify the design information
as follows.

Job — Job number of the .gpk file for the project.

Chain — Baseline chain name for the project. This may be the centerline of roadway for an
undivided roadway, the centerline of median for a divided roadway, or the edge of pavement for
a ramp.

Beginning Station — station to begin the shapes.

Ending Station — station to end shapes.
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Design Speed - the design speed for the project that determines the rate of superelevation for
curves.

Preference File — the file to use in calculating the superelevation  pgference File: m

rates and transition stations. The user should choose the | divided 1side
preference file according to the standard plan being used for i_divided_Zsides
superelevation calculations. [_undivided

m_divided_1zide
m_divided_Zzides

i_divided_1side — imperial, divided roadway, using o undivided

standard 203.21G, when calculating only 1 side of
the median
i_undivided — imperial, undivided roadway, using standard 203.20E
m_divided_1side — metric, divided roadway, using standard M203.21G, when
calculating only 1 side of the median
m_undivided — metric, undivided roadway, using standard M203.20E

i i ; Selection:
e Selection — the maximum superelevation value to be used for the B wEecion
alignment. e
Facilitiy — set according to if the roadway is Undivided or Divided Facility: %
Divided
L Selection — this should be set to All Cases for all situations. L Selection: [aTomes =]

Profile — choose the profile for the left and right sides. For undivided roadways, the left and
right profiles should be the same. For divided roadways, the left and right profiles may or may
not be the same.

Tie/PGL Chain — set to either Tie or PGL Chain. The tie distance is the Tie:
distance between the baseline and the profile. If this distance is variable, a PGL Chain

PGL chain can be used to define the location of the profile.
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The % Slope, Offset, and Dependency field define the shape characteristics.

Left | Right

Prafile: IFII:ILITEEEIP'FE El
Tie:  Offzet Vl Offzet: I-ED.EIEIEIEI

% Slope Offset Offset Dependency
2.0000 -30.0000 -42.0000 Dependent 1
-2.0000 -42.0000 -54,0000 Independent
X
"

[zoooo | [Z00000  [420000 | Dependent  ¥|

% Slope — define as the normal slope for this section of roadway.

Offset — define one Offset as the distance between the baseline and the inside edge of the shape,
and the other as the distance between the baseline and the outside edge of the shape.

Dependency — defines whether the shapes elevation is determined by the profile, or by the
adjacent shapes. Dependent shapes obtain the elevation from the profile and the slope of the
shape as discussed in section 14.2. Independent shapes obtain the elevation from adjacent
shapes.

Create Input File — specifies the name o the

shape input file to be created that creates the Create Input File | shape.inp
shape information. This file needs to be run to

plot the shapes into the Microstation drawing.

Shapes can be added by specifying the % Slope, offsets, and dependency, then pressing the add

button. EI Once listed, the shapes can be deleted il, or modified =l using the respective
buttons.

Quick Enty _____________| The Quick Entry button H will bring up the Quick

Faciity: Divided - | Entry dialog. This dialog can be used to create
Medianwidth: 1500000 shapes without calculating the required offsets for
Lane Widhs: [T2000 multiple lanes. The user chooses the type of Facility
= as divided or undivided. If divided is chosen, the
Total Number of Lanes: [4 Median Width can be specified. The Lane Widths,
Maminal Percent Slape [-2.0000 Total Number of Lanes, and the Nominal Percent
M — | Slope are specified. When the dialog has been

completed, the OK button is pressed, and the number
of lanes and their corresponding offsets are
automatically entered into the shape cluster list boxes.
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When the Automated Superelevation dialog has been completed, the user presses the Generate
Superelevation Transitions button. This will create the input file specified in the Create Input

Field dialog.

14.4.2 Superelevation Input File

A Superelevation Input File with an .inp extension is created and placed in the project

directory. This input file shows where the location superelevation critical points by indicating
the station and slope along the roadway. This is an ASCII file that may be reviewed and/or

edited. A sample input file is provided below.

/* Superelevation Settings and Parameters:
Unit System is english.

Created input file ""shape.inp"'.

Created activity log file "shape.log".
Created on Mon, Oct 08, 2001 at 20:49.
Using Preference File "i_divided"

Using e Selection of ""8% max"'.

Using Length Selection of ""8% max"
Using Design Speed of 50.000000.

*/

auto shape
job number =100

auto shape set
shape cluster baseline = ROUTES0
shape cluster profile =ROUTESOPR
shape cluster tie =-30.0000
dependent shape
chain / offset
ROUTES0 -30.0000
ROUTES0 -42.0000
filler line station / slope
445+30.940000 2.0000
462+89.133015 2.0000
465+18.080384 -3.8000 /* Curve ROUTESO0-1 */
488+24.816494 -3.8000 /* Curve ROUTESO0-1 */
490+53.763863 2.0000
490+84.817000 2.0000

auto shape set
shape cluster baseline = ROUTES0
shape cluster profile =ROUTES0PR
shape cluster tie =-30.0000
independent shape
chain / offset
ROUTES0 -42.0000
ROUTES0 -54.0000
filler line station / slope
445+30.940000 -2.0000
464+47.027752 -2.0000
465+18.080384 -3.8000 /* Curve ROUTESO0-1 */

14-8 Missouri Department of Transportation
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488+24.816494 -3.8000 /* Curve ROUTES0-1 */
488+95.869125 -2.0000
490+84.817000 -2.0000

auto shape set
shape cluster baseline = ROUTES0
shape cluster profile =ROUTESOPR
shape cluster tie =30.0000
dependent shape
chain / offset
ROUTESO 30.0000
ROUTES0 42.0000
filler line station / slope
445+30.940000 2.0000
464+47.027752 2.0000
465+18.080384 3.8000 /* Curve ROUTESO0-1 */
488+24.816494 3.8000 /* Curve ROUTESO0-1 */
490+53.763863 2.0000
490+84.817000 2.0000

auto shape set
shape cluster baseline = ROUTES0
shape cluster profile =ROUTESOPR
shape cluster tie =30.0000
independent shape
chain / offset
ROUTES0 42.0000
ROUTES0 54.0000
filler line station / slope
445+30.940000 -2.0000
462+89.133015 -2.0000
465+18.080384 3.8000 /* Curve ROUTES0-1 */
488+24.816494 3.8000 /* Curve ROUTES0-1 */
490+53.763863 -2.0000
490+84.817000 -2.0000

Plot Parameters

Dependent Shape

Iv=63

c0o=6

Ie=0

wt=2
Dependent Text

Iv=63

c0o=6
Independent Shape

Iv=63

co=1

Ie=0

wt=2
Independent Text

Iv=63

co=1

Write shapes into dgn = d:\de-proj\Cole\jSp0100\data\pattern_shape jSp0100.dgn
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The input file is also opened into the Geopak text editor. The input file can be edited in the text
editor. Once any changes have been made, and the input file has been saved, the text editor can
be used to process the input file by clicking on the Create Superelevation Shapes button. gﬂ

g Text Editor: shape_routebl.inp [_ (O] =]

File Edit Criteria
ODeed R - o~ 3

* Cuperelevation Settings and Paramneters: ||

Froject Hame: d:~de-proij~Cole~jSplli0~project~35p0l100.pr]
T=e=r: d:~de-proj~Cole~j5iplli0~project~projdbs~Cl=lU=ser
Fun Hame: Routebl

Mnit Sy=tem i= english.

Created input file "shape routebl. inp".

Created activity log file “"shape routeL0. log”.

Created on Tue, Jan 22, 2002 at 09:08. |
T=ing Preference File "1_diwided"
M=ing & Selection of "8% max".

T=ing Length Selection of "all caszes"
T=ing De=sign Spesed of S0.000000.

urd

auto shape
job number = 100

auto shape =et
shape cluster baselines
shape cluster profile
zhape cluster tie
dependent =shape
chain .~ off=st
ROUTESD —30.0000
ROUTESD —42.0000
filler line =station » =lope
445+30.940000 2.00on -

Line: 1 Cal: 1

ROUTESO
ROUTESOFR
=30.0000

14.4.3 Superelevation Log File

When the Superelevation Input File is created, the Superelevation Log File is also created.
The Superelevation Log File contains information pertaining to the creation of the input file. A
sample log file is shown below.

Beginning calculation of superelevation for chain ROUTESO0 in job 100.

Computing superelevation rates . . .
Curve ROUTES0-1, radius 2864.7890: Superelevation rate computes to be 3.8000.

Computing transition lengths . . .

Note: Because the roadway width consists of 4 lanes,
lengths are to be adjusted after initial calculation.

Curve ROUTES0-1: Super rate of 3.8000 yields
unadjusted runoff length of 150.0000.
Transition Length adjusted to 150.0000 for 4 lanes.
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Checking for transition conflicts . . .
No transition conflicts were found.

Superelevation Calculation Complete.
Output written to file ""'shape.inp”

The log file indicates the superelevation rate computed for each curve, the transition length for
each curve, and any transition conflicts between curves.

The Superelevation Log File should be reviewed prior to the processing of the input file to
check for errors, and verify any transition conflict resolutions.

14.4.4 Autoshape Builder

After the input file has been created and edited, it needs to be processed to plot the shapes into
the Microstation design file. The input file can be processed by using the Create
Superelevation Shapes button in the text editor, or by using the Autoshape Builder. The
Autoshape Builder can be accessed from the Superelevation toolbox. @ The following
dialog will appear.

# GEDPAK Autoshape Builder

[nput File: |shape.inp Filez... |
Apply | [ Dizplay Only

The user selects the input file to process, then presses the Apply button to execute the input file.
The Display Only toggle can be turned on to temporarily plot the shapes into the Microstation
design file. When the view is updated, the temporary graphics will be deleted.

14.5 Shape Maker

Not all superelevation transitions can be defined by station and offset. GEOPAK provides the
Graphical Shape Maker for situations that involve left turn lanes, merging roadways and in
some cases, widening.

The user uses simple Microstation elements to depict the area to which superelevation is applied.
Once the area is drawn, the Graphical Shape Maker dialog box allows the designer to define
the roadway information to apply superelevation. The Microstation elements are then identified
and a complex shape representing the superelevation is created.

Access Shape Maker from the GEOPAK Project Manager by selecting Superelevation s
Shapes or from the Shape Maker icon in the Superelevation toolbox. The following I
dialog is displayed.
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# GEOPAK Shape Maker E

— Parameters

Baseline [ | PGLChain] | Tie [0.000000
Prafile I— Trarz. D IEI— Style I
Level [ €3 Color [0 | weight |
Clasz _Dependent I Fil [0 _I St | Show |

— Filler Lines

tethod By DP

5. E. Tranzition Slope I Create |
Tolerance IEI.'IEIEIEIEIEI bd anal I E

Parameters

Baseline - chain corresponding to the shape.

Profile - profile controlling shape.

Level - Microstation level on which shape will be placed.

Class - dependent or independent, as previously discussed

PGL Chain - chain to define the profile location if the tie distance varies.
TransID - determines linear or parabolic transition. Use 0 for linear transition.
Tie - distance between the profile and the baseline.

Set - used to change the parameters of an existing shape

Show - used to display the parameters of an existing shape.

Filler Lines

Method: By DP - identify filler line by issuing a data point (DP) on each end of the line
By Line - identify filler line by selecting a Microstation line
By Station - identify filler line by keying in station limits

S.E.: Transition - shape is in a superelevation transition
Non-Transition - shape is not in a superelevation transition (full super or normal

crown)

Slope - cross slope for the filler line at the beginning and end of the shape
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Tolerance - user specified acceptable maximum gap between the Microstation elements that
make up the shape

Complete Shape: Manual - user identifies each element that makes up the shape.
Semi-Automatic - user accepts or rejects elements that make up
the shape.

Automatic - GEOPAK uses all contiguous elements to create the
shape.

14.6 Additional Superelevation Tools

14.6.1 Shape Analyst

The Shape Analyst is used to determine the slope of a shape at a particular point. The elevation,
profile elevation and slope, cross slope, longitudinal slope, and flow slow are computed and
displayed. The elevation can be computed off the shape by using an Extrapolated Slope from
the edge of the shape. The Cross Section option will display the slope of each shape, and the
elevation at the edge of each shape.

#5 GEOPAK Shape Analpst
Uszer

Job: I'IEIEI Select... | [ DisplayOnly [ Cross Section

— Elevation Information

Chair ; ! ROUTERD 'I PGL Elesation ;

Prafile : PGL Slope :

Station ; I Crogz Slope
Offzet : IEI.EIEIEIEIEIEI Longitudinal Slope :

Elevatian : Flows Slope :
[T Eutrapolate Fised Slope ; I 0.000000  |FE
By Sta/Offset | or | Dynamic |
# GEOPAK Shape Profiler
14.6.2 Shape Profiler Yser
. . g | Select... i

The Shape Profiler is used to graphically draw Job: 1100 il L_Plan
the elevations and/or slope arrows into the design Graphic Grade -|
file for a specified element or shape. COGO Chain: [ROUTESD 2] |LIdeniiy Shape |

points can also be stored at the given locations.

From Station : I 465+18.03 R 1 OF I

To Station : I 488+24 82 R 1 OF I
Ewven vI I'I

{Elevation Along:  Element bl |

[T Continuous Extrapalation

|dentify Element |
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14.6.3 Shape Editor

The user can edit the plotted shapes by using the Shape Editor. The Shape Editor allows the
user to adjust the slope of the filler lines, or change the location of the filler lines. The filler lines
of the adjacent shapes are also adjusted as needed.

#5 GEOPAK Shape Editor
Job: [100 Select.. | Identify Shape | Talerance: [ 0.000000

From

Station: |4I35+1 a.03R | DP | Dyramic | Station: |4BB+24.82H " DF | Dyramic |
% Slope; IEI.EIEIEIEIEIEI b atch Shape | % Slope: IEI.EIEIEIEIEIEI td atch Shape |

To

Apply |

14.6.4 Shape Selector

The Shape Selector allows the user to select or

highlight shapes based on various attributes of the
shape. The attributes include baseline, profile, tie, Job: [100 _Select.. | Process _view ¥

transition type, class, slope, etc.

14.6.5 Shape Properties

# GEOPAK Shape Properties  [E3

Jab: I'IEIEI Select... |

— Shape Parameters

[ Fram Slope: | 0.000000
[ ToSlops: 0000000

[T Baseline: B El
[ Profile: Imﬂ
I™ PGLChain: [E1 ]
[T Transition ID: 0 - |
I Tie | 0.000000

[T Class: Dependent "l

] I Set | Set Entire Selection

Fiter: _Baseline | - |[ROUTEED =]

Hiie | Select |

The properties of a shape can be edited using the Shape
Properties tool. With Shape Properties, a user can change
the baseline, profile, tie, etc. of a shape.
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Exercise 14-1

1. Open the MicroStation file
t:\br-proj\a_geopak\d5\jSp0100\data\pattern_shape jSp0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\jSp0100\project\jSp0100.prj as user userc and
enter Road.

Z Project Manager x|
Frojectz  Directory Adrmin
k:br-projd,_GeopakhDEh 5P01 004project’

Filter: |".|:|ri Type  Froject I

Project Users: j5p0100.pr]

Frojects: Directaries: Uszers
[] = Project Uzers:
[proidbs] ' : User Info
['af'] — Full Mame:
[b:-] Clagz | ger
[
[d] =l OF Code:
cl
Job Mumber: 100
Description: Description:
Sample Clazz Project Idzer |d far Clazzroom

ok | Eancell Ok | Qar‘u:ell

3. Select the Route50 working alignment.

4. Choose Calculate Superelevation from the Road Project dialog to calculate the pavement
cross slopes.

Calculate
Superelevation

Copy the MoDOT run to Route50 and enter the run.
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Exercise 14-1 Superelevation GEOPAK Road for Bridge

5. Create the Route50 shapes as

. . EEEDPAK Automated Superelevation — x|
follows and as depicted in the

I zer
dialog to the right: —
Jobe [ 100 Select... |
Job: 100 Chain: [ROUTESD =] ldentiy |
Cham: ) Route30 Beqin Station: | 464+00 DF |
Begin Station: 464+00 - |
Design Speed: 60 Design Speed: [0
Reference File: i_dvided Preference File: [i_divided =] Facilty: Divided -|
FaCIhty:' Divided e Selection: I 3% max EI L Selection: | all cazes El
e Selection: 8% max
L Selection: all cases Left ] Fright
Profile: ROUTESOPR .
. Profile: | ROUTESOPR

Tie: Offset e _ﬂ

Tier  Offzet "I Offzet; |-30.0000
Click on the Quick Entry icon 'J‘id % Slope Offzet Cffzet Dependency
circled in red in the dialog box to 2.0000 -30.0000 -42.0000 Dependsnt

Independent

the right. This will bring up the
dialog shown below. Fill it in as
shown with the following:

L X O

E}g&ﬁi:Wi dth: ?&gged [oooo [-4z2oood [540000  _Independent ¥ |

Lane Widths:  12.00
Total Lanes: 4
Normal % Slope: 2.00 Generate Superelevation Tranzitions |

Create Input File I shape_50inp

Quick Entry

Facilty:  Divided v |
Median width: [50.0000

Lane "Wwidths: I 12.0000
Tatal Humber of Lanes: |4

MHaminal Percent Slope | 2.0000
2k | Cancel |
Click OK.

Modify the % Slope to —2.0000 for offsets 42-54 on the Left (negative) and Right (positive)
sides.

Change the Input File to: shape_50.inp

Click on Generate Superelevation Transitions.
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GEOPAK Road for Bridge Exercise 14-1 Superelevation

6. Clicking on the Generate Superelevation Transitions button will generate the INP file,
which is displayed in the following dialog box.

ETE:H:t Editor: shape_50.inp i - | Ellil
File  Edit Criteria

Ded § 2B >~ 9

<% Superelevation Settings and Parameters:

Froject Hame: t“br-proj*userc~JSP0100~project~3jSp0l100. prj
T=z=1: t ~br-proj~userc~J5P0100~project~projdbs~uzerc
Fun Name: Routebo

Tnit Sy=tem 1= english.

Created input file "shaps 50.inp".

Created activity log file "shaps 50 log".

Created on Thu, Apr 25, 2002 at 10:02.

T=zing Preference File "i_diwided"

T=zing e Selection of "8% max".

T=ing Length Selection of "all cases"

T=ing De=zign Speed of 60.000000.

L2

auto shape
job number = 100

aunto shape =et

zhape clu=ster ba=zsline = ROUTESO
shape cluster profile = ROUTEGSOFPR
zhape cluster tie = —30.0000

dependent shape
chain ~» off=set
ROUTESD —30. 0000
ROUTEED =42 0000
filler line =tation ~ =lope
464400 . 000000 -1.6314
455+34 745950 =5 0000 % Curwve ROUTESO-1 *- (]

| [Line: 1 Cal: 1

7. Use UltraEdit or another text editor to view the log file:
t:\br-proj\a_geopak\d5\jSp0100\data\jSp0100\data\shape 50.log.

8. Run the input file shape 50.inp by clicking on the Create Superelevation Shapes icon gﬂ
in the GEOPAK Text Editor: shape_S0.inp. It is the icon shown to the right and it the
last icon in the tool bar at the top of the dialog. Save the MicroStation drawing after creating
the shapes and close the GEOPAK Automated Superelevation dialog. Click on Yes to
Save Superelevation Settings? in the Alert dialog.

9. Select the BigHorn working alignment.

4/14/03 Missouri Department of Transportation 14-1-3




Exercise 14-1 Superelevation GEOPAK Road for Bridge

10. Click on the Define button to review the BigHorn working alignment definitions. Under the

Shapes section, change the following symbology settings:

Levels: 62
Colors: 2,7

Using different symbology lets the user distinguish between the shapes for the two
alignments.

Close the working alignment definition box by clicking on OK.

11.

]
QuickEntry X
r

Select the Calculate Superelevation button from the Project Manager dialog. Copy the
MoDOT run to BigHorn, and enter the run. Create the Big Horn shapes as follows:

Job: 100

Cha%n: ) BIGHORN EEEDPAK Automated Superelevation — El
Begin Station:  8+00 User

Ending Station:  12+00 —

Design Speed: 40 Job: [100 S'ﬂil
Reference File: i_undvided Chair: |EIGHORN ~]  Identiy |
Facility: Undivided Begin Station: | 2+00 DP |

e Selection: 8% max Erd Statiors. (7500 s

L Selection: all cases detior: D —I
Profile: BIGHORNPR  Desian Speed: [40

Tie: Offset Preference File: [i_undivided 3 Facilty:  Undivided "I
Use the Quick Entry dialog to & Selection: I 3% mar EI L Selection: I all cazes El

set the lane information to the ;
. Left | Right
following:
- .. Prafile: | BIGHORMPR |+
Facility: Undivided JBIGHORNFA
Lane Widths: 16.00 Tie:  [Offzet vI Offzet; | 0.0000
Total Lanes: 2 % Slope Offzet Oiffzet Dependency

Normal % Slope: -3.125 -3.1250 0.0000 -16.0000 Dependent

Faclity: Undivided |
bediar twidth: [ 00000

.
1

Lane widths: [T6.0000 [0.0000 [0.0000 [o.oo0o _Dependent ¥ |
Total Mumber of Lanes: |2
MNominal Percent Slope [-3.1250 Create Input File | shape_BigHorn.inp

0K I Cancel I Generate Superelevation Transtions |

Change the Input File to: shape_bh.inp

Click on Generate Superelevation Transitions.
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GEOPAK Road for Bridge

Exercise 14-1 Superelevation

12. Edit the filler lines for both
auto shape sets so there is a
constant cross slope of
—3.125% for the full station
range and change the second
set to an independent shape,
as depicted to the right. Note:
Because the profile grade line
is at the center of the roadway,
both shapes can get their
elevations from the profile
(the dependent condition).
Changing one of the shapes to
independent, however, enables
the user distinguish between
the two shapes.

Under Plot Parameters,
change the level (Iv) and the
color (co) settings to the values
shown below in bold text,
which are the values set in the
BigHorn Working Alignment:

Dependent Shape

lv = 62

co =1

lc =0

wt = 2
Dependent Text

lv = 62

co =1
Independent Shape

lv = 62

co = 2

lc =0

wt = 2
Independent Text

lv = 62

co = 2

ETEHI: Editor: shape_bh.inp - |EI|£|
File Edit Criteria
hed & e g8
shape cluster baseline = BIGHORN H
shape cluster profile = BIGHORWFPR
zhape clu=ster tie = 0.0000
dependent shape
chain » off=set
BEIGHOEH —16. 0000
BIGHOEH o.ooon
filler line =station ~ =lope
a+00. 000000 —3.1250
12+00. 000000 —-3.1250
auto shaps =st
shape cluster baseline = BIGHORN
zhape cluster profile = BIGHORWER
zhape cluster tie = 0.0000

dependent shape

chain » off=et
BIGHOEN o.oooo
BIGHOEN 16 . 0000

filler line =station ~ =lope
a+00. 000000 —3.1250
12+00. 000000 —-3.1250

Flot Paramsters
Dependent Shape

lv = B2

co = 7

l= =100

wt = 2
Dependent Text

lwvw = B2

co = 7
Independent Shape

lw = B2

co = 2

le =10

wt = 2
Independent Text

lv = B3

co = 2

Write shapes into dgn = t:\hr—praj\A_GEDpak\ﬁE

| Col: 23

| Line: 39

After editing the input file, save the changes by clicking on floppy disk icon and run it by
clicking on the Create Superelevation Shapes icon.

Exit the text editor.

Exit the superelevation run and save the changes to it and the MicroStation file.
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Exercise 14-1 Superelevation

GEOPAK Road for Bridge

13. The fill slopes will also be shaped to determine the bridge length. Since these shapes need to

be associated with a profile, a location for the profile needs to be determined. The toe of the
slope is the most logical location. From the cross section below, it can be determined that the
toe of the slope is 0.15 above the roadway profile with a constant offset of 24’ left and right.

24.00
TEE. 40

)
-0 o
. N
o
- @

16.00

3.00

THE. 40
24,00

1&.00
18.50
19, Ao

k!

00 % 3,125 % 3.125 % 200 %
= 756.55

Go into Coordinate Geometry. Select
Element > Profile > Offset. This
will bring up the dialog box shown

to the right.

£ GEDPAK Offset Profile

Source Prafile |EII3HEIFENF'FE :I T arget Profile: |EH -ToeSlp

Beqin Station End Station Yertical Offzet
. . . |
Enter the following information as
shown in the top figure to the right: X
[
Source Profile: BIGHORNPR
Target Profile: ~ BH-ToeSIp r— _ _
Begin Station: 1493.64 Beqgin Station End Station Wertical Offzet
End Station: 20+60.66 [1+33.64 | 20:50.66 [0.15
Vertical Offset:  0.15 Create Prafile I
Once this information is entered,
click on the Add icon &, whichis  [EAEIlaaUIEEaE= X

the top icon on the right side of the
dialog box. This will add the station
range and the offset to the list box as

Source Prafile IBIGHEIFINF'FI :I T arget Profile; IEH -ToeSlp

Beqin Station End Station Yertical Offzet

depicted in the bottom figure to the
right. To delete an item from the list
box, highlight the line and click on
the Delete icon x, which is the
middle icon on the right side of the

1+93.64 20+E0.66 015

Ll X O

dialog. If changes need to be made
to an item in the list box, highlight
that line, edit information in the
fields at the bottom of the dialog

Wertical Offzet
| 015

End Station
| 20+60.56

Begin Station
| 1+33 64

Create Prafile

and click on the Edit icon =I.

When the list box is complete, click on the Create Profile button. This will store the target
profile, as indicated by the following message in the MicroStation Status Bar in the lower left
hand corner of the MicroStation window: “Profile BH ToeSlp saved. Store Profile

commands saved in BH ToeSIp100.icu.”

This file is stored in the working directory and may

be viewed using UltraEdit or any other text editor.
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GEOPAK Road for Bridge Exercise 14-1 Superelevation

14. Click on the Select button in Project Manager. Copy the BigHorn working alignment to
BH-Slope and enter the new working alignment.

Click on the Define button and adjust the following definitions:

In the Shapes section, change the Colors to 3.

Under Profile View, change the Proposed Profile to BH-TOESLP.
Click OK.

To facilitate the creation of the shapes using Shape Maker, set Level 1 as the active level,
use Level Manager to turn off levels 61 ans 63, and turn off the display for any referenced
files. All that should be visible after doing this are the shapes for Big Horn Dr.

Choose Plan View Design from Project Manager. This will bring up Plan A
the toolbox shown to the right. Select Draw Transition, which is the AL A
third tool in the toolbox. &{ ﬂ f"{—“

Use Draw Transition to draw the following lines  F=Irang @ Rz ril x|
to serve as longitudinal lines for shapes:

Job | 100

Chain [BIGHORN Select |

Beginning Beginning Ending Ending

Station Offset Station  Offset Begir?nir'fg Station | 7+90 op
7+90 24 12+10 24 Beginning Offzet | 24 _l—
7+9() 24 12410 24 Ending Station IW =
7+90 -70 12+10 =70 _l—

7+90 70 12+10 70

Close the Draw Transition and the Plan View Design dialog boxes after the four lines are
drawn.

15. Click on Superelevation

: : 7 GEOPAK Shape Maker x|
Shapes in Project Manager. '

— Parameters

fhlu n ﬂ;e ?ﬁalo,gﬁﬁ 1t 15_115“3 Baseline [EIGHORN | PGL Chain | Tie [24.00000
€ one to the right (wt = 2). Profie [EHTOESLI  TransD [0 Style |

Once this is completed, click
> Lewvel | 62 Cal |3 Wwieight
on the Create button. This sve miar | | sight ——— |

will draw a filler line at Class Dependent | Fills B et | Show |

station 8+00. ~ Filler Lines

kethod By Station Job Mo, I'IEIEI Station |B+EIEI

Change the Station to 12+00 c E
and click the Create button a

second time to draw the other = Talerance IEI.'IEIEIEIEIEI Automatic I Fadiuz IE.EIEIEIEI[ Diraw |

filler line at Station 12+00.

M an-tranzitian Slope | 50 iCreats!

Click on the Draw button and data point inside the closed in area on the right side of Big
Horn Drive. Note: On the screen it is actually to the left of the existing shapes.
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Exercise 14-1 Superelevation

GEOPAK Road for Bridge

16. Repeat the process on the left o e T AR s x|
side of Big Horn Drive, which
is to the right of the existing | Parameters
shapes on the screen. Baseline [EIGHORN  PGL Chain | Tie | -24.0000
: Prafile [H-TOESLP TranzID [0 Styl

Change the Tie to —24.00, set o l oE —

. . Level | B2 Color |3 . Weight I
the Station to 8+00 and click o S fl
on the Create button to draw e Dependert | Fi Set | Show |
the first filler line. ~ Filler Lines

. Method By Stati Job Mo, [1007  Station [12+00

Change the Station to 12+00 : E':' » ta ":'n_t_ DS| : Ei a'::'n :
as shown to the right and click b —onomnon ope Cesie| _pelet |
on the Create button to draW  qgjeiance [O700000 | Automatic | Radus [5.00000  Draw |
the second filler line.

Click on the Draw button and data point inside the closed in area on the left side of Big Horn
Drive. Note: On the screen it is actually to the right of the existing shapes.

Refresh the view. Turn on Level 63 and save the changes to the MicroStation drawing. Exit
Shape Maker.

17. A profile for Route 50 is needed to define the maximum height of the fill slopes. This profile

is based upon the minimum clearance of 1’ from the top of the end bent beam to the top of
the fill slope (BM 3.77.2.2-2, Effective May 2002). Since Big Horn Dr is 39” wide, Type 30
P/S Concrete Double Tee Girders will be used (based on BM 3.56.1.6-1, Effective Nov.
2000, as shown on the following page). From the figure below (BM 3.56.1.1-10, Effective
Nov. 200), the web depth is 30”. Allowing ¥4 for the bearing pads, %" for camber, and 8 %2
for the deck, gives a total depth of 39” (30 + ¥4 + ¥4 + 8 1%) = 3.25’. Adding the 1’ clearance
results in the maximum height of the fill slope at 4.25 below the top of the deck.

———

i \.]
) i
v 37y
L8
"-..___,_.-"
DETAIL “A"
Detai | “a"
BY0Y {Mox. ) Detail “a”
93" z-0" e
|1 wax. N
|
r - L T T L TN |
t | e
T Girdar Stem = RS
4egn % —| |
=
I - | —
SHIE
7 LTYRS 161 ol 9| o
T {Typs 22) R e
T [Type 301

SECTIDW THRU PS5 CDMC. CGBL. TEE GIRDER

Using Offset Profile, create profile 50-PR-SLP 4.25” below Route50PR.
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Bridge Manudl
P/5 Conorete Double-Tee Girders — Sec. 3.56 Page: 1.6-1
IAS10” ROADWAY SUpersructure
GIRDER SPAN LENGTH {HS20 & HS520 MILITARY LOADING)
E Allowabla Span Length For
E‘g P/5 Concrate Dok le—Tea Glrdaer 5S5pans
S
5o Type 30 Type 22 Typa 16
HE'JLH‘ Span Girdar Span Girdar Span Girdar
Langth 5eq. Ho. Length S58q. No. Largth 5eq. Ho.
20’
ay’! 20
— +P21r3'L_.J 130
v 2
ru u
P oo J20 i 230
; 24"
26 thry 140
27’ 28"
2B
29’ 29’ 151
30’
31!’ EE: r
-HI;EL’J 330 +ﬁ° 240
g I
32, :MlJIJ
33
347
35r 357
1) tThry £a1
37’ 35° 37
38’ 5" 340
397 3B’ & 397 262
07 < Big Horn Dr.
4z7 417
. thry 351
43 a4 Mote:
447 The max!mim spon |lengtha shown for P45 Double—
- Tas Glrdars a-a basad on a minimum of Z2-spana
45 , , {continuous! belng uaed. |F one of these F/5
: 45 & 46 d&2 Doubla—Tase Girders Is usad os oma s1Mple spon.
L +hen the apan langtha should be reduaed from
: the maxtum al lowab e spon ahown, and tha
a7 4717 girdar dealgn should ba aheckaed.
487 +:1E|,| T2
45"
ED; Enf
51° thry 383
52]’ 52
Revisad: Nov. 2000 ES600
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18. The profile 50-PR-SLP will be used for shapes that represent the maximum height surface
for the bridge fill slope. These will be added to pattern_shape jSp0100.dgn by editing and
running an existing INP file.

Open shape_50.inp in
UltraEdit. Highlight the shape
cluster profile ROUTES0PR.
Go to the UltraEdit pull down
menu Search > Replace, to

Find 'hat: |F|I:|LITE5EIF"F|

Replace With: IEI:I-F'H-S LP

See Help for Meaning of Renlace Where: - :
Special Characters. rep ane T bring up the dialog to the left.

* Current File

a C I

Bl O Selected Ten BRI . 0PR-SLE in the
I Match whole W_':"'j Only | ¢~ Al Open Files Replace With: field as shown.
[ Regular Expressions Click on the Replace All button
v Replace All iz From Top of File Help | to change the name of the

|4 itemz replaced Cloze after replace [ proﬁle in the file.

Go to the 2" and 4™ auto shape sets and change the offset range to the values shown below
(the value to be changed is shown in bold):

Changes to 2™ auto shape set Change to 4™ auto shape set
chain / offset chain / offset
ROUTESO0 -42.0000 ROUTESO0 42.0000
ROUTES50 -64.0000 ROUTES50 64.0000

Scroll down to the Plot Parameters section of the input file and change level (Iv) and color
(co) symbology to the values shown below in bold.

Plot Parameters
Dependent Shape

lv = 60

co = 8

lc =0

wt = 2
Dependent Text

lv = 60

co = 8
Independent Shape

lv = 60

co = 4

lc =0

wt = 2
Independent Text

lv = 60

co = 4

Save the file as shape 50 slp.inp. This input file will be run later.
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Exercise 14-2

This is a group exercise to demonstrate the use of the GEOPAK superelevation tools to help
determine end locations. Specifically, the tools will be used to find elevations from two shapes
to locate where they intersect.

This exercise is based on the following design information: End of wing to end of wing length is
controlled by the intersection of the spill slopes with the outside edges of the bridge deck. End
bent locations are controlled by the requirement to maintain a minimum clearance of 1’ from the
top of the end bent beam to the top of the spill slope. This clearance needs to be checked at the
outside face of the exterior girders unless the crest of a vertical curve for the lower roadway is
located directly beneath the bridge. The location of the checks for this exercise was obtained
from the cross section of the slab from Bridge Manual page 3.56.2.5-1 shown on the following

page.

1. Open the MicroStation file
t:\br-proj\a_geopak\d5\jSp0100\data\pattern_shape_jSp0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\jSp0100\project\jSp0100.prj as user userc and
enter Road.

£ Project Manager x|
Projects Directory  Admin

k:br-proj'ad,_GeopakhD 54 5P01 004project’

Filter: |“.|:uri Type  Project I

Project Users: j5p0100.prj

Prajects: Directaries: Users
el o [] = Froject Users:
[projdbs] I : User Info
[-af-] — Full M arme;
(6] Clazs User
[
[d-] = OF Code:
L
Job Mumber: 100
Dezcription: Dezcription:
Sample Clazz Praject Idzer Id far Clazzroom

(1] | Eancell Ok | Qar‘n::ell

3. Select the Route50 working alignment.
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Exercise 14-2 Superelevation Tools

Bridge Manual

P/5 Concrete Double—Tea Glrders — S5ec. 1.56

38-10" ROADWAY {H52C & HS MILITARY)

SLAB REINFORCEMENT

: 2,54

Rel

LUBWED GHI | BY JUBLMY B ) J0BBU B BERUBH "4U] 40 FJ0qQ g5 19Oy
"ERIUHD U gD | E DD {ERH0ey] + 2S5 12 E

AN3H “IMI ¥¥EN MOILJES 47T%H

R ) T 355

Pl 60 L6 10 6000 [5 - G - 4l
15 — G MHEBABR] pEODIE EHG 75 — 91
JERE 5

E5600

Revisad: Mov. 2000
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GEOPAK Road for Bridge Exercise 14-2 Superelevation Tools

4.

Determine Critical Offsets: Away from the bridge, the roadbed width is 40 (6’ left
shoulder, + two 12’ lanes + 10’ right shoulder). Centering the structure on the roadbed
places the centerline of structure two feet to the right of the centerline of the two driving
lanes, which is 42’ to the right of the highway’s horizontal alignment. Consequently the
centerline of structure is 44’ (42’ + 2’) to the right of the alignment. Offsets for the bridge
gutterlines are 24°-7” (44’ - 19°-5”) and 63°-5” (44’ + 19°-5”). Adding the 16” barrier, the
offsets for the bridge deck edges are 23.25° & 64.75°. These are the offset values that will
be use to locate the intersect point of the spill slope with the bridge deck.

The figure from the Bridge Manual on the previous page show the horizontal width of the
flanges on the interior double-tees as 6°-11 %4”. Because the bridge is curved, this value will
be increased to 6°-11 3/8” to reduce the maximum exterior overhang on the outside edge of
the curve.

Also, because the deck is curved to the left, its edge will come in towards the girders at
center span by about 1 '2” on the left side and move away from the girder on the right side by
about the same amount. To account for that, the deck will be shifted to the right by 1 }%”.
The following figure from BM page 3.56.1.6-10 shows that for a 38’-10” roadway and Type
30 girder, the normal overhang from the centerline of the exterior girder is 13”. This will be
increased to 14 2” (13” + 1 '4”) on the left and reduced to 11 2 (13” - 1 2”) on the right
side at the end of each span. With the 3 full depth cast in place slab overhang on the outside
of the girder flange and with the 6” wide web, the exterior faces of the girders at the end bent
will also be about 14 '%” from the edge of the slab on the left and 11 '%” from the edge of the
slab on the right side of the deck at the end bents.

a3 :.l
4] k! |

1" Flllet or  oN? G T Wig' I.

7% Rad. §Typ. — 1 %
m

) N
o 5 =
J i "
I

" I " : 2
PRELA 40" _ e 178 ]
- e-10§ -
Ext. GIrdar
1Ti" !l 45" E_L 1747 o
B-114" 2ol
Int. Glrdar
A& =E&9.T7 8q. 1n. A& = EkRO.E =&q. In.
Yb = 20.62 1n- | Yb = 20.80 In.,
I =68:423 In- 1 = BT«844InN.
EXTERIDR GIRDER INTERIDOR QILRDER

Because the four interior girders have been widened by 1/8”, the overhangs will be reduced
by 4" (2 girders per half section x 1/8”’). Consequently, the horizontal offsets from the
alignment for the exterior girder faces are 23.25° + 14 74 (1.1875) = 24.4375’ on the left
side and 64.75” — 11 47 (0.9375°) = 63.8125 on the right side. These will be plotted to
locate the top of the spill slopes at the ends of the bridge.
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5. The location of the critical offsets are shown on the follow cross section of the bridge away
from a bent. Because the slope of the roadway under the bridge is less than that of the
bridges super elevation, exterior face of the right most girder will control the location of the
end bents.

Left Edge of Right Edge of
Bridge Deck Bridge Deck
23.25° 64.75°

Profile Grade
Line 30.00°

! Exterior Face of
Centerline —%!

Exterior F ; 4— (Centerline Right Most Girder
xterior ace o East Bound of Structure 63.8125°
Left Most Girder Lane 42.00° 44.00°

24.4375°

The first set is to determine the change in elevation along the bridge deck from the profile
grade line to the critical offset. This change in elevation is based on the 5% superelevation
on the bridge plus the offset distance from the profile grade line to the critical point. Based
on the above figure this change in elevation is:

0.05 * (63.8125° - 30°) = 0.05 * (33.8125’) = 1.690625.

The 4.25’ distance from the top of deck to the top of the fill slope must be subtracted from
this value. Thus the total vertical offset from the Route 50 proposed profile to profile for the
top of the fill slope at the exterior face of the right most girder is:

1.690625 — 4.25 = -2.559375.
Based on this information, create the needed profile. To do this, go into Coordinate

Geometry for Job 100 with Operator Code cu. Use the Element > Profile > Offset tool with
the following settings:

# GEOPAK Dffset Profile x|
Source Profile = RouteS0PR Saurce Profie [ROUTESOPR [=] Target Profie: [EE-RT-5LF
Target Profile = EB-RT-SLP Begin Station End Station Yertical Offzet
445+30.94 434+32 90 -2.563375 ]
Begin Station = Route50PR X
beginning h
station
End Station = Route50PR Beqin Statian End Statian Yertical Offzet
ending station | 445+30.94 | 434+92.90 |-2.559375
. Create Profile |
Vertical Offset = -2.559375
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GEOPAK Road for Bridge Exercise 14-2 Superelevation Tools

6.

+&+ Several tools from the Superelevation Shape Manager will be used to Re
Z=  obtain elevation information from the shapes. The icon for the manager .

(shown above) is the forth icon from the right in the Cross Sections toolbox, @ Jg—
which is located in the lower left hand corner of the Road Tools as shown in the % iy
figure to the right. The expanded Cross Sections toolbox is shown below. O r=

EI

8 gk B S T2

Bring up the Superelevation Shape Manager shown below.

-gﬂﬁlf@tﬁi}@@g

The tools in this pallet are:

- Automated Superelevation, % Autoshape Builder,

< Shape Maker, < Shape Analyst,

B> Shape Profiler, <g Shape Editor,

% Shape Selector, and @ Shape Properties.

Open the Autoshape Builder, shown to Fogaai g N ey AT X
the right. Click on the Files... button _ : _

and select shape 50 _slp.inp. Pressthe  InputFile: | shape_50_slp.inp | _ Fies.. |

Apply button to run the input file.

Apply | [ Dizplay Only

To off level 63.
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Exercise 14-2 Superelevation Tools GEOPAK Road for Bridge

7. 1In order to find the needed elevations,
plot the outside face of the right exterior _File Edit Settings Favorites Help
girder. Elevations from the shapes will . ~,
be obtained at set intervals along this (7] id s

line. & \Gpk_Std\DEC_Managerimodat_english.ddb =
[ Design Standards
To do this, open Design and g Cross Sections
Computation Manager. Drainage
P g 3 Erwirorimental
. 3 Property
Expand the Design Standards folder. £ Foadside
3 Roadway
Open Safety and Structures subfolder 3 R
as well [~ Safety and Structures
) Abutrment Exist.
) ) B arrier Exist.
Select Bridge from the list of items | I
in that folder, as shown in the figure to Bridge Exist.
the right. Z) Guardrail Line Esist.
©ng Pedestrian Overpazs
) . . . R etaining ' all
Since a Design Standard is being plotted, Fetainig 'WWall Exist —
make sure Place Influence is checked Sound Wall
in the Operations box as shown in the Sound W/all Exist.
=1 Utilities (]

following figure.

x|

8. Use the Draw Transition tool (the third icon in the Plan View Design tool box) to draw the
following line relative to the Route 50 chain:

£ GEOPAK Draw Transition x|
Beginning Ending Job [T00
Station Offset Station Offset Chain [ROLTESD | Select |
464+00 63.8125 468+00 63.8125 o . —
Beginning Station | 464+00
Beqginning Offzet I 38125 oP
The values for drawing the line are shown in the _ _ :
ﬁgure to the right. Ending Station |4EE+DEI op
Ending Offset | 38125 —
After drawing the drawing the line, close the Appint

D & C Manager and Draw Transition dialogs.
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GEOPAK Road for Bridge Exercise 14-2 Superelevation Tools

9. Open the Shape Profiler tool. This will bring x|
up the top dialog to the right. User

Job: |'IEIEI Select... | [T Display Only

Go to User > Preferences in Shape Profiler

to customize the profilers output as shown in Graphic Grade ¥ |
the bott'om figure on thq right. Use the setting Chain: [ROOTESD ] _Identify Shape |
shown in the figure. Click OK. _

Frarm Statiar : |4EE+5EI DP I
Go to the MicroStation pull down menu T Station : [ 467+05.00 _ o |
Element > Text and set the justification to Even -|[10
match that shown in the figure below. Elevation Along:  Element -

[T Continuous Extrapolation [~ Complex Chain

x|
Eart: EI |2 MoDOT Eng. |x]  Miew |

Height: [T.0000_—1 [¥ Fractions User Preferences
Width: [1.0000 3 [ Underline - " Cross Slope
Lire Spacing: | 0.5000 [T Wertical Text Level: |'I Weight: 0w
Line Length: | 285  char Slant: | 0.0 Color: IEI J Shle: "’I
Interchar Zero Line Label: |
o I b atch
Spacing | 0.0000 _Match | Label Size: [5.000000
— Justification
Single-line Multi-ine - Arrow
Level: |'I Wweight: 0w

/&\ B C + Colar: IEI_ J Styles "’I
D E |;_ + Size: Im

- ¥ Text
Left v| Bottom Vl Left ka "l B attam Vl Level IE_

Colar: [2 Size: [1.000000

In Shape Profiler, click on Identify Shape and data | Angle: [30.000000 _Absolute ¥ |
point on the shape for the driving lane of eastbound [ Store Cogo Point
Route 50 where it crosses Bighorn Dr. This will fill
in the Chain and Station fields for the shape. Change
the From Station to 465+50.00 and the To Station
to 467+05.00. Click on the Identify Element button,
data point on the line defining the outside edge of
the right exterior girder, and data point to accept. ~ Output Decimal Precision

The end result is depicted in the figure below, which Slope: [2 Elevation: [4
gives the elevations along the girder edge one foot
below the top of the end bent beam. Ok |

Beginning Point Hame |

[ Increment Point Mame

Feature |

Description |

3 w
[ B
b 3
I 1
= ”
I A
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Exercise 14-2 Superelevation Tools GEOPAK Road for Bridge

10. To determine the elevations on the fill slopes, use Level Manager to turn off

Single-line

levels 60 so only the shapes for Big Horn Dr. are visible.

Switch the text justification to the lower right corner, as shown in the figure so
the elevations for the fill slope are place opposite of the values just plotted.

Select the Shape Analyst tool by clicking on the following icon in the Shape Manager @
This will bring up the dialog on the
right. Select the BIGHORN chain.

7 GEOPAK Shape Analyst x|

zer

Go to User > Preferences and change Job: I'IEIEI Select. .. | [T Display Only [ Cross Section

the text settings to those shown below. | Elevation Information
Click OK to accept the changes. Chait : I BIGHORM EI PGL Elevation :
Prafile : PEL Slope :
¥ Text Skation ; I Crozs Slope :
Level |5 Offzet IEI.EIEIEIEIEIEI Longitudinal Slope :
Color: [6 |  Size: [1.000000 Elevation Flow Slope :
Angle: [50.000000 Absolute ¥ | I Estrapolate Fised Slope: [0.000000 %
By Sta/Offzet | ] Dyramic:

Set the tentative snap to key point.

Click on the DP button in Shape
Analyst. Tentative snap on text
giving the elevation at Station
465+70 (773.9478) and accept the
snap, this will plot the fill slope
elevation at that location. Repeat
the process for the next three
values plotted by the profiler. The
end result is shown to the right.

4

'|111-|

) IR
L

11

. Move to other end of the bridge and plot the slope elevations at that end of the bridge, as

shown in the following figure.

Turn on the display for level 60.
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GEOPAK Road for Bridge Exercise 14-2 Superelevation Tools

12. Window in on the SW corner between Station 465+70 and 465+80, as was  [{&
done to create the figure on the right. The plotted elevations indicate that Er
the projection of the fill slope goes above its maximum allowable height i
under the bridge deck in this station range. While linear interpolation could pes
be used to establish a crossing point, greater accuracy can be accomplished ==
by using the shapes. To do this, elevation information will be obtained from [
the shapes at 1’ increments.

L35 4 e

270 T
P .-'I

Levet: [2 Preferences text settings to Level 2, Color 2, and
Coior [2 | | Siee: 0750000 | | Size 0.75 as shown to the left. The change in text

size is being done to distinguish the
Angle: IED.EIEIDEIEID Abzolute ‘"’I .
J foot from the 10’ increment values.

465+80; therefore, use Shape Profiler to plot

elevations relative to Route 50 at Sta. 465+71 - From Station : [ 465705 o |

¥ Text Switch to Shape Profiler and adjust the User >

Change the text justificationto IRt i x|

bottom left, as shown to the left. = User

Job: [100 Select... | [ Dizplay Only

Based on the elevations given,

the crossing point is between Graphic Grade - |
Route 50 Sta. 465+70 and Chain: [ROUTESD =] _Identify Shape |

465+78 at 1’ increments. Use the following To Station : [ 4554765 DP |
settings as shown in the figure to the right: Even o [
Chain: ROUTES0 Elevation &lang:  Element "I
From Station: 465+70.50 [T Continuous Extrapolation [~ Complex Chain
To Station: 465+78.50 | {identify Element; |
Increment: Even 1

#5 GEOPAK Shape Profiler x|

Do the same thing at the other end of the bridge L

between Route 50 Sta. 466+80 and 466+90. Use Job: [100 Select . | [" Display Only
the following settings:

[araphic Grade v|

Chain: ROUTESO Chair ; IHDLITEEEI El [dentify Shape |
From Station: 466+80.50 From Statior : [465+B05R1 op |
To Station: 466+87.50

i } OP
Increment: Even 1 To Station I 4B6+87 5 —I

Even bl I I 1
Elevation &long: — Element bl I

[T Continuous Extrapolation [ Complex Chain
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Exercise 14-2 Superelevation Tools GEOPAK Road for Bridge

13. To obtain the elevations on the fill slopes, use Level Manager to turn off levels
60 so only the shapes for Big Horn Dr. are visible.

Change the text justification to bottom right.

Select Shape Analyst by clicking on its icon in the Shape Manager @ Select the
BIGHORN chain.

¥ Text
Go to User > Preferences and change the text Level: [5
settings to those shown to the right. Click OK to Color: [5 [_]  Size: [0.750000
accept the changes. Angle: [30.000000 Ahsolute ¥ |

Make sure your snap is set to key point. Click on the DP button in Shape Analyst.
Tentative snap on text plotted in the previous step. This will plot the fill slope elevation at
that location. Screen captures from each corner of the bridge are shown below
SE Corner of the Brid

SW Corner of Bridge

Compare your elevations to those given below.

Deck Elev.
Location Station Minus 4.25° Slope Elevation
SW Corner 465+76 773.9913 774.3402
SW Corner 465+77 773.9984 773.8438
SE Corner 466+85 774.4242 774.0255
SE Corner 466+86 774.4250 774.5334
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GEOPAK Road for Bridge Exercise 14-3 Profile Tools

Exercise 14-3

This group exercise will use the GEOPAK profile tools to plot proposed fill slopes under the
bridge as they pass under the right exterior girder. Data from Exercise 14-2 provides the
information needed to accomplish this task. Once the fill slopes have been plotted, they can be
used to determine the minimum from front face to front face of the end bents. These will be
horizontal lengths as measured along the alignment for Route 50.

1. Open the MicroStation file t:\br-proj\a_geopak\d5\jSp0100\data\profile jSp0100.dgn.

Do a MicroStation fit-view. At the top of the drawing are three diagonal lines. Adjust the
MicroStation window so you are zoomed in on the right most diagonal line and the text
above it and to the right. This area will be used to plot the right edge of the bridge.

2. Open the project t:\br-proj\a_geopak\d5\jSp0100\project\jSp0100.pr;j.
Enter the as user userc.

Go into Road.

3. To keep track of the information for the left edge of the bridge, copy the Route50 working
alignment to EB-BR-RT and enter that working alignment.

Make the following changes in the Profile View section of the Working Alignment
Definition:

Proposed Profile: EB-RT- SLP

EWDrking Alignment Definition: EB-BR-RT . i[
Flan View Design File: | profile_jSp0100.dgn EI
Patterm - .
: Select |
Shapes Existing Profile: | ROUTESOE: Elec
F'f'i"ﬂ View Proposed Prafile: [EB-FTGLP
ocation
Crozz Section Wiew Begin Station:  445+30.94
Exizting Ground ;
Propozed Firish Grade End Station: 491 +06.06
DTH

M Cancel |
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Exercise 14-3 Profile Tools GEOPAK Road for Bridge

Adjust the values in the Location section of the Working Alignment Definition to those
shown in the following figure:

Horizontal Scale: 10
Vertical Scale: 10
DP Station: 465+00
DP Elevation: 700
£ working Alignment Definition: EB-BR-RT |
Plan Yiew Harizontal Seale: |10
Patterr: Yertical Scale: |10
Shapes
Prafile *igw Station Equation: Mo Gaps I
Location o
Cross Section YWiew L e /5500
Exizting Ground DP Elevatior: | 700
P d Finizh Grad
DT e DP 3 [1700000.000000
EwDP |
DP*: | 1002000000000

Profile Cell
ok Canicel
6K | Cence| [ DrawCellaty | Identify Cell |

Click on the By DP button and snap to the upper end of the diagonal line and accept. This
will set the DP X and DP Y values to those shown above.

Place the profile cell by clicking on the Draw Cell at X,Y button. The active MicroStation
text setting controls size of the text in the cell.

Save the changes to the working alignment definition by selecting the OK button.

4. @ Open Design and Computation Manager (D&C) from Road Tools using the icon
shown to the left. It will be used to plot the profiles for the left edge of the bridge. The
first one to be plotted is EB-RT-SPL, which defines the maximum height of the fill slope.

Navigate to:
Drafting Standards\Profile\Existing Ground Profiles\1”’=10" Existing Ground Profile.

Click on Draw Plan & Profile in the Operations box shown below.

Z 1"=10" Existing Ground Profile _ |

[ Place Imfluence:  Match Point Tew | | Diraw Plan & Profile I
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GEOPAK Road for Bridge Exercise 14-3 Profile Tools

Change the label scale to 10 as depicted
. . . GEOPAK Plan #: Profile Drai ®
to the right and click on ROUTESOEX in & =l
the Select Profile list. This will bring up 0 -
X peration
the dialog shown below. Profiles | 1"=10 Existing Ground Profile®
| Select Profile
— ROUTESOE: B0-FPR-5LP [T WPl Label: Fram %Pl |
Beginning Station  445+30.94 AOCLEAR Circle
Ending Station  491-+06.0F EH-TOESLF ™ Horizantal dis LFI
Beginning Elevation 7049895 BIGHORNE= o
e e 7lE S BIGHORMPR I Wertical Axis Labels
M aximurm Elesvation 77586570 EBDS'IESELEIPEK [ %.C. Incremental Elewations
Mirirum Elevation 03,4466 ROUTESIFR [~ %.C. Parameters
[ Grade Labels '+' gnd '
Harizontal Scale | 10 ™ K value _I
Yertical Scale |1EI ™ Extemnal Length
Beginning Station | 465+10 [ Station Equation Mo Gaps I
Ending Station |4EE+EIEI ™ WPCAPT Label
Stip Girade Increment [T Stopping Sight Distance
DP Station [455+00F 1 ™ Project Prafile
[P Elewatian |?EIEI Label Scale |'IEI
DP = | 1700000, 0000 -
DPY | 1003000.0000
— Profile Cell
PGL Chain |F|EILITE5EI Select |
Cirawe Cell &t = {dentify Cell .
| | ldentl I Change the following values:
i ion: +
0K | Cancel | Begm Stathn 465+00
Ending Station:  468+00

Click on the Identify Cell button, data point on profile cell plotted in the previous step, and
data point to accept.

Select OK to plot the profile.

In D&C Manager, double-click on:
Proposed Ground Profiles\10 Scale Proposed Ground Profile 1’=10" H & 1”=10" V.
This will update GEOPAK Plan & Profile Draw to the defaults for proposed profiles.

Select EB-RT-SLP from the Select Profile list.
The settings should be the same as shown above in the figure on the left except for the name

of the profile at the top of the dialog and the profile information. Select the OK button to
plot the EB-RT-SLP profile as the propose profile.
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5. Inthe main D & C dialog, switch to:
Design Standards \ Cross Sections \ Proposed Surfaces \ Ground (Proposed).

Make sure Place Influence is turned checked. This will set the MicroStation symbology to
those for fill slope under the bridge. Keep D & C open.

Go into Vertical Alignment from the Road Project Dialog, which will bring up the Settings
dialog box shown below.

Job Mumber I'IEII:I
Operator Code |n::u
PGL Chain |HDUTEED Select |

~ Location and Scales

Horizontal Scale IW
Yertical Scale IW
Reference Station W
Reference Elevation IW

& | 1700000.000cC
DF
| 1003000.000C

~ Profile Cell
Draw Cell at )y | Identity Cell |
| %K I Cancel I

Everything should be set from the Working Alignment Definition. If your settings do not
match those shown above, click on the Identify Cell button in the dialog, data point on the
profile cell for the EB-LT profiles. Click the OK button. This will bring up the Profile
Generator dialog box:

& GEOPAK. Profile Generator X|
File Tools User

Staton [ | OFF
Elevation OFF
Dynamic |
55D 55D

Go to Tools >> Issue Data Point.
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6. Use the Issue Data Point to plot the fill slopes. To do this, active the MicroStation Place
Line tool. Enter the following values into the Issue Data Point dialog as shown below:
Station: 465+76 Elevation: 774.3402.

#£ Issue Data Point x|

Station | 465+76
Elevation | 774.340200

Click the Issue DP button to begin a fill slope line.

Issue data points for the following values to draw the rest of the line:

Station Elevation
465+77.00 773.8438
465+80.00 772.3540
465+90.00 767.3560
466+00.00 762.4142
466+07.44 758.7149

Do a MicroStation reset to end the line. Draw a second line for the other fill slope using the

following values:

Station Elevation
466+55.20 758.9035
466+60.00 761.3367
466+70.00 766.4102
466+80.00 771.4865
466+85.00 774.0253
466+86.00 774.5334

Close D & C Manager and Profile Generator.

7. The lines plotted in the previous step are shown below. The point of interest is where the
solid fill slope line crosses the line parallel to the proposed alignment.

End of Brid%e

Beginning of Bridge
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8. Use the Profile Labeler to find the station and elevation where the fill lines and EB-RT- SLP
cross. Profile Labeler is the fifth tool in the Plans Preparation toolbox shown below.

Plans i
s B 28 15 B =

Go to the Styles tab in Profile Labeler. Open the Points folder and double click on the
Sta/Elev .18 style in the Item Selector as shown in the following figure.

EEEDPAK - Profile Labeler - style: ...'\modot_eng_pr.IsF - - |EI|£|

Stule Filez  Optiohz:  Scale

Test | Params. | Shape | Leader | Rotate | 5l}'|ESI éifd—iiitigmﬁf—t——

Style Preview Elew. 776.19

[tem Selectar

[ Labelz = '
[ Paints it
Iy

[A Sta/Elew .10
[A Sta/Elew 12
[A Sta/Elev .15
[ Sta/Elev 18
[ Sta/Elev .21 =

Space | Return |

Clear |  Delimit |

Place Label |

MHew Shle I IIpdate Style I

Mew Categany | Scale: 10.00

=

Maode and Shape Only v|

Go to the Scale >> Change Scale pull down menu and make sure the Scale Style is set to 10.
Switch to the Text tab and select the Data Point Location button indicated in the dialog box

depicted below, snap to the intersection of the fill-slope line with the plotted profile and
accept the snap.

£ GEOPAK - Profile Labeler - Style: ...\modot_eng_pr.Js - 0] x|

Stule Filez  Optiohz:  Scale

TEHlI Params. I Shape I Leader I Faotate I Styles ] éifd—iEEtEEmES—t——
Job Mo I_'IEIEI Select | ® Computed Inserts ©) User Inserts Elew. 774 00
Element:  Faint Computed Test
Chain [ROUTESD Select | [Frofile Station =
Frofie [EBATSLE | _Select | |Fofle Partial Station Space | Retum |
~———— |Point Elevation
Profile 5ettings | Paint Prafile Elewvatian Clear | D eslirmit |
Label Feature Profle Grade % @ Poirt n — — \_
el Chain Mame | iPlace Label: |
o Profile Mame ~

Data Point Location Mot Available

Click on the Place Label button and place the label.
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9. Compare your intersection points to the values given below.

Location Station Elevation
Bent 1 465+76.69 774.00
Bent 4 466+85.79 774.42

These station values can be used to determine the minimum distance from front face of end
bent to front face of end bent along the right exterior girder. Remember, however, that the
stationing is measured along the chain, which is at the centerline of median. This needs to be
kept in mind when determining the actual bridge length.

Save changes to the MicroStation drawing.
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Exercise 14-4

With the information from the previous two exercises, it is possible to layout the eastbound
bridge. This group exercise will use COGO to store and plot needed locations.

1. Open the MicroStation file t:\br-proj\a_geopak\d5\jSp0100\data\plan_50 jSp0100.dgn.
Attach as a reference t:\br-proj\a_geopak \d5\jSp0100\data\plan_bh_jSp0100.dgn.
Window in on the intersection of the two alignments so Route 50 stations 465+00 to 468+00
are visible.

2. Open the project t:\br-proj\a_geopak\d5\jSp0100\project\jSp0100.pr;j.
Enter the as user userc.
Go into Road.

Switch the Working Alignment to RouteS0.

3. Enter Coordinate Geometry.

Laocate Paint | FACERTT

[T Auto Increment

Go to Tools >> Locate >> On to bring up the dialog
shown to the right. It can be used to store a point on

a curve, a spiral, or a chain. Choose the On Chain [ omencmemn
option. The Station option will be used to store points EI;:;I:EHN
on chain ROUTES0. RAMPT

) ) . RamMP3
Store the points listed in the table below. They are (ROUTESD

based on information obtained in Exercise 14-2 and
locate where the fill slope intersects the profile
EB-RT-SLP, which determines the minimum distance
from the front face one end bent to the front face of the
other end bent. The stationing is for Route 50. The

dialog box for storing the first point is shown to the Siation | [465+76.69
right. - Near |
Location Pt. Name Station Offset

Bent 1 Front Face EBRT1 465+76.69 63.8125 M <t RS

Bent 4 Front Face EBRT4 466+85.79 63.8125
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4.

The location of the bents is based on layout lengths along the centerline of the eastbound
lane. Storing a chain at this location will ease the calculation of lengths along this line.
Since this line is located 42’ to the right of chain ROUTESO, the store chain from offset
chain command will be used. The dialog for this command is located in the COGO menu
Element > Chain > Store > From Offset Chain and is depicted below.

£ Chain > Store = From OFf: x|
Chain Mame | EBL |
Offzet | 42

Beqinning Paint Mame | EBCL
Beginning Curve Mame | EBL1

Beginring Station | 465+00
Ending Station | 467+00

|, ¥ Station B ange —

Reference Chain
BIGHORM

Apply |

Fill out the top of the dialog box as shown, select ROUTES0 as the Reference Chain, and
press Apply.

The skew of the bents is based on a radial line to Route 50 running through the intersection
of the Route50 and BigHorn alignments so that the bents are roughly parallel to Big Horn Dr.
Determine the angle between this radial line and Big Horn Dr. where it crosses Route 50
chain by using the angle command: pat

ANGLE pa pb pi-pk,

where the point numbers are used as defined in the figure
and referenced to the job as follows: angle
angle
pa = PT BIGHORN-1 angle
pb = 10 (Point at alignment intersection)
pi = CC ROUTES0-1

phre
Key in the COGO command: ANGLE PT BIGHORN-1 10 CC ROUTE50-1

The returned value will be rounded to a right advance skew of 10° 49°.
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Store two points (SK1 and SK?2) to define the direction of the bents from left to right.

Locate point SK2 at the intersection of the BIGHORN and EBL chains (Tools >
Intersect).

Locate point SK1 200’ from SK2 on a direction 10° 49’ to the left of a line from SK2 to
the center of curve Route50-1 (Tools > Locate > Traverse). The dialog box is shown
below:

glucate Traverse x|

Locate Point [T Elevation On

[~ Side Shot Mode

— Starting Point

M arne |SK2 Equatel
Elevation |D.DDDEIEIEI Inztr. Height |D.DDDEIEIEI

- Direction S
. PaToPb__ [[SK2 [ouTeEsD ) - J[104300.00

[T Offzet Distance BT "EI.EIEIEIEI

— CC ROUTES0-1

— Diztance

Diztance I | 200
Zenith Angle | 30 00 00,00 Fod Height | 0.0000a0

Apply |

. Determine the minimum distance between centerlines of bearing at the end bents and point
SK?2 as measured along the centerline of the eastbound lane.

To locate the points, use the intersect tool (Tools > Intersect) to project points EBRT1 and
EBRT4 onto chain EBL using the direction from SK2 to SK1 with an offset of 157 (1.25),
which is one half of the with of the end bent beams. Call the new points BT1 and BT4. The
COGO Key-in commands are:
LOCATE BT1 INTERSECT LINE EBRT1 SK2 TO SK1 OFF -1.2500 CHA EBL
LOCATE BT4 INTERSECT LINE EBRT4 SK2 TO SK1 OFF 1.2500 CHA EBL

The dialogs for storing these points are shown on the following page.
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GEOPAK Road for Bridge

7. (Continued)

Locate Paint
[T Auto Increment By | 1

Elntersect Tool x|
Locate Point [BT1
I tuta Increment By [
— Intersect Element
Pairt |EEF|T'I Line I
— Direction
FaTaoPhb || Sk2 | 5K + ||
— OFfzet
¥ Distance I -1, 2500000 Left I
— With Element
[EEL [+] Chain |
" Dffset
— Direction Qualifier
MHear Point I Paint I
Intersect |
£ Intersect Tool x|

— Intersect Element

Puairt I EBRT4 Line I
— Direction

PaToPb__|[5KZ HS « |l

— DFffset

¥ Distance I 1. 2500000 Right I

— With Element

[EEC [#] Chain |

" Dffset

™ Distance I 0.00000000 Right I

— Direction Quahhier

Mear Point I Puaint I

Interzect |
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7. (Continued)
To measure the distance along the EBL chain for the points BT1, SK2, and BT4, us the
inverse command (Tools > Inverse), as shown in the following dialog. Be sure to toggle on
Distance Along Chain and enter chain EBL.

Elnverse Tool EI
Paint List [ BT1 SK2ZET4
v Distance &long Chain I EEL | Select_|

|rverse |

The COGO output is:

Point X Y Station/Region Offset Distance
BT1 1,700,121.9709  999,252.1784 465+71.97 1  0.0000

57.2216
SK2 1,700,179.1964 999,247 .5093 466+29.19 1  0.0000

56.8846

BT4 1,700,235.9706  999,243.9813 466+89.07 1  0.0000

Consequently, the distance as measure along the centerline of the east bound lane between
the centerline of Bent 1 and SK2 must be at least 57.23’, 56.89” between SK2 and the
centerline of the last bent, and 114.1” for the whole bridge.

8. Calculate the overall Design Layout Length for the bridge.

Based on BM 3.55.3.1-3 (shown below), overall layout length for the bridge is:
Y (CL Bent to CL Bent) + 2 * (Bg + 3%2").

Beam length = Beam length =
layout length - 7" % % layout length — 7" % %
7Y (Min.) (Typ.)
Dim "Be” * Dim. “Bi” 317 (Min.) (Typ.)
J- 2} (5" Min.) (Typ.) % @ Int. Bents
it=-
Fill Face of ‘.’I |
End Bent —f- . | |
b.
.

.-I-——Q Bear ing & Bearing —Tr., = ©B8earing N

21 5
(cos skew £ )***_‘_J —¢ Bent € Bent —

Layout length - "Be” - 35" % % Layout length % %

Integral End Bents

For this bridge Be =5 %” and Bg + 3%” =97 = 0.75’. Thus, the minimum layout length:

for the whole bridge = 114.1° + 2 (0.75° = 114.1’ + 1.5’ = 115.6” Use 116’
from Bent 1 to SK2 = 57.23 + (5 % + 3 ¥%)” = 57.23" + (0.75’) = 57.98" Use 58.0
from SK2 to Bent 4 = 56.89” + (9)” = 56.89" + 0.75’ = 57.64’ Use 58.0
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9. Determine the layout length for each span.

According BM 2.4.1-2, the minimum clearance between the front of the curb (offset of 18.5)
and Bents 2 and 3 needs to be 2.0°. Assuming a maximum bent width of 3.5’, the offset for
the centerlines of Bents 2 and 3 from the BigHorn chain needs to be at least 18.5” +2.0° +
3.5°/2 =22.25". Use the intersect tool to store point BT2 at the intersection of chain EBL
& chain BigHorn offset 22.25° to the right and store point BT3 at the intersection of
chain EBL & chain BigHorn offset 22.25’ to the left. The dialog settings for storing the
two points are shown below.

£ Intersect Tool

Locate Point |BTZ
¥ Auta Increment By |1

— Intersect Element

£ Intersect Tool

Locate Point |BT3
¥ Auta Increment By |1

— Intersect Element

[EEC [+] Chain | [EEC [+] Chain |
Offzet Offzet
’7 ™ Distance | 1. 2800000 Right I ’7 ™ Distance | 1. 2800000 Right I
— With Element — With Element
[BIGHORN  [=] Chain | [BIGHORN  [=] Chain |
Offzet Offzet
’7 ¥ Distance I 2. 280000C Fight I ’7 ¥ Distance I -22.2h0000C Lett I
— Direction Qualifier — Direction Qualifier
Mear Point | Puaint I Mear Point | Puaint I

|ntersect |

|ntersect |

Use the Inverse command to find the distance along chain EBL for points BT2, SK2,

and BT3. The results are:

1,700,156.6040 999,249.2238

1,700,179.1964 999,247.5093

BT3 1,700,201.7685 999,245.9731

Station/Region Offset Distance

466+06.53 1 0.0000
22.6575

466+29.19 1 0.0000
22.6243

466+51.81 1 0.0000

Rounding these values up to the nearest 0.5’, use the following layout lengths: Span 1-2 =
35.0° (58.0 —23.0’), Span 2-3 = 46.0° (23.0’ + 23.0°), and Span 3-4 = 35.0° (58.0° — 23.0").
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GEOPAK Road for Bridge Exercise 14-4 Bridge Layout

10. Determine the bridge’s tie station, which will be at

Bent 2 Z Locate > Point On Curve x|

Locate Paoint |BT2

Use Tools > Locate > Point on Curve to relocate W A e
point BT2 at the centerline of Bent 2 where it Paint On Curve [5K2
crosses chain EBL using one half of the length of Center Paint | CC EBLT
span 2-3 from SK2. The dialog is shown to the right. s | [z

™ Offset |

Use the Inverse tool to find the station and offset
of point BT2 relative to chain Route50. Since the Apply |
inverse tool requires more than one point, some

dummy points are included in the following dialog:

£ Inverse Tool X| Base 01"1 the COGO
output information
Faint List | BTZ5KZ2BT3 shown below and
¥ Distance Alang Chain [ROUTESD Select | | roundingtothe
nearest tenth, the tie
Hverse: station is 466+04.6.
Point X Y Station/Region Offset Distance
BT2 1,700,156.2625 999,249.2511 466+04.65 1 42.0000

Use Tools > Location > On to restore point BT2 at chain Route50 station 466+04.6 and
a 42’ offset. The dialog with the proper settings is:

Locate Paint |BT2

[ Auto Increment

~  OnChain I

Chairz

BIGHORM
EEL
RarF
RaP3

RODTES) ]

Station | [[466+04F
r Mear |

¥ Offset [ 42

Apply |
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Exercise 14-4 Bridge Layout GEOPAK Road for Bridge

1.

The intersection of the centerlines of the other bents  FrARa it BT Ll X|
with the centerline of the EBL can be located based
on point BT2 and the span layout lengths. Use
Tools > Locate > Point on Curve to relocate points,

Locate Paint |BT1
v Auto Increment

BT1, BT3, and BT4 where the centerline for each Point On Curve [BT2
bent crosses curve EBL1. The distances along the e, Center Foint | CC EBL1
curve are given in the following table. The dialog for _* | Length | [34%
storing point BT1 is shown to the right. ™ Offset |

Point Dist. along EBLI fromtie = Direction ﬂl
BT1 35°-0.75 =34.2% + (clockwise)

BT3 46.0° - (counterclockwise)

BT4 46’ +35-0.75 =80.25 - (counterclockwise)

12. Check the location of Bents 1 and 4. To do this, store two points where the front face of

each end bent crosses the outside

&' Intersect Tool x| face of the right exterior girders
Locate Poirt (Route 50 offset 63.8125°, as
™ Auto Increment By [T determined in exercise 14-2) and

" compare the points to EBRT1
ntersect Element .
and EBRT4. Call the new points

Paint [ET1 e | FACEBT! and FACEBTA4.

— Direction
PaToPb SE1 SEZ
L" ! _+“ Use Tools > Intersect to store
- Dffset the two points. The dialog for
' Distance [ 125000000 _Left | storing EBRTS is shown to the
JE—— left. (Note: The 1.25” offset

accounts for %2 of the beam

[ROUTESD [+] _Chain____| width.)

Use Tools > Inverse to measure
Offset the distance along chain Route50
’V IV Distance [ 6381250000 _Right | for the following list of points:
FACEBT1 EBRT1 EBRT4
FACEBT4. If the station values

— Direction Qualifier

—Iﬂear Pt Point | relative to Route 50 are all
Intersect | increasing, the location of the

end bents is okay.

£ Inverse Tool x|
Pairt List | FACEBT1 EERT1 EBRT4 FACEET4
V¥ Distance Along Chain | ROUTESO Select_|

rversed
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Chapter 15 Proposed Cross Sections

15.1 Objectives

e Use Project Manager to create proposed cross-sections.
e Understand what criteria files are and how Geopak uses them to define proposed
cross-sections

e Become familiar with MoDOT’s criteria library.

15.2 Accessing

Proposed cross-sections can be accessed from Project Manager >> Proposed Cross Sections.

15.3 Dialog

When the Proposed Cross Sections button in the Road Project Manager is pressed, the Select
Run dialog is displayed. An existing run may be selected or new run may be started. When
complete, press the OK button, which will close the Select Run dialog and open the proposed
cross sections dialog as depicted below.

gF‘mpnsed Cross Sections - Routebl
Filez

=5 DGM File -
Pattermn

Exizting Ground
Shapes

Shape Clusters
Define DGM Variables
Define " ariables —
Plat Parameters -

The left side of the dialog contains the list of parameters required to process proposed cross
sections. When each parameter is selected, the dialog changes to reflect the requirement of each
parameter. For example, when Plot Parameters is selected, the dialog changes to reflect the
various plot parameters and text as depicted on the next page.
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Chapter 15 Proposed Cross Sections

gFmpnsed Crozs Sections - Routehi Ed

Files
— A5 Lines
w5 DGM File |~ | _
Patter Level |20 Wipight =~ e— I
Ewizting Ground Color I ] _I Style I
Shapes
Shape Clusters - Text
Define DGH Yanables ¥ Line Test Define I
Define Varniables —
Plot Parameters =1 I™ Station Text Defing I
[T Baszeline Mame Text Define I

~ Plot

[ Transition Definition

[ Pavement Thickness
[ Fill Gaps Between Clusters

[0.0

AL

[ Intersect bebween Clusters

[ Process Clusters as Indicated

W Femove Skewed Effect

[T Process Only Sections With E isting Ground

15.3.1 XS DGN File

XS DGN File controls the Microstation file in which the original ground cross-sections are
located. The proposed cross section elements will be placed into this file.

gFmpused Cross Sections - Routebl
Filez

Pattern

Exizting Ground
Shapes

Shape Clusters
Define DGM Y ariables
Define VW aniables

Plat Parameters

S

L[]

#5 DGEM File |:-:s.|:|gn

Tolerance I 0.100000

Files |

15-2
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Chapter 15 Proposed Cross Sections

15.3.2 Pattern

When Pattern is selected, the dialog changes to the illustration below. This section contains
information on how to find the pattern lines used to create the original ground cross-sections.

Filez

g Proposed Cross Sections - Routebi

w5 DGM File
Pattern

Existing Ground
Shapes
Shape Clusters
Define DGH Variables Hariz. Scale |10 Wert. Scale I'IEI

Define Vaniables
Flaot Parameters

= [T Usze wWorking Alignment Definition

By OGN File I
Chain I Select |

DGM File | File I

— Search Criteria

[ Levels Select | [T Shles  Select |
[T weight  Select | [T Types  Select |

[T Calars |

] 1

kd atch | Displa_l,ll Reszet |

Three dialogs (Pattern, Existing Ground, and Shapes) support a toggle to Use Working
Alignment Definition. For example, in the Pattern dialog above, the toggle is not active;

therefore the user must supply all pattern information. However, if the toggle is active when one

of these three dialogs is invoked, the data information part of the dialog is ghosted and the

required information is utilized from the current working alignment. If the toggle is activated,

and the required information is not stored within the current working alignment, an Alert
message is displayed. It is recommended to use the working alignment definition when this

toggle is available.

3/12/03
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Chapter 15 Proposed Cross Sections

15.3.3 Existing Ground

Existing Ground section contains information to identify the symbology of the existing ground
cross-sections. The user toggles on the Search Criteria options needed to identify the existing
ground, then selects the values for those options. The Use Working Alignment Definition
toggle is also available.

ngpnsed Crosz Sections - Houteb0
Filez
#5 DGM File [+] I Use Waorking Alignment Definition;
| Ground DGN File I M
gt:gzgﬂlusters ~ Search Criteria

Define DGN Variables [ Levels Select [ Shles  Select
Define VW ariables _—l ¥ —_l
[ wieight  Select | [T Tupes  Select |

Plat Parameters
[T Colors |

L[]

bl atzh I Displayl Reset |

15.3.4 Shapes
When the Shapes parameter is selected, the dialog is displayed as depicted below.

g Propozed Cross Sections - Routebll [ x|

Files

%5 DEM File E [T Useworking Alignment Definition
P attern T
d ¥ Allin DGN

E wizting Ground Bu G b Critexi
v Search Criteria o :
Shapeless M

Ei h [ =5

Shape Clusters
Define DGM Yanables
Define Vanables

Plat Parameters

[ ]

Three options are supported as depicted in the exploded view:
e Allin DGN - All shapes within the specified file are utilized.
e By Search Criteria - Only those shapes that match the specified search parameters
are utilized.
¢ Shapeless - No shapes are utilized. In this option, there is no field for a shapes file
name or files button.

The Use Working Alignment toggle is also available.
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Chapter 15 Proposed Cross Sections

15.3.5 Shape Clusters

When the Shape Clusters parameter is selected, the dialog dynamically changes as depicted
below.

g Proposed Crozs Sections - Routebil [ x|
Filez
- —  LChain Tie/PGEL Frafile
=5 OGN File -

Patterm B MI
Ewizting Ground Thick. I

Shapes
1Shape Clusters
Define DEN Variables | | pgin [~ | Tie | [0.00000 Prof | Sean |

Defing Y aniables
Plot Pararmeters ] &dd | b iy | Delete | Up | Down |

~ Side Slope Condition

D efine I b odify Delete Up Do I
~ Criteria File
&dd I Delete I Up I D own I

The user may Add, Delete, or Modify any specified shape clusters. When the Scan button is
pressed, Geopak scans the design file and uses the search criteria specified in the Shapes dialog
to lists all matching shape clusters. In the case of shapeless criteria, the user must define the
cluster by typing in the Chain, Tie/PGL and Prof, then pressing the Add button.

SIDE SLOPE CONDITIONS

The Side Slope Conditions define what happens for each side of the shape cluster, and/or within
a specified station range on the specified side of the shape cluster. To define a side slope
condition, choose the Define button. The dialog box on the next page will open.

3/12/03 Missouri Department of Transportation 15-5



Chapter 15 Proposed Cross Sections

& Conditions
Side Slope LT |

[~ Station | <1

_and |

[~ Station | <1

_and |

[~ Station | <1

_and |

[~ Station | <1

_and |

[~ Station | <1

oK |

The user can choose Side Slope LT, Side Slope RT, or Offset Minus/Plus Side Slope LT/RT.

Certain conditions such as Station > 5+000, or Median Width <= 7.2 can be set up to apply the
side slope information if those conditions are met. For example, the side slope condition Side
Slope LT where Station >= 15+00 and Station <= 23+00 would apply the specified criteria files
(criteria files are discussed later) to the left side of the shape cluster only between and including
stations 15+00 and 23+00.

It is important to remember that the side slope conditions pertain to the left or right side of the
shape cluster, not the left or right side of the baseline.

Shape S luster

-—3Side Slope LT Canterl Ine Side Slope RT—
Profl le Grade

Cengrbine
Left

Right

|

~—Sid hape Side —= | =—Sid Shape Side —>
Siope LT| Cluster |siope RT ! Siope LT| Cluster [siope RT
I
]
__-—\\\\\\\\\\\-___"—____’,,_——————————————;7q—s‘§§§§§-§§_J__—’——_____,__

Profile Grade

Profile Grade
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Chapter 15 Proposed Cross Sections

CRITERIA FILE

For each Side Slope Condition criteria files are added based upon the type of features to be
drawn in the cross-sections. Criteria files will be covered in Section 15.4.

15.3.6 Define DGN Variables

The Define DGN Variables option allows the user to define how to locate Microstation
elements used by the criteria files. Define DGN Variables can be determined from the element
symbology, or from the symbology and attributes assigned in the D&C Manager database.
MoDOT users do not need to define the DGN Variables. These are defined within the criteria
files.

15.3.7 Define Variables

Define Variables are variables that allow the user to enter 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 value and select the Modify button. The variables displayed will
depend on the criteria files specified in the Shape Clusters section.

gFmpused Cross Sections - Routebl

Filez

55 DGM File [a] Variable Yalue

Pattern LMITS [M=1 OR E=Z] 2

Exizting Ground MAME OF PLAM FILE plan.dan

Shapes MakE OF CROSS-5ECTION FILE wz.dgn

Shape Clusters MAME OF SHAFE/PATTERM FILE pattern_zhape

Define DGM Yariables MHaARME OF BASELIME bazeline

Define Yanables

Plat Parameters = Byfile Al 'I Select |

Yariable Mame :

W alue

&dd P adify
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Chapter 15 Proposed Cross Sections

15.3.8 Plot Parameters

Plot Parameters allow the user to determine how the data from the superelevation shapes are
going to appear. XS Lines determine the symbology of the pavement surface. Text plots
various pieces of text relating to the cross-section. Plot allows the user to control different
aspects relating to the cross-sections and criteria files.

gPlupused Crozs Sections - Routebl [ x|

Filez

=5 DGM File —] &5 Lines

Pattarn | Level |20 wieight _I
Exizting Ground Calor |EI _I Style I

Shapes
Shape Clusters - Text

Define DGM W aniablesz ¥ Line Test Define I

Drefine Variables —

F'I.:.r, Parameters = [~ Station Text Drefine I
[T Baseline Mame Text Define I
— Plot

[T Pavemert Thickness j0.0

[ Fill Gaps Between Clusters

[ Transition Definition ALL

[ Intersect bebween Clusters

[ Process Clusters az Indicated

¥ Remove Skewed Effect

[ Process Only Sections With E xisting Ground

Pavement Thickness will plot a depth of pavement below the pavement surface. MoDOT users
should leave this value at 0.0. The pvmt layers.x criteria file should be used to draw the depth
of pavement.

Fill Gaps Between Clusters will draw a line between two shape clusters if the criteria does not
fill between them.

Transition Definition defines the use of superelevation parabolic transitions. MoDOT users
should use the ALL option.

Intersect Between Clusters will extend or trim elements in a median to create a finished, clean
appearance.

Process Clusters as Indicated will force the criteria to process the clusters as they are listed in
the Shape Clusters dialog. If this option is turned off, the clusters will be processed left to right.
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Chapter 15 Proposed Cross Sections

Remove Skew Effect will force Geopak to correct itself back to the pattern line if a skewed
element is encountered in the processing of the criteria files.

Process Only Sections With Existing Ground will process the proposed cross sections for only
those cross section cells that have existing ground drawn.

15.3.9 Drainage

The Drainage section allows the user to draw the drainage components into the cross sections.
The drainage .dgn file, and the drainage project database must be specified.

15.3.10 File Menu

3 Under Files, the options are Run, Save Settings, Export... and Exit. To process
the cross-sections, press the Run button, which invokes the Process Cross
Section dialog. Save Settings simply saves the current settings to the run, and
can be recalled at a later time. When the File > Export option is selected, the
user may save the dialog information in an ASCII input file for subsequent
Exit processing. The File > Exit option enables the user to exit the Proposed Cross
Sections dialog box. The software also prompts the user with an Alert box if the
settings should be saved before exiting. Pressing the Yes button will save the current dialog
settings, No will not save the settings, but both buttons will exit to the Project Manager.

Save Settings

Export...

15.3.11 Process Cross Sections
When File >> Run is chosen, the dialog to the

right appears. # Proposed Cross Section
Log File

The output can be displayed on the screen only, or Lm

written to a log file and displayed to the screen. LogFile |

The Pause On Each Section option allows the ¥ Pause UnEach Section

user to view each section as it is drawn. Criteria I Criteria View Apely |

View displays each step in the criteria file. This is
primarily for debugging purposes.

15.4 Criteria Files

One of the most powerful and flexible features of GEOPAK is the use of criteria in generating
proposed cross-sections. Within criteria, design conditions can be evaluated and complicated
design decisions executed in response to these design conditions. The flexibility of criteria
allows the designer to make the design as basic or as complex as the project requires. Numerous
baselines can interrelate as ditches and medians are drawn between roadways and ramps.
Sophisticated drainage details can also be drawn with criteria. The list is endless.

Cross-section criteria are used to draw cross-section features outside of the mosaic of
superelevation shapes typically representing pavement. Operationally, the software constructs

3/12/03 Missouri Department of Transportation 15-9



Chapter 15 Proposed Cross Sections

the cross-section features derived from the mosaic of shapes first. Then, the software constructs
the remaining portions of the cross-section through the application of criteria emanating out from
the outer edges of the mosaic of shapes.

MoDOT users will not need to know how to write criteria. A criteria library has been
established, and continues to be expanded. As users encounter situations that require a new
criteria file, they should contact the CADD Support Center to have that criteria file written. This
will allow standardization within the criteria files, and allow the criteria library to grow so others
can use these same files.

Note: Criteria files written or modified outside of the CADD Support Center, and criteria writing
WILL NOT BE SUPPORTED.

15.4.1 MoDOT’s Criteria Library

MoDOT’s criteria library is located in the directory t:\gpk std\criteria. Within the Shape
Clusters section of the Proposed Cross Section dialog, the user can choose the Add button in
the Criteria File portion of the dialog box. The following dialog will appear.

& Criteria
Directany: k:apk_stdhoriterniah G alect |
File=z Dezcription
barrier.® Tvpez A, B, C. or D Barmier Curh ol
biermm. Diraws berm at a given width and zlope. -
berm_chainkprofile.s Stil in development Drawes berm to a chain and/or prafile, or at a give
buildirg. » Drrawes marker at frant af a building.
CO_a_an Type & Mountable Curb and Gutter with azphalt pasvement
Qa8 C Type & Mountable Curb and Gutter against concrete pavement
cg boax Type B Bamer Curb and Gutter against asphalt pavement =
To Criteria | Dione |

The user simply selects the criteria file to be included, and then clicks the To Criteria button.
The criteria files must be listed in the order they are to be processed. Once they are selected,
they can be re-arranged within the Proposed Cross Sections dialog box. (Other methods are
being looked at for accessing criteria files.)

With each run, the Setup.x criteria file must be chosen as the first criteria file in each side slope
condition. This file allows the user to choose the plotting scale and the files that are being used
for the plan, shape, and cross-section information. This data is required for other criteria files.

The criteria files will have a short description to help identify what they will do. The criteria file
name will also give a basic idea of what the criteria file is. For example, cg b _c.x will draw a
type B curb and gutter and cap the edge of pavement as concrete (vertical line). The file

cg b _a.x will draw a type B curb and gutter and cap the edge of pavement as asphalt (on a 1:1
slope). Help documents will be available on the intranet for further information on the files in
the criteria library.
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Chapter 15 Proposed Cross Sections

Side Slope Left and Right Where Station <25+30.18
setup.x

pvmt_layers.x

cg b ax

berm.x

sideslope.x

Side Slope Left and Right Where Station >= 25+30.18
setup.x

pvmt_layers.x

shldr ¢ a.x

sideslope.x

"UNITS (M=1 OR E=2)" 2

"NAME OF PLAN FILE" roadl plan j2p0200.dgn
"NAME OF CROSS-SECTION FILE" roadl xs j2p0200.dgn
"NAME OF SHAPE/PATTERN FILE" roadl_pattern_shape j2p0200.dgn
"NAME OF BASELINE" road1

"PLOTTING SCALE" 10

"PLOT PGL ELEVATION YES=1NO=0"1
"PAVEMENT LAYER 1 THICKNESS (MM OR IN)" 1.75
"PAVEMENT LAYER 2 THICKNESS (MM OR IN)" 5
"PAVEMENT LAYER 3 THICKNESS (MM OR IN)" 0.0
"PAVEMENT LAYER 4 THICKNESS (MM OR IN)" 0.0
"PAVEMENT LAYER 5 THICKNESS (MM OR IN)" 0.0
"PAVEMENT LAYER 6 THICKNESS (MM OR IN)" 0.0
"AGGREGATE LAYER 1 THICKNESS (MM OR IN)" 6
"AGGREGATE LAYER 2 THICKNESS (MM OR IN)" 0.0
"AGGREGATE LAYER 3 THICKNESS (MM OR IN)" 0.0
"AGGREGATE LAYER 4 THICKNESS (MM OR IN)" 0.0
"ROCK FILL BASE THICKNESS (M OR FT)" 0.0
"UNDERGRADING THICKNESS (M OR FT)" 0.0
"OVERBREAK THICKNESS (M OR FT)" 0.0
"SHOULDER SLOPE (%)" 4.0

"SHOULDER THICKNESS (MM OR IN)" 6

"BERM WIDTH (M OR FT)" 4

"BERM SLOPE (%)" 2.0

"LEFT BERM WIDTH PROFILE" bermwdth

"RIGHT BERM WIDTH PROFILE" bermwdth

"FILL SLOPE 1 (1:X OR X:1)" 4

"FILL SLOPE 2 (1:X OR X:1)" 2

"FILL SLOPE 1 WIDTH (M OR FT)" 8

"DITCH FORESLOPE (1:X OR X:1)" 4

"DITCH BACK SLOPE (1:X OR X:1)" 3

"DITCH DEPTH (M OR FT)" 2

"DITCH WIDTH (M OR FT)" 8

"DITCH PROFILE FORESLOPE 2 (1:X OR X:1)" 4
"LEFT DITCH PROFILE" ditchlt

"RIGHT DITCH PROFILE" ditchrt

15-12 Missouri Department of Transportation
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GEOPAK Road for Bridge  Ex. 15-1 Proposed Cross Sections

Exercise 15-1

This begins a series of exercises that will demonstrate another method for determining bridge
length, which will by using cross-sections. The proposed cross sections for Route50 are draw in
this group exercie. Later exercises will use these and other cross sections to create a proposed
TIN and determine the bridge length from this surface model.

1. Open the MicroStation file t:\br-proj\a_geopak\d5\jSp0100\data\xs 50 jSp0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\jSp0100\project\jSp0100.prj.
Enter the as user userec.

Go into Road.

3. Select the Route50 working alignment.

4. Choose Proposed Cross Sections from the Project Manager dialog.

Fropozed
Crozz Sections

Copy the MoDOT run to RouteS0, and open the Route50 run.

I ame Time

| MaDOT 07424419383 10:26:35

10/29/2002 10:30:52

Deszcription

Cancel |
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Ex. 15-1 Proposed Cross Sections GEOPAK Road for Bridge

5. Be sure the following items are set in the given sections of the dialog:

XS DGN File: xs_ 50 j2p0200.dgn

Pattern: Use Working Alignment Definition
Existing Ground: Use Working Alignment Definition
Shapes: Use Working Alignment Definition

6. In the Shape Clusters section of the dialog, choose the Scan button. Add the two shape
clusters in the following order:

Chain Tie Profile
ROUTES0 -30 ROUTES0PR
ROUTES0 30 ROUTES0PR

The clusters are added by highlighting a cluster in the top dialog shown below and clicking
on Add in the Proposed Cross Sections dialog, which is depicted in the bottom figure. When
you are finished adding the Shape Clusters, close the List of Cluster dialog by clicking on
Close at the bottom of the dialog. Leave the Proposed Cross Sections — RouteS0 dialog
open. Information will be added to it in the next step.

3 List of Clusters

Chair Tie/PGEL Prafile

ROUTESD  -30.000000  ROUTESROPR
ROUTESD 30000000  ROUTESOPR

Cloze |

gFmpnsed Cross Sections - Routehi
Files
%8 DEN Fi = Chair Tie/PGEL Prafile
ile sl :
e S FoUEe e
E wisting Ground : Thick
Shapes _I

Shape Clusters

Define DGN Variables | | tugin [ROUTE | Tie | [300000 Prof [ROUTE _Sean |

D efine Wariables
Plat Parameters - A4 Modfy | Delete |  Up |  Down |

— Side Slope Condition

Drefine bd odify Delete p | Do
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GEOPAK Road for Bridge

Ex. 15-1 Proposed Cross Sections

7. For each shape cluster, add the given side Slope Conditions and Criteria Files. (See the

attached typical section for details.)

Chain Tie Profile

ROUTES0 -30 ROUTESOPR

Side Slope: LT

Criteria Files: setup.x
pvmt_layers.x
shldr a c.x
sideslope.x

Side Slope:  RT

Criteria Files: setup.x
pvmt_layers.x
shldr al c.x

median ditch.x

Chain  Tie
ROUTES0 30
Side Slope: LT

Criteria Files:

Side Slope:
Criteria Files:

RT

Profile
ROUTES0PR

setup.x
pvmt_layers.x
shldr al c.x
median_ditch.x

setup.x
pvmt_layers.x
shldr a_c.x
sideslope.x

To add the Side Slope Conditions, highlight a shape cluster, and click on the Define button
under that section of the Proposed Cross Section dialog.

— Side Slope Condition

D

efire |

k4 adify

Delete

| I

Down |

This will bring up the following dialog, which lets you define each condition. Once the
condition is set, click OK in the dialog to add it to the list of Side Slope Conditions.

g Conditions

. Side Slope LT

[ Statioh

and |

[ Station

and |

[ Statioh

and |

[ Station

and |

[ Statioh
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Ex. 15-1 Proposed Cross Sections GEOPAK Road for Bridge

Once the Side Slope Conditions are defined, save the Proposed Cross Sections settings by
going to Files > Save Settings, as shown in the following figure.

g Propozed Cross Sections - Routebl
R — Chain Tie/PGL Frofile
S o ROUTERD  -30.000000 ROUTESOPR Typical |
= ROUTESD ROUTESOPR :
Ewxport... Thick |
Exi -

Add the Criteria Files to each condition by highlighting one of the conditions and clicking on
the Add button at the bottom of the Criteria File list.

— Critenia File

| P dd: | Delete | Up | Cawn |

This brings up the Criteria dialog shown below. Criteria files are added to the highlighted
side slope condition by selecting a criteria file of the list and clicking on To Criteria.

3 Criteria
Directony: Ehgpk_stdhcriteniah Select |
Filez Dreszcription
premt_layers. s Eutends to the edge of pavement and draws the pavement layers 2

pvmt_wertical_cap.x Caps the pavement and aggregate layers with a vertical line.,
raized_median.x Thiz file will connect the back of curb for a raized median.
retain_wall « Diraw Retaining ' all - Fised Height

retain_wall_cut_fill# Draw Retaining \wall - Height bazed an cut ar fil
right_of_way. = Diraws marker at the right of way line.

[

S etup. Idze for all proposed cro chian Tuns. -

To Criteria | Dione |

Select the Setup.x criteria file, as shown above, and add it to the selected condition by
clicking on To Criteria. Since this file is used in all conditions, highlight the other condition
for the shape cluster and clicking on To Criteria. Do the same thing for the other shape
cluster. Add pvmt_layers.x (which is the top file shown in the above figure) to all
conditions and clusters. Add the criteria files shldr a c.x, shldr al c.x, sideslope.x, and
median_ditch.x to the appropriate side slope conditions.

Once all of the files have been added, click on Done to close the Criteria dialog and save the
Proposed Cross Section run by going to Files > Save Settings.
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GEOPAK Road for Bridge  Ex. 15-1 Proposed Cross Sections

8. Switch to the Define Variables section of Proposed Cross Sections, as shown below:

ngpused Crozs Sections - Routebl
Filez
% DGM File =] “anable Y alue
Pattern MITS [M=1 OR E=2) 2 il
E;.;igting E[Dund r"l.":".r'-'1E |:|F F'L.":".r"l F”_E FIlEII'I_._lEF'E” |:|| —
Shapes MHAME OF CROSS-SECTION FILE wg BO_JSPOT
Shape Clusters MHAME OF SHAPE/PATTERM FILE pattern_shape
Define DGM Variables HaME OF BASELIME Routes0 =
Define Wariables
Flat Parameters ] Byfile Al vI Select |
Yarable Mame :  MAME OF PLAM FILE
Yalue | plan_J5P0100.dgn
Add kA odify
Set the following variable values.
NAME OF PLAN FILE.......cooooiiveoimeeeseeeeeeeeeeseseeeeeeeeeeeee plan_J5P0100.dgn
NAME OF CROSS-SECTION FILE .....ccccovvvviiiiieiiiiinene. xs 50 J5P0100.dgn
NAME OF SHAPE/PATTERN FILE ......ccccccceviiniiiiniinene pattern_shape J5P0100.dgn
NAME OF BASELINE ......ooiiiiiiii e Route50
PAVEMENT LAYER 1 THICKNESS (MM OR IN)........... 10

AGGREGATE LAYER 1 THICKNESS (MM OR IN) ........ 4

Leave the remaining variables set to the defaults.

9. Save the settings for the run.

10. Run the proposed cross-sections (Files > Run). The following dialog will appear:

g Propozed Cross Section E
Log File
’7 screen Only I

[V {Pause On Each Section:

[ Criteria Yiew Apply |

Set the Log File to Screen Only.

Turn on Pause on Each Section.
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Chapter 16

Port Viewer
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Chapter 16 Port Viewer

16.1 Objectives

e Learn how to use Geopak’s Port Viewer utility.

16.2 Definitions

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

e Plan
e Profile
e (Cross-sections
£ Plan View [6) (Active) (O] %
=
j £ Port Viewer
Wiew Options
Sta. [17+00.000F [
» 5 Station Vl
g' 17+00.000 R 1
«| || »]
nl oif, [0.0000 |
Elev [836.03210 [
Active  Plan Wiew vI
] Set DP
[ =5t ] ] | | BT [ [ [* _el _I
& Profile View (7) M= B ||| %S View (8) =] E3
= =
==
—— - n o N m
\—____\_____\—_—_ [
......... “"""'"""'ﬂ|'1""'ni""ﬂ""l’li"“"“k-.iiﬂ;'_'_'""Jl]"L.'é—'
- i g e =
3 14 15 18 T 18 19 F4H 21 22 23 24
[ o] =] 5t 8] ] | e B [T IR = P R S e R 1 »

2/11/02

Missouri Department of Transportation 16-1



Chapter 16 Port Viewer

16.3 Accessing

Prior to starting the Port Viewer the working alignment must be set up to include the plan view
drawing file, centerline chain, profile view file, profile name and location, and cross-section

view file.

To access the Port Viewer, choose the Port Viewer button from the Project Manager dialog.

16.4 Dialog

g Port Yiewer
Wiews Ophions

Sta, [T700000F
#5 Station vI
17+00.000 R 1

RIRINEY

of. [oooo0

Elev [836.03210 [
Active  Plan Wiew "I

set | DP |

The Port Viewer dialog box allows the user to manipulate the views
several different ways.

The user is able to key-in the Station they want to view. The cross hairs
in the plan and profile views will move to the keyed-in station, and the

section view will display the cross-section nearest that station.

The navigation buttons allow the user to navigate station by station (< or
>), or to the beginning (<<) or ending (>>) station.

The Offset option will control the location of the circle in the plan view

and the vertical cross hair in the cross-section view.

The Elevation option will control the location of the horizontal cross hairs in the profile and

Cross-section views.

If the Portview TIN is defined in the Working Alignment definition, the DTM
view can be substituted for the cross-section view. The DTM view will cut a

H5DTM |

section at the location of the cross hairs in the plan view.

Active

Frafile “iew
#5 Wiew

The Active View chooses the view to change the current file. Any
Microstation drawing commands will be executed in the Active View. If
the user wants to draw something in the cross sections, they should switch
the Active View to XS View.

Selecting the Set button allows the user to move the cursor to a view and move the cross hairs.
As the user moves the cursor along the view, the other two views will be updated according to
the placement of the cursor in the current view.

The DP button allows the user to issue a data point for a Microstation command. For example, if
the user wanted to draw a line at the given station and offset listed in the Port Viewer dialog,
they would select the line tool, and press the DP button. This would begin drawing a line at the
given station and offset.

16-2
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Chapter 16 Port Viewer

The View menu at the top of the dialog box allows the user to fit one or all of the views, or to
select the Active View.

P Ophions
Fit »
Active ¥ Profile Yiew [F]

— ®SView([8)
All

Profile Yiew [¥]
=5 Wiew 3]

The Options menu controls which cross hairs to display, as well as the symbology of the DTM
section view.

g Display Options Ed
~ Plan [ iShow Stations onl :
: Iy at =5 cell
¥ Station ¥ Qffzet Circle )
Offset Circle Size [T.00 | | Marker Display

W fwto Center Window _I v | v |

— Profile — Dynamic-to-Curzor Sensitivity —

¥ Elevation ¥ Station 202 of wiew

[T Auta Center ‘Window 12 I (i 100%
— &5

¥ Elewvation ¥ Difset

DTH Left [150.00 Right | 150.00 Apply |

_

ndl

gvl Cloze |
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Chapter 17 Earthwork

17.1 Objectives

e Learn the procedures for calculating earthwork quantities with GEOPAK
e Learn how to use Project Manager to set up and process an earthwork run.

17.2 Definitions

GEOPAK forms earthwork shapes in a design cross section .dgn file to represent the end areas
used to calculate volumes. These shapes are created when the designer processes an earthwork

run in which the existing ground, finished grade, base, etc. are identified by level, color, weight

and type. For complete information, see the GEOPAK Manual or online help.

17.3 Accessing

To access the necessary dialogs needed to create and process an earthwork run, select Project
Manager >> Earthwork.

17.4 Dialog
Once the Earthwork run is chosen, the following dialog box appears.

& E arthwork - Route50
Filez

=5 DGEM File
Soil Tepes
B Shapes
Cutput Format
Add/Sub Wal
Centroid Adj
Skip Areaz
Sheet Quant.

The left side of the dialog contains the list of parameters required to compute earthwork. When
each parameter is selected, the dialog changes the keyin fields to reflect the selection. For
example, when EW Shapes is selected, the dialog changes as illustrated below.
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Chapter 17 Earthwork

# Earthwork - Route50
Files
=5 DG File [™ Diraw E arthwork Shapes
Soil Types - Parameters
hapes I_
Cutput Format Levels | 50
Add/Sub Vol Colors [1 |

Centroid Adj Weight I
Skip Areas

Syl I
Sheet Quant. v

[ Stratify Shape Color

17.4.1 XS DGN File

In XS DGN File the user can specify the file name in which to find the cross-sections.

# Earthwork - Route50
Filez

2% OGM File %S DGM File | #:_j5p0100.dgn Select I
Soil Types

E'w Shapes Tolerance I 0.0 0000

Output Format Yertical Search Distance | 500.00

&dd/5ub Vol

Centroid Ad Bazeline |ROUTESD

Skip Areas : :

Sheet Quant. Begin Station | 445+00.00F 1

End Station | 430+00.00 R 1

Tolerance specifies the maximum distances between two elements to be considered as
adjoining.

Vertical Search Distance specifies the distance above and below the cross-section to look for
elements pertaining to that cross-section. (DO NOT CHANGE!)

Baseline specifies the Geopak COGO chain the cross-sections are based from.

Begin/End Station specifies the beginning and ending stations to perform the earthwork
calculations.
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Chapter 17 Earthwork

17.4.2 Soil Types

The Soil Types dialog requires the user to define the symbology and shrinkage/swell factors to
be used in defining each soil type.

gEarthwmk - Routeb0
Filez
%5 DGN File Soil Type Items - Criteria Status ——
S ail T_IrIFIEe:E: E:-:isting [Fround Ly 2&24}33}41
B Shapes Proposed Finizh Grade W
Output Farmat
Add/Sub Vol Le:
Centroid Adj TR
Skip Areas Co 04.35E7
Sheet Huant,

— Search Criteria
[T Use'working &lignment D efinition

¥ Levels | Select | [T Stles  Select |
Foadway Excawvation |1.EIEIEII [T ‘Weight  Select | [T Twpe:  Select |

Subszoil Excavation |1.EIEIEII ¥ Colors | 0.4.3557
Fill [1.000000 Match | Display | Beset |

Add | Delete | Modify |

Clazz  Propozed Finizh Grade |

Sail Type | Clazsh

— Multiplication Factors

The user must first select the Class of the soil type. The Class

classifications are as follows. Existing 5 uitable
E xisting Un=suitable

Fropozed Finizh Grade
Propozed Undercut
Excavation Lirmit

Existing Ground — identifies the surface of the existing ground.
This classification is required to calculate earthwork.

Existing Suitable — identifies material that is to be removed, but can be used for fill material.
(I.e. rock)

Existing Unsuitable — identifies material that is to be removed, but cannot be used for fill
material. (I.e. shale, muck, pavement, etc.)

Proposed Finish Grade — identifies the surface of the proposed roadway. This classification is
required to calculate earthwork.

Proposed Undercut — identifies proposed layers that are not part of the finish grade. This soil
type is not the material being removed, but what the area will be backfilled with. (I.e. rock
blanket)
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Excavation Limit —identifies the location to stop removing the existing suitable or unsuitable
material. Excavation limits can also be used to separate the areas of earthwork calculations for
staged construction, multiple roadway cross sections, etc.

Once the Classification is chosen, a Soil Type, the element symbology of the material, and the
shrinkage/swell factors need to be entered. A Classification, except Existing Ground, can be
listed multiple times. The Soil Type determines how the cut and fill are calculated. For
example, a user creates an earthwork run with a classification of Existing Ground with a soil type
of Existing, classification of Proposed Finish Grade with a soil type of Suitable Grading, and a
classification of Proposed Undercut with a soil type of Pavement. The output from the run
would look as follows.

Material Name End Areas Unadjusted Adjusted Mult Mass
Station Volumes Volumes Factor Ordinate
(square (cubic (cubic
feet) yards) yards)
449+00.00 SUITABLE _GRADING
Excavation 0.00 0 0 1.00
Fill 132.61 439 439 1.00 2887
PAVEMENT
Excavation 0.00 0 0 1.00
Fill 315.81 960 0 0.00 2887
EXISTING
Excavation 278.57 855 855 1.00
Fill 0.00 0 0 1.00 3541

In the same example, if both classifications of Existing Ground and Proposed Finish Grade had
the soil type of Suitable Grading, then the output would look as follows.

Material Name End Areas Unadjusted Adjusted Mult Mass
Station Volumes Volumes Factor Ordinate
(square (cubic (cubic
meters) meters) meters)
449+00.00 SUITABLE GRADING
Excavation 278.57 855 855 1.00
Fill 132.61 439 439 1.00 3541
PAVEMENT
Excavation 0.00 0 0 1.00
Fill 315.81 960 0 0.00 3541

As can be seen from the above examples, when the soil types for the Existing Ground and
Proposed Finish Grade classifications were named differently, both soil types appeared in the
output. When the soil types for the Existing Ground and Proposed Finish Grade classifications
were named the same, the quantities for each classification were combined into one soil type. By
paying close attention to the soil types, the user can specify exactly where a specific soil type
should be placed.

Once the Classification and Soil Type are chosen, the user can select the Element Symbology
to define that particular Soil Type and the Multiplication Factors for the Soil Type. The
Match button can be used to select the Element Symbology. Once the Match button is
selected, the user can select the elements in the Microstation view. The symbology of that
element will be added to the list of symbologies to be used to define the Soil Type.
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After the user selects the soil type symbologies, the Add button needs to be selected to add this
soil type to the Soil Type Items list. The items in this list can be modified or deleted by
selecting the soil type item, making the changes, then selecting the Modify or Delete buttons.

17.4.3 EW Shapes

EW Shapes allows the earthwork shapes to be drawn and specifies the symbology to draw them
with. The colors of the earthwork shapes can be stratified, so that each soil type is a different
color.

£ Earthwork - Route50
Filez
S [IGM File ¥ Draw Earthwork Shapes
Soil Types — Parameters

Cutput Format

Add/Sub Vol Colars [0 [_]
Centraoid Adj WwWeight I
Skip Areaz

Styl
Sheet Quant. S —I

Lewvels Iﬁ

[V Stratify Shape Color

17.4.4 Output Format

Output Format allows the user to specify which items to show in the earthwork report. As the
<> buttons are pressed, the Common Excavation, Subgrade Excavation, and Subsoil Excavation
are combined into a single quantity.

gEalthwurk - Route50 E
Filez

=25 DIGM File [ Accurn Adjust Valurne Calurn

Soil Types [T &ccum Unadiust Yalume Colum

W shapes [T Calz Only Between Exc Limits
[Qutput Farmat

&dddSub Vol [T End&reaDecPlaces D I

Centroid Adj

Skip Areas Common Exc

Sheet b Subgrade Exc

et uan Subzoil Exc
Fill
=<l |

Common Excavation volumes are not backfilled with an earthwork material. This includes the
excavation required for cut sections as well as for pavement thickness, shoulder thickness, etc.
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Subgrade excavation volumes are backfilled with an earthwork material.

Subsoil excavation - excavation required to remove unsuitable material down to the bottom of
the proposed template.

Accum Adjust Volume Column will add a column to the earthwork quantities report to show
the accumulated adjusted volume. This provides a running total for the adjusted volumes.

Accum Unadjust Volume Column will add a column to the earthwork quantities report to show
the accumulated unadjusted volume. This provides a running total for the unadjusted volumes.

Calc Only Between Exc Limits will calculate the earthwork only between the excavation limit
lines as specified in the Soil Types section. This can be used to calculate earthwork quantities
for staged construction, individual roadbeds in a multiple roadbed section, etc.

End Area Dec Places sets the number of decimal places to display in the earthwork quantities
report.

17.4.5 Add/Sub Vol

Add/Sub Volumes allows the user to enter positive or negative add volumes. The user can
specify whether to add excavation or fill, the soil type, the station, and the volume to be added.

& E arthwork - Route50

Files

"% O5M File ¥ Process Add/Subtract Yolumes

Soil Typesz
Ew Shapes
Cuatput Format
I f:'.. |:| |:| .-'I E; I |:| II-.-II |:||
Centroid Adj
Skip Areaz
Sheet Quant.

Clazz Sal Type Station "Yalume
Cornrmon Exc Claszf 457+25 135

Sol Type  Class I

Station | 457+25

EW Operation  Commaon Exe I Yolume | 135

17.4.6 Centroid Adj

Centroid Adjustment allows the user to use the measurement between the centroids of the
endarea as the distance between sections instead of the centerline distance. MoDOT does not use
the Centroid Adjustment method of calculating endarea volumes except in areas where there
are extremely deep cuts or high fills.
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17.4.7 SKip Areas

Skip Areas allows a user to specify an area (i.e. bridge exception) in which to not calculate
earthwork volumes. The user needs to specify the Begin Station and End Station of the Skip
Area.

£ Earthwork - Route50 Ed

Files

%5 DGHM File ¥ Process Skip Areas

Soil Types Begin Sta End Sta

E'w Shapes
Qutput Format 465+50.00 R 1 46E+7000R1

Add/Sub al
Centroid Adj
Sk

Sheet Quant.

Begin Station | 465+50.00 R -
End Station I 46E+70.00 R ~

Delete | Modify

17.4.8 Sheet Quant.

Sheet Quantities allows a user to write an earthwork quantity file to be used when plotting the
cross-section sheets.

# Earthwork - Route50
Filez
S OGM File ¥ ‘wiite Sheet Quantities File
Soil Typez :
E'W Shapes ASCIl File | earth bt Select |
Output Farmat Column 4 I Cecimal Places 0O I Total Quantity Length 15 I
Add/Sub Wal
Centroid Adj Col. Sail Type E' Operation Cuantity Type +i
Skip Areas 1 Clazzd, Common Exc End Area + |
Sheet Quant, 1 Clazzd, Subgrade Exc End &rea +
1 Clagzd, Subsoil Exc End Area +
2 Classt Fill End Area +
3 Clazzd, Comman E sz Inadjusted Wolumes + [ ]
3 Clazzd, Subgrade Exc Inadjusted Yolumes + Il
Clazzt, | Fill | IInadjuzted Y olumes | + |
sdd | Delete |  Modiy |
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The name of the ASCII file can be chosen or entered. The user then selects the columns in
which to place the quantity, the number of decimal places, the total column width, the soil type,
the earthwork operation, and the type of quantity.

For MoDOT, the cross section sheets are set up to plot the information in the proper location on
the cross section sheets, the quantities should be set up as follows.

Column Soil Type EW Operation Quantity Type +/-
1 ClassA Common Exc Endarea +
1 ClassA Subgrade Exc Endarea +
1 ClassA Subsoil Exc Endarea +
2 ClassA Fill Endarea +
3 ClassA Common Exc Unadjusted Volumes +
3 ClassA Subgrade Exc Unadjusted Volumes +
3 ClassA Subsoil Exc Unadjusted Volumes +
4 ClassA Fill Unadjusted Volumes +

If Class C quantities are being shown on the cross section sheets, the following columns should
be added.

Column Soil Type EW Operation Quantity Type +/-
5 ClassC Common Exc Endarea +
5 ClassC Subgrade Exc Endarea +
5 ClassC Subsoil Exc Endarea +
6 ClassC Common Exc Unadjusted Volumes +
6 ClassC Subgrade Exc Unadjusted Volumes +
6 ClassC Subsoil Exc Unadjusted Volumes +

This information is written to the ASCII file, and can be used to plot the quantities on the cross-
section sheets. The process of plotting this data on the cross section sheets is covered in more
detail in Chapter 14.

17.4.9 File Menu

Files From the Files menu, the Run option will process all parameters that have been
EZ sct in the Earthwork dialog box. The Save Settings option will save all
information in the Earthwork dialog box. The Export option will allow the user

Save Settings ; . .

—— | tosave the parameters in the Earthwork dialog box as an ASCII input file. The
Bk Exit option will exit the Earthwork dialog box.
Exit

17.4.10 Process Cross Sections

After all necessary information has been entered the user has two options. The preferred method
of running the earthwork is to select the Run option. The following dialog box will appear and
the user may proceed by entering a log file name, choosing the Pause On Each Section option
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Chapter 17 Earthwork

and then selecting the Apply button. The second method is to export the information as an
ASCII input file, then use the Process Cross Sections tool.

g E arthwork [ x|

" Log File

Log File I | earth.log

[ Pause On Each Section
™ Interactive Emrar Checking Apply |

When processing the earthwork quantities, a .log file should be created. This ASCII file will
contain the earthwork quantities that the user will use to evaluate the earthwork.
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GEOPAK Road for Bridge

Exercise 17-1 Earthwork

Exercise 17-1

This group exercise calculates the Class 1 and Class 2 excavation for Bents 3 & 4 of one of the

Route 6 bridges. The bents are spread footings on rock.

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

2. Open the project t:\br-proj\a_geopak\d2\j2p0300\project\j2p0300.pr;j.

Enter the project as user userc and go into Road.

3. Copy the Rte6 working alignment to Bents and enter that working alignment.

Select Run

e 0/30/2002 03:13:35
tMoD0O 07/ 24/1338 10:24:56
WaLLEY 064/2002 14:24: 21
rteh 061272002 12:48:32

D ezcription

4. Set the XS DGN File in the Working Alignment Definition (Under Cross Section View) to:

xs_j2p0300.dgn, as shown in the following figure.

EWDrking Alignment Definition: Bents ]

Flan Yigtw #5 DGM File: II:-:S_.J 2P0300.dgn File |
Pattem
Shapes

Profile: iew Chair:  RTEE
Location

I:r : Sechion Wiew Begin Station:  1294+33.38R 1
Exizting Ground
Proposed Finish Grade End Station:  1235+41.88R 1

DTM
] | Cancel |
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GEOPAK Road for Bridge

Exercise 17-1 Earthwork

Bridge Manual

General Quantities - Section 2.3
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GEOPAK Road for Bridge Exercise 17-1 Earthwork

5. The figure from the Bridge Manual on the previous page shows the Class 1 & 2 excavation
for footings in a streambed. As noted there, Class 1 excavation covers all material above the
excavation datum, and Class 2 is for all excavation below the datum. Also, since the bents
have footings on rock, the *** dimension in the figure is 6 (0.5”).

The following figure shows a typical cross section for Bents 3 & 4. The spacing and size of
the square footings is the same for both bents, as is the excavation datum. Only the elevation
at the bottom of the footings varies from one bent to the next.

Bent 5 & 4

10 10
[<—=t=—=

i i
|
!
|
|
|
!

Ex. Datum = 771.6 ___

Te0.5 Bent 3
Te0.2 Bent 4__l_rJ

Based on these figures, excavation will extend out from the footings on all sides by 1.5 (18”)
and stop 0.5° above the bottom of the footing in this extended area. Directly under the
footings, the excavation goes to the bottom of footing elevation. Cross sections starting 1.5’
before each footing and ending 1.5 after the end of each one have already been created in the
MicroStation file. The sections for Bent 3 go from Sta. 1294+33.375 thru Sta. 1294+45.375,
while the sections for Bent 4 go from 1295+31.375 thru 1243+43.375.

Cross sections of the footings have been added to each of the cross sections at the correct
elevation. Only the bottom of footing line has been added for the sections before and after
the footing The excavation limits have also been added using a line drawn on level 60 using
color 22. This limit line stops 6” above the bottom of footing at Stations 1294+33.375,
1294+34.855, 1294+43.905, & 1294+45.375 for Bent 3 and Stations 1295+31.375,
1295+32.855, 1295+41.905, & 1295+43.375 for Bent 4. The limit traces the bottom of the
footing at all of the other sections.

The excavation datum has been draw in all cross sections at elevation 771.6 using a line on
level 57 and color 0. The earthwork run will be set up using these drawn elements plus the
existing ground line on level 57 and color 90.
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Exercise 17-1 Earthwork GEOPAK Road for Bridge

6. Choose Earthwork from the Road Project dialog.

E arthuwork. |

Copy the MoDOT run to Bent3, and enter the run.

Description

Cancel |

7. Inthe XS DGN File section of the Earthwork dialog, set the following items:

Begin Station First Cross Section Station
End Station 1295+00 R 1

The XS DGN File and Baseline have already been set by the Working Alignment Definition.
The rest of the values are defaults, which do not need to be modified.

Z Earthwork - Bent3 X|
Filez

=S DGM File %5 DGM File | #s_J2P0300.dgn Select |
E;‘l ;ﬂfm Tolerance [ 0.070000

Output Format Yertical Search Distance | 500.00

4dd/5ub Vol

Centroid Adj Bazeline |RTER

Skip &reaz ; ;

Sheet Quant, Begin Station | 1294+33.33F 1

End Station | 1295+00.00F 1
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GEOPAK Road for Bridge

Exercise 17-1 Earthwork

£ Earthwork - Bent3

Eiles

8. In the Soil Types section, created the following Soil Type Items:

Class Soil Type Level Colors
Existing Ground Class2 57 920
Existing Suitable Classl 57 0
Proposed Finish Grade Class1 60 22

5 DGM File
Soil Types
E'w Shapes
Qutput Format
Add/Sub Vol
Centroid Adj
Skip Areas
Sheet Quant.

Clazz  Ewxisting Ground

E xizting Ground

Soil Type |tems - Crteria Status ——

Lvw. &7
Wik
Le:
Tm

Co: 90

— Search Criteria

Soil Type I Class?

[T Uszeworking slignment Definition

— Multiplication Factors

R oadway Excavation I 1.0000

Fill I 1.000000

¥ Levels Select | [T Siles  Select |
[T weight  Select | [T Tupes Select |

Subsoil Excavation |1.EIEIEII ¥ Colorz |30
Matzh I Qispla_ul Bezet |
#dd Delete | Modify |

EEarthwurk - Bent3

Filez

#5 DGH File

Soil Type ltems - Criteria Status ——

Exi
E »i

Sol Tepes
B Shapes
COutput Format
Add/Sub ol
Centroid Adj
Skip Areaz
Sheet Quant.

Clazs

E sizting Suitable

zting Ground
zting Suitable

Lv. &7
Wik
L
Tp

Co: O

— Search Crntena

Soil Type I Claz=1

Multiplication Factors

Roadway Excavation I 1.0000

Subzoil Escavation I 1.0000

¥ Lewvel:  Select |
[T Weight  Select |

¥ Calors |0

[T Styles  Select |
[T Tepez  Select |

4/14/03
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Exercise 17-1 Earthwork GEOPAK Road for Bridge

£ Earthwork - Bent3 x|
Files
%5 DGN File Soil Type ltems - Criteria Status ——
Soil Tupes Existing Ground Ly O
B Shapes Ewizting Suitable Wi
Cutput Format Fropozed Finizh Grade ’
Add/Sub ol L
Centroid Ad Te:
Skip Areaz Co 22
Sheet Quant.

Clazzs  Propozed Finish Grade I ~ Search Criteria
[T Use Working Alignment Definition

¥ Levels Select | [T Skles  Select |
Roadway Excavation |1.EIEIEII [T weight  Select | [T Types  Select |

Subsnil Excavation |1.EIEIEII WV Colors |22

Fill [1.000000 Match |  Display | Feset |

Add Delete | Modify |

Soil Type | Clazz1

— Multiplication Factors

9. Switch to the Output Format section of Earthwork and set the format to Excavation and
Fill only, as shown below:

£ Earthwork - Bent3 |
Files
=5 DGM File [T &ccum Adjust Yaolume Calumn
aoil Types [T Accum Unadjust Yaolume Calurmn
W shapes [T Calc Only Between Exc Limits
I Cutput Format
Add/Sub Yal [T ErdfrealDecFlaces 0 I
Centroid Adj
Skip Areas Excavation
Shest Quant. Fill
< 2l
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GEOPAK Road for Bridge Exercise 17-1 Earthwork

10. In the Sheet Quant. Section, toggle on the Write Sheet Quantities File.

ASCII file: bent3.txt
Decimal Places: 0
Total Quantity Length 15
Col. Soil Type EW Operation Quantity Type +/-
1 Classl Common Exec End Area +
1 Classl Subgrade Exec End Area +
1 Classl Subsoil Exec End Area +
2 Classl Fill End Area +
3 Classl Common Exec Unadjusted Volumes +
3 Classl Subgrade Exec Unadjusted Volumes +
3 Classl Subsoil Exec Unadjusted Volumes +
4 Classl Fill Unadjusted Volumes +
5 Class2 Common Exec End Area +
5 Class2 Subgrade Exec End Area +
5 Class2 Subsoil Exec End Area +
6 Class2 Common Exec Unadjusted Volumes +
6 Class2 Subgrade Exec Unadjusted Volumes +
6 Class2 Subsoil Exec Unadjusted Volumes +
% Earthwork - Bent3 X
Filez
S DEM File ¥ wiite Sheet Quantities File
E;‘l Tsﬂ;is ASCI File [ bent3ne Select |
Output Format Calumn _EI Decimal Places il Tatal Quantity Length il
Add/Sub Vol
Centroid Adj Col. Sail Type E' Operation Quantity Type +i-
Skip Areas 1 Clazs1 Cornmon Exec End Area + =
5 heet Quart. 1 Claszl Subgrade Exc End Area +
1 Clazs1 Subzoil Exc End Area +
2 Clazs1 Fill End Area +
3 Classl Common Exc Idnadjusted Yolumes +
3 Classl Subgrade Exc dnadjusted Yolumes + [
Clazs? | Subgrade Exc | End Area | + |
Add | Delete | Modify |

11. Save the settings for the run (Files > Save Settings).
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Exercise 17-1 Earthwork GEOPAK Road for Bridge

12. Run the earthwork run (Files > Run). The following dialog will appear:

Laog File | | bent3.log |

" Log File

[T Pauze On E ach Section
[T Interactive Emor Checking Apply |

Set the Log File to bent3.log.

13. Repeat the process for Bent 4, by going back into Earthwork. This time however, copy the
Bent3 run and name it Bent4. Go into the new run. By copying the Bent3 run, everything is
already set except for the station range and the name of the Sheet Quantity file.

14. Under XS DGN File, change the station range to the following:

Begin Station 1295+00 R 1
End Station Last Cross Section Station

EEarthwurk - Bent4
Filez

S DGH File #5 DGM File | xs_J2P0300.dan

Soil Types

Ew Shapes Tolerance I 0.0710000

Output Format Yertical Search Distance | 500.00
Add/Sub ol

Centroid Adj Baseline |RTEG

Skip Areaz _ .

Sheet Quart. Begin Station [1295+00.00F 1

End Station | 1295+43.33 F 1

17-1-8 Missouri Department of Transportation
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GEOPAK Road for Bridge Exercise 17-1 Earthwork

15. In the Sheet Quant. section, name the file bent4.txt.

Z Earthwork - Bent4 x|
Filez
S DEM File ¥ white Sheet Quantities File
Soil Types .
Ev Shapes ASCIl File | bentd.tat | Select |
Dutput Format Column 1 I Decimal Places 0 I Total Quantity Length 10 I
Add/Sub Vol
Centroid Adj Col. Sail Type E' Operation Quantity Type +i-
Skip Areas 1 Clazs1 Cornmon Exec End Area + =
Sheet Duant. 1 Clazz1 Subgrade Exc End frea +
1 Clazs1 Subzoil Exc End Area +
2 Claszl Fill End Area +
3 Classl Common Exc Idnadjusted Yolumes +
3 Classl Subgrade Exc dnadjusted Yolumes + [
Clazs? | Comman E s | End Area | + |
Add | Delete | Modify |

16. Save the settings for the run (Files > Save Settings).

17. Run the earthwork run (Files > Run). The following dialog will appear:

Log File | I bentd.log |

" Log File

[T Pauze On Each Section
™ Interactive Emor Checking Apply |

Set the Log File to bent4.log.
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Exercise 17-1 Earthwork

GEOPAK Road for Bridge

18. Open D&C Manager, and use the Earthwork Text File Labels 3PC Tool to set up the cross

section sheet labels as shown below:

Earthwork Text Labels

Earthwork Test File | bent2.tat

Filez |

Earthwark Test File to be Created | bent3-labels bt

Warning: Prefizes and Suffises cannot contain a space.

Colurnn 1 Prefiz |E=—
Calurnn 2 Prefix |F=—
Colurnn 3 Prefix |E=—
Calurnn 4 Prefix |F=—
Colurnn & Prefis |E=—
Colurnn & Prefiz |E=—
Calurnn 7 Prefix I—
Colurnrn & Prefix I—
Calurnn 3 Prefix I—

Filez |

Suffis [_SF
Suffis [_SF
Suffis [_CY
Suffis [_Cv
Suffix [_SF
Suffis [_C¥Y
Suffis [
Suffis [
Suffis [

19. Repeat the last step for Bent 4:

Earthwork Text Labels

Earthwwork Text File | benitd.tat

Earthwork Test File to be Created | bentd-labels

Warning: Prefizes and Suffises cannot contain a space.

Calurnn 1 Prefix |E=—
Colurnn 2 Prefix |F=—
Calurnn 3 Prefix |E=—
Colurnr 4 Prefis |F=—
Colurnn & Prefiz |E=—
Calurnn & Prefix |E=—
Colurnrn 7 Prefix I—
Calurnn 8 Prefix I—
Calurnt 3 Prefi I—

Suffis [_SF
Suffis [_SF
Suffis [_Cv
Suffis [_CY
Suffis [_SF
Suffis [_C¥
Suffis [
Suffis [
Suffis [

LCancel |

17-1-10
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Chapter 18

Cross Section Sheets
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Chapter 18 Cross Section Sheets

18.1 Objectives

e Learn the procedures for laying out cross-section sheets.

18.2 Accessing

Prior to beginning the cross-section sheet layout process, the user will need to create a cross-
section sheet file. There are six seed files the user can choose from when setting up the cross-
section sheet file: 1 xs shts 5.dgn, 1 xs shts 10.dgn, i xs shts 20.dgn, m_xs shts 100.dgn,
m_xs_shts 200.dgn, and m_xs_shts 50.dgn. The user should choose the seed file that represents
the scale the cross-sections will be plotted at.

To access the necessary dialogs needed to process the cross-section sheet layout, select Project
Manager >> Cross Section Sheets. The run should be chosen according to the scale that the
cross-sections will be plotted at.

Bun
M ame Time
|_#5_10 06151993 15:23:23
I_=5_20 06151993 15:23.53
|_#5_5 06151993 15:24:.09
M _=5_100 07/241993 10:28:46
M_=5_200 03181993 16:05:42
M_x5_E0 03161993 120218
Dezcription
FaoDOT default run for English cross section sheets at
1'=10". Last Revized 04/26,/00

Cancel |

Once the run is chosen, the dialog box shown below appears.
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Chapter 18 Cross Section Sheets

18.3 Dialog

Filez

#5 Elementz
Left Hand Qiffzet
Hariz Clear Zone
Wert Clear £one
Offzet Labels
Elevation Labelz
Station Labels
Sheet Stack Orientation [+ Sheet Dimensions ——————

Sheet Height I 203.75100¢

Sheet Wwidth | 312.50000C

Sheet Space I 96, 243000

-
o
[my
L]
I
-~
1]
i
&

Sheet Width

=

The left side of the dialog contains the list of parameters required to draw the cross section
sheets. When each parameter is selected, the dialog changes the key-in fields to reflect the
selection.

Most of the parameters should be left alone. They are setup by the CADD Support Center, and
are correct for the given scales. Listed below are the items the user will need to change.

18.3.1 XS DGN

XS DGN defines the file in which the cross-sections are located, the baseline chain, and the
station limits.

g Cross Section Sheets - Houtebl
Eiles
Cheet Dimensions B %5 DGM File | =z jGp0100.dgn Select |

5 DIGM
I Talerance ||:|.'||:":":“:”:I

Left Hand Offzet
Hariz Clear Zone

Lower Fange Limit |

Yert Clear Zone Ilpper Fange Limit |

Offzet Labels - :

Elevation Labels Chain | ROUTESO
Station Labels . .

Sheet Stack Oriertation (= Begin Station | 445+00.00 F 1

End Station | 430+00.00F 1
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Chapter 18 Cross Section Sheets

18.3.2 Earthwork Quantities
Earthwork Quantities allows the user define the ASCII file that contains the earthwork quantity

information, as well as toggle on/off the plotting of the earthwork quantities. If the Sheet

Quantities portion of the earthwork run was not changed, the user should not change anything
else in this dialog.

g Crozs Section Sheets - Routebl [ x|

Filez

Hariz Clear Zone
Wert Clear Zone

Qffzet Labels

Elevation Labels

Station Labelz

Sheet Stack Orientation
Sheet Stack Single/Double

I E arthworl, Quantities
Sheet DGM File

Add Elevations

-

Cal 1 Horiz Offset

¥ Earthwork Quant. Define

L19a

Tl
m
-

JOEH

i File | earth.txt

Files |

ID° Horiz OF  ert DI Angle  Plot

1 2912500 1000000 OO ¥ | ot Farameter

5 2912500 FEOOOOO 0O Y Level [1 weight —— |
3 1242500 FEOOO0 OO ¥ Coor [T || Font [23

4 1882500 FEOOO0 OO ¥

5 291.2500 5200000 0.0 ¥ TH 1.400000 T ] 1.200000

- Column Data Justification

temld 0| Horiz, Offset [ 4000000 — Z C _Top |
Angle [0.000000  Yert, Dffs=t [0.100000 : : o _Left |
[ Plot Parameters Define Add | Delete | b ouclify |

2/11/02
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Chapter 18 Cross Section Sheets

18.3.3 Sheet DGN File

The Sheet DGN File specifies which file the cross-section sheets will be placed in. (Currently,
the path to the Sheet DGN File including the file name is limited to 40 characters. By using the
working directory, the user can specify only the file name in the Sheet DGN File field to increase
the length of the file name.)

The Horizontal and Vertical Scales should be left at 1.0 regardless of what scale is being

plotted. The Reference Data Point coordinate should be left at 0, 0.

g[ﬁmss Section Sheets - Routehi

Filez

Offzet Labels

Shest DGN F

Add Elevations =1

Hariz Clear £one
Wert Clear Zone

Elevation Labelz

Station Labels

Sheet Stack Onentation
Sheet Stack Single/Double
E arthwwork, Guantities

ile

Reference Data Point

bl Sheet DGM File I routebl_xz_shtz_10.dgn
Horiz. Scale |1.EIEIEIEIEIEI

Wert. Scale I 1.000000

Beqinning & Coord | 0.000000

Beginning ' Coord | 0. 000000

Filez |

18.3.4 Add Elevations

Using the toggles Add Top Elevation and Add Bottom Elevation located in the Add
Elevations section, the user can plot the elevation above and/or below the cross section

elements.

gtruss Section Sheets - Routebl
Filez

Hariz Clear Zone

Wert Clear Zone

Dffzet Labels

Elewvation Labels

Station Labels

Sheet Stack Orientation
Sheet Stack Single/Double
E arthwniork, Guantities

Sheet DGEM File

Add Elewvations

— [T Add Top Elevation
[~ Add Eottam Elevation

18-4
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Chapter 18 Cross Section Sheets

18.3.5 Files Menu

| Files | From the Files menu, the Run option will process all parameters that have been

set in the Cross Section Sheets dialog box. The Save Settings option will save

all information in the Cross Sections Sheets dialog box. The Export option will

allow the user to save the parameters in the Cross Section Sheets dialog box as

an ASCII input file. The Exit option will exit the Cross Sections Sheets dialog
Exit box.

Save Settings

Expart...

18.3.6 Process Cross Sections

Once the dialog box is complete, the user can select File >> Run and the following dialog box
will appear.

# Cross Section Sheets Ed

" Log File

Apply |

The user can display the results to the screen only, or write them to a log file. Once the Apply
button is selected, the cross-sections will be plotted in sheet format.
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Exercise 18-1

1. Open the MicroStation file t:\br-proj\a_geopak\d2\j2p0300\data\xs_j2p0300.dgn.

2. Open the project t:\br-proj\a_geopak\d2\j2p0300\project\j2p0300.pr;j.

Enter the project as user userc and go into Road.

3. Select the Bents working alignment.

4. Choose Cross Section Sheets from the Project Manager dialog.

Crozs Sechon
Sheetz

Copy the I_XS 10 run to Bent3.

Select Run To Copy From

Mame Time

061541333 15:23:23

|_#=5_10

[_=5_20 061541339 15:23:53
[_=5_5 0E/15/1939 15:24:03
M_x5_100 07/24/1933 10:28:46
M_x<5_200 02/18/1933 16:05:42
M_<5_B0 02161933 12:02:18

Open the Bent3 run.

Bun

M ame Time
10421 /2002 06 46:39

[_=5_10 061541993 15:23:23
|_=5_20 061541933 152353
|_=5_h 06/15/1933 15:24:09
k_s5_100 07/24/1938 10:23:46
M_=5_200 08/18/1933 16:05:42
b <550 031641933 120218

Drescription

_Cancel |
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Exercise 18-1 Cross Section Sheets GEOPAK Road for Bridge

Create a new MicroStation file. Name the file xs_bent3_sheets.dgn, and put the file in the
directory t:\ br-proj\a_geopak\d2\j2p0300\data \. Use the seed file
t:\standard\wsmod\design\seed-i\i_xs shts 10.dgn.

Be sure the following items are set in the XS DGN File section of the dialog:

XS DGN File xs_j2p0300.dgn
Chain RTEG6
Begin Station First Cross Section Station
End Station 1295+00 R 1

Etruss Section Sheets - Bent3

Filez

[»]

Sheet Dimenzions

#5 DGEM File |HS_J2F'I]3EIEI.|:Ign Select |

%0 E laments Talerance IEI.'IEIEIEIEIEI

Left Hand Offzet
Hariz Clear Zone
Wert Clear Zone
Offzet Labels _
Elevation Labels Chain |RTEE
§L§§”§j§:‘;riemaﬁm | Begin Station [1294+33.38 1 1

Lower Range Limit |

Idpper Range Limit |

End Station [1295:0000R 1|
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Exercise 18-1 Cross Section Sheets

7. In the Earthwork Quantities section, turn on the Earthwork Quant. Define option, and

choose the ASCII file of bent .txt.

Etruss Section Sheets - Bent3

Files

[+]

Hariz Clear Zone

Wert Clear Zone

Offzet Labels

Elewvation Labelz

Station Labels

Sheet Stack Orientation
Sheet Stack Single/Double
I E arthwwiork, Quantities

Sheet DEM File

Add Elevations -

[ Horz Off  “ertOfF  Angle  Plat

L1090

h
o
—-
(]

=
=
%]
o
—+

ol 1 Haoriz Offset

[ Earthwork Quant. Define

Bz File I bent3-labels. bt

| Files |

— Plot Parameter

1 291.2500 -5.00000 0.0000
2 291.2500 -7.50000  0.0000
3 1242500 750000  0.0000
4 1882500 -7.50000  0.0000
5 291.2500 -10.0000 0.0000

N s

Level | 1 YWieight I

— Column Data

[ Plot Parameters Define

[temld 0O I Hariz. Elffset|4El.ElEIEIEIEI[ — . .

&ngle |D.DDDDD[ Wert, Offzet | 0.100000 . .

Colr [T | Font [23
TH [1.400000  Tw [1.200000
Justification
. : Top I
- Left I
pdd | Delete | Modiy |

8. Select the Sheet DGN File to be the file xs_bent3_sheets.dgn created in step 5:

Etruss Section Sheets - Bent3 El
Filez
Horiz Clear Zone = Cheet DGM File I %3 bentd sheets.dgn | Files |
Wert Clear Zone
Offset Labels Horiz. Scale |1.EIEIEIEIEIEI

Elevation Labelz

Station Labels

Sheet Stack Onentation
Sheet Stack Single/Double
E arthwwork, Guantities

Sheet DEM File

Add Elevations

[4]

Wert. Scale I 1.000000

Reference Data Point
Beqinning & Coord | 0.000000

Beginning ' Coord | 0. 000000

9. Save the settings for the run (Files > Save Settings).

4/14/03 Missouri Department of Transportation
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Exercise 18-1 Cross Section Sheets GEOPAK Road for Bridge

10. Run the proposed cross-sections.

Set the Log File to Screen Only.

# Cross Section Sheets Ed

" Log File

Apply |

11. Repeat the process for Bent 4, by going back into Cross Section Sheets. This time however,
copy the Bent3 run and name it Bent4. Go into the new run. By copying the Bent3 run,
everything is already set except for the station range and the name of the files. Use names
relevant to Bent 4. The earthwork quantities file is bent4-labels.txt, for instance.
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Chapter 19 XS Reports & Limits of Construction

19.1 Objectives

e (Create various cross section reports:
- for plan use (design elements and quantities)
- as input for other programs and/or applications of GEOPAK

- for construction layouts
e C(Create and plot construction limits in the plan view.

19.2 XS Reports Definitions

The GEOPAK Cross Section Report Utility can extract up to sixteen different reports from
original and design cross-sections. For each report generated, the user must set the parameters of
the existing and/or design cross sections. GEOPAK also provides an option to make custom
headers for each of the reports via the User pull down menu.

19.3 XS Reports Accessing

To access the XS Report select Project Manager >> Reports & XS & XS Report
Quantities. User

19.4 XS Reports Dialog

Clearing

From the XS Report dialog box select User >> Clasure
e

Preferences; a Report Header dialog box will
DT mput

appear with all options ghosted out. To activate
the individual fields simply toggle on the box next DTH Prop 30
to the desired field. Once you have completed the dialog box, the

. . . . . HEC-2
information will be saved as an .hdr file. This allows for the creation of a I
separate header for each type of report. The tolerance field determines HECRas |
the maximum gap allowed between cross section elements. Muli-Line I
g Report Header Frofile Grade I
File Radial Staking |
I iDate Mo/Dapvear | RT40 |
T Master Headerl | S I

T Master Header2 |
T Master Header3 | Sz Sleks I
¥ Mumber Page Staking D etail I
Tolerance I 0.100000 WESPRD I
R adiuz of Display Circle: I 4.000000
[T Adjust Output File E stension According to Report #5 List I
I Hilte
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Chapter 19 XS Reports & Limits of Construction
19.5 Reports

Blue and Red Top

Based on the dialog box settings, GEOPAK determines the offset and elevation of a slope and its
breakpoints. Blue refers to the top of pavement and Red is the top of subgrade. The user must
determine this by indicating the level, color, weight and style for each surface.

Clearing

The Clearing Report is useful for obtaining clearing and grubbing quantities. For each station,
GEOPAK will list the clearing distance on each side of the chain and the width of any exception.
You can obtain the results in meters squared and/or hectares. Toggle boxes for Cut Slope
Rounding, Additional Clearing in Cut and Fill, and Minimum Clearing Width are provided for
increased control over the output.

GEOPAK can also generate quantity sub-totals based on the value specified in Sub Every.

To use the Except Width option, you must have an existing ASCII file that includes the
Beginning and Ending Station and Exception Width.

Once everything is set, you can output the information to an ASCII file

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

DTM Input

This process generates XYZ coordinates from cross section elements and places this information
into an ASCII file for use in Geopak’s DTM package. To use this dialog box simply enter the
.gpk job number, chain name and station range. GEOPAK will read the cross section elements
based on level, weight, color and style.

DTM Proposed 3D

This report is similar to DTM Input except that you can set both original and proposed cross
sections at the same time. This report also differs in that it makes breaklines across the cross
sections. This report is mainly useful when making 3-D cross sections for modeling purposes.
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Chapter 19 XS Reports & Limits of Construction

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.

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.

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.

Profile Grade

The Profile Grade Report is one of the most versatile reports available. It prints existing
ground and design grade elevations and low point elevations for each cross section.
Additionally, this report has the ability to create horizontal and vertical alignments along the low
points and store them directly into the .gpk. Horizontal alignments created from this report will
start with station 0+000 and have no curves.

Radial Staking

The Radial Staking Report is a specialized report created for the U.S. Federal Highway
Administration (FHWA).

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.
Seeding

Other than the usual entries, the user must enter the parameters of the elements to be seeded.
This dialog box includes slope and subtotal options as well as a way to limit the number of

segments read (By-Pass Segments). The user may also establish additional seeding
specifications (Additional Distance).

Once all of the settings are complete, the report is written to an ASCII output file for use in plan
quantities.
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Chapter 19 XS Reports & Limits of Construction

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.

Staking Detail

The Staking Detail Report determines the tie down point between the proposed finished grade
and the existing ground. GEOPAK will list the right and left offset, elevation, slope of the finish
grade and superelevation rate for each cross section. To create this report, fill in the project
information and desired cross section elements’ parameters. Once complete, you have the choice
between two formats, a FHWA ASCII report or a Montana DOT report (includes ditch
elevations).

WSPRO

This report takes the cross section elements and turns them into an ASCII file in the WSPRO
format for use as input in the WSPRO hydraulic analysis program.

XS List

This report creates a listing of elevations and offsets for each cross section element according to
user defined parameters. You have the option of creating either an original cross section list or a
design cross section list. These reports are very similar to RDS cross section lists.

Note: For more information on the various reports and the dialogs, see the Geopak manual
or the online help.
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Chapter 19 XS Reports & Limits of Construction

19.6 Accessing Limits of Construction

To access the Limits of Construction £ Limit of Construction
1al Project Manager >>

dialog, go to Project Manage Job A | CurSta  446+00.00 R 1
Limits of Construction. After the run _
. . . Chain IHEILITEEEI Tolerance IEI.?EEIEIEI[
is chosen, the following dialog opens.

BegSta  446+00.00F 1 | 446+00.00 K 1

ExdSta  4590+00.00 F 1 I 490+00.00 R 1

Flar Dign ||:|Ian_i5|:|l:l1l:ll:l.dgn Files |

— Existing Ground Line

Level IE? Calar IEII:I,4EI
W eight |3 Style |2-3

~ Propozed Finizh Grade

Level | 17-28 Color IEI-253
w'eight IEI-15 Style IEI-?

Parameters | Radius of Display I 5000000

Tie Down Option~ All Tie Dowrg |

Apply |

19.7 Processing Limits of Construction

The user can specify the .gpk job number, the
centerline, and the file containing the plan view

# Plot Parameters for Construction Limits

information. The Working Alignment should fill - Cut
the Existing Ground and the Proposed Finish Level [ 22 | Weight 2
Grade sections. Coor [ 25 B Stle ------ |
The Parameters button opens the dialog box ~Fill
blov. Thoymbclogy orthecu il nd - | v —— 2

. Color [ 51 M Ste ------ |
dialog.

. L. — Trangition
The {’lacle Const'ructtmll Ltn.mt toiggle ?Illlows the Level [ 22 weight 5
user to place various text strings along the Color [ 50 P —
construction limits. Selecting the Parameters . L—
button, and making the desired changes in the -
™ Place Construction Linit Offset Fram CL I

dialog box shown below will set the symbology for

these text strings. Parameters |

K. | Cancel |
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The Radius of Display field is the size of the

. . . ) Plot Parameters for Labels *
display circle when Geopak is scanning the cross- & X
sections. The last option in the main Limits of
Construction dialog is the Tie Down Option. Ltk Prefis :] Sufis |
There are two Tie Down Options. If the All Tie Fil Prefis | S uffis |
Down option is set3 all tie QOwns within a section Level [53 weight 0
are plotted. (I.e. wide medians, outer roadways,
ramps, etc. may have tie downs in between the Color [ 5 | Font [
limits of the main roadway, and the outer roadway Th [7.5000 Tw [7.5001  Decimal _O |
or ramp.) If the Outer Tie Down option is RT Orientation_Relative | [ 000000c
Selected, then Only the outmost tie dOWnS are LT Orientation = Belative I 000000
plotted.

RT Offset | 10.00000 LT Offset | 10.00000
Once the Apply button is chosen, the limits of ~Justification BT Offset —————————
construction and the optional text are drawn into . . o _Leit |
the plan view file. . . . Left |

~ Juztification LT Offzet

; : Left I
. : . Leit |
ak. | Cancel |
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GEOPAK Road for Bridge Ex. 19-1 HEC RAS XS Report

Exercise 19-1

1. Open the MicroStation file:
t:\br-proj\a_geopak\d2\j2p0300\data\pattern_shape j2p0300.dgn.
The yellow lines on level 22 will be used as pattern lines for cross sections for hydraulic
analysis. A GEOPAK XS Report will be created, which can be imported into HEC RAS.

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

Enter the project as user userc and go into Road.

3. Copy the J2P0300 working alignment to Water and enter that working alignment.

4. Enter the Working Alignment Definition for Water and change the following:

Section Item Value

Plan View Chain: WATER

Pattern Design File: pattern_shape j2p0300.dgn
Levels 22
Weights 2
Colors 20

5. Open the MicroStation file t:\br-proj\a_geopak\d2\j2p0300\data\xs water j2p0300.dgn.

6. Choose Existing Ground Cross Sections from the Project Manager dialog.  Existing Ground
Crogs Sections

Copy the MoDOT run to Water and enter that run. Set the XS Cells tab as shown below
and have the J2P0300.TIN as the only one listed under the Surfaces tab.

x|

File Edit Update Options

Job Mumber: ISEIEI :I Chair; IW.&TEFI :I Crraw |

XS Cells | Surtaces |

— Pattern
ByDGMFile ]|
Dezign File: |pattern_shape_iEpI]EElEl.dgn (=

WV Level |22 Select | V¥ Line
[ weight: |2 Select | ¥ Line Sting
|7 Colar; |2EI b atch | R ezet |

I Sl |EI Selectl Diizplay |

Select Draw to draw the cross section and Save the MicroStation file.
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Ex. 19-1 HEC RAS XS Report GEOPAK Road for Bridge

7. Set xs_water j2p0300.dgn as the XS DGN in the Cross Section View section of the Water
Working Alignment Definition as shown below.

£ Working Alignment Definition: Water x|

Plan iew 5 DGM File: || xz_water_J2P0300. File I
Fattem
Shapes

Prafile Wiew Chain: "WATER
LDcaﬁDn

Beqin Station:  12+66.61 R 1

E:-clstlng Gru:uur'u:l
Propozed Finizh Grade
DT

End Station: 1246661 R 1

M Cancel |

8. Choose Reports and XS Quantities from the Project Manager dialog. X
Uszer
Reparts & =5

Cuantities Blue & Fed Top |
. . . ) ) Clearing |

This will bring up the XS Report dialog shown to the right. Select the
HEC RAS report. Closwe |
. . . . DTM [nput |

The dialog shown below will appear. Enter the information as shown:
) DTM Prop 30 |

HEC RAS Report : X
& = : = HEc2 |
Jl:ll:l Number EI:II:I B =
HEC BAS Crozs Section Element Symbology ———————— BT by l
Lewvel |5? Color IEIEI Select | Multi-Line |
e |3 S 2 Frofile Grade |
HEC R4S Report File [HEC. geo Files | Radial Staking |
S RT40 |
| iy |

Seeding |
Select Apply to generate the report. Slope Stake |
The report will be written to the working directory. Open the report staking Detail |
in Ultra Edit. It is: WSPRO |
t:\br-proj\a_geopak\d2\j2p0300\data\HEC.geo. A5 List |

To import the data into HEC RAS, start the HEC RAS project and go to I Hilte
Edit > Geometric Data... in HEC RAS. In the Geometric Data dialog,

go to File > Import Geometry Data > GIS Format... and load the HEC.geo report.
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GEOPAK Road for Bridge Ex. 19-2 DTM Input XS Report

Exercise 19-2

This is the second in a series of exercise that will demonstrate using cross-sections to determine
bridge length. The group exercise makes use of the proposed cross-sections for Route50 that
were drawn in Exercise 15-1. In this exercise, a XS Report is used to create a new TIN, which
will serve as the surface model for other cross-sections.

1. Open the MicroStation file t:\br-proj\a_geopak\d5\jSp0100\data\xs 50 jSp0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\jSp0100\project\jSp0100.prj.
Enter the as user userec.

Go into Road.

3. Select the Route50 working alignment.

4. Choose Reports and XS Quantities from the Project Manager dialog.
Reparts & ®5
Cuantities

The dialog shown below will appear. Enter the information as shown:

Select the DTM Input report.

#& Creating DTM Input File x|
Job I'Il:ll:l CurSta  465+00.00F 1

Chain [FOUTESD  [+]

BegSta  465+00.00F 1 [465+00.00F 1
EndSta  467+00.00F 1 [467+00.00F 1
X5 Elements
Level [17-28 Color [0-253 T |
weight [015  Swle [07

[ Pause on Each =5

ASCI File | #s50.dat File |

Once the information is entered, click on Apply. Close the Reports and XS Quantities dialog
when the Create DTM Input File process is completed.
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Ex. 19-2 DTM Input XS Report GEOPAK Road for Bridge

5. Choose Existing Ground from the Project Manager dialog.

Exizting
[Eround

Copy the MoDOT run to xs50, and open the xs50 run.

Select Run

M ame Time

MaDOT 07/24/1338 10:21:35
120442002 11:12:36

D ezcription

Fiun to create tin from =z_50.dat

Cancel |

From the DTM menu, shown below, select Build > Triangles.

Settings  Entract ﬂuila Edit [rape Load Reports Analyziz Utilibes

When the following dialog appears, populate it as shown below:

Data File: xs50.dat & GEOPAK - Build Triangles
TI'N File: . xs50.tin Data File | #s50. dat
Dissolve Option: Side

Side Length: 25 TIM File : | #z50.tin

Dizzolve Option .~ Side I

When the “Build Triangles Complete” appears Side Lengh: 25000000

in the MicroStation Status Bar, close the Build
Triangles dialog. Say YES, when asked if you
want to save the settings.

19-2-2 Missouri Department of Transportation
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GEOPAK Road for Bridge Ex. 19-2 DTM Input XS Report

6. Select Reports > Triangle Statistics from the DTM menu.

When the following dialog appears, load the file xs50.tin and Process the report. Compare
your results to those shown below.

isti X
Tiri: | #=50.tin Filez |
Decimal Pointz: 0 "I
— Tin Stahizhics
Humber of Data Points - 1630
Mumber Of Lines : 4393
Mumber OF Triangles : 3219
Mumber OFf Breaks : ]
Humber Of Contours : 1]
Humber Of Yoids - ]
Humber OF lzlands : ]
Mumber Of Holes : ]
Minimum M aximum Range
- 1700044 1700259 215
Y 939172 939422 250
z 748 7ra £l
iProcess:

7. Select Build > Merge TINs from the DTM menu.

When the following dialog appears, populate it as shown below:

Old Tin: J5P0100.TIN
Mrg Tin: xs50.tin
New Tin: Route50.tin

£ GEDPAK - Merge Tin F x|

0ld Tirv: [JEPOT00.TIM Files |
fdrg Tir |:-:35EI.tin Files |
Mew Tin: | FouteS0.tin File:z |

Once the dialog is set, click on Process. When the “Build Merge Complete” appears in the
MicroStation Status Bar, close the Merge Tin Files dialog.
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Ex. 19-2 DTM Input XS Report GEOPAK Road for Bridge

8. Select Reports > Triangle Statistics from the DTM menu.

When the following dialog appears, load the file RouteS0.tin and Process the report.
Compare your results to those shown below.

isti x|
Tin: | RouteStin Filez |
Decimal Pointz: 0 ‘"’I

- Tin Statistics
Mumber of Data Points : 19506
Humber OFf Lines : 58120
Mumber Of Triangles : 38515
Mumber OFf Breaks : 1281
Mumber OF Contours : ]
Mumber OFf Yoids : ]
Mumber OF Islands : 1]
Humber OF Holes : ]

Minimum M aximum Range
] 1697641 1702566 4925
Y 935217 1000230 2013
s BYT a2 104

If you wish you may open either topo_J5P0100.dgn (2D file) or dtm J5P0100.dgn (2D file)
and view either of the tins created in this exercise. The Route50.tin will serve as the existing
ground tin for Exercise 19-3.

Exit the DTM tools.

19-2-4 Missouri Department of Transportation 4/14/03




GEOPAK Road for Bridge

Ex. 19-3 Staged Cross Sections

Exercise 19-3

This continues a series of exercise that demonstrate a method for determining bridge length using

cross-sections. The previous exercised in the series are 15-1 and 19-2.

1. Open the MicroStation file:
t:\br-proj\a_geopak\d5\jSp0100\data\pattern_shape_jSp0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\jSp0100\project\jSp0100.pr;j.

Enter the as user userc.

Go into Road.

Select the Route50 Working Alignment.

3. Open level manager and turn on level 61 and turn off levels 1-2, 5, 24, 60, and 62-63 as
shown in the dialog in the following figure on the left.

ELEH‘E' Manager, pattern_sh: - |I:I|£|
Tabs Options
File Name | Numhersl Mames I Gru:uuﬂ [+

Slat

Dezign

1 plan.50_J5P0100

& plan_bh_JSP0100

o, f i I‘ I e

Wiew Murnber: 1 ‘"’I g

Wiew Levels

Eull
Toggles

Bz

Grid

Lrit
Azzociation
Lewel

Graphic Group
Tedt Hode
|zametric

Baresite

ALCS Plane

ALCS Plane Snap
| Depth

& |Level=Fl

Do a MicroStation Fit View. All that should be visible are the pattern lines for Route 50.

Go to the pad lock in the MicroStation status bar and make sure that the Graphic Group lock
is deactivated, as shown above in the figure on the right.

4/14/03
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Ex. 19-3 Staged Cross Sections GEOPAK Road for Bridge

4. Use the MicroStation Change Element Attribute tool to change the color of the first and
the last pattern line to Color 5.

7 Change Element Attribut |
T Level. |61

v Color 5 _I

[T Shle: 0

[ wieight: 4

[T Class Primary "I
[T UzeFerce: Inzide "I

This will enable the next set of cross sections to ignore those two pattern lines. The
remaining color 0 pattern lines will be used as part of a working alignment called 50Clear,
which while using the same chain as Route50, will use a profile 4.25” below RouteSOPR.
Just as a new tin was create from the Route50 cross sections to represent the surface of the
highway, 50Clear cross sections will be used to create a tin representing the maximum height
of the fill slopes under the bridge. The shorter range of pattern lines is being used to show a
clear drop between the two surfaces.

Save the changes to the MicroStation file.

5. Since the pattern lines for the Route50 working alignment have been modified, enter the
Route50 Working Alignment Definition, highlight Pattern, and add color 5 to the list of
Colors, as shown below.

EWDrking Alignment Definition: Route50 =]
P|an l"."‘lEW BE Design FIlE I
'.'HF: 1

Hor. Scale I'I.EI Wer. Scale |1.EI
Profile View Diesign File: | pattern_shape_jSp0 File:

Location I B - —l
Crozs Section View Lewvel: | 61

E xisting Ground ;

Fropozed Finish Grade ‘weights | 1
DTM Colors I ([}5] | Select

Styles [0
ok | C | |
anee Types 34

Click OK to save the changes to the alignment definition.
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GEOPAK Road for Bridge Ex. 19-3 Staged Cross Sections

6.

Use the GEOPAK Autoshape Builder tool to plot the shapes for 50Clear.

R ki
To open the Autoshape Builder, expand the Cross Sections toolbox, which is % ;)Ng:
the icon in the lower left hand corner of the Road Tools, shown to the right and % f-ré;

select the fourth icon from the right, which is the raised icon shown below. & ﬁ
Btk TR

ala

=
LABL SN EE

This will display the Superelevation Shape Manger Tools dialog depicted below. Select the
Autoshape Builder, which is the second tool, as highlighted in the figure/

& & =

Click on the Files... button in the Autoshape Builder and select shape_50clear.inp.

Press Apply to plot the shapes.

£ GEOPAK Autoshape Builder .

[nput File: I shape_ROclzar.inp Filesz... |

[ Dizplay Only

Save the changes to the MicroStation file. Close the Autoshape Builder and related
toolboxes.

7.

Select the S0Clear working alignment.
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Ex. 19-3 Staged Cross Sections GEOPAK Road for Bridge

8. Enter the working alignment definition for S0Clear.

Go to the Shapes section and change Colors to 5,9 as depicted below.

2 working Alignment Definition: 50Clear i

Plan Yigw Bu Search Criteria I

At Design File: | pattern_shape_jSp0 File: |
Frofile Vigw Level: [59,63

Location
Cross Section View Weights |2

Esizting Ground

Proposzed Finish Grade Colors | 5.9 Select
OTH Styles |0

Typez 14

M Canzel |

Switch to the DTM section and change the Existing Ground TIN and the Portview TIN to
t:\br-proj\a_geopak\d5\jSp0100\data\Route50.tin as shown in the following dialog. This
TIN reflects the new driving surface for Route 50 and will be used for 50Clear existing and

proposed cross sections.

EWDrking Alignment Definition: 50Clear =]
Flan Wi Eristing Ground TIN: | Route50.tin File |
EE:E;; Partvigw TIN: | RouteSi tin File |
Profile View Partview Horzontal Scale: |1
Location
Crozs Section View Porbview Vertical Scals: |1

E sisting Ground
Propozed Finizh Grade

I DT

&l Cancel |

Click OK to save the changes to the alignment definition.

9. Open the MicroStation file t:\br-proj\a_geopak\d5\jSp0100\data\xs_jSp0100.dgn. Save it
as t:\br-proj\a_geopak\d5\jSp0100\data\xs SOclear jSp0100.dgn.
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10. Choose Existing Ground Cross Sections from the Project Manager dialog. et B |
Cross Sections

Copy the MoDOT run to 50Clear and enter the S0Clear run.

11. Set the XS Cells tab as shown below and have the RouteS0.tin as the only one listed under
the Surfaces tab.

£ Draw Cross Sections x|
File Edit |pdate Options

Job Number: I'IEIEI :I Chair: IHEIUTEEEI :I Ciraw |

~ Pattemn
EyDGMFile |
Dezign File: |pattern_shape_iEpmEIEI.u:Ign =

¥ Level Im—ﬂl ¥ Line

[ weight: I'I—w ¥ Line Sking

¥ Color IEI— Match | Reset |
T Swle IEI— Selectl Diizplay |

Select Draw to draw the existing ground cross section and Save the MicroStation file. Exit
the run, saving the settings.

12. Reenter the working alignment definition for S0Clear and change the XS DGN File to
t:\br-proj\a_geopak\d5\jSp0100\data\xs S0clear J5P0100.dgn in the Cross Section View
section as shown below. Note that the station range is shorter than that for the Route50
working alignment, which goes from Sta. 465+00 to Sta. 467+00. Click OK to save the
changes to the alignment definition.

EWDrking Alignment Definition: 50Clear =]

Flan Yigw #S DGM File: | »s_50clear_JSPO10 File |

Pattermn
Shapes
Profile ‘v“u_aw Chair: ROUTESQD
Lacatian
[Cross Section View Begin Station:  465+10.00 R 1

E sisting Ground
Propozed Finizh Grade
DThd

End Statior;  46E+33.00F 1

&l Cancel |
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13. Choose Proposed Cross Sections from the Project Manager dialog.

Fropozed
Crogz Sectiohs

Copy the MoDOT run to 50Clear and enter the S0Clear run.

14. Be sure the following items are set in the given sections of the dialog:

XS DGN File: xs_S0clear J5P0100.dgn

Pattern: Use Working Alignment Definition
Existing Ground: Use Working Alignment Definition
Shapes: Use Working Alignment Definition

15. In the Shape Clusters section of the dialog add the following shape clusters in the order
shown by choosing the Scan button, highlighting the desired cluster in the List of Clusters
dialog, and clicking on Add in the Proposed Cross Sections dialog. Once the clusters have
been added, close the List of Clusters.

Chain Tie Profile
ROUTES0 -30 50CLEAR
ROUTES0 30 50CLEAR

E List of Clusters X

Chair Tie/PGEL Prafile

ROUTESD  -30.000000  ROUTESOPR
ROUTESD 20000000  ROUTESROPR
ROUTESD  -30.000000  BOCLEAR
ROUTESD  30.000000  BOCLEAR

Cloze |

£ Proposed Cross Sections - 50Clear x|
Files
%5 DGM Fi v Chairn Tie/PGL Prafile
ile sl .
e oo s ||
Existing Ground : Thick
Shapes _I

I Shape Clusters

Define DGN Variables | | pygin [ROUTE _Tie | [300000 Prof [GOCLEZ _Sean |

Define Variables
M adify | Delete | Up | Do |

Plat Parameters
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16. For each shape cluster, add the given side Slope Conditions and Criteria Files. (See the

attached typical section for details.)

Chain Tie Profile
ROUTES0 -30 S50CLEAR
Side Slope: LT
Criteria Files:  setup.x
pvmt_layers.x
shldr a c.x
berm_to prof or exgrnd.x
Side Slope:  RT
Criteria Files:  setup.x
pvmt_layers.x
shldr al c.x
median_ditch.x

Chain Tie Profile
ROUTES0 30 S50CLEAR

Side Slope: LT

Criteria Files:  setup.x
pvmt_layers.x
shldr al c.x
median_ditch.x

Side Slope:  RT

Criteria Files:  setup.x
pvmt_layers.x
shldr a_c.x
berm to prof or exgrnd.x

Save the Proposed Cross Section run by going to Files > Save Settings.

17. Switch to the Define Variables section of Proposed Cross Sections, as make sure the

following are defined:

NAME OF PLAN FILE.......cccccooviiniiiiienn
NAME OF CROSS-SECTION FILE .............
NAME OF SHAPE/PATTERN FILE ............

NAME OF BASELINE

SHOULDER SLOPE (%) «..veeevveeerereereessrnens
LEFT BERM SLOPE (%) c..covveeeereereeeeer.
RIGHT BERM SLOPE (%)...veeveereerererr.
MEDIAN SLOPE (1:X OR X:1) ccooouveenennn.
MEDIAN DITCH DEPTH (M OR FT)..........
DITCH BACK SLOPE (1:X OR X:1)...........

....................... plan_50 J5P0100.dgn
....................... xs_50clear J5P0100.dgn
....................... pattern_shape J5P0100.dgn

Leave the remaining variables set to the defaults.

18. Save the settings for the run.

19. Run the proposed cross-sections (Files > Run).

Set the Log File to Screen Only.

Turn on Pause on Each Section.
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Exercise 19-4

This exercise must be completed after Exercise 19-3 and continues the process of using cross
sections to determine bridge length. In this exercise a new TIN is created, which represents the
maximum height of the fill slopes.

1. Open the MicroStation file:
t:\br-proj\a_geopak\d5\jSp0100\data\xs S0Clear jSp0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\jSp0100\project\jSp0100.prj.
Enter the as user userec.

Go into Road.

3. Select the S0Clear working alignment.

4. Choose Reports and XS Quantities from the Project Manager dialog.
Reparts & ®5
Cuantities

The dialog shown below will appear. Enter the information as shown:

Select the DTM Input report.

#& Creating DTM Input File x|
Job [100 CurSta  465+10.00 R 1

Chain [ROUTESD  [+]
BegSta 465+10.00F 1 [465+10.00F 1
EndSta  466+39.00F 1 [466+35.00F 1
X5 Elements
Level [17-28 Coler [0-253 e |
weight [015 | Shle [07

[ Pause on Each =5

ASCI File | xs50clear. dat File: |

Once the information is entered, click on Apply. Close the Reports and XS Quantities dialog
when the Create DTM Input File process is completed.

4/14/03 Missouri Department of Transportation 19-4-1




Ex. 19-4 Clear Zone TIN

GEOPAK Road for Bridge

5. Choose Existing Ground from the Project Manager dialog.

Exizting
[Eround

Copy the MoDOT run to 50clear, and open that run.

Select Run
Bun
M ame Time
[cles 270542002 14:53:5
MoDOT 07/24/1938 10:21:35
wzhill 12/04/2002 11:12:36
Dezcrption

Eancell

From the DTM menu, shown below, select Build

> Triangles.

_T..JIi.I-.:I Edit Drape Load Beports Analwziz  Utilities

When the following dialog appears, populate it as shown below:

Data File: xs50clear.dat
TIN File: xs50clear.tin
Dissolve Option: Side

Side Length: 25

When the “Build Triangles Complete” appears
in the MicroStation Status Bar, close the Build
Triangles dialog. Say YES, when asked if you
want to save the settings.

7 GEDPAK - Build Triangles

Data File : | xsGlclear dat

TIM File : | #:50clear tin

Dizzolve Option :~ Side I
Side Length ; |25.EIEIEIEIEIEI
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6. Select Reports > Triangle Statistics from the DTM menu.

When the following dialog appears, load the file xs50clear.tin and Process the report.
Compare your results to those shown below.

isti X
Tiri: | ws50clear tin File:z |
Decimal Pointz: 0 "I
— Tin Stahizhics
Humber of Data Points - 984
Mumber Of Lines : 2605
Mumber OF Triangles : 1622
Mumber OFf Breaks : ]
Humber Of Contours : 1]
Humber Of Yoids - ]
Humber OF lzlands : ]
Mumber Of Holes : ]
Minimum M aximum Range
- 1700056 1700258 202
Y 339202 339391 183
z 7R3 7rh 7
iProcess:

7. Select Build > Merge TINs from the DTM menu.

When the following dialog appears, populate it as shown below:

Old Tin: Route50.tin
Mrg Tin: xs50clear.tin
New Tin: 50clear.tin

£ GEDPAK - Merge Tin F x|

0ld Tirv: | R outeSi tin Files |
bdrg Tir: | meS0chear tin File:z |
Mew Tin: | S0clear.tin Filez |

Once the dialog is set, click on Process. When the “Build Merge Complete” appears in the
MicroStation Status Bar, close the Merge Tin Files dialog.
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GEOPAK Road for Bridge

8. Check the statistics for S0clear.tin. Compare your results to those shown below.

Tir: | B0clear tin

Decimal Pointz ;. 0 vI

- Tin Statiztics

Mumber of Data Points : 13553

Mumber OFf Lines : A8261

Mumber Of Triangles : 38703

Mumber Of Breaks : 1281

Humber OF Contours : ]

Mumber OFf Yoids : ]

Mumber OF Izlands : ]

Mumber Of Holes : ]
Minmum M aximum

H 1697641 1702566

Y 938217 1000230

s BYT 782

Range
4925
2013

104

{Process:

If you wish you may open either topo J5P0100.dgn (2D file) or dtm J5P0100.dgn (2D file)
and view either of the tins created in this exercise.

Exit the DTM tools.

9. 50clear.tin will be used for cutting cross sections for Big Horn drive. To prepare for that,
select the BigHorn Working Alignment and click on Define in the Road Project dialog.

Go to the DTM section of the working alignment definition and select SOclear.tin for the
Existing Ground TIN and the Portview TIN as shown below.

EWurking Alignment Definition: BigHorn El

Flan Viaw Eristing Ground TIN: | S0clear. tin File |
EE:E:S Portview TIN: | S0clear. tin File |

Profile View Partview Horizontal Scals: |1
Location

Crozs Section View Portyiew Yertical Scale: |1
E vizting Ground
Propozed Finizh Grade

EZITM
OE. | Cancel |
Click OK to save the changes to the working alignment definition.
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Exercise 19-5

This continues a series of exercise that demonstrate a method for determining bridge length using
cross-sections. The previous exercises in the series are 15-1 and 19-2 through 19-4.

1. Open the MicroStation file:
t:\br-proj\a_geopak\d5\jSp0100\data\pattern_shape_jSp0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\jSp0100\project\jSp0100.pr;j.
Enter the as user userc.
Go into Road.

Select the BigHorn Working Alignment.

3. Open level manager and turn on level 62 and turn off levels 1-2, 5, 24, 59-60, and 63 as
shown below.

ELEH‘E' Manager, pal:l:ern_sh: - IEIlEl
Tabs Options
Slat _File Mame ¥| MNumbers I Mames | Grow [1]7]

Dezign

il tctive De

1 \ar,_50_J5P01 00 _ _
bl View Number: 1 %
2 plan_bh_J5PO100 Yiew Number | ’g

Wiew Levels

49]50/51]52/53]54| 55156
EE o

Apply |

Do a MicroStation Fit View. All that should be visible are the pattern lines for Route 50 and
the BigHorn shapes.
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4. Pattern lines need to be drawn for Big Horn Drive. They need to be different from those for
Route50. The easiest way to do this is by using a different color. Enter the BigHorn
Working Alignment Definition, highlight Pattern, and change Colors to 1.

EWurking Alignment Definition: BigHorn 5[
Plan Wiew By Dezign File
'atterh
Har. Scale |'I.EI Yer Scale |1.EI
Profile View Dezign File: | pattern_shape_5p0 File: |
Location I B B
Crozs Section View Levelz | A1
Esizting Ground _
Propozed Finish Grade wieightz | 1
DTM Colars || 1 Select
Stylesz IEI
0k, | C | |
e Typez 34

Click OK to save the changes to the alignment definition.

5. Select Draw Pattern from the Road Project dialog.

Diraw Pattern
Copy the MoDOT run to BigHorn and enter that run. Use the following settings:
Job: 100  Chain: BIGHORN
Beginning Ending
Offset Lt: 100 Offset Rt: 100
Station: 8+85 Station: 11+00
Offset Lt: 100 Offset Rt: 100
Even: 1
£ GEDPAK Draw Pattern Lines |
Job (100 Chain IBIGHEIFIN Select | Praofile | Select |
Beginning Ending
Offset LT I'IEIEI Offset LT I'IEIEI
Station [ 5+85 DF | Station [ 11-+00 DF |
Offzet BT I'IEIEI Offzet BT I'IEIEI
Ewven v| I 1.000000 [T Skew I 0.000000
Lewvel | &1 Style |EI I
Color [ [ wieight [ — |

Save the changes to the MicroStation file.
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6. Open the MicroStation file t:\br-proj\a_geopak\d5\jSp0100\data\xs_jSp0100.dgn. Save it
as t:\br-proj\a_geopak\d5\jSp0100\data\xs_bh_jSp0100.dgn.

7. Choose Existing Ground Cross Sections from the Project Manager dialog. Bkl Brod |
Copy the MoDOT run to BigHorn and enter the BigHorn run. Cross Sections

8. Set the XS Cells tab as shown below and have the S0clear.tin as the only one listed in the

Surfaces tab.
& Draw Cross Sections x|
File Edit pdate Options

Jaob Mumber: |'IEIEI :I T BIGHORM

XS Cells | Surtaces |

— Pattern
ByDGMFile |
Drezign File: | pattern_shape_j5p0100.dgn (=

¥ Level |E1— Select | ¥ Line

[ weight: I'I— Select | ¥ Line Sting

¥  Calor I'I— P atch | Reset |
T Sl II]— Select | Diizplay |

Select Draw to draw the existing ground cross section and Save the MicroStation file. Exit
the run, saving the settings.

9. Reenter the working alignment definition for BigHorn and change the XS DGN File to
t:\br-proj\a_geopak\d5\jSp0100\data\xs_bh_J5P0100.dgn in the Cross Section View
section as shown below. Click OK to save the changes to the alignment definition.

£ Working Alignment Definition: BigHorn ]

#S DGM File: | »s_bh_J5P0100.dgr File |

Flan ‘iew
Fattern
Shapes

Prafile iew Chair: BIGHORM

Location
Crozz Sechon Wiew Begin Station:  8+85.00R 1

Exizting Ground
Proposzed Finizh Grade
DThd

M Cancel |

End Station:  11+00.00F 1
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10. Choose Proposed Cross Sections from the Project Manager dialog.

Fropozed
Crogz Sectiohs

Copy the MoDOT run to BigHorn and enter the BigHorn run.

11. Be sure the following items are set in the given sections of the dialog:

XS DGN File: xs_bh_J5P0100.dgn

Pattern: Use Working Alignment Definition
Existing Ground: Use Working Alignment Definition
Shapes: Use Working Alignment Definition

12. In the Shape Clusters section of the dialog add the following shape cluster by choosing the
Scan button, highlighting the desired cluster in the List of Clusters dialog, and clicking on
Add in the Proposed Cross Sections dialog. Close the List of Clusters.

Chain Tie Profile
BIGHORN 0 BIGHORNPR

£ List of Clusters x|
Chair Tie/PGL Prafile

BIGHORM BIGHORMFR
EIGHORW 24000000  BH-TOESLP
EIGHORM  -24.000000 BH-TOESLP

Cloze |

gPrupused Cross Sections - BigHorn El
Files
25 DG Fi — Chain Tie/PGL Prafile
ile el R e _
Pattern BIGHORM BIGHORKPR Tuypical |

Ewizting Ground Thick |

Shapes
| Shape Clusters
Define DG Yanahles . .

|| Chain |EII3HEII Tie I | 0.00000 Prof |EIGHOI Scan |

Define Variables
Plot Parameters ~| _Add | _Modiy | Delte | _ Up | Down |

|'5ide Slope Condition ‘

LTFIT
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Since the typical section for Big Horn Drive is the same on both sides of the shape cluster, there

is only one Side Slope Condition: LTRT. Add the listed Criteria Files. (See the attached
typical section for details.)

Side Slope: LTRT
Criteria Files:  setup.x
pvmt layers.x
cg b ax
berm.x
sideslope.x

Save the Proposed Cross Section run by going to Files > Save Settings.

13.

Switch to the Define Variables section of Proposed Cross Sections, as make sure the
following are defined:

NAME OF PLAN FILE......cccoiiiiiininieiciciccncneeeeeeeees plan_bh J5P0100.dgn
NAME OF CROSS-SECTION FILE .......cccooeviiniiniiniennene xs_bh J5P0100.dgn
NAME OF SHAPE/PATTERN FILE ......cccccevviiiiiiniieien, pattern_shape J5P0100.dgn
NAME OF BASELINE .....cccoiiiiiiiiiieneneceeeeeeee e BigHorn

PAVEMENT LAYER 1 THICKNESS (MM OR IN)........... 1.75

PAVEMENT LAYER 2 THICKNESS (MM OR IN)........... 5.5

AGGREGATE LAYER 1 THICKNESS (MM OR IN)........ 4

BERM WIDTH (M OR FT) oot 5

RIGHT BERM SLOPE (%0).c..ceteteieiiieninineneeeeecieienens 3

FILL SLOPE 1 (1: X OR X:1).ioiiieieiieieieieeieseeeieeeee 2

DITCH FORESLOPE 1 (1: X OR X:1).eeooiiviieiiiieiceieeienee, 2

DITCH DEPTH (M OR FT) c.eooiiiiiiiiicieccienecee 0

DITCH WIDTH (M OR FT)...ooviiiiiiiiiiicicicicncnceenee 0

Leave the remaining variables set to the defaults.

14.

Save the settings for the run.

15

. Run the proposed cross-sections (Files > Run).

Set the Log File to Screen Only.
Turn on Pause on Each Section.

Once you see the proposed cross sections is cutting the sections correctly, toggle off Pause
on Each Section and click Continue to cut the rest of the sections without stopping
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Exercise 19-6

This completes a series of exercise that demonstrate a method for determining bridge length
using cross sections. The previous exercises in the series are 15-1 and 19-2 through 19-5.

1. Open the MicroStation file:
t:\br-proj\a_geopak\d5\jSp0100\data\xs bh_jSp0100.dgn.

2. Open the project t:\br-proj\a_geopak\d5\jSp0100\project\jSp0100.pr;j.
Enter the as user userc.

Go into Road.

3. Select the BigHorn working alignment.

4. Choose Reports and XS Quantities from the Project Manager dialog.
Reports & =5
[uantities

The dialog shown below will appear. Enter the information as shown:

Select the DTM Input report.

% Creating DTM Input File x|
Jab [100 CurSta B+85.00R 1

Chain [EIGHORN | [+]
BegSta S+85.00F 1 [5+85.00FR 1
EndSta  11+00.00R 1 [11+00.00R 1
#5 Elements
Level [17-28 Color [0.253 o |
weight [015 | Swle [07

[T Pausze on Each ¥S

ASCI File | #sbh.dat File |

Once the information is entered, click on Apply.
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5. Select the Profile Grade report from the XS Reports dialog.

Prafile Grade |

The dialog shown below will appear. It can be used to generate a reports from cross sections
based on Criteria Elements, Search Text, or an Offset. Use the Search Text option. For the
Search Text option, the stationing can be related to the alignment chain (Design Alignment)
or the location of the text (Text Alignment). Select the Sta Text Alignment. Enter the rest
of the information as shown:

£ Profile Grade Report x|
File
Job [100° CurSta B+8500R 1
Chair |E|GH|:|HN E Prafile IEHGHDHNF'H
BegSta 8+35.00F 1 | 3+85.00F 1
EndSta  11+00.00F 1 | 11+00.00R 1

— Exizting Ground Line

Level IE? Cilar IEIEI 40 & elect |
Wieight |3 Style 2 3

~ Proposzed Fimzh Grade

Level | 17-28 Colar EI253 S elect
wieight [0-15 Siyle [07 —le =

Criteria Elementz

Search Text "l [T Pauze on Each X5
Offset Text
Offzet Chair Frafile Preference

SLPSTEL SLPSTEL SLPSTEL  TextAlig
SLPSTER SLPSTER SLPSTER  TextAlig

Sta Dezign Alignment
Store Text: | SLPSTE Sta Text Alignment "’l B Sta Text Alignment

W Stare Prof |SLF'STK v Stare Chain |SLF"STKH
Add | Delete | b ddify |

Beginning Poirt Mumber | STE

ASCI File [ SLOPESTAKE TAT File |

Once the information is entered, click on Apply.

When notified the process is complete, close all the XS Report dialogs. If you wish, you can
go into COGO to verify the creation of the chains and the profiles SLPSTKL and SLPSTKR.
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6. Choose Existing Ground from the Project Manager dialog.

Exizting
[Eround

Copy the MoDOT run to BigHorn, and open that run.

Select Run

M ame Time

B0clear 12/06/2002 14:53:51

BigHorn 12/06/2002 05:55:59

MalOT 07/24/1398 10:21:35

nzhl 12/04/2002 111236
D ezcription

Cancel |

From the DTM menu, shown below, select Build > Triangles.

Settings Estract Build Edit Drape Load Heportz Analpsiz  Ubilites

When the following dialog appears, populate it as shown below:

7 GEOPAK - Build Triangles x|
Data File: xsbh.dat
TIN File: xsbh.tin DataFile : | xshh dat Files |
Dissolve Option: Sliver TIM File : [ xsbh.tin Files |

Dizzolve Option ;. Sliver I

When the “Build Triangles Complete” appears
in the MicroStation Status Bar, close the Build
Triangles dialog. Say YES, when asked if you
want to save the settings.
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7. Select Reports > Triangle Statistics from the DTM menu.

When the following dialog appears, load the file xsbh.tin and Process the report. Compare
your results to those shown below.

isti X
Tiri: | wsbhutin Filez |
Decimal Pointz: 0 "I
— Tin Stahizhics
Humber of Data Points - 2332
Mumber Of Lines : 319
Mumber OF Triangles : 4428
Mumber OFf Breaks : ]
Humber Of Contours : 1]
Humber Of Yoids - ]
Humber OF lzlands : ]
Mumber Of Holes : ]
Minimum M aximum Range
- 1700113 1700240 127
Y 339135 339407 222
z a4 7rh 21
iProcess:

8. Select Build > Merge TINs from the DTM menu.

When the following dialog appears, populate it as shown below:

Old Tin: S0clear.tin
Mrg Tin: xsbh.tin
New Tin: slope.tin

£ GEDPAK - Merge Tin F x|

0ld Tir: | S0clear tin Files |
fdrg Tir |:-:s|:uh.tin Files |
Hew Tin: | slope.tin Filez |

Once the dialog is set, click on Process. When the “Build Merge Complete” appears in the
MicroStation Status Bar, close the Merge Tin Files dialog.
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9. Check the statistics for slope.tin. Compare your results to those shown below.

isti X
Tir: | zlope.tin Files |
Decimal Pointz ;0 ""I
- Tin Statiztics
Mumber of Data Points : 21666
Humber OF Lines : E4600
Humber OF Tnangles : 42325
Humber OFf Breaks : 1281
Mumber Of Contours : ]
Mumber OFf Yoids : ]
Mumber OF lzlands : ]
Mumber Of Holes : ]
Minimum M aximum Range
= 1697641 1702566 4325
Y 935217 1000230 2013
s BY T 7oz 104
IFrocess

10. Open the MicroStation file:
t:\br-proj\a_geopak\d5\jSp0100\data\topo_jSp0100.dgn.

11. Use the Draw Transition tool (the third icon in the Plan View Design tool box) to draw the
following lines relative to the Route 50 chain. They represent the outside face of the exterior

girder webs. Use symbology of your choosing. _
& Geoax Draw Transi x

Beginning Ending Job [100
Station Offset Station Offset Chain [ROUTESD Select |
464+00 24.4375 468+00 24.4375 Beginning Station [464+00
464+00 63.8125 468+00  63.8125 Beginning Offset [B38128 | 2
Ending Station I ARE+00

The values for draW}ng the first line are shown Ending Offset [538128 DP
in the figure to the right.

SApply:

After drawing the drawing the line, close the
Draw Transition dialog and do a MicroStation fit view and save the changes to the file.
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12. Go into Coordinate Geometry with the following settings.

GEOPAK Coordinate Ge

Project M ame mm |
Job Number | 100 Select

Operator Code | cu
Subject |

] Cancel

Set the visualization to Permanent.

Use the COGO Navigator to plot the chains: SLPSTKL and SPLSTKR, as shown in the
following figure.

(1]

Select Toolz

4 X [ id 6| S K2
Element:  Chain hd

I arne Feature |

BIGHORM
EEL
RakP
RarP3
ROUTESD

SLPSTELT
SLPSTELZ

SLPSTERY
SLPSTERZ

The following screen capture shows the girder lines with the two chains crossing them.
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13. Use the Plan View Labeler or any other tool to find the station and elevation where the two
changes cross the line with 63.8125” offset. The dialog for using Plan View Labeler is
shown below.

Z GEOPAK - Plan ¥iew Labeler - Style: ... plan’ymodot_i =10 x|
Style Files Optionz Scale  Tools

Text l Farams. I Shape ] Leader I Ruotate I Styles I _?EE;EE?EIEI?L;EE£__
® Computed Insertts T Uger Ingerts Off . 62 81 RT-
Job M. I'IEIEI Select : :
_I Elew. 774 .00
Element;  Faoint Computed Text
Chain [ROUTESD Select | [ Coordinate =
: = . " Coordinate
5 Fet
TIM File llslu:upe_hn Filz | > Elevation GEK N pace I eturn |
= Elevation TIM Clear I Drelirnit |
Label Feature 2 Elevation Modeler |
5 ! Chation Flace Label
* + f K% | |Panil Staon =
Mot Available 2 "I

A screen capture showing the label in place is shown in the following figure.

3.81
TT4.42

Note that the stations and elevations match the results from in Exercises 14-1 through 14-3.
The process for laying out the bents from this point would be the same as was done in
Exercise 14-4.

14. To graphically see the results, use Load DTM Features to display xsbh.tin, as shown below.
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Chapter 20

3D Modeling
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Chapter 20 3D Modeling

20.1 Objectives

Create 3D cross sections from 2D cross sections

Interpolate between 3D cross sections to create B-spline surfaces
e Use Drive Through to view the model

e Place pavement markings on the 3D model

20.2 Definitions

Geopak 3D Modeling is a process of deriving three-dimensional cross sections from two-
dimensional cross sections and interpolating between the three-dimensional cross sections to
create b-spline surfaces that represent the design.

20.3 Prerequisites

Before a 3D model can be extracted from 2D cross sections, there are a few prerequisites that
must be met. They are:

e 2D design cross sections
e Plan view graphics
e 3D design file

2D Design Cross Sections

The user should have an existing design file where 2D cross sections are stored. The user will
need to know which levels contain the existing ground line and the proposed finished grade.

Plan View Graphics

The user must also have another 2D-design file containing plan view graphics. The plan view
graphics should include the elements specified in the Run. For example, edge of pavement,
chains and pavement markings.

3D Design File

A blank 3D-design file must exist to store the 3D cross sections as they are generated. Enter the
3D-design file and attach the 2D-plan file as a reference file. Save the settings of this file with
only the Top View displayed.
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20.4 3D Modeling Tools

# 3D Modeling Tools [E3

I zer

Job | |:||Z

Chain [ROUTEE Select |

30 Alignment

Supereley Surfaces

30 Crozz Sectiohs

Interp Between =5

Pavement Marking

From a 3D-design file, access the 3D modeling tools by selecting
Project Manager >> 3D Models or by selecting the 3D Models
icon. The dialog box will appear requiring a job number and chain
name. This chapter will primarily focus on the 3D Cross Sections,
Interp Between XS and Pavement Markings tools. Descriptions of
the available 3D modeling tools follow:

3D Alignment - will draw elements into a 3D file, at correct
coordinates, using the specified alignment and profile.

Superelevation Surfaces - is used to draw Geopak generated 2D
shapes into B-spline surfaces, within a 3D model, following user
defined plotting parameters.

3D Cross Sections - will reference your 2D cross section file and create a 3D complex chain to
represent the 3D cross sections.

Interp Between XS - interpolates between the 3D cross sections to create B-spline surfaces.

Pavement Markings - will add pavement markings to a 3D model. The pavement-marking tool
will scan pavement markings in a 2D file and draw the markings in the 3D file based on user

defined parameters.

20.5 3D Modeling Process

1. Plot the 3D alignment, and attach the plan view as a reference file.

2. Geopak will open the 2D cross section file, scan the cross sections and create a complex line-
string based on the cross sections.

2. Geopak then returns to the 3D-design file to draw the 3D cross sections.

3. B-spline surfaces must be created using Interp Between XS.

20-2
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20.5.1 3D Alignment

A 3D alignment must be plotted. This 3D alignment is a representation of the combined chain
and profile. An offset from the chain can be specified as well as the horizontal and vertical
scales, and the symbology of the 2D alignment.

# 3D Alignments Ed

Chain | [EE0RIEE
Prafie | [ROUTESOFR

Offzet | 0.0000

Hu:urizu:untalSu:alel 10
‘JerticalScalel 10

Plot Parameters
Level |1 Wweight
Colar | 0 _I Style

Apply |

L]

20.5.2 3D Cross Sections
Generate 3D Cross Sections:
e Enter the 2D cross-section file containing design cross-sections; Geopak reads the file to
determine the beginning and ending station of the cross-sections. These stations are
automatically displayed in the dialog box; however, the user may key in a different range.

e Define the attribute information for Existing Ground Line and Proposed Finished Grade.

e Select Apply

Geopak opens the 2D cross-section file % 3D Cross Sections
and begins creating 3D complex line- CurmentSta 44640000 R 1
strings from each cross-section. Each 2D 5 File [T, | File |

cross-section will highlight as the line

string is formed. This gives the user a Begs  ch Il IIDRT | 446+00.00F 1
brief Opportunity to check for errors. End Sta  490+00.00R 1 | 490+00.00F 1
When the process is complete, Geopak ~ Existing Ground Line

returns to the 3D file to draw the cross- Level | 57 Celor [ 90,40
sections. weight [3 Stle [23

. . . ~ Propozed Fimzh Grade
A visual inspection of the 3D cross-

sections should be performed to verify Level [17-28 Color [0-253
their integrity. The colors of the 3D-line Weight [0-15 Style [0-7
string should reflect the same colors as

shown in the 2D-design cross section. If Apply
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Chapter 20 3D Modeling

an error has occurred, the user should return to the 2D-design cross section file and fix the
appropriate cross section(s) using Geopak and/or Microstation. Repeat the 3D cross-section
process for any revised cross-sections and review.

20.5.3 Interpolation Between XS

Two Methods exist for interpolating cross-sections:

Longitudinal - is used when a 2D-plan view is referenced to the 3D cross-section file. This is
the most common method.

Surfaces - should be selected when your plan view reference file is a 3D file.

Beginning Station and Ending Station - values will automatically be displayed when each of
their offsets are defined. Offset information must be entered in order and is controlled by
successive activation of the DP buttons. The user must define the Beginning Station offsets by
first issuing a DP for the left and right offset locations. The same process is repeated for the End
Station box.

Highlight Applied Breaklines - will highlight the breaklines used in interpolation when toggled
on.

Select the Draw Surfaces bar at the bottom of the dialog box to begin the interpolation process.
The user is encouraged to process a small range of cross sections until the entire project has been
done. When Geopak interpolates 3D cross sections, it projects like color to like color between
cross-sections. All Microstation elements should maintain a consistent color scheme throughout
the project. For example, within a 2D file, all ditch slopes should be drawn the same color and
roadway lines should also be drawn using one color. If colors do not correspond, you will get a
“Color Mismatch” error and the process will terminate. There are two ways to correct this error:

e Check the cross sections for an inconsistent color scheme, correct any errors, then
regenerate the necessary cross sections, or

e Activate the Force Color toggle; this will allow Geopak to ignore the color of the cross
section elements and interpolate using only the specified color.
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20.6 Geopak Drive Through

Geopak Drive Through provides the user realistic visualization of 3D surfaces. Select
Applications >> Geopak Road >> 3D Tools >> Drive Through or choose the Drive Through
icon.

g GEOPAK. Drive Through Window

Job Murnber I'IEIEI
Chain [ROUTESD || Select |

Plan iew Offset | 0.00

Vertical Offset | [z0.00

Station | 445+30.94
Step Increment |1EII:I.EIEI
T arget Offzet ISDEI.EIEI

LI _Locate Starting Paint |
|0 180 e 180
Apply |

The user must enter the Job Number and a Chain name. The drive through will follow this
chain or may be offset from the chain by entering a value in the Plan View Offset box.

Two options are available to define the distance the driver is from the roadway vertically:

e Constant Elevation will place the driver at a fixed elevation, as defined by the user,
throughout the drive through process.

e Vertical Offset places the driver at a specified distance above the model, meaning the
elevation of the view changes with the elevation of the model.

The Station value will automatically display the beginning station of the selected chain, but may
be changed by user key-in.

Step Increment defines the distance traveled between each camera view.
Target Offset defines how far down the road the viewer is looking (the focal point).

Pressing the Locate Starting Point button will find the first station on the alignment where a 3D
graphic element is present. This is a convenient way to locate the start of a model.

View indicates the Microstation view to be processed.
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Press the Apply bar to activate the first camera view. Once the first view is displayed, the user
may pan the view by moving the slide bar to the desired angle and pressing the Apply button
again.

After viewing the model:
e Restore the view by rotating to the top view.

e Access the Settings >> View Attributes dialog box from the Microstation command
window and toggle Camera off (automatically toggled on during drive through process).

20.7 Pavement Markings

This tool places pavement markings in a 3D file by extracting graphic information from the plan
view of a 2D file. (Pavement markings created by copying parallel a complex element must be
dropped before they can be included in a 3D model.)

g Pavement Marking E
Fief File | _File |

Search Cntena

Lewvel | 1-63 Color IEI-253
Wieight |I]-15 Style |I:I-?

Stripe Width | 0.00

Surface Elevation Offzet | 0.00

Yiew I LI

Apply |

Enter the name of the 2D graphics file containing pavement markings.
Provide Search Criteria by entering the graphic attributes of the pavement markings.
Stripe Width reflects the actual width of the plan view stripe you want to create.

Surface Elevation Offset is the distance from the B-spline surface the stripe shape is drawn.
Special attention needs to be applied to this value. If the distance is too low, the stripe may fade
into the roadway; if the distance is too high, the stripe may cast a shadow on the road surface
when the model is moved to a visualization software package. It is desirable to place the stripe
just above the surface. Begin by using a value of 0.10; if adjustments are necessary, use small
increments.

Pavement Markings may be applied to an entire view or a fenced area by selecting the
appropriate option. If view is chosen, be sure to fit the view before processing.
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