1 Introduction to GEOPAK

OBJECTIVES

The objectives of this chapter are an introduction to GEOPAK, overview of file names, and discussion
of User Preferences.

INTRODUCTION

GEOPAK is a comprehensive software package that covers every project phase from conceptualization

to final quantities and construction stake-out. 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 a significant

time savings in the overall effort of producing construction plans.

FILE NAMES

GEOPAK uses and/or creates files during the design process. Several of the more common files are

detailed in the table below.

job##.gpk

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

fnamettt#.ioc
Example:
align999.ijd

ASCII input file for loading data during a COGO session. "###" represents
the job number and "oc" is the operator code (users initials). Filename
characters are limited to 5 characters plus the 3 job number character
designation as indicated with the example.

fnametHt#.ooc
Example:
align999.0jd

ASCII output file created by GEOPAK during a COGO session. Variables
are the same as defined above. Filename characters are limited to 5
characters plus the 3 job number character designation as indicated with the
example.

fname.inp
Example:
desxs.inp

Any ASCII input file for running GEOPAK processes. Name is user defined
with a .INP extension.

fname.dat

A binary file that contains string and point information to be used for digital
terrain model construction.
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fname.tin A binary file containing triangular surfaces also known as the digital terrain

model (DTM).
Project- Binary file resulting from the creation of a new project.
name.prj
ACCESSING GEOPAK

GEOPAK is started upon entering a MicroStation File. To verify that GEOPAK is active, scan the
MicroStation menu bar where the Applications menu appears. Simply select Applications >
GEOPAK Road. When each GEOPAK tool is selected, the corresponding dialog(s) open.

To close a dialog, the following options are available, use the one that appears on the dialog:

e  Click the X in the upper right corner of the dialog.
e  Select the File > Exit option.
e Orclick Cancel on the dialog.

Exiting the MicroStation file automatically closes all GEOPAK dialogs.

USER PREFERENCES

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

EGEDPAK User Preferences M= E3
Unit Spstem: _English vI Dutput .-’:‘«ccuracy
Distance: 99123 hd I
Coordinates:  ME vI
- ! Station: 9+99(3).12 vI
Direction: _Bearing vI -
Angle Seconds: 979912 vI

Statior: 12434 -|

whorking Dirsctory: | Q,
Feature Preferences...

LOGO Preferences...

0K Cancel |

[ Show this dialog at GEOPAEK startup

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

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

By clicking Feature Preferences, the Feature Preferences dialog opens.

gFeature Preferences !El E

SMD File: | ad LNAGeofiles\DatabaseA\SCOOTYE.smd | Q. =

" Feature D atabase

W &pply Best Match Featurs
™ Use Shared Calls

Plat Scale: I 100.00000
Cancel |

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

which these elements will be displayed.

By clicking COGO Preferences, the COGO Preferences dialog opens.

£ COGO Preferences M= B3
Job [GPK] Open Mode: _Query "I
Job (GPK) Directory: [ @
COGO Input File Directary: I— Q,
COGO Output File Directany: [ @

™ FRedefinition of Elements
[™ Force Redefinition Of Upon COGO Activation

Cahicel |

The Job Directory field specifies the location of the GPK file. Since multiple people can read and
write the GPK file simultaneously, it is possible to have this file on a server or in a shared folder. If
any of the above directory fields are blank, they will default to the Working Directory set in the

GEOPAK User preferences dialog.

LAB EXERCISE: USER PREFERENCES

Review of Steps to Define Design Preferences

1. Open the MicroStation file C:\data\geo\S755\S755pp.dgn.
2. Select the User Preferences tool (Applications > GEOPAK Road > User Preferences).

EGEDPAK User Preferences

Unit System: _English vI
Coordinates:  ME vI
Direction: Bearing vI

12+34 -|

Output Accuracy

Station;

Distance: 93123 hd I
Station:  9+39[39].12 vI
Angle Seconds: 979'9.12 vI

-] ]

whorking Directory: |

Feature Preferences.

LCOGO Preferences. ..

OF. Cancel |

[ Shaw this dislog at GEOPAK startup

Q
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Lab Exercise: User Preferences

3. Click Feature Preferences.

gFeature Preferences !El E

Feature Database: | T_Road_LN\Geofiles\D atabase\SCOOTYE. smd Q =
¥ Apply Best Match Feature Flat Scale: I h0.0000C
[ Usze Shared Cells Paint Label Redraw:  Position by SkD Settings Vl

Cahicel |

Set the Plot Scale to 50.

Toggle on Apply Best Match Feature.

Click OK to close the Feature Preferences.

Click OK to close the GEOPAK User Preferences.
Exit MicroStation.

© N o o &
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2 Processing Survey Data

CHAPTER OBJECTIVES

In this chapter, you will learn about:

creating a survey dataset

importing survey data to the GPK file

visualizing survey data to a DGN file

creating a DTM from survey data

INTRODUCTION

GEOPAK Survey accepts raw survey data (horizontal angles, slope distances, vertical angles, etc.) as
well as ASCII data already processed into coordinates and performs the following functions:

o Data Reduction of raw survey data (not needed for ASCII data). This software performs a
Network Least Squares Adjustment with the ability to reduce the points to a user defined State
Plane Grid. In addition, to network least squares reduction, GEOPAK Survey also supports no
adjustment, compass rule and transit rule adjustments.

o Stores the survey points and chains into the GEOPAK Coordinate Geometry database (.GPK file)

o Draws MicroStation graphics of the survey based on the Survey Manager Database (.SMD file) of
features. Lines, circular arcs and curve strings are drawn for particular combinations of point and
curve geometry features to form the desired geometry of the survey.

e Survey chains can optionally be stored as GEOPAK coordinate geometry chains (alignments).

e Creates a Digital Terrain Model, and optionally the DAT file for GEOPAK (DTM) software.
Surveyed chains can be represented as break lines that are adjusted into chord segments around
curves. Inclusion of various survey shots into the DTM model can be dictated through specifying
which features are to be included/excluded.

e Surveyed chains and points can be interactively edited into the MicroStation file.

ACCESSING

GEOPAK Survey is accessed by selecting Applications > GEOPAK Survey > Surve... B3|

Survey from the MicroStation pull down menu. |

A EL

Project  Dataset  Visualization Geometry DTM  Plans Preparations  Tool Boxes ?’ : np

rhes
o e
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ASCII Survey Data Workflow

Survey has the same set of tools or pull-downs for 2D versus 3D MicroStation design files. GEOPAK
monitors the file type and displays an Information dialog if a tool is activated in the wrong
environment. When an attempt is made to invoke the 3D Tools icon within a 2D file, the Information
dialog is displayed. The tool frame remains and reopens automatically even if you exit MicroStation,
then re-enter later.

ASCIl SURVEY DATA WORKFLOW

SCDOT users will be processing ASCII survey data files supplied by surveyors in the field. Below is a
typical workflow for processing those files.

o Create a new GEOPAK project (.PRJ file) by selecting Project > New from the Survey menu.

o Create a new dataset by selecting Dataset > New from the Survey menu. This includes simply
naming the dataset and selecting the ASCII file(s) to process.

o Set the columns and linking codes, then process the survey data, import the data to the GPK file
and visualize it in the drawing with one click.

o Visually review DGN file results.
o Create the DTM by selecting DTM > Build DTM > From Survey Data from the Survey menu.
e Close GEOPAK Survey.

CREATING A PROJECT

To create a Project, access the Project pulldown and & Project New ISl E3
select New. Name # | surveypr
JobMumber: [T22 | &

This dialog allows the user to provide a logical name for
the project in addition to the coordinate geometry
database to be used and a verbose description of the
project. ok

Descriptian :
I GEOPAE Survey Training

Cancel

PROJECT PREFERENCES
There are several preference settings that contribute to management of Projects. These are found under
the Project > Preferences pulldown as discussed in the previous chapter.

The .prj file is stored in the directory shown in the Directory path at the top of the Project dialog box.

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

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

Project Preferences : C:-\datatgeo\Surveyl\standardsidefault sdp

File
FPraject I Diataset | Wisualization | Geomety | DTH
- MHame : Directary :
| survey. prj | 3'
Configuration Drescription ;
| GEOPAK Survey Training
Job Mumber : Job Directary :
= a

Ok LCancel |

PROJECT USERS DIALOG

Once a project is created the Project Users dialog can be accessed from the Project > Users pulldown

and the following dialog opens.

Project Users: survey. prj

Uzers
[Tmhw]ct Users: User Info
o Full Mame:
OF Code:
Description:

ok LCancel |

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

currently selected user.
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Lab Exercise: Create a GEOPAK Survey Project

Five tools are supported on the Project Users pulldown.

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

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

Delete Deletes the highlighted user.

Password Creates or modifies a password for the selected user. If the selected user already has a password, the user

will be prompted to enter the current password before continuing.

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

LAB EXERCISE: CREATE A GEOPAK SURVEY PROJECT

Survey Project Creation

=

Open MicroStation file c:\data\geo\SC755\s755pp.dgn.
Select Applications > GEOPAK Survey > Survey.
Select Project > New from the Survey menu.

Set the Name to SC755 and the Job Number to 755.
Click OK to create the project.

gPruject New !El E
Mame: | SC7E6.pr
Directary : | Q
Job Mumber : IT Q

Description :

o > N

Ok | LCancel |

6. Select Project>Users from the Survey menu.

Project Users: SCT55.prj

Users
[Elme]ct U gers: User Info
s Full Mame:
OF Code:
Description:

ok LCancel |

7. Select Users > New from the Project Users dialog. Populate with your information.
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Lab Exercise: Create a GEOPAK Survey Project

M arme: I John

Full Narne: |John Do

0P Code: I.JD

Description:

0K | Cancel |

8. Click OK to add yourself as a user on the project.

9. Click No when prompted to define a password.

Q Do wou wish bo define a passwaord For this user?

Yes Ha |
Project Users: SCT55.prj

Users
[Tmhw]ct Users: User Info
ohn
[User] Full Mame:
OF Code:
Description:

ok | LCancel |

10. Highlight your name in the list and click OK to set yourself as the active user on the project.

11. Select Project>Preferences from the Survey menu.
12. Select the Dataset tab, then the Linking Codes category.
13. Enable the Linking Code is After Feature toggle.
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Processing ASCII XYZ Data

Project Preferences : C:\data',geo',SC75545C755.5pp

Default
Project ] Datazst ]Visualizatinn ] Geometry I DT
Settings Biegin Line : |+— FC Curve : I_ Contiruation : I—
|r Endline: [ PTCuwe: [ Leit Right: [T~
Obs File ] Beg/End Curve I— Curve Fit I_ Front Back . | FE®
g:;lzzltizlrl'ue Close Figure : I— PCC Curve : I_ Up Dawny ;| LID™
Configuration
¥ Stare Linking Code as Paint Description Duplizate Prefis : | CALC
¥ Linking Code | After Feature Carnrmert Char :

Ok LCancel |

14. Select the Visualization tab, Mapping category.

15. Enable the toggles for Name/Number and Comment.

Project Preferences : Chdatahgeo'SCT559C755.5pp

Default

Froject ] Dataset I Wizualization I Geometry I DTH

Settings W Mame / Mumber

™ Elevation

Canfiguration
Cross Section [T Descrp Label

Ok LCancel |

16. Click OK to accept this change.

PRoOCESSING ASCII XYZ DATA

The GEOPAK Survey Manager supports most any ASCII file containing reduced survey data or even
just XYZ data. DTM input files can be derived from a file containing XYZ data with no point codes.
Other features include embedded Linking Codes and Feature Codes, linking together shots based upon
defined chains, comments and support for the situation where the user does not have a "continuation"
linking code for each shot but wants these shots connected. These ASCII files need not conform to any
particular structure or format other than a requirement that each point entry be restricted to a single
row. The ASCII file should not contain more than one point per row. Similarly, multiple rows should
not be required to define a single point code.
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EX?Z to Coordinates User: John Dataset: 22839

File | C:\datahgechSC21MGPE_SURY.INP EI Linking Code I

Delimiter i I Comment Delimiter  Other ™ I I :
93, 951081686, 347126430, 4124298F - :PB ;l
94, ] 4, K ]
95, 952721463, 347505128, 4074067 FR - :FRB _I
96, 951024272, 34708.2509, 414.0405FH . FH ;l
94 95199.3588 34736.6454 411.4332 FR
Phum x| ¥ | = x| z | PCode -|
Rezet I Mext 33> |
M Load &5C1 Dislog On Dataset Open M Import After Process
Process

™ Open Editar fter Processing W Store Elements into GPE.

¥ Process LoodePeode zame az Faw Data

Within the row containing point code data, virtually no restrictions are placed on the arrangement and
separation of survey data. Individual data items (point code, x-coordinate, y-coordinate, z-coordinate,
point number) can be arranged in either free form or column formats. In addition, extraneous
information may be present in the row and ignored by GEOPAK. Data items in the free form format
can be separated by spaces, commas, dashes, etc.

LAB EXERCISE: PROCESSING ASCII DATA
Processing ASCII Data — Control Dataset

For this Dataset, we will process 3 ASCI| files that has already been reduced to coordinates from raw
angle/distance data.

1. Select the Dataset > New tool from the Survey menu. Key in a name of control.

gDataset New !El E
Mame : Icnntrnl Create vI
Description : |

iData Source & ASCII File[s] "l ¥i'Z to Coordinates "l

Dutput Directorny : | Q
[ Usze datazet name as output sub-directory

Source Format : XYZ to Coordinates

File(z] to Uee |

+ 3 X OO

Ok | LCancel |

2. Change the Data Source to ASCII Files and select XYZ. To Coordinates as shown above.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
5/15/2008 2-7



Lab Exercise: Processing ASCII Data

3. Click the Dataset Add Source File to List icon and select the ASCII file
C:\Data\Geo|SC755\4236175_control.inp.

4. Click OK.
5. Set the Delimiter to Comma and the Comment Delimiter to ;.

6. Highlight the first line in the display box.

Exvz to Coordinates  User: John Dataset : control M= E3
File | C:\databgeohSC7EEN2361 75 _contralinp Q,
Doelinniter . I Comment Drelimiter "I

-. . 1170336.61280, 1693540.21 30 89513800, EF' F' 2
3, 117072810534, 169396311744,  912.80600CF CP2

4, 1171056.91028, 1694414 23057,  904.97498CP .CP4 ;l
1 1170224 37772 1693158, 16546 877 26300 CP
MHone Vl Mone v| MHone Vl Mone v| MHone Vl

A Mests» |
™ Import After Process

¥ Load ASCH Dialog On Dataset Open =
[~ Dpen Editar After Processing &I ¥ Stare Elements into GPE

¥ Process LoodePeode same as Faw Data

7. Notice how the combo buttons in the bottom of the window now have a corresponding field
shown above it. Set each button for the appropriate value for that column.

EX?Z to Coordinates User: John Dataset : control

File | C:\datahgechSC75EM4236175_control ing Q Linking Code I
Delimiter 'I Comment Delimiter 'I

33153 1654E,

21170336 61260, 1693540, 21303, 695, 13800I:F' P 2
3 117072810534, 1693963 11744,  N2B0G00CP  CP 3

4, 1171056.91028, 1694414.23057,  904.97438.CF  CP4 =l
1 1170224 37772 169315816546 877 26300 CP
Phum | ¥ | = v| = ¥ | {LCodePLode !
M Load &5C1 Dislog On Dataset Open ™ Import After Process
™ Open Editar fter Processing Frocess W Store Elements into GPE.

[¥ Process LoodePeode zame az Faw Data

8. Click Linking Code and set the appropriate linking codes as shown below.
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Lab Exercise: Processing ASCII Data

10.

11.
12.
13.

GEOPAK Road |
5/15/2008

#Linking Code  [H[E

Begin Line : |+

End Lire : |

x i
FT Curve :

Continuation :

Cloze Figure :
Beg/End Curve :
Curve Fit :

PCC Curve :

T

Toggle ON Process LcodePcode same as raw data in the lower left corner of the dialog.

This will allow the chain name to be selected from the PCODE field, but increment the chain
names so as not to overwrite a chain with the same name.

Enable the Import after Process toggle.

This instructs the software to import the points to the GPK file after processing. By default,
the points and chains will be visualized in the drawing immediately after importing them to
the GPK file.

Click Process in the dialog. This will process, import and visualize the survey data.
Fit the MicroStation view to see the resulting graphics.
Close the XYZ to Coordinates dialog.

Process ASCII Data — Topo Dataset

Select the Dataset > New tool. Key in a name of topo.

gDataset New !El E
MHame Itopo Create vI
Description : |

Diata Source: ASCH Filels) v| AT o Coordinates v|

Dutput Directony : | Q
[T Use dataset name a3 output sub-directon

Source Format : XYZ to Coordinates

File[z] to Uze : |

Ok | LCancel |

Remove the control file from the Files to Use list if present.

Click the Dataset Add Source File to List icon and select the ASCII file
C:\Data\Geo|SC755\4236175_topo.inp.

Click OK.
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Lab Exercise: Processing ASCII Data

5. Highlight the first line in the display box. Scroll down to select a line with a linking code of +
or-.

EX?Z to Coordinates User: John Dataset: topo

File | C:hdatalgeohSCYERNIZ3E1 75 topo.ing Q

Delimiter vI
i EPRA

] ) . B7A1BZSBEFL+ EFLA
1032, 1170224 55745, 1693105 44642, 67697260 EPR  EPR

1033, 1170245.15504, 169310319694, 87539313 EFL  EPL =l
1030 117022140586 169305320815 87452747 EFF+
PNum x| | x x| = ¥| _LCodePCode ¥ |
ﬂl Ne:-tt>>|
M Load &5C1 Dislog On Dataset Open ™ Import After Process
Process

™ Open Editar fter Processing
W Process LocodePoode same as Raw Data

W Store Elements into GPE.

6. The Linking Code should still be set from the previous dataset.
£ Linking Code  [HE E3

Beqin Lire :
End Line :

PT Curve

Continuation :

Cloze Figure :
Beg/End Curve
Curve Fit :

PCC Curve :

TLETHT

7. Click Process in the dialog. This will process, import and visualize the survey data.
Fit the MicroStation view to see the resulting graphics.
9. Close the XYZ to Coordinates dialog.

0

Process ASCI| Data — DTM Dataset

1. Select the Dataset > New tool. Key in a name of dtm.
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Lab Exercise: Processing ASCII Data

gDataset New !EI
Mame : Idtm Create "I
Descriptior : |

Data Source : ASCI Filez] "l ¥i'Z to Coordinates "l

Dutput Directorny : | Q
[ Usze datazet name as output sub-directory

Source Format : XYZ to Coordinates

File[s] to Uze

+ 3 X OO

Ok | LCancel |

2. Remove the control file from the Files to Use list if present.

3. Click the Dataset Add Source File to List icon and select the ASCII file
C:\Data\Geo|SC755\4236175_dtm.inp.

4. Click OK.

Highlight the first line in the display box. Scroll down to select a line with a linking code of +
or-.

EX?Z to Coordinates User: john Dataset : dtm

File | C:\datahgeohSCPEEN2361 75 _dtm.inp Q Linking Code |
Drelinniter "I Comment Drelimiter "I

20000, 40586, 1 15, 874.52747 EPR+ EPRA
200071, 1170241.94157, 169305193720, 87418256 EPL+ EPLA

20002, 1170224.55745, 1693105.44642,  875.57260.EPR  EFR

20003, 117024515504, 16931 03.19694,  875.39813EPL  EPL =
20000 1170221 40586 1693053 20815 B74 52747 EFF+
PHum | ¥ | % | z | LCodePCode |

Resat I Mewut »» |

¥ Load ASCH Dialog On Dataset Open . ¥ Import After Process
[™ ‘Open Editor After Processing: &I ¥ Stare Elements into GPE

¥ Process LoodePeode same as Faw Data

6. The Linking Code should still be set from the previous dataset.
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Digital Terrain Model From Survey

#Linking Code  [H[E
Begin Line : |+

End Line :
FI

Continuation :

UIve ©

Cloze Figure :
Beg/End Curve :
Curve Fit :

PCC Curve :

T

7. Click Process in the dialog. This will process, import and visualize the survey data.
8. Fit the MicroStation view to see the resulting graphics.
9. Close the XYZ to Coordinates dialog.

DIGITAL TERRAIN MODEL FROM SURVEY

A Digital Terrain Model (DTM) represents the topography of a project in the form of a triangulated
network. The DTM can be drawn in a 2D or 3D file, and then rotated to see the existing surface of the
project area. Digital Terrain Models can be generated from various sources including MicroStation
elements, survey data, photogrammetry data, GEOPAK cross sections, and geometry data.

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

ACCESSING

Clicking the Build DTM > From Survey Data from the DTM option on the Main Survey Menu Bar
opens the Build GEOPAK DTM dialog. Various DTM tools can be accessed from the tool box for
analyzing the DTM. Before using the tools in the tool box, the data must first be triangulated to create
a TIN file.
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Digital Terrain Model From Survey

£ Build GEOPAK DTM = B3
TIM File Parameters
DTH TIN File | survey.tin Files I

Dizzokve Option ;. Side I Side Length: I1EIEI.DDD

~ DAT File Parameters

¥ Create DAT File ™ wiite Comments in data file
DT Data File | survey. dat Filez I
File Open _Create File |
File Maode ASCI I

— Stroking Paraneters
Arc Stroke Tolerance I 0.100 ¥ Stoke Curves

Linear Stroke Distance |5.DD ¥ Stroke Linear

Determine DTH Inchuzsion fram . Feature Table [StD] |

 Supplemental DAT File

Dat File | Files I
Set Search | Process |

FILE PARAMETERS

Two user-defined stroking values need to be defined before data can be triangulated 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.

Curve Stroke Tolerance  The maximum distance between the arc and the chord used to approximate the arc in the DTM.
Stroking only applies to breaks and contours.

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

Typically the DTM inclusion is determined from the SMD, however in some cases it may be desirable
to determine the inclusion from the point/chain DTM attribute field.

Consider a fence feature in the SMD as a “do not include.” Suppose that one particular fence in the
dataset was also a top of bank. Chain edit could be used to change the DTM attribute to “include as
break” and then the DTM built using the DTM attribute field to determine inclusion.
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Load DTM Features

The data file format is optional for processing Survey data. However, this option can be used to
generate an ASCII file with X, Y, Z data along with the feature code.

File Type Format of the new file. Either format produces 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 ASCI! 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.

Create DAT File Toggled ON if it is desired to create this file.

Write Comments in Data file  Also toggled ON if desired.

DTM Data File This is the name of the desired ASCII output.

The TIN File parameters allow for the input of a TIN file to be created and also a maximum triangle
length applied to the external triangles of the tin.

The file extension TIN represents a triangulated irregular network and stores the triangulated model in
binary format. If the extension is not specified, GEOPAK automatically adds TIN. The file can also
be selected via the Files button. If the full path is not given, GEOPAK utilizes the working directory.

This dialog also displays the previously discussed Set Search button for selecting Datasets to be
processed. Once all of the desired Datasets have been selected, click Process to create the TIN file.

LoAD DTM FEATURES

Load is the process by which we can visualize the DTM data, TIN model, and contours. Select the
Load DTM Features tool from the DTM pulldown on the Main Survey Menu Bar.

£ Load DTH Features ME E

File

Load File: TIN | [SURVEY.TIN 8]  Lea |

r— Display Preferences

Load:  Estent vI [ Display Only [" Graphic Group

Feature | Level | Color |"eight Stile | Display =

Triangles Default 0 0 o0 OFF %

TIN Hull Diefault 1 i 1] OFF ot
td ajor Lines Drefault 3 0 1] OFF ﬂ
b ajor Label Drefault 4 i] 0 OFF v
Finar Lines Drefault ] a 0 OFF ;l

tinor Interval: |5.DDD b ajor Interval: |2D.DDD
Smooth;  Mone 'IHegistration: ID.EIEIEI Minimum Area; ID.DDD

Range ™ | Minimum 2 | 0.000 b aRirunn 2 ID.DDD Read |

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

Toggle on Display Only enables the user to view the elements without writing them to the
MicroStation file. Conversely, toggle off writes the viewed elements as MicroStation elements. If
Display Only is on, updating your active screen clears the display of these elements. When Display
Only is off, the elements can be placed as a graphic group.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Analysis Tools

Feature Lewvel Color |*eightl Stle | Display =
g v
Tin Hull Lewel 1 1 0 0 OFF o
Contours - - - - M
Major Lines Lewvel1 3 0 0 aFF ﬂ
b ajor Label Lewvel 1 4 i] i] QOFF s
Mimor Lines Lewvel 1 ] a a QOFF ;l

The user can set what data to visualize, the symbology, and the contour interval (if Contours is turned
on).

Turns on all items.

ol
TII Turns off all items.
%

Turns on only the selected item. . Can also be done by enabling the toggle or double-
clicking on an item that is turned off.

ﬂ Turns off only the selected item. Can also be done by disabling the toggle or double-
clicking on an item that is turned on.

ANALYSIS TOOLS
The Analysis tools allow the user to utilize the digital terrain model in many different analyses such as
a profile, height, and drainage.

Height Displays 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.

£ Height / Slope [_ =] =]

TIM File: [ SURWEY.TIN EI
Mode: Elewvation "I ¥ Dizplay Only
r— Optiohs

¥ Shavs Contaur: _I
¥ Show Triangle: _I
¥ Show Flow Arow: |:|

~ Curzar Point Y alues
X : 2310943.058
Y : 1065745.413

Z:1414.031
Slope : 7.879%
Start |
Profile Displays the profile of the digital terrain model between two points.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Analysis Tools

£ Profile [_ 7]
File

nl F'ru:ufile] F'referencesl

Tupe | Feature | Level | Color |'wieight| Stwle | Extract |
TIM SURVEY.TIM Level 1 0 0 0 On _I
]
had
TIM File  [SURVEY.TIM 3' | r
Create Legend |

Drainage Displays and analyzes drainage patterns within a TIN model. Tools include

drawing flow arrows, determining upstream and downstream traces, and finding
high and low points.

£ Downstieam Trace M= B3
Q

Options

8 <l

[ Display Only

Mirimumn Low

Paint Depth: I 0.000

Apply

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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TIN Statistics

TIN STATISTICS

The TIN statistical data can give the user some information as to the size of tin with regards to number
of triangles, points, breaks and other features that may have been written to the file.

£ TIN Statistics [_ 5]
TIN: [SURVEY.TIN EI
Decimal Points: 2 ™ I
 TIN Statistics
Mumber of Data Points: 31355
Mumber OF Lines: 93967
Mumber Of Triangles: E2113
Mumber Of Breaks: ars
Mumber Of Contours: a
Mumber Of Voids: a
Mumber OF Islands: 0
Mumber Of Holes: a
Minimum Maximum Range
Morth 106434463 1107328.07 4358345
East 231037476 23183929.41 855465
Elev 124542 1453.70 20829

For more information on these items, see the GEOPAK on-line help.

LAB EXERCISE: DIGITAL TERRAIN MODELING

Create DTM

1. Open the MicroStation file C:\data\geo\SC755\s755pp.dgn.
2. Select the Project, User, and open the DTM dataset.

3. Select the Build DTM Tool from Survey Data tool (Survey menu: DTM > Build DTM >
From Survey Data).

This tool creates both the TIN file and the subsequent DAT file (if desired) to be utilized for
reviewing and analyzing the DTM surface.

4. Set the desired settings in the Build DTM dialog as shown below.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Digital Terrain Modeling

£ Build GEOPAK DTM = B3

TIM File Parameters
DTH TIN File | sc755.tin Files I
Digzokve Option ;. Side I Side Length: I1EIEI.DDD
— DAT File Parameters
[ Create DAT File [ wiite Eomments i data file
DTk Data File | Files I
Eile Dpem [Eeate Eile |
File Mode  ASEI I
— Stroking Paraneters
Arc Stroke Tolerance I (R} [T Stoke Curves
Lirear Stroke Distance I S jaja] [T Stroke Linear
Determing DT nelusion from : i Feature T able (WD) |
 Supplemental DAT File
I patFie | Files_|

Set Search |

Process |

5. Click Process.

Load DTM Features

1. Select the Load DTM Feature tool (Survey menu: DTM > Load DTM Features).

The tool allows for selection of desired features to display from the TIN file.
Set the Load File option to TIN.

Select the TIN file by clicking Files and selecting survey.tin.

4. Activate the Triangles Displays to On by double clicking on the Triangles line.

£ Load DTM Features M= B3

File

Load File:  TIN vI | SC7E5E.TIN

r Display Preferences

aQ Load |

Load: Estent vI ¥ Dizplay Only

¥ Graphic Group

Feature Lewvel Color |*eightl Stle | Display =
iangles Diefault 0 0 a

TIM Hull Drefault 1 ] ] QOFF ¥t

Contours - QOFF
Major Lines Drefault 3 i i QOFF v
b ajaor Label Drefault 4 0 0 OFF v
Minor Lines Drefault 5 ] ] QOFF LI

5. Enable the Display Only and Graphic Group toggles.

6. Click Load to draw the triangles into the file.

GEOPAK Road |
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Lab Exercise: Analysis Tools

LAB EXERCISE: ANALYSIS TOOLS

Several analysis tools are utilized in this lab exercise. These include the profile tool, height tool, TIN
Statistics, and drainage tools.
Height Tool

1. Select the Height Query tool (Survey menu: DTM > Height Query).

2. Set the dialog as shown below.

E’ Height ; Slope M= B3
TIN File: [SC755 tin Q
tode :  Elewation vI ¥ Display Only
~ Options
Teut:

Zampls

™ Show Contaur; _I
™ Show Triangle: _I
™ Show Flow &mows _I

r Curzor Point Walues

3. Click Start.

This shows the Flow Arrow, Contour and Elevation in different areas of the DTM.

Profile Tool

1. Select the View Profiles tool (Survey menu: DTM > View Profiles).

Use the Selection tab to identify your DTM and the symbology for your profile.

EPrnfile M E3

File
Selection I Prafile | Preferences |

Type | Feature | Level | Color |weight] Style | Estract |

TIM SCYEE.TIN Default 2 2 3 On a

X
TIN File [SC755 TN o =
Create Legend |
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Analysis Tools

Click Files and navigate to SC755.tin.

Double click on the symbology box to set the symbology for the profile.

Click Add (top icon on right side of list box) to add the features to the list box.
Click on the Profile tab.

o gk~ w N

Click Place Element, then cut your actual profile by placing two data points (i.e. a line) or a
series of data points (i.e. a line-string) across your DTM at any location.

7. Use the Preferences tab to set a grid for your profile if desired.

g Profile M= E3

File

Elervations

Scale ———————————— Stationing ——————
Horizontal: |1D.EIEIEI Finimnm: ISDS.DDD Finimnm: ID.DDD

Wertical: |1.EIEIEI I airmuim; |313.500 I airmuim; |?5.B48

Feset Vertical I Reszet Stations I
r Horizontal Grid ~ Wertical Grid

¥ Major Interval: [100.000 I Majar Interval: [5.000
¥ Minar Interval: [25.000 ¥ tdinar Interyal: [1.000

Major Symbalogy: | Maijor Symbolagy: |

Minor Symbalogy: | Minar Symbolagy: |

b ajor T et b ajor T et
gPruﬁle [_ [ ]
File
Selection | ] Preferences]

Select Element | Place Element |

Flace Profile | Curve Stroking: [0.000

— Extracted Profile View

8. Return to the Selection Tab and notice there are additional icons on the dialog.

If selected these will show graphically where each point along the profile was extracted,
and/or draw the line that you placed to cut the profile, permanently into the graphic file. You
can also create a COGO profile input file, and an optional ASCII file of the profile.

GEOPAK Road |
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Lab Exercise: Analysis Tools

TIN Statistics

1. Select the TIN Statistics tool (Survey menu: DTM > TIN Statistics).
2. Click Files and navigate to SC755.tin.

3. Click Process.

Z5 TIN statistics [_ O] =]

TIM: [SCPRETIN Q

Decimal Points; 2 = I

~ TIM Statisticz

Number of Data Pointz: 1466

Mumber OF Lines: 4241

Mumber OF Triangles: 27TE

Mumber OF Breaks: 177

Mumber OF Contours: 1}

Mumber OF Voids: 0

Mumber OF lzlandsz: 1}

Mumber OF Holes: 0

Minimum  Maximum Range

Morth 116977463 1171754.98 1980.36
East 169304777 169492321 1875.44
Elev 807 44 938.06 130.63

4. Close the TIN Statistics dialog.
5. Close GEOPAK Survey.
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Project Manager

CHAPTER OBJECTIVES

In this chapter, you will learn more about:

e setting up a project using Project Manager.

¢ how to utilize Project Manager as a workflow guide.

e how to access GEOPAK dialogs from the Project Manager.

INTRODUCTION

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

ACCESSING PROJECT MANAGER

To access Project Manager, select Applications >
GEOPAK Road > Project Manager or click the
Project Manager icon. The adjacent dialog
appears.

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

The remainder of the Project Manager dialog box
displays information after a project has been
selected from the Projects list box. At the bottom
of the dialog box are the OK and Cancel buttons.
To exit Project Manager, click the Cancel button.
To continue in the Project Manager process, click
the OK button.

PROJECT MANAGER MENU BAR
There are three options on the Menu Bar: Projects, Directory and Admin. Each of these choices has

tools contained in the pull down.

PROJECT TOOLS

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

GEOPAK Road |

1l
Projects  Directory  fAdmin
C:hdatahgeohroadl®
Filter: I".pli Type Froject I
Projects: | Directories: |
[
[#:]
1
0]
[E:]
Job Murnber:
Description:
Cancel |

Copyright © 2005 Bentley Systems, Incorporated
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Project Manager Menu Bar

The Windows motif also keeps track

of the last few processes that have been executed, which may be

recalled as needed by selecting the desired process.

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

gtreate MNew Project

=101 ]

Project Mame: |

working Directary: |

Job Number; I Select |

Project Description;

Select... |
Freferences |

Cancel |

The Project Name can be any numbe

r of alphanumeric characters. The Working Directory specifies

the location of the project data files and may be manually entered. In lieu of typing, the Select button

may be clicked and the appropriate d

Note
GEOPAK files in a single

irectory selected.

The Working Directory can be left blank if it is desired to have all of the MicroStation and

directory.

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

Next, Preferences should be clicked,

£ GEOPAK User Preferences

Unit System: _English b I
Coordinates:  ME vI

Direction: _Bearing vI
|

Station:  12+34

invoking the Project Preferences dialog.

=101 x|
DOutput Accuracy

Distance; 99,1234 vI
Station:  9+59[9).12 vI
Anagle Seconds: 979'9.12 "I

Working Directony: |

Feature Preferences. ..

Ql

COGO Preferences. .

[ Shaw this dislog at GEOPAK startup

Cancel |

The user may set the particular parameters for each project as well as the directories for the COGO job
number, COGO input files and COGO output files. By setting these parameters for each project, the
user can open a design file in one directory and then open another design file in a different directory
and still access the correct .GPK file and also save COGO input and output files to the proper
directory. The user simply chooses the project and all parameters are automatically set. After all the

information is entered, OK is clicked

Note

GEOPAK Road |
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Project Manager Menu Bar

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.

£ Project Info Edit

=101 ]

Project Mame:  roadl.pij

working Directary: |

Job Mumber: I'ID'I Select |

Project Dezcription:

GEOPAK Road 1 Course Project

Select... |
Freferences |

Cancel |

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

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

project in the Projects list box and selects Delete.

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

DIRECTORY TOOLS

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

Directory.

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

that directory.

ADMINISTRATION TOOLS

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

GEOPAK Road |
5/15/2008
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Project Users Dialog

PROJECT USERS DIALOG

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

Project Users: road1.prj

Users

Project Users: User Info
Full Mame:
OF Code:
Description:

LCancel |

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

Four tools are supported on the Project Users pulldown: New, Edit, Delete and Exit.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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RoAD PROJECT DIALOG

After a minimum of one user has been defined, click OK in the lower left corner of the Project Users
Dialog or double click on a Project User, which opens the Project Manager dialog.

£ Road Project: road1.prj i ] 4|
File Remember Options
il Dlliseay. User john  Job#: 101 _|
¥ ‘whorking Aligrmert Influsnce Rurs - | ER— |
t

Working Alignment  Untitled e or Vewer

Existing | |

Graund e Diraw Pattern | — Ewigting Ground Ewigting Ground Wertical

Crozz Sections Profile Alignment

Coordinate |

Geametry [ |

Calculate Supereleyation Propozed ah
Superelevation | Shapes | CrogzSections | Models

Horizontal

Alignment |

Plan Wigw J - Earthwark Clo;shs etctlcun

Design | | ety
Flan Yiew Tabular
Guantities Summaries | [
Plan & Prafile Liritz af Reparts & XS
Sheets Cohstruction Quantities

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 will condense the dialog as depicted in the graphic

below.

anad Project: road1.prj

File Remember Options

=101 ]

wéorking Directong:

V¥ working Alignment Influsnce Runs
Working Alignment  Untitled

User: john Job #: 101 il

Define Paort Wiewer |

ROAD PROJECT DIALOG MENU BAR

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

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

When the Remember option is selected, the user can instruct the software to remember the Project or
User in subsequent sessions. For example, if both toggles are activated, and the Project Manager is
completely closed (all dialogs), the invocation of the Project Manager immediately invokes the Road
Project dialog (flow chart) and utilizes the project name, user name, etc., which were active when the
Remember toggles were selected.

GEOPAK Road |
5/15/2008
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Road Project Dialog

If only the User toggle is activated, the user is returned to the Project 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.

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

WORKING ALIGNMENT

The concept of a working alignment enables the designer to organize a project and to access project
information without continually typing the required information. On a simple project, only one
working alignment may be needed. However, on a more complicated project, an unlimited number of
working alignments may be defined. With each working alignment, the designer can define associated
data, i.e., name of cross section and plan view files, element symbology, etc. The designer can easily
change from one working alignment to another by highlighting the desired alignment listed in the
Select dialog. Once the working alignment is selected, all previously stored data is utilized in
subsequent processing. Three tools relating to working alignments are located at the top of the Road
Project dialog:

e Select
e Define
e  Working Alignment Influence Runs (toggle on left side of dialog)
£ Road Project: road1.prj o ] |

File  Remember Opions

somiing Lleelin g User john  Job#: 101 _|

¥ wiorking Aligrmert Influgnce Runs : :
Defire Part Vigwer |

Working Alignment  Untitled

SELECT OPTION

Select Working Alignment

Runi

MName Time

Unfitled

Description
Untitled

Cancel |

When the Select button is clicked, the Select Working Alignment dialog appears as depicted to the
right. 1f no working alignments have been defined, UNTITLED 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 click OK at the bottom of
the dialog. Double clicking on the Name also selects a previous working alignment for subsequent

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Road Project Dialog

processing. Clicking Cancel closes the Select Run dialog without any File selection. Several Run
options are supported as detailed in the table below.

New Create a new working alignment

Copy Copy a run from an existing Project, a User in the same project or Run created by
the current user.

Modify Change the name of the existing working alignment.

Delete Delete an existing working alignment.

DEFINE OPTION

Once a Run has been selected, clicking Define opens the Working Alignment Definition dialog.

EWDrking Alignment Definition: Untitled a 10| x|
an Wiew Deszign File: I EI
Pattem - I— Select |
Shapes Chain:
Profile iew Beqin Station:
Location
Crozs Section View End Station:

Ewigting Ground
Propozed Finizh Grade
DTH

Cancel |

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 above after Plan View was selected.

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

For example, as soon as a chain has been stored in COGO, the user can enter that information in the
Plan View fields on the right side of the dialog. For a more complete explanation of each option
shown, please see the On-Line Help.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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PROJECT MANAGER PROCESS

£ Road Project: road1.prj o ] |
File Remember Options
il Dlliseay. User john  Job# 1001 _|
¥ wiorking Aligrmert Influgnce Runs - | Ew— |
. . . efine art Yiewer

Working Alignment  Untitled

Existing | |

Graund Diaw Pattens | — Enisting Ground Ewigting Ground Wertical

Crozs Sectionz Profile Aligriment

Coordinate |

Geametry | |

Calculate Supereleyation Propozed a0
Superelevation | Shapes | Crogz Sections | Modelz

Horizontal

Alignment |

Plan Wigw J - Earthwark Ern;iSetchon

Desgign el
Flan Yiew Tabular
Gluantities Summaries | |
Plan & Prafile Liritz af Reparts & #S
Sheets Cohstruction [Quantities

The primary Project Manager dialog is depicted above. The advantage of utilizing the Project
Manager rather than selecting functions directly from the Road menu is that pertinent information
stored within the Project Manager is automatically displayed within the invoked dialog. Therefore, job
numbers, chain names, stationing, file names and data associated with the project do not have to be

typed in each time a dialog is utilized. However, if the user chooses to change the fields, they have
that option.

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

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Project Manager

LAB EXERCISE: PROJECT MANAGER

Create a GEOPAK Project
1. Open the MicroStation file C:\data\geo\SC219\SC219pp.dgn.
2. Select the Road Tools tool frame (Applications > GEOPAK Road > GEOPAK Road Tools).
3. Select the Project Manager tool (Applications > GEOPAK Road > Project Manager).
4. Ensure that the project directory is set to:  C:\data\geo\SC219\.

£ Project Manager M= 3
Projects  Directory  Admin
C:hdatalgeohSC2194

Filker: I".pri Tupe  Project I
5. Select Projects > New and create a hew project.
£ Create New Project M= B3

Project Name: [5C219

wharking Directang: | Select...l
Job Mumber: IBSEI Select
—I Freferences |

Project Dezcription:

0K | Cancel |

Project name: SC219

Job Number: 839

6. Click Preferences. Ensure the dialog is populated as below.

EGEDPAK User Preferences M= E3
Unit Spstem: _English vI Dutput .-’:‘«ccuracy
i Distance:  99.123 = I
Coordinates:  ME vI
Station:  9+39[39].12 vI
Direction: Bearing vI
Angle Seconds: 979'9.12 vI

Station; | 12+34 -|

whorking Directory: | Q,
Feature Preferences.

LCOGO Preferences. ..

OF. Cancel |

[ Shaw this dislog at GEOPAK startup

7. Click OK.
After exiting the Preferences dialog, you will return to the Create New Project dialog.
8. Click OK.
Click OK.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Project Manager

An Alert message is displayed stating that Job 839 was not found in the Working Directory
you have defined.

O ZiidatalgentSiC2194job339, gpk nok found,

Create Job 539 in direckory Cdatalgeol 32190y

10. Click Yes to automatically create this job file.

The main Project Manager dialog is now displayed and the project has been created and ready
to be accessed.

Create a User

1. Highlight SC219.prj.

To access the project, select the project by single clicking on name of the project in the dialog.
The project is highlighted as shown in the dialog with all pertinent information displayed.

EPrniect Manager !EI E
Projects  Directary  Admin
C:hdatahgechSC219%
Filter: I".pri Tupe  Project I

Frojects: Diirectories: -
[
(]
[C]
]
[F1
[M:] =

Job Mumber, 839 Unit System; Englizh

Description:

OF. Cancel |

2. Click OK.

3. Select Users > New.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Project Manager

Marne: I john

Full Narme: | john dos

0P Code: ISE

Description:

Dresigrer

0K Cancel |

4. Enter the New User information.

Name john

Full Name John Doe
OP Code 36
Description Designer

5. Click OK. When prompted to define a password for this user, click No.
Aert |

Q Do wou wish bo define a passwaord For this user?

Yes Mo

6. Double click the user.

You will now see the Main Workflow dialog.
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Lab Exercise: Project Manager

#5 Road Project: 5C219.prj [_ o]
File  Remember  Options
i ey, User john  Job#: 833 _|
¥ whorking Aligrmert Influsnce Rurs : _
. ) - Select | Define | Port Wiewer |

Wworking Alignment | Untitled

Existing | |

Giraund e | Ewigting Ground Ewigting Ground Wertical
Dirawe Patters . ) J

Crozz Sections Profile Alignment
Coordinate |
Geametry [ |
Calculate Supereleyation Propozed ah
Superelevation | Shapes | CrogzSections | Models

Huorizontal

Alignment |

Plan Wigw J - Earthwark Clo;shs etctlcun

Degign | eets

Flan Yiew Tabular
Guantities Summaries | [

Plan & Profile Lirnits of Reports & =5

Sheets Cohstruction Quantities

7. Use the Remember option to have Project Manager remember our Project and User.

8. Select Options > Auto Sink to sink the Road flowchart each time a button is selected.

Define Working Alignment

Before leaving this exercise, let’s go ahead and begin to set the stage for further design via the Project
Manager by defining the Working Alignment. To do this, we’ll need to use the Select and Define
buttons on the Project Manager Workflow dialog. The Project Manager dialog workflow dialog
should still be active.

1. Click Select.

Select Run > New.

Enter a Run Name of SC219.

Enter a Description of SC219 Realignment.
Click OK.

Fiun Marme: ISE219

Description [SC213 realignment

o > 0D

Cancel |

6. Highlight the run then click OK.
7. Click Define to access the Working Alignment Definition dialog.
8. Highlight Plan View.
9. Click File then select sc219pp.dgn.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Project Manager

anrking Alignment Definition: SC219

Dezign File: |30\SC21 Fyc219pp.don S

Fattem i | a
Shapes _ .

Profile Yigw Begin Statior: |
Lacation End Station: |

Crozs Section View
E sizting Ground
Fropozed Finish Grade
DTH

ﬂl Cancel |

10. Highlight DTM then complete the DTM definitions as shown below.

g\h'urking Alignment Definition: SC219

Existing Ground TIN: [245C213hec219.tin File: |

Plan Wiew
Pattemn Portview TIN: [o4SC2154sc219.tin File |
Shapes
Prafile Wiew Portviews Haorizontal Scale: I 2
Location . .
Cross Sechion Yisw Portview Wertical 5cale: I 1
Ewigting Ground
Propozed Finizsh Grade

DTH

Cancel |

11. Click OK.
12. Exit MicroStation.
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Coordinate Geometry

CHAPTER OBJECTIVES
In this chapter, you will learn more about:

e setting up and accessing the coordinate geometry database file.
e becoming proficient in using GEOPAK Coordinate Geometry.

INTRODUCTION

The Coordinate Geometry database file (*.GPK file) is comprised of stored geometric elements such as
points, lines, curves, spirals, chains, parcels and profiles. When COGO calculations are completed, the
results are stored in the binary database file, which is then utilized throughout the design process with
many other applications.

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

Coordinate Geomekry E_
Project Mame: I—
Job Mumnber: I—gl
Operator Code: I—
Subject: I—

Cancel |

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

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

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

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

This field is optional.

After the dialog is populated and OK is clicked, the main coordinate geometry dialog is invoked.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Coordinate Geometry Dialog

COORDINATE GEOMETRY DIALOG

£ Coordinate Geometry Job: 101 Operator: jd i ] 4
File Edit Element  View Tools  User

D|sab|e\-"|sual|zatlon "ElDFF[Feature] J ETUWSE 991234 '|99912 vI <& _I_I >>|

COGO Keyir: | =

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

e Tool Bar consisting of drop down options and icons. The display of specific icons is
customizable.

e COGO Key-in field enables manual entry of COGO commands. The drop down button allows for
a history of commands to be reviewed.

e  Output Display Window shows the results generated by the commands.

FiLE COMMANDS

gtourdinate Geomektry Job: 101 Operator: jd _|EI|£|
_IET Edit Element Miew Tools User
Fle Ukity | | 2l 2l 2 =] o 2
3|_I4I_I4|_I®mr_‘ilﬁl_lg_lﬁ_lil_lr
xn ¥ |[OFF Feature] | =| Browse | ga1234 = 379912 v| <<
éxport 3 j
Exit
File This option opens another dialog that contains group of file utilities that will be
Utility explained later.
File Loads an ASCII file of GEOPAK commands into the display window. Note no

Restore processing occurs. The file must be named j99900c.inp, where 999 is the current job
number and oc is the operator code.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Coordinate Geometry Dialog

Import Imports horizontal and vertical alignments and points from ASCII Points, SDMS
Alignments and Points, LandXML 1.0 Geometry, RDS, and VDOT PLT formats
into the GEOPAK .gpk file.

Export Exports ASCII points, SDMS Points, SDMS Alignments, LandXML 1.0 Geometry,
and Alignments and Profiles into formats for use in various data collectors.

Exit Closes the COGO dialog box and ends the coordinate geometry session. A prompt to
save the session appears. Yes saves the audit trail, No exits without saving, Cancel
returns to the COGO session. Whether you pick Yes or No everything you did is still
saved in the .gpk file.

FILE UTILITY

The File Utility option invokes the following dialog.

Brileutiity =10l x|

File Mame | Subject |

P Load ™ Allow Commands to be Added.
[
LCatalog m
= Delete
Output
FErrint Input File

Print Output File
Sawve

Load

When selected, a menu appears listing all saved input files. Highlight a file then
click OK. The input lines from the highlighted file are now displayed in the display
window for viewing, editing, or processing.

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

Catalog

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

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

Output

Writes an ASCII file of the current display for reviewing and / or printing.
(Fname999.00c, where 999 is the current job number and oc is the operator code).

Print Input
File

Sends your input file to the printer.

Print Output
File

Sends your output file to the printer.

Save

Saves the current audit trail to a file. (Fname999.ioc, where 999 is the current job

GEOPAK Road |
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Coordinate Geometry Dialog

number and oc is the operator code.).

Allow
Commands
to be Added

When this is toggled on, COGO commands are added to a previously loaded file.

EDIT COMMANDS

£ Coordinate Geometry Job: 101 Operator: jd -0l x|
File | Edit Element Wiew Tools User

Clear [ 2l 2 =] = :
- I P <l <Y e i [ e )~ L
Disa [nsert v I[OFF Featwrel »| Browss | 831234 w|aga1z  ~| «| <] > | »|
COGEC  Modify ~|
[ peadal

Type Al

Line Range

Editar

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

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

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

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

Read All  Processes all lines in the audit trail.

Type All  Displays the contents of the audit trail.

Line Opens the Line Range dialog where a range of lines can be entered that can either be

Range read or displayed.

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

ELEMENT COMMANDS

The mainstay

of GEOPAK Coordinate Geometry are the various element commands. Tools are

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

ELEMENT > POINT

gtourdinate Geometry Job: 101 Operator: jd _|EI|5|
File Edit | Element Yiew Tools User
it 3 il
Y 0 ) 2| O v ] 2] ] e
| Line » ol 145
| Disable Vis  =yrye b C_ il 931234 w| 99912 v| << | | E |
et =] Copy
COGO Keydr  Spiral ' Eleration j
Chain »  Equate
Parcel ¥ Station
Profile 3 e

Transforrmation
Zompare Poinks ko TIM
Set Elevation From TIN

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

Utility

Opens the Point Utility dialog where the following options are available.
Delete - Deletes a point number (or range of numbers) from the database file.

Print - Displays the selected point numbers X, y, z coordinates, station value and
other stored information in the display output window.

Display - Visualizes the selected point numbers currently stored in the GPK file
(Temporary Visualization or Permanent Visualization must be turned on).

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 file

Elevation

Assigns an elevation to a previously stored point

Equate

Stores a new point with the same values as a previously stored point

Station

Adds a station to a previously stored point.

Store

Stores a point by key-in coordinates or by selecting a location graphically. A station,
elevation, point code, cell, feature, or description can be optionally stored with the
point.

GEOPAK Road |
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Coordinate Geometry Dialog

gﬁture Point =10 ]
Paint MName: I

[T Auta Incremert

Coordinates
Morthing: I
DP
E asting: I _I

r Station; I
T Elevation: |
T Flode |

[~ Baoint Cell: | Scale: |
[T Feature: I
[~ Deseription: |

Transfor- Performs coordinate transformations based on user-defined control pairings
mation
Compare Utilizing a set of COGO points (with elevations) compares the COGO elevation to the
Points to TIN elevation and completes statistical analysis for "goodness of fit."
TIN
Set Utilizing this command, GEOPAK adds or updates an elevation to a previously
Elevation defined point, based on a TIN model.
from TIN
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Coordinate Geometry Dialog

ELEMENT > CURVE

Etnnrdinate Geometry Job: 101 Operator: jd - |EI|5|

File Edit | Element “iew Tools User

o J_«I_Ij;lﬁlﬂf_fdﬁl_lgl_lﬁﬁlzlil"

»
 Disable iz I Ukility ' Browse 991234 | 9912 "lil < LI >
COGO Keyir  Spiral — ®0 o =
Chain ~ » Data
Parcel ¥ Segment
Prafile y Zhation
By Tangents
By End Fainks

Concenkric

Utility Opens the Curve Utility dialog where the following options are available.
Reverse - Reverses a previously stored curves direction.
Delete - Deletes a curve (or range of curves) from the database file.

Print - Displays the selected curves X, y, z coordinates, station value and other stored
information in the display output window.

Visualize - Visualizes the selected curves currently stored in the GPK file
(Temporary Visualization or Permanent Visualization must be turned on).

Copy Copies a specified curve to another curve name.

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

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

Station By identifying a curve and a control point on the curve (PC, PI, or PT), a station value
may be assigned.

Store Provides various options for defining and storing curves such as Store Curve By
Tangents as shown below.

ol

Curve name: I [ Station PC 'I I

— Back Tangent

T Radius | il
I

— Element ————— - Ahead Tangent

0 Pac [
Pl: |
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Coordinate Geometry Dialog

ELEMENT > SPIRAL

Z Coordinate Geometry Job: 101 Operator: jd - 0] x|
File Edit | Element Wiew Tools User

EreT— I | | | ..... | g | :0| :l | |B| |@ | #"l ||— Eiedefine
une d+zz4

[ DisableVis  gurve OFF [Featue) =] E'Uwsel 31234 v| 99912 vI h _I_Iil

coct o BECEI =

Chain. P Copy

- v

-

Parcel F  Store

Prafile 3 |

Utility Opens the Spiral Utility dialog where the following options are available.
Delete - Deletes a spiral (or range of spirals) from the database file.

Print - Displays the selected spirals X, y, z coordinates, station value and other stored
information in the display output window.

Visualize - Visualizes the selected spirals currently stored in the GPK file
(Temporary Visualization or Permanent Visualization must be turned on).

Copy Copies a specified spiral to another spiral name.

Store Provides various options for defining and storing spirals.

-5
SpiraIName:I Tupe: SCS '| [\ [Station TS Vll

~ Back Tangent ~ Element ~ Ahead Tangent
= Entry Length vI I =
% Fadius vI I A
Evitlength | |
P S
DE: I
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Coordinate Geometry Dialog

ELEMENT > CHAIN

gtunrdlnate Geometry Job: 101 Operator: jd O] x|
_ File  Edit |Element Wisw Tools  User
Point L3N 7Y [T (IR (s 3
. IAI_I_rJ_I&Imr_-Jd&I_IEI_I@;&IEI_I" Biscive
| Disable’is curve o |OFF Featue] | 7 Browse q91234 | 979942 v| << < _| >>|
COGO Kepit  Spiral — » =l
it
e ’ Lawaout Offset
Profile ¥ Station
Station Equation
Erom Elements
Offset Chain
Transition Chain
Utility Opens the Chain Utility dialog where the following options are available.

Area - Calculates the area of a closed chain.

Delete - Deletes a chain (or range of chains) from the database file.

Print - Displays the name of each element in the selected chains.

Describe - Displays the alignment data of each element in the selected chains.

Visualize - Visualizes the selected spirals currently stored in the GPK file
(Temporary Visualization or Permanent Visualization must be turned on).

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

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

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

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

£ store Chain From Elements ) -10] =]

Chain Mame: | —  Element Selection
Begin at 0.00 v| I— Element Type:  Point v|

Elernent List: Fairt Mame:

<add| |

Stare Chain I
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Coordinate Geometry Dialog

ELEMENT > PARCEL

£ Coordinate Geometry Job: 101 Dperator: jd - 0] x|
Eile Edit | Element Wiew Tools User

Paink

Sl
{ Disable Vis  cypye

: ]LlJLl_I&lﬂﬁlQJBlJ@JﬂJF Bedefine
» [OFF Featue]  ~| Bmwsel 991234 *| 9912 v|i| _|L|

COGO Kepir  Spiral =
Chain. 3
ity
Profile b Store
Subdivide
Editar

Utility

Opens the Parcel Utility dialog where the following options are available.
Delete - Deletes a parcel (or range of parcels) from the database file.

Print - Displays the elements of composition, the area of tract stored, taken and
remaining.

Describe - Displays the elements of composition, the area of tract stored, taken and
remaining and a point, bearing, distance description of the specified tract.

Visualize - Visualizes the selected parcels currently stored in the GPK file (Temporary
Visualization or Permanent Visualization must be turned on).

Store

Stores a parcel by adding points, curves and spirals.

Subdivide

Divides a parcel into individual lots.

Editor

Edits a parcel.

PARCEL COMMANDS (MANUAL ENTRY)

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

Store
Taken

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

Store

Easement

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

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

Make Legal Creates a metes and bounds description and writes it to a user named text file. See

also Legal Description Editor for the ability to create detailed and customizable legal
descriptions.
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Coordinate Geometry Dialog

ELEMENT > PROFILE

£ Coordinate Geometry Job: 101 Dperator: jd - 0] x|
Eile Edit | Element Wiew Tools User

e &l & A ] A& G 2 | Dz ] ] | e

[ 3
| Disableis curve b JOFF Featue] | x| Emwsel 991234 *| 9912 -| <<| _| >>|
[ 3

COGO Kepir  Spiral =
Chain. 3
Parcel 3
Profile LiEiliky
Eleration
Cffset

Reskation

The Profile commands (as displayed in the exploded view above) are detailed in the table below. Note
additional commands are supported as keyin only commands.

Utility Opens the Profile Utility dialog where the following options are available.
Delete - Deletes a profile (or range of profiles) from the database file.
Print - Displays the data of the selected profile from the database file.

Elevation Provides three options for reporting elevations along a selected profile, Station, Even
Station, Incremental Stations.
Offset Stores a new profile within a specified Station Range at a defined vertical offset from
the original profile.
Restation Creates a new profile with different stationing from a previously stored profile.
VIEwW COMMANDS

# Coordinate Geometry Job: 101 Operator: jd o ] 4

File Edit Element | Wiew Tools User
' |l ] ] =] ] cad 3 ] ] %] | e
Redefine =
- 931234 w| 379912 hd <<| | >>|
- , rowsel | |

—
=
=
=
]
-

B ‘isualization
COGD Keyin: | Format N =~
[v cosokeyin
Command Sukput 3
Error Alert 3
Icons Enables the user to customize which icons appear in the tool bar.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Coordinate Geometry Dialog

Redefine Displays the Redefine box on the tool bar.

Visualization Displays the visualization items on the tool bar.

Format Displays the format items (i.e. number of decimals, station format, etc.) on
the tool bar.

COGO Key-in Displays the COGO Key-in box for entering commands in the dialog.

Command Output Displays the Command Output Window in the dialog box, and controls
options for the Command Output Window. The Command output window
can also be saved to a text file in lieu of using the File > Output command.

Error Alert Enables the user to activate a beep and/or restore a minimized COGO dialog
when an error occurs.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Coordinate Geometry Dialog

TooLs COMMANDS

Etnordinate Geometry Job: 101 Operator: jd _|EI|5|
File Edit Element “iew | Tools  User
. - 2l Mavigator Ll 24 e = B
RIE A &+ 2 | | &l | 7 | 2] | e
! Disable Visuslizati b 9°99.12 v| 34 | LSl B |
izable Visualization ] Locate . J _l _I
COGO Key-in: | Intersect |
Best Fit
Translation and Ratation
Map Check
Roadway Intersections
Cul-de-sacs
Redraw Wisualized Elements
Clear Wisualized Elements (Temparary)
Clear Wisualized Elements (All)
Navigator Invokes the COGO Navigator.
Inverse Calculates the distance and direction between points.
Locate Stores a point or series of points not by specifying coordinates, but based on a

previously stored point using several methods. To locate a point by distance
and bearing, use the Tools > Locate > Traverse as depicted in the dialog

below.
JRIETE
Locate Paint : I— I Elevation On
[T Side Shot Mods
r— Station Paint
Mame ; I ﬂl

Elewation: ID.DDDDDD Statian Height : ID.DDDDDD
~ Direction

' Direction E |

I Offset Distance ; [T 000000

~ Digtance

Slope Distance | [0.000000 i

Zenith Angle : I 9000 00,00 Eod/Herght I L] ] ] ]
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Coordinate Geometry Dialog

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

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

Translation and Moves, rotates, and scales a data set.

Rotation

Map Check Edits a parcel.

Roadway Calculates data for the intersection of two COGO elements, usually chains.
Intersections

Cul-de-sacs Calculates data for a cul-de-sac.

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

Elements

Clear Visualized Removes all temporary visualized elements from the view.

Elements

(Temporary)

Clear Visualized
Elements (All)

Clears all temporary and permanent visualized elements from the
MicroStation file.
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USER PREFERENCES

Z Coordinate Geometry Job: 101 Dperator id - 10| x|

File Edit Element ‘Wiew Tools Llser

R A w .« SR

Redefinition of El £
i Dizable Vlsuallzatmn * HOFF [Feature) J BersB R T 2 EES

I L=
|2
e
HIES
LA

I

=]

Wisualization 3
COGO Kewin: | Coordinate Display 3 -

Angle Display 3

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

Dialog Allows access to COGO Preferences dialog box.

Redefinition of Toggles the Redefine option on/off. If Redefine is on, COGO data can be
Elements redefined/overwritten.

Visualization Enables the elements to be displayed in the MicroStation file permanently,

temporarily, or not at all.

Coordinate Display Toggles between displaying NE or XY coordinates.

Angle Display Toggles between displaying Bearing or Azimuth.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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COGO Navigator

COGO NAVIGATOR

The COGO Navigator is a tool utilized to easily view and edit COGO data. Store, delete, edit, print
elements, plus visualization and selection set commands are easily accessible via the Navigator. The
Navigator can be accessed by the pull down menu COGO > Tools > Navigator or by the Navigator
icon. The following dialog opens.

& navigator(10n) — RISIE

Seleck  Tools

Mame | Feature |

From the Navigator, points, curves, spirals, chains, survey chains, parcels, and profiles (all COGO
elements contained in the coordinate geometry database file; *.gpk) can be added, deleted, modified,
identified, visualized, printed, or selected.

NAVIGATOR > SELECT TOOLS

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

below.
£ Navigator(101)" i ] 4|
| Select Tools
Select all ﬂ
Inwvert Selection g
Clear Seleckion
Selection Set I
Fit Views (Selection Set)
Show Selected Elements Only
Show all Elements
Select All Selects all data items of a certain type. (i.e. all points)
Invert Selects all items not previously selected, and unselects all items previously
Selection selected.
Clear Unselects all items.
Selection

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

Fit View Fits the selected items to the active MicroStation window.
(Selection Set)

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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COGO Navigator

Show Selected Only the i
Elements
Only

tems in the selection set are displayed in the MicroStation window.

Show All All items
Elements

in database file are displayed in the MicroStation window.

NAVIGATOR > TOOLS

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

& vavigator(101) —S[eTd

\ Add Elemant
Delete Element

Element  Edit Element

Select

b4

Tools

Marme

Identify Element

PrintjDescribe Element
Edit Element Feature

Wisualize Elerment

Unvisualize Element

Wisualize Al k
Redraw Yisualized Elemants

Clear Wisualized Elements {Temporary)
Clear Wisualized Elemants (Al

Settings. ..

Add Element

N

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

Delete Element

x

Deletes the highlighted of element.

Edit Element

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

Identify Element

id|

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

Print/Describe Element

Displays the selected element’s data.

Edit Element Feature

Changes the feature code of the element.

Visualize Element

Ll

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

Unvisualize Element

Removes display of selected elements.

Visualize All

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

Redraw Visualized

Re-syncs the coordinate geometry data with the data displayed in the
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COGO Navigator

Elements MicroStation file.
Clear Visualized Clears only temporary visualized elements from the view.
Elements (Temporary)
Clear Visualized Clears all visualized elements from the MicroStation file.
Elements (All)
Settings Enables the user to define certain actions and behaviors of the Navigator.
— Selection Set
[ Alett Prior to Clearing Selection Set
 Single Click Action
" Highlight Yisualized Elemert
[ ‘windaw Center Yisualized Element
~ Double Click, Action
Action:  Edit Element Vl
— Second Click Action on Feature
¥ Edit Element Feature
— Yiew Options
Paint: &l Paints x|
Cancel |
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Lab Exercise: Coordinate Geometry

LAB EXERCISE: COORDINATE GEOMETRY

Accessing COGO
1. Open the MicroStation file c:\data\geo\sc219\sc219pp.dgn.

2. Access Project Manager.

It should automatically access the Road workflow dialog since we “remembered” the options
in Lab 2.

3. Select the Coordinate Geometry tool from the Road Project dialog. The dialog below
should appear.

This dialog is completely re-sizable, so you can position it where you’re most comfortable.

£ Coordinate Geometry Job: 839 Dperator: 36 T =]

File Edit Element View Tools

REFBRTAS KO R 7D m # %% 0
" Redsfine  Disable Visualization |[OFF [Feature] j ﬂrnwsel 9912z w| awaa2 'ILILILILI

OG0 Kewind || j

Import Survey Data to GPK File

1. Set the visualization choice to Disable Visualization.

2. Select File > Input File Restore from the Coordinate geometry window.
3. Select Edit > Read All to process the file.
4. Open the COGO Navigator to verify the points and survey chains are now stored in the GPK
file. (Tools>Navigator)
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Coordinate Geometry

gNavigatnr(BSQ) [_ | ]

Select  Tools

NXFid A BR?
Element :  Paint vI

Mame | Feature | Description | Select| Morthing | Easting | Elevation |ﬂ
1 CP CPGPS PTH 2194 29076820 21202685 RRR 275

2 CP CF GPS PTH# 2138 90372306 20274395 h49.539

3 CP CPGPS PTH 2149C 93003.571 30613.049 430156

4 CP CF GPS PTH# 213D 967E5.971 38023433 434.948

3 CP CPGPS PTH 219E 97159.297 40729.887 388,248

B CP CF 31595.070 20617710 0.000

T CP CF 91315110 23300400 0.000

a CP CF 91362 520 25301.440 0.000

9 CP CF 91336.440 26649320 A14.823

10 CP CF 31560410 27453620 516.078

11 CP CF 91393.080 23455 660 485,158

12 CP CF 31634.510 29282270 456,743 ll

5. Select Edit > Clear to clear the COGO commands from the input file buffer.

6. Select View > Command Output > Clear to empty the output window.

Hint Instead of steps 5 and 6 above, you could close and re-open the COGO dialog for the same
end result just as quickly.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Coordinate Geometry

Store an Alignment

1

In the next few steps, we’ll use Coordinate Geometry tools to store the alignment displayed below.

POT - 3I07
91840.7r92
E 26493097

PI - 3105
N 93190664
E 30628604
D 30

P! - 3106

N 91102848
E 29175132
D 2 47 25"

PI - 3102

N 96/54.069
E 36/02.542
D 3 4I' 48.35"

Pl - 3103

N 95066.295
E 34564674
D O30

PI - 3104

N 94439.075
E 33734233
Dz0U

POT - 3100
N 96723.358
E 38015.211
STA 87-25.49

PI - 3101
N 96478.393
E 37232226
D 0I5

Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Coordinate Geometry

1. Select Temporary Visualization on the main COGO dialog.
2. Select the Store Point tool (COGO: Element > Point > Store).

ESture Point M= B3
Faint MHame: I 00

M Auta Increment
Coordinates

Marthing: |95?23.358EIEIEI DP
Easting: | 38015.211000

r Sitatian: I
I Elevatiom [
[ Frods |

" Poirt Cell: | Scale: |
[T Feature: I
[ Bescription: |

To store point 3100, enter the point number and coordinates as indicated in the dialog above.
4. Activate the Auto Increment toggle.

This will automatically increment the point number by 1 for subsequent Store Point
commands.

5. Click Store Point.
This stores the point into the COGO database.

6. Store Point 3101 using the coordinates shown below.

ESture Point M= B3
Faint MHame: I Ao

M Auta Increment
Coordinates

Marthing: |954?8.393EIDD DP
Easting: | 37232226000

r Sitatian: I
I Elevatiom [
[ Frods |

" Poirt Cell: | Scale: |
[T Feature: I
[ Bescription: |

7. Store Point 3102 using the coordinates shown below.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Coordinate Geometry

EStnre Point = B3
Fairt Mame: I oz

W &uta Increment
Coordinates

Marthing: ISE'I 54.063000 oF |
Easting: |381 02.542000

[T Stations
"1 Elewatiar;
r PLade;
[T Fairt Cell
[ Feature;
[ Description;

8. Store Point 3103 using the coordinates shown below.

ESture Point M= B3
Faint MHame: I 303

¥ Auto Increment
Coordinates

Marthing: ISEDEE.2EIEDDD oF |
Easting: |34584.E?4DDD

[T Stations
"1 Elewatiar;
r PLade;
[T Fairt Cell
[ Feature;
[ Description;

9. Store Point 3104 using the coordinates shown below.

EStnre Point = B3
Fairt Mame: I 04

W &uta Increment
Coordinates

Marthing: |94439.D?5EIEIEI DP |
Easting: |33?34.233EIEIEI

[T Station;
[T Elevatior;
[T PCodes
[ Faint Cel:
[T Feature;
[ Dezcription:

10. Store Point 3105 using the coordinates shown below.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise:

Coordinate Geometry

EStnre Point = B3
Fairt Mame: I 05

W &uto Increment
Coordinates

Marthing: |931 30.664000 oF |
Easting: ISDE2B.ED4DDD

[T Stations
"1 Elewatiar;
r PLade;
[T Fairt Cell
[ Feature;
[ Description;

11. Store Point 3106 using the coordinates shown below.

ESture Point M= B3
Faint MHame: I 06

¥ Auto Increment
Coordinates

Marthing: |911D2.84BDDD oF |
Easting: |291 75.132000

[T Stations
"1 Elewatiar;
r PLade;
[T Fairt Cell
[ Feature;
[ Description;

12. Store Point 3107 using the coordinates shown below.

EStnre Point = B3
Fairt Mame: I nov

W &uto Increment
Coordinates

Marthing: |91 240732000 DP |
Easting: |2B493.DS?’DDD

[T Station;
[T Elevatior;
[T PCodes
[ Faint Cel:
[T Feature;
[ Dezcription:

13. Close the Store Point dialog.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated
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Lab Exercise: Coordinate Geometry

Store Curve Commands

1. Access the Store Curve By Tangents dialog by pressing the Store Curve By Tangents icon

or by selecting Element > Curve > Store > By Tangents from the COGO dialog. The dialog
below should appear.

ESture Curve By Tangents !El E
Curve name: I [~ Station PC vI I

~ Back Tangent ~ Element —————  Ahead T angent
- -
//‘A | R adiuz vI Ab‘\
FC: I D&, I
DE: I

2. To store the curve SC219R-1, complete the dialog as shown below.

ESture Curve By Tangents !El E
Curve name: I zc215r-1 [~ Station PC vI I

~ Back Tangent ~ Element —————  Ahead T angent

AT || pegeera - || AT

|EI15
FE: |31DD Fa: |31D2
Fl: |31D1

3. Click Store Curve to store curve SC219R-1 into the COGO database.

4. Store the remaining curves using the information provided on the alignment diagram and the
images below..

Note Be careful to name each curve uniquely as the only the Store Point tools increment the
element names automatically.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Coordinate Geometry

£ Store Curve By Tangents [_ [}
Curve narme: I 202192 [T Station PC vI I
— Back Tangent — Element — Ahead T angent
- -
A Dearee [Aic vI S |
[3414835
FE: | Am Pa: | 03
Fl: | 02

ESture Curve By Tangents !El E
Curve name: I 30215903 [~ Station PC vI I
~ Back Tangent ~ Element ~ fhead Tangent
- -
/A Deqree [Arc vI A |
[0z
FE: | 302 PA: | 304
Fl: | 303

£ Store Curve By Tangents H =
Curve name: I zc219r-4 [ Station PC "I I
— Back Tangent ~ Element ————  Ashead Tangent

Fairt Back: Praint shead:
G B
Pl Pairt: '

[

Shore Lurve

E’Sture Curve By Tangents !El E
Curve name; I 2195 [ Station PC vI I
~ Back Tangent ~ Element —————————  Ahead Tangent

Faint Back: Point &head:
[z04 B
Pl Paint: '

[z

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Coordinate Geometry

£ Store Curve By Tangents H =
Curve name: Isc21 B [ Station PC "I I

— Back Tangent ~ Element ————  Ashead Tangent

AT ) A

Fairt Back: Praint shead:
G For
Pl Pairt: '

[Fos

5. Dismiss the Store Curve By Tangents dialog by clicking the X in the upper right hand
corner.

Store Chain Command

Store the centerline chain SC219R according to the diagram on page 4-21.

1. Access the Store Chain From Elements dialog by pressing the Store Chain From Elements

icon
or by selecting Element > Chain > Store > From Elements. The dialog below should
appear.

£ Store Chain From Elements = B3
Chain Name: I—  Element Selection ————————

Begnatton ~| [ iElement Type: _Point -

Element List: Paint MName:

<add| [3105

Store Chain |

2. Enter SC219R for the Chain Name.
3. Set the option button to Begin Station and enter 87+25.49.
4. Build the list of COGO elements which will become a part of the chain.

You can fill in the elements comprising the chain by keyin or by graphically selecting the
visualized elements in the design file. Ensure that the elements are added to the list in the
order that you want them to be stored as a chain. The dialog should appear as below.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Coordinate Geometry

EStnre Chain From Elements H=
Chain Name: W — Element Selecton ———
Begin Station ¥ | [87+2543 Element Type: Cuve |
SC219R-1
100 CUR SC219R-1 CUR SC219A-2 < Add| [SC219R-2
CUR SC219R-2 CUR 5C219R-4 CUR sC213R-3

SC219R-5 CUR SC219R-6 3107

Stare Chain |

5. Click Store Chain to store chain SC219R into the COGO database.

6. Dismiss the Store Chain From Elements dialog by clicking the X in the upper right hand
corner.

Describe Chain Command

From the COGO dialog window, let’s preview the chain SC219R coordinate geometry.

1. Access the COGO Navigator dialog by pressing the Navigator icon

or by selecting Tools > Navigator. The dialog below should appear.

gNavigator(BS‘J) P =]

Seleck Tools

X Pid @ B
Element . Paint "I

Wame | Feature | Description | Select| Morthing | Easting | Elevation lﬂ
1 CF CP GPS PTH 2134 89076.820 21202 685 hRh.279
2 CF CP GPS PTH 219E 90972306 20274.395 h43.539
3 CF CPGPS PTH 219C 930038571 0612049 430,156
4 CF CPGPS PTH 213D 9E7E3.971 38023433 434,948
] CF CP GPS PTH 215E 97159297 40729887 388.348
5] CF CP 91595.070 20617.710 0.000
T CF P 91a15.110 23800400 0.000
] CF CF 91962.520 25307.440 0.000
9 CF CP 91836.440 26649320 514,823
10 CF CP 91560410 27453620 515.078
11 CF P 91393.080 28450 6RO 485,198
12 CF CP 91634.510 29282270 456,743 ;I

2. Set the Element option to Chain then highlight the chain SC219R.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Coordinate Geometry

EHavigatnr(BSg) [ i=d

Seleck  Tools
NN Fid A B
Element 1 Chain hd I

Mame | Feature | Description | Select |
SC219R

3. Click the Print/Describe Element icon.

N x|Fid &[ B

Element :  Chain "l |Print,l'Desu:ribe Element|
T

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
5/15/2008 4-29



Lab Exercise: Coordinate Geometry

The chain geometry will be displayed in the main COGO window as below.

#5 Coordinate Geometry Job: 839 Operator: 36 H =

File Edit Element Wiew Tools

J;S? ?% O‘U g) ¥ Bedefine
Temporarg Wigualization V"mj ﬁrowsel 99123 V| 9*9'912 YILILI il
COGO Keydin: | DESCRIBE CHAIN SC219R j
* 16 DESCRIBE CHAIN SC219E =

Chain SC219F contains:
3100 CUR S5C219E-1 CUR SC219EFE-2 CUR SC219R-3 CUR S5C219RE-4 CUR SC219FE-5 CUR SC21-
9RE-6 3107

Beginning chain SCZ219F description

Point 3100 N 96.723.358 E 38.015.211 Sta 87425 .49
Course from 3100 to PC SC219R-1 5 72° 37' 37.79" W Dist 549.50%8

Curve Data

e ———— 3k
Curve SC219RE-1
P.I. Station 95+45 .90 H 96,478.393 E 37,232,226
Delta = 1* 21" 16.02" {ET)
Degree = g° 15" oo.oo”
Tangent - 270.903 |
Length = 541 . 780
Radius = 22,918 .312
External = 1.601 ;l

4. Dismiss the Navigator dialog by clicking the X in the upper right hand corner.
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Lab Exercise: Coordinate Geometry

Create Input and Output Files

In the following steps we will save an input trail of our commands and an output file with the
computations of chain SC219R.

1. Access the File Utility dialog by pressing the File Utility icon

=]

or by selecting File > File Utility. The dialog below should appear.
£ File Utility [ [ ]

File Mame | Subject |

Save ¥ | Mame: [5c219 Subject: [Chain SC219R

2. On the File Utility dialog, set the option button to Save.
£ File Utility M= B3

Filz Mame | Subject |
219 CHaAIM SC219R

Save vI Mame: | #0219 Subject: | Chain SC219R

3. Enter “SC219” for the Name and “Chain SC219R” for the Subject then click Apply. The
saved file will be called ‘SC219839.i36°

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Coordinate Geometry

4. To save an output file with the actual results of the computations, set the option button to
Output on the File Utility dialog.

& File Utility [_[)

Filz Mame | Subject |

v DulDUt File: I 219

Apply

Output File should be set to SC219.

Toggle on “Redefine” on the main COGO dialog.

Click Apply. The saved file will be called *sc219839.036°.

Toggle off “Redefine” on the main COGO dialog.

Dismiss the File Utility dialog by clicking the X in the upper right hand corner.

© o N o O

Working Alignment

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

1. Access the Project Manager Road workflow dialog.
2. Click Define.

3. Highlight Plan View.

4. Click Select and select chain SC219.

g\h'urking Alignment Definition: SC219

Dezign File: |C:\data\geo'\SE21 Jhsor O

Plat et
Fattem Chair: |5C2159R Q
Shapes ) .

Frafile View Begin Statior: | 87+25.49
Location End Station: [ 213+00.22

Crozs Section View
E sizting Ground
Fropozed Finish Grade
DTH

ﬂl Cancel |

5. Click OK.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Coordinate Geometry

Store Chain for Interstate 26

POT - 3114

N 97268.205
E 32955092
STA 1945-00.00

POT - 3113

N 96752167

E 33566.406
STA 1937-0000

PC Curve 126
N 93749416
E 37246231
STA 1889-48.64

P! 3112
N 94219077
E 36567174
STA 1897+74.29
D -0 a0 o0
1. Store points for the control points on the chain above. Begin with point number 3111.
2. Store curve 126 using the information provided above.
3. Store chain 126 consisting of the one curve and two points.
4. Save a COGO input file called 126.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Horizontal Alignment Tools

CHAPTER OBJECTIVES

In this chapter, you will learn how to create and store horizontal chains using MicroStation elements.

INTRODUCTION

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

Note A session of COGO must be active.
ACCESSING
Clicking Horizontal Alignment from the Road Project: Sc219.prj dialog within Project Manager opens
the tool frame shown below.
& Horizont o ]
File  Cesign Tables  Tools
When File > Preferences is selected, the Preferences dialog below appears and allows the user to set
certain preferences.
=
:
lement Symbology r Line Element :
COGO Element Mames [T Curve Element ;| se—
Curve Design T ables . . li
Spiral Design Tables r FEe ety ——
Turning Paths [T Construction LiNg | | ee—
Pl Alignment _
Geometry Settings Label Scale : |1.DD
Dipnamic [ncrements Grouping: Mone vI
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate

5/15/2008 5-1



Lines / Curves Tools

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

 Horzon el
File |Design Tables Tools

Symmetrical 3 Centered Curve

Asymmetrical 3 Centered Curve
Symmetrical Taper Curve
Asymmetrical Taper Curve
Spiral Curve

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

 orzon e
File Design Tables | Tools
Main

Lines / Curves

Curve Combinations
Spiral Combinations
Complex Transitions

Alignment

Manipulate

Values within the dialogs dynamically change simultaneously with dynamic graphic modifications.

Note Spiral and compound curve commands do not support dynamic manipulation.

LINES / CURVES TOOLS

Lines / ¢ =
A A AN =

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

/ Store Line By 2 Points

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

. Store Tangent Line

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

>y Store Curve By 3 Points

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

Store Curve By Center

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

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Curve Combinations Tools

L Store Tangent Curve Unconstrained

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

: Place Simple Curve
= p

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

o Place Simple Transition

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

CURVE COMBINATIONS TOOLS

The Curve Combinations Commands are detailed in the table below.

ﬁ—ll,~_—> Place Turning Paths
= This tool enables the user to draw turning paths.

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

Place Three Centered Curves

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

Place Taper Curves
This tool enables the user to draw taper curves between two elements. The Design

Place Reverse Curves

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

SPIRAL COMBINATIONS TOOLS

@l ﬁjl ‘—‘||OO|6

=~ Place SC Tangent To Line

This tool enables the user to store a spiral / curve combination tangent to a line.
:;:_-\ : Place ST Tangent To Curve

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

e This tool enables the user to store a compound spiral / curve combination tangent to a

curve.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Complex Transitions Tools

Place SCS (Intersecting Elements)

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

Place STS (Disjoint Curves)

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

.

Place SCS (Disjoint Curves)

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

COMPLEX TRANSITIONS TOOLS

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

Place Ramp Connector

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

ALIGNMENT TOOLS

A £

<[7 =]

Place Dynamic Alignment

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

Place PI Alignment
The second Alignment tool is placing a PI based alignment.

Store Chain

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

GEOPAK Road |
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Manipulate Tools

MANIPULATE TOOLS

ANl A X

Move Plan View Element

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

Rotate Plan View Element

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

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

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

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

GEOPAK Road |
5/15/2008

Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate

9-5



Lab Exercise: Horizontal Alignment Tools

LAB EXERCISE: HORIZONTAL ALIGNMENT TOOLS

Accessing Horizontal Alignment Tools

1. Open the MicroStation file c:\data\geo\sc219\sc219pp.dgn.

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

3. Select the Horizontal Alignment icon from the Road Project: sc219.prj workflow dialog.

4. Click YES when prompted to activate the default design tables.

Q ‘“Whould vou like to activate the default design tables?

5. COGO should activate and the following dialog should appear

| & Horizor s =4

File Design Tables Tools

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

Setting Preferences

1. Use the File > Preferences pulldown to access the Preferences dialog. Select the option
for COGO Element Names then populate the dialog as shown

ISE E3

gPreferences

Cateaorg I

Element Symbolo
COGO Element Mames
Curve Design Tablez

¥ Save asz COGO Elements

Beginning Element Marmes

Spiral Deszign Tables
Turning Paths

Pl Alignment Display
Pl Alignment Dezign
Parameter Formats
Dipnamic [nocrements

¥ Paint: |3121—
[ Line: I—
IV Curve: W
rospral: [

2. Select the Curve Design Tables option. Using the Files button, select the appropriate file
for each option. The files are located in the following directory: c:\program

files\bentley\geopak\bin\

GEOPAK Road |
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Lab Exercise: Horizontal Alignment Tools

gPreferences =]
@ ~ Design T ables Indexed by Vehicle Type ———————

El b S prmbol
CS gEnE I :rnmenl? :E.’:m - Symmetrical 3 Centered Curve

Curve Design Tables | _3CenteredCurve_Symmetrical 2001 english thl |
Sl:'i'?l Design Tables Azymmetrical 3 Centered Curve

Tum!ng Paths ) | 3CenteredCurve_Asymmetrical_2007english.tbl | &
Pl Alignment Display

Pl Alignment Diesign Syrrnetrical Tapered Curve

Parameter Formats | .02.02 40%birhHA_T aperCurve_2007 english thl

Dynaric Incremerts Azymmetrical Tapered Curve

| HA_TaperCurve_assymmetrical_2007english.tbl | &

Symmetrical  HA_3CenteredCurve_Symmetrical_2001english.tbl
3 Centered

Curve Design

Table

Asymmetrical HA_3CenteredCurve_Asymmetrical_2001english.tbl
3 Centered

Curve Design

Table

Symmetrical  HA_TaperCurve_2001english.tbl
Tapered
Curve

Asymmetrical HA_TaperCurve_Asymmetrical_2001english.tbl
Tapered
Curve

3. Setthe PI Alignment Display category as shown below.

gPreferences ==

[Coegoy | rnen Navigation

Element Symbology
COGO Element Names | [ Hifite Component [ windaw Center
Curve Design Tablez
Spiral Deszign Tables
Turning Paths

— Constraint Display Settings

Pl Alignnent ay .

= = w Diztance Label : m
Pl Alignment Dezign ~ -
Pararneter Formats [ Direction Label: m
Dipnamic [nocrements W Fl Point Circle : =

Pl Paint Fiadiug : | 10.00

4. Set the Parameter Formats category as shown below.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Horizontal Alignment Tools

gPreferences [_ |O)
[Cocooy | gy

Element Symbology

COGO Element Names Curve Parameter : Degree [Arc vI

Curve Design Tablez L . I
Spiral Deszign Tables Direction : _Bearin x
Turning Paths

Pl Alignment Dizplay Pl Alighment

Pl Alignment Dezsign

Parameter Formnats Pl Coordinates . ME vI
Dynamic: [ncrements Distance : Pl ta Pl vI
Spiral Parameter . _Length vI

5. Dismiss the Preferences dialog by clicking the X in the upper right hand corner.
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Graphical COGO

CHAPTER OBJECTIVES

In this chapter, you will create and store horizontal chains using Graphical Coordinate Geometry tools.

INTRODUCTION

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

Note Graphical Coordinate Geometry does not read the exclusive MicroStation graphics.
ACCESSING
Graphical Coordinate Geometry is not accessed from Project Manager. It can be invoked by
selecting Applications > GEOPAK ROAD > Geometry > Graphical Coordinate Geometry or by
selecting the Graphical COGO icon from the GEOPAK ROAD tool frame.
R |
b3 2
&
> TT\.
)
Note A session of COGO must be active.
After Coordinate Geometry is activated and Graphical COGO is selected, the main COGO dialog will
appear as below.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Store Elements

STORE ELEMENTS
The Store Elements tool box contains eleven icons.

0G0 E] | store Elements "ﬂ

B | B ] D el A e

A

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

&

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

H|

AN AN A &

#& Store Point o ] |
Ik [

Coodinales! Cartesian |

[ %/Easting: [2457877.611¢
™ *¥/Morthing: [ 604724.0533
[ Elevation: [0.0000

i

B .

&

The Store Elements commands are detailed in the table below.

;o Store a Point

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

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

o Locate Point

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

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

7 Store Line By 2 Points

— The store line by two points command requires two new points, rather than existing
points. The command stores the line and the new points, utilizing the "next"
available point and line names.

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

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Modify Elements

Store Curve By 3 Points

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

Store Curve By Center

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

%]

Store Tangent Curve Constrained

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

N

Store Tangent Curve Unconstrained

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

Store Tangent Spiral

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

MODIFY ELEMENTS

E
~ | [ 4

£,

R

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

£ Extend Plan Ele 10| =l

[T Mew Segment

The Modify Elements commands are detailed in the table below.

L.’n‘]_(

Partial Delete

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

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

B
B

Trim Elements

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

&

Intersect Elements

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

Extend Element to Intersection
The Lengthen or Shorten an Element tool works functionally the same as its

GEOPAK Road |
5/15/2008
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Manipulate Elements

MicroStation counterpart.

Extend Elements to Intersection

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

Construct Circular Fillet

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

Construct Chamfer

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

Fe

Cut Element
The Cut Elements into Smaller Elements tool cuts elements into segments.

MANIPULATE ELEMENTS

_IEI
& < IJ_IJ

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

S

Move Plan View Element

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

Rotate Plan View Element

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

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

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

Select and accept the element to be deleted. The element is removed from the
coordinate geometry database. This tool works with a MicroStation selection set if
present.

Warning There is no undo for this command.

GEOPAK Road |
5/15/2008
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Groups

GROUPS

[
RAL | fcouost
BNE-R

When a Group command is selected, the Tool Settings opens to allow the user to enter data if

necessary as depicted below.
G |
€8

£ Store Chain =10] x|
Id: | SIDE-2

Begin Station: |1D+EIEI
fipposing Element: Transpose |

hax Gap: I 0.001000

The Groups Commands are detailed in the table below.

Store Chain

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

e

) Store Parcel

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

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Horizontal Alignment and Graphical COGO

LAB EXERCISE: HORIZONTAL ALIGNMENT AND GRAPHICAL COGO

This exercise will lay out a ramp from chain SC219R to chain 126. The parameters of the ramp are as
follows:

The chain will start at station 123+00 on SC219R.
The departure angle from chain SC219R is 70°.
The initial tangent is to be 125’ in length.

The reverse curves will be 8° and 4° 30’ respectively with a 250’ tangent between the curves.
The 4° 30" curve will be tangent to chain 126, 54’ offset.

Storing a Ramp

1. Open the MicroStation file c:\data\geo\sc219\sc219pp.dgn.

2. Open Project Manager.

3. Open the Horizontal Alignment and Graphical COGO tools.

4. Using Graphical COGO’s Store Point tool, store a point at station 123+00 on chain SC219R.

EStnre Paint M= B3
Id: | 3121

Chainld [SC215R =] Jf
W Station:  [123+0000
W Offset:  [0000
[ Elevation: W

5. Use COGO’s Locate Traverse tool to locate a point 200” from point 3121 at a 70° angle to
chain SC219R.
E’Lucate Traverse !E[E

™ Elevation On
™ Side Shot Mode

Locate Paint - | 3122

~ Station Paint

Marne : I N Equatel
Elewatior : I [ OO Statian Height : I [ OO
r Dlirection

FaToPb | [FCSC2IoF [3121 |70
™ Offset Distance : [ 0000000

- Distance

Distance I | 200
Zenith dngle I SO0 o,a0 Eod/Herght I [

Note The first point above is PC SC219R-3.

6. Store a COGO line from point 3121 to point 3122.
7. Visualize chain 126 using COGO Navigator.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Horizontal Alignment and Graphical COGO

8. Using MicroStation’s Copy Parallel command, copy the chain 54’ to the west.

£ Move/Copy Parallel [HIJE B3
DOriginal "I

W Distance: [54.000 <=
¥ Make Copy
[T Use gctive Attributes

9. Drop the complex chain using MicroStation’s Drop Element command.

10. Use the Place Reverse Curve tool (Horiz. Alignment Generator: Tools>Curve
Combinations) to place a reverse curve between the initial tangent line and the offset chain
126 using the parameters shown below.

Lengh¥| [Eo0 =
Entry Degree : WE
[v Tangent Length : IWE

Exit Degres : IWE

[ Loop [Exterior Construction)

Truncate :  Bath "I

11. Use the Store Chain tool from Horizontal Alignment Generator to store the chain RAMP2
beginning at Station 1906+50. Set the chain stationing to run toward chain SC219R.

ESture Chain M= E3

Id: |FEAMF'2
Begin Station: |1SDE+ED

‘Oppozing Element:  Create -|

Max Gap: I 0.007 000

12. Save the COGO input file with a name of RAMP2.
13. Close COGO.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Design and Computation
Manager

CHAPTER OBJECTIVES

In this chapter, you will learn more about:

e How to use D&C Manager to plot horizontal alignments into MicroStation.
e Understand the format of the hierarchical database and how to use it.

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

INTRODUCTION

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

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

Categories are used to group and classify the features and items used in creating construction drawings.
Two common examples of these categories are Pay Items and Drafting Standards as shown in the
following diagram.

2 pesion and Computation -ipix

File Edit 3Zettings Favorites Help

gr-] 1) EJED o] = e

23 Drafting Standards
3 Payltems
£3 3PC Applications

These three categories each contain sub-categories. The sub-categories break down each classification
into more specific items. For example, Drafting Standards may be broken into several additional
categories such as Imperial and Metric.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Introduction

& pesion and Computation an i

File Edit 3Zettings Favorites Help

¢l 14| EFF o=l |

& [ \WindZappiugeopak\bindefault. ddb
& Drafting Standards
23 Imperial
53 Metric (4% Stationing)
23 Metric: [%+44 Stationing)
23 Existing Utilities
3 Proposed Utilities
£ Topography
3 Payltems
£3 3PC Applications

Imperial may be broken into numerous other categories. Within a category (represented by the folder
icon), the items that are included are designated according to the process that they will be used for (as a
drafting item indicated by a paintbrush shown in the following diagram):

& pesion and Computation Man -loix

File Edit Settings Favorites Help

¢ 14| O o= %]

&R CwWindZ2appigeopak sbintdefault. ddb =
[ Drafting Standards
3 Imperial
23 Metric: [<4+24 Stationing)
23 Metric [¥+:%3 Stationing)
23 Existing Utilities
£ Proposed Utilities

EOF Edge of Pavt, Barier vall
& CURE_G Curh & Gutter
& 5w Sidewalk
ﬁ DRAINAGE Curb Inlet, Drainage Structure ;l

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

e Calculator (quantities calculations)
e Paintbrush (draw design elements)
e Report icon (default, pavement design, pavement markings, etc.)

See report and calculator icons in diagram below:

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Accessing the Design and Computation Manager

-0l

File Edit Settings Favorites Help

o Ee =] e L[ [

[ Curbs & Gutters ;I
& Curb and Gutters [English]
520-1-3 9 in. Curb, 1.5 ft. Gutter
B20-1-2 6 in. Curb, 2.0 ft. Gutter
520-1-3 6 in. Curb, 1.5 ft. Gutter
520-1-4 S in. Curb, 2.0 ft. Gutter
B20-1-510.5 in. Curb, 2.0 ft. Gutter
520-1-6 Variable Height
520-1-7 Type E
520-1-8 Special
520-1-9 4 in. Curb, 1.5 ft. Gutter
520-1-10 Type F
£ Curb and Gutters [Metric] |

The database may also be password protected if desired. This can be used as a security measure to

protect the integrity of the database file and ensure its consistent application on a statewide or company
wide basis.

ACCESSING THE DESIGN AND COMPUTATION MANAGER

Design and Computations Manager can be accessed by selecting Applications > GEOPAK ROAD >

Design & Computation Manager. It can also be invoked from the GEOPAK ROAD Tools tool
frame and the Plan View Design tool box in Project Manager.

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

=

File Edit 3ettings Favorites Help

o 1d| R o] =] W2

& C:Wwind2apphgeopakbindefault ddb o
[ Drafting Standards
{7 Imperial
3 Harizontal Alignments
[ Ground Profiles
[~ Existing

m 20 2EGF Exristing Ground Prafile

g 20 BEGP Ewxisting Ground Profile

ﬁ BO_2EGP Ewxisting Ground Profile

& B0_BEGP Ewxizsting Ground Profile

& 100_5SEGP Existing Ground Profile

& 100_10EGF Existing Ground Profile
3 Proposed

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

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

Preferences. As various modes are selected, more icons are displayed within this area.

The Path box displays the name of the attached database file and your current position within the
database structure. It lists the categories, sub-categories and items available for selection. This

hierarchical data structure functions much like a directory. Double clicking enables the user to
move up or down within the database.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated

Do Not Duplicate
5/15/2008 7-3



Accessing the Design and Computation Manager

A second dialog appears differently depending on the mode of operation. This dialog enables the user
to set other options not available on the main dialog.

i
[T Place Influence
= sdhoe Stibutes b st Pair Test
[™ | Mew Element Drly

FiLE COMMANDS

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

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

Merge... k
Cormpress

Password |,

Exit

EDiT COMMANDS

As a designer, the most-used Edit commands will be Find, Identify and Edit  Seftings Fav
Review Item. gn:o
Redo

Find — This tool will search the database (from your current location) for an
item or category. If the database is password protected, all other items will be
disabled. tove...

Delete. .
Identify — This tool will allow you to select an element in the design file to N
identify which item it matches in the database. ;

Eind...

Review Item — This tool will allow you to review the settings/symbology for —

a particular item in the database. =
Mew Cabtegory, .,
Mew Item...
Madify Tkerm. ..

Review Item...
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Operational Mode - Design

SETTINGS

FAVORITES

Display Settings - temporarily changes the display of elements on the Settings  Favorites
screen to one common color, then the user may specify additional Display
elements to be viewed in their original colors. This tool enhances Design
visualization when working on a complex project. Compute

Design Settings - sets the maximum gap tolerance and deduction Computation Units
tolerance used in computations and the drawing scale for placing cells. " Didlog |

Criteria Yiewer

Add to Favorites - saves current D&C Manager path for easy recall in the Favorites | Help
future.
Organize Favorites — allows the organization of previously saved paths. Qrganize Favarites. .

OPERATIONAL MODE - DESIGN

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

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

=

File Edit Settings Favorites Help

g id| B o7l = ShCilE

[~ Topography =]
= EOP  Edae of Pav't, Barrier wall
= CURE_G Curb & Gutter
dh 5w Sidewalk,
& DRAIMAGE Curb Inlet, Drainage Structure
é R A Existing r/w lines
&y RR R.FR. C/L & Tracks
& BLDG Buildings
& HYDRO Canal Edge of Water
&y HYDRO1 Leves
& HYDROZ Seawal
dh BANE Ditch Bank / Slope
&b DITCH Top. Battom, Flow =

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

i xd
W i

[T Adhoc Attibutes Match Point Test

[ Mew Element Only Draw Plan & Prafile

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 that enables the user to choose a
COGO item to draw.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Operational Mode - Design

i
[T Place Influence
™| fdhoc Attibutes fdatch Paint Test
= Mew Element Dl

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

i
[T Place Influence
™| fdhoc Attibutes Match Paint Text
= Mew Element Dl (T Braw Blan & Brafle |

If Match Point Text is selected the active MicroStation settings are set to match the drafting
preferences symbology for points of the selected item.

i

™ Place Influence
[T Zdhoe Attributes

[™ | Mew Element Drly Draw Plan & Prafile

Adhoc Attributes is used with Place Influence to add Adhoc Attributes to any new element when that

element is drawn. A table is displayed when a MicroStation command is selected and the user can
modify the value of the Adhoc Attribute prior to placement of the element.

i
31
l0] x| [ame Tt vk |
¥ Flace Influence Lot Mumber  String 3333559
: owner String John Smith
¥ “dhac Attibutes; f ateh Point Tzt
[ Mew Element Only Draw Cogo Element

If New Element Only is selected and an element is modified or moved, it’s symbology is not changed
to the selected item.

#£Lots 1001  Lots 100 5¢ o =] E
¥ Place Influence

™ Adhoc Attributes t ateh Point Tiest

i Draw Cogo Element
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Operational Mode - Design

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

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

Eight operations may be accessed from the I il 1.
Plan and Profile Draw dialog: Points, Lines,
Curves, Spirals, Chains, Stationing, Dperation
Parcels, and Profiles. Each of these (Polnts ----------------------- | HiFoadway prop, roadway hori
operations dynamically changes the dialog to Keyin Poirts: |
reflect the selection with the various draw and el
label features used when placing a COGO ™ Scaled Point (Circl]
element in a graphics file. [ Scaled Point Tet__|
Label Scale W
The points and lines dialog boxes have a key- o] x]

in field that allows the user to specify the
names of the COGO elements to be drawn.
To use the line operation, the user must use
point numbers to specify the ends of the line.

E H& Roadway  prop, roadway hari

K.eyin Paints: |

The points/lines are drawn immediately after el
you enter their respective names and press the I Scaled Point (Circle)
enter key. To draw more than one point or [ Scaled Point Tet__|
line, place a dash in-between the point
numbers. To draw a line without using
consecutive point numbers, use a forward
slash (i.e. 10/11). =101
Operation ——
IV: Lines E HA Roadway  prop, roadway bori
Keit Lires: |
S elect Line V¥ Line Direction Label

[" Line Length Labels
L5
|LE ™ Line Labels Only

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Operational Mode - Design

GEOPAK Road |

5/15/2008

The dialog settings for curves, spirals,
chains, stationing, parcels, and profiles
have a list box that display the names of all
curves, spirals and chains stored in the active
coordinate geometry database file.

£ Plan & Profile Draw o ] 4|
 Dperation ———
’7 Curves E Hé Roadway  prop, roadway bori

) ! C . Select Curve
Highlighting one of the available elements ML-1 [¥ Curve Label
initiates further commands to draw the ML-2 ¥ Curve Data
element into the design file. Each type of item :imﬁi'; ) (Bt el @
has a list of parameters that can be optionally RAMPA-T I Place Curve Data By DP
plotted. SIDE-1

SIDE-2

Label Scale |1DD
Hint GEOPAK can draw elements to non-active levels. After elements are drawn, it may be

necessary to turn on appropriate levels and fit the elements into the view.

7-8
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DP Station/Offset

DP STATION/OFFSET

INTRODUCTION

The DP Station/Offset tool works in conjunction with MicroStation commands and the D&C
Manager. It can be used as the data point for any MicroStation command. DP Station/Offset provides
precision placement of elements based on a station and offset of a stored chain. Uses for this
command include precision placement of elements and window functions.

ACCESSING

The DP Station/Offset tool can be accessed by selecting Applications > GEOPAK ROAD > Plans
Preparation > DP Station/Offset. It can also be invoked from the GEOPAK ROAD Tools tool
frame and the Plan View Design tool box in Project Manager.

When the DP Station/Offset tool is accessed, the dialog below is displayed.

il
Job: I—gl
Chait: Im‘&]
Station: I—
Offzet: I—
Tangent + 180 vI [T Auto Angle
|

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Draw Transition

DRAW TRANSITION

INTRODUCTION

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

curve widening and lane transitions.

ACCESSING

The Draw Transition tool can be accessed by selecting Applications > GEOPAK ROAD > Plans
Preparation > Draw Transition. It can also be invoked from the GEOPAK ROAD Tools tool frame

and the Plan View Design tool box in Project Manager.

When the Draw Transition tool is accessed, the dialog below is displayed.

i
Job: I gl
Chaiti: |<None> j ‘E]
Begit Station; | -1
acid
Begin Offzet; | 0.00 _

End Station: I -1
Lcl

End Offzet: | 0.00 1

Note Elements placed with Draw Transition have MicroStation element type curve when the
beginning and ending offsets are different and MicroStation element type line and/or arc

when the beginning and ending offsets are the same.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated
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Lab Exercise: D&C Manager — Plans Production

LAB EXERCISE: D&C MANAGER — PLANS PRODUCTION

Accessing Design and Computation Manager

1. Open the MicroStation file c:\data\geo\sc219\sc219pp.dgn.

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

3. Select the icon Plan View Design button from the Road Project: SC219.prj workflow dialog,
which opens the Plan View Design tool box.

Plan ¥iew Design B3

& | 4l =]

Drawing Alignments

1. Select the Design and Computation Manager tool (as indicated above) to invoke the Design
and Computation Manager shown below. A secondary dialog opens to be used in conjunction
with the Design and Computation Manager dialog.

£ Design and Computation Manager [_ O

[ DESIGN A
= BL&CL

File Edit Settings Favorites Help

ﬁ RELOCED  Relocations - 50 Scale

[ PARCELS
&y PAR20  Parcels - Scale 20
&y P4R50  Parcels - Scale 50

[ PROFILES
& 30RTPROF  PROFILE 30'RT 50:1
&y 30LTPROF PROFILE 30LT 50:1
dy 20EFROF  EXISTING PROFILE 20:1
&y 20PPROF PROPOSED PROFILE 20:1
&y S0EPROF  EXISTING PROFILE 50:1
&y 50PPROF  PROPOSED PROFILE 50:1

£ COMPUTATION

Ll

2. Select item DESIGN > BL & CL > BL50.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: D&C Manager — Plans Production

3. Next, click Draw Plan and Profile from &5 Plan & Profile Draw [_ o] =]

the secondary dialog:

Operation
&BLS BL & CL - 50 Scale [ E3 ( Chains | BLED BL % CL - 50 Scale® ‘
i ; Select Chain
I~ Adhoc Atibutes bdatch Point Text 25 ¥ Line Direction Label
[ Mew Element Orly Diraw Flan & Prafile RaMP2 [~ Line Length Labels
LAY [™ Line Labels Only
4. Select the Chains operation. Chain @ Cie Lkl
‘SC219R” should be displayed in the list ol CurvzLem
box as shown. Notice that the options that ™ Curve Labels Only
are to be drawn with the chain are already I Place Curve Data By DP
activated. Set the Label Scale to 50. I Spiral Label
] . . [ Spiral Data
5. Todraw the qhaln, select SC219R in the list ™ Spiral Labels Only
box. Only click once!! ™ Place Spiral Data By DP
1

6. Change the Operation to £ Plan & Profile Draw M= E3

Stationing and annotate the

alignment SC219R by selecting DOperation
the chain name in the list box. { Stationing | BLSD BL & CL - 50 Scale |
7. Dismiss the Plan and Profile Select Chainfo Station ~
dialog by clicking the X in the Egmpz o Tiek Marks
upper right hand corner. i ' Tiek Marks Stations
¥ PC&PT &C5... labels
8. Review the results of steps five I Pl labsks
and six. ~ Small Ticks
Ticks LT: Labels LT |
r Large Ticks
‘ Ticks Bath: Labels LT f
~ Control Point Labels
Az Per Preferences I
Label Scale IED—
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Existing Ground Profiles

CHAPTER OBJECTIVES

In this chapter, you will learn to calculate existing ground profiles extracted from a surface model.

INTRODUCTION

The Draw Profile tool enables the user to draw several profiles from a variety of sources simultaneously.
e GEOPAK coordinate geometry database wherein the vertical alignment is stored.

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

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

The Draw Profile Tool is not supported by Project Manager. It can be accessed by selecting
Applications > GEOPAK ROAD > Plans Preparation > Draw Profiles or from the GEOPAK ROAD
Tools tool frame.

gDraw Profile [_ |O)
File Edit Update Options
: 33 £ ﬁ LLabel Seale; [T0I0000
Chair: |SI:21 R vi
Surfaces I CoGOo I Prniection]
Type| Hame | Display Settings | Draw |
i
bt
B
- Detais
Tk Files | &
fdethod: | Triahgles vI
- Mizplay Settings Filter Tolerances
B LLevel Sumbolagy v| = Hiorigantal: ID.SDDD
Feature: [« Mo Enitries » =l L ariance: [07000
= Station Limts ——— [ffsets —————
[T EBegin: | 87+2549 s Hirizantal: | D0000
r End: | 14041746 i Yertical ID.EIEIEIEI
I vou —
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Update Options

The generation of profiles must be invoked from within the 2D MicroStation design file wherein the
profile is to be drawn.

The initial entries that are required are the Job Number and Chain name. Once selected, click Dialog
Profile Cell Control (to the right of the Job Number field).

# Profile Cell Control M= E3
Active Chain: eyl
Microstation File Station Elevation  H. Scale V. Scale  Gap |
]
&
X

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

UPDATE OPTIONS

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

below.

Delete Existing Elements and When this option is activated, any profiles previously drawn with this

Redraw tool are deleted and new ground lines are drawn.

Delete Non-Modified Elements When this option is activated, any profiles previously drawn with this

and Redraw tool and not modified with any MicroStation commands are deleted
and new ground lines are drawn.

Draw on Top of Existing When this option is activated, any previously drawn profiles are
ignored and a new set is drawn, resulting in multiple copies of each
profile.

Query When activated, the user is prompted each time the Draw button is
pressed.

SURFACES TAB

The Surfaces tab defines the surfaces utilized as source data when drawing profiles. Multiple surfaces
from a variety of sources can be drawn in a single processing. When the tab is selected and a profile
cell is placed, the dialog dynamically changes as depicted below.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Display Settings

gDraw Profile [_ |O)

File Edit Update Options

: 5 B @ ﬁ Label Scale: [0.000000
Chain: [SC219R ~]

Surfaces I COoGO I Prniection]

Type| Name | Displa Settings | Draw |

e XMEDO

- Details

TIM File: | Q.
tethod:  Trangles ™

By Level Symbalogy "l = Harizontal: | 0.3000
Feature: [« No Entries » =l & Y aniance: IIJ.'IDDD

~ Dizplay Settingz |' Filter Tolerances

r Station Limits ———————————— Offsety —————
[T Eeqin I 87+25.45 Lo Horizontal: I 0.0000
(I End: I 140417 .46 Lol Wertical: | 0.0000

I void E—

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

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

DISPLAY SETTINGS

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

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

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

FILTER TOLERANCES

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

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Display Settings

Horizontal Telerance

OFFSETS

Variance

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

STORE PROFILE TO COGO

[

LE]
ESture Profile M= E3
Profile Mame: | Select |

W Stare Profile in GPK
Create Input File

[Iperator Code I
File: Marme: I Files |

™| Ereate 30 Frofile String

Apply |

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

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

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Display Settings

CoGo TAB

The Cogo Tab is utilized for drawing any profile that has been previously stored into the GPK file.

gDraw Profile [_ |O)

File Edit Update Options

Job Number; |839 vl 'j'i@ ﬁ Label Scale: ID.DDDDDD
Chair: |SI:21 R vi

] Frojection I

Marme | Digplay Settings | Diran]

X GO

~ Detailz

. Station Limits
Profile: |< Make » vl ]
Ventical Offset: [0.0000 LRy 57 15 o
[T End [140417.45 i
r Dizplay Settings

By Level Symbobgy | [m— F“Smm Lins 515l

Feature: [« No Entries » =l & I™ Scafe factorn ID-DDDD
[N ptiors

Genaral = W Labels From %Fl "I

W Lircle vI

YL [T Grade Labels |+ and ™ vI

To draw a profile, first select the Profile Name to be drawn. The Vertical Offset defaults to a value of
0, but can be set to any value. This instructs the software to draw the profile at a distance above or
below the elevations in the GPK file. Station Limits may also be specified to have the software draw
only a portion of the profile. If the Display Settings are set to By Feature and a feature is selected, the
Options area of the dialog box is un-ghosted. This is where various labeling options for the profile can
be specified. If a value is given for the Strip Grade Increment, elevations will be placed at that
increment along the bottom of the profile.

GEOPAK Road |
5/15/2008
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Profile Report

PROJECTION TAB

In this option, a new profile is created,
extracting the elevations from the specified tin
file along the chain selected in the Details
section, but projecting the stations onto the
chain that controls the profile cell settings.

PROFILE REPORT

EDraw Profile

File Edit Update Options

Job Humber: |1EI1 VI E ﬁl Label Scale: IED.DDDDD
Chair: |Mﬁ3«INLINE vl

Surfaces] CoGo I F'
Type | Chain Frofile/Surface | Display Settings Diraw
MAIMLINE MLGROUND  Ly: Pr Trans Featu..\ 2

=101 ]

Cogo

]

- Details™
Stationing

I Begin: [285+00.00 ﬂl
IC End: [347:9154
[ Increment vI (L u]u]n]

Type:  Sureey Chain vI
Surew EHai; I VI

Wertical Offzet; I 2.0000

[~ FOT
~ ¥ Ewstraction from Suface ——————— - Filer Talerances
TIM File: Igrnund.tin gl Horizontal: ID.SDDD
Method: _Triangles vI Wariance; ID.1DDD

~ Dizplay Settings

By L] Sl "I ,7_ Custam Line Style
Feature: [« No Entries » ;[ﬁl I="[ Seale factor: ID'DDDD

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

any profile.

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

GEOPAK Road |
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Lab Exercise: Existing Ground Profile

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

gNavigator(BS‘J) [_|C]
Select  Tools
v s b
Nox [Fid & B
Elernent : _Profile & I
Print/Describe Element
Mame | Feature [ Description | Select |

LAB EXERCISE: EXISTING GROUND PROFILE

Extract Existing Ground Profile

1. Open the MicroStation file c:\data\geo\sc219\sc219profile.dgn.

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

3. Access the Draw Profile tool by

selecting Applications>GEOPAK ROAD>Plans

Preparation>Draw Profiles or from the GEOPAK ROAD Tools tool frame.

£ Draw Profile

File Edit Update Cptions

-0 x]

Job Number: [233 =] gﬂ
[ -]

LLatel Seale: | 2000000

GEOPAK Road |

5/15/2008

T < Mone »
Surfaces ] CoGO I F'roiectinnl
Type|Hame | Display Settings | Draw |
=
X
8
- Details
T Files | 3'
Methed: | [Thangles. ™
- Cisplay Settings Filter Tolerances
By Lewel Symbalagy Vl = Huarizontal: | 0700
Feature: [« No Entries » ;[ﬁl Yariance: ID.DSD
r Station Limits ——— Dffzets ————
I Begn: ID.EIEIEI ﬂl Harizamntal: ID.DDD
r Enid: ID.DDD ﬁ'l Wertical: | D000
F vo:

4. Select chain “SC219R” from the chain dropdown list.
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Lab Exercise: Existing Ground Profile

5. Click Dialog Profile Cell Control icon (to the right of Job Number).
6. Set the Active Chain to SC219R.
7. Click Place Profile Cell on the right side of the dialog.

£ Place Profile Cell [ [E]
Station: I a7+25.49
Elewation: I 350,000

Horizontal 5cale; I R0.000000
Wertical Scale; I 10.000000

Cell Range

Top Delta 'I | 100.000
Eottom Delta vI I 100.000

8. Populate the dialog as shown above and snap and accept the lower left corner of the grid.
Hint The coordinates of this location is 10000,10000.

9. Fitthe view contents.
10. Close the Profile Cell Control dialog.

gPruﬁle Cell Control M= E3
Active Chain: |5C21 9R VI
Micrastation File Station Elevation  H. Scale . Scale Gap

A Active Degign

11. From the Surfaces tab, select the Browse TIN File button in the Details area, then select the
SC219.TIN file for the TIN File to cut the profile.

12. Set the Method to Triangles.

This instructs the software to compute elevations at each location that the chain intersects a
triangle leg from the TIN.

13. Set the option button to By Feature in the Display Settings area of the dialog.

14. Click the Browser Feature (Paintbrush) icon then navigate to the item shown below.

gSElEEt Design & Computation Payitem ... !El E

File Edit 3ettings Faworites Help

ﬁll_dl ok | Cese |

& FARSOD  Parcels - Scale 50 -
[ PROFILES

&y 30RTRFROF  PROFILE 30°RT 50:1

& 30LTPROF  PROFILE 30LT 5011

& Z0EFROF  EXISTING FROFILE 20:1

& 20PFROF  PROPOSED PROFILE 20:1

& GOEFROF - EXISTING PROFILE 50:1

g B0PPROF  PROPOSED PROFILE 501
£ COMPUTATION -
15. Click OK
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Existing Ground Profile

16. Click Add Surface Settings to add the profile to the list box as well as draw the profile into
the MicroStation file.

Store Profiles into COGO Database
1. Click Store Surface in COGO.

£ Store Profile M=
Frofile Mame: Isc21 Srep Select |

¥ Store Profile in GPE
Create Input File

[perator Cade I
File 4 ame: I Eiles |

[ Create 300 Frafile Sking

2. Populate the dialog as shown above.
3. Click Apply.

4. Close the Store Profile dialog.

5

Click Remove Surface icon.

Note This erases the profile from the DGN file. We will re-draw the profile shortly.

Review Profiles in COGO

1. Select the Coordinate Geometry tool. (Click Coordinate Geometry on the workflow dialog
box).

2. Select Element > Profile > Utility.
£ Profile Utility HE E3
x

Prafile |
FSC2T9RER :

3. Select the profile ‘SC219REP’

4. Click the Print icon.

5. Review the profile information in the COGO output display window.
6

Close the Coordinate Geometry dialog. When prompted to save the COGO session, select
No.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Existing Ground Profile

Drawing and Labeling the Existing Centerline Profile

1. Click the COGO tab on the Draw Profile dialog then set the Label Scale to 50 in the upper
right hand corner.

gDraw Profile ™ =]

File Edit Update Options

Job Mumber: 333 = d@ ﬁ Label Scale: |5EI.EIEIEIEIEI

Chair: |SC219R =l

2. Select the Profile Name SC219REP in the Details section.
3. Set the option to By Feature in the Display Settings section.

4. Click the Browser Feature (Paintbrush) icon then navigate to the item shown below.

ESEIect Design & Computation Payitem ...

File Edit Settings Favorites Help

@id ok | Clse |

& FARSOD  Parcels - Scale 50 -
[ PROFILES

&y 30RTRFROF  PROFILE 30°RT 50:1

& 30LTPROF  PROFILE 30LT 5011

& Z0EFROF  EXISTING FROFILE 20:1

& 20PFROF  PROPOSED PROFILE 20:1

= SOEPROF - EXISTING PROFILE 501
£y S0PPROF  PROPOSED PROFILE 50:1
£ COMPUTATION -

5. Click OK.
6. Select General in the Options area and set the Strip Grade Increment to 50.

This will label the elevations every 50’ along the bottom of the profile area.

Options
Strip Grade Increment: IW
V¥ Harizartal iz Labels

V¥ ertical Axis Labels

[ Station E quation

7. Click Add COGO Profile Settings to draw the profile.

This will draw the existing ground profile with the proper symbology in addition to labeling
the stations and elevations along the bottom of the profile and the elevations along the left
side of the profile.

8. Close the Draw Profile dialog.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Existing Ground Profile

Project Manager Define

1. From the Workflow dialog of Project Manager, click Define.

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

g'ﬂl‘nrking Alignment Definition: SC219

Design File: [SC219prafile. dan File |

Flak Wiew
Pattern Existing Profile: [SCZT9RER Select |
Shapes
! Propozed Profile: | Select |
Location . .
Cross Section View Beqin Station: I 87+26.43
Exizting Ground .
End Station: | 219+00.22
Propozed Finizh Grade nd-tatan *
DTH

&I Cahicel |

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

3. Highlight Location.

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

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

g\h'urking Alignment Definition: SC219

Horizontal Scale: I A0 0000000000000

Plan Wiew
Fattem Yertical Scale; I 10, Q00000000000
Shapes . .

Profile Yiew Station Equation: Mo Gaps I

Lacation DF Statior: I 27+25.49R 1
Crozs Section Wiew .
E sisting Ground DP Elesation: | 350.000000000000
Proposed Finish Grade DF % | 10000.0000
DTh By DP

CDF*: | 10000.0000

Prafile Cell
’V Drava Cell at = | i |dentity Cel

ﬂl Cancel |

5. Click OK to save the updates and close the dialog.
6. Exit MicroStation.
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9 Vertical Alignment

Generator

CHAPTER OBJECTIVES

In this chapter, you will learn to create and store vertical alignments using the Vertical Alignment
Generator.

INTRODUCTION

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

ACCESSING
The Vertical Alignment Generator can be accessed by selecting Applications > GEOPAK ROAD >
Geometry > Layout Profiles (VPI Based). It can also be invoked from Project Manager by clicking the
Vertical Alignment button or by selecting the VPI Based Vertical Alignment Design Tools icon from
the GEOPAK ROAD tool frame.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Using the Vertical Alignment Generator

When selecting the Vertical Alignment generator, & Settings [%]
the first dialog that appears is labeled Settings, as ob [ Q
depicted here. The entries in this box set the Operstor Code: [35

parameters and define the location within the
design file where the profile components are to be

FGEL Chaik: I <Selecty vl

~ Location and Scales

displayed. All fields must be completed before the Harizontal Scale: [0.000000
de5|gn process can begin. ane OK is clicked, the Vestical Seale: [0.000000
Vertical Profile Generator dialog box appears. _
Reference Station: I
Note This tool also utilizes the cell that was Reference Elevation: [0.000000
drawn in the previous exercise by : [0.000000
i . LF
using the Identify Cell button. 'v; [0.000000
r Frafile Cell
Draw Cell atey | Identify Cell |

Cancel |

USING THE VERTICAL ALIGNMENT GENERATOR

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

#5 Profile Generator (K Yalue Table: aashtoz001GB.kvl) H =
File Tools
Btatiar | of_~
Elervation: I It "I
<< |neert | Dynamic | Delete | |hzert = |

gPruﬁle Generator {Active Profile: SCZ19RFP, K ¥alue Table: aashtoZ001GE.kvl)

File Tools
|VF'I 4 |VF'I 5 |VF‘I E
Station; |99+50.EIEI Station; |111+DD.EIEI uli} vI Station: |113+EIEI.DD
Elevvation: |405.92 Elevvation: |384.53 uli} vI Elewation: |419.41
Back Grade: |-1.BEDD Off "I : Frad Grade: |4.SEDD Off vI
<< Inzert | Dwnamic | Lelete | Inzert »» |
Length: | 1150.00 Length: | 800.00
Symmetnical Wertical Curve ™ i
Speed: &0 "I L: | 600.00
Station: |1DB+DD.DD LP Station: |1DEI+T-"EI.42 K. | 364630 Station: |114+DD.DD
Elervation: |390.11 LF Elevation; |388_44 S5O0 [ MaA Elewation: ISEIT-".E'I
Eleviousl 1|i| | _>|| 18 Hest |
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Using the Vertical Alignment Generator

FILE

TooLs

Various design parameters must be defined prior to designing a new profile; which are discussed in the
options supported under the three menu options; File, Tools, and User.

| Eile  Tools

Preferences...

Profile Cell Settings. ..

Preferences... - sets the rounding parameters for each of the items listed in the
dialog box. Also contains a toggle that will force the dialog to window center the
view on the current VPI. The Hold Vertical Curve toggle and the Maintain
VC K Value /Maintain VC Length option button dictate vertical curve
dynamics. If the Hold Vertical Curve toggle is active and if the option button is
set to Maintain VC K Value, then dynamic operations lock the K value. This in
essence allows the user to slide the grades along a continuous parabola
representing the vertical curve. If the Hold Vertical Curve toggle is active and if
the option button is set to Maintain VC Length, then dynamic operations create
a similar effect in that the vertical curve length is held constant.

K Walue Table. ..

Profile Cell Settings... - recalls the Settings dialog box that first appeared upon
initializing Vertical Layout.

Load Profile...
Save Profile

Save Profile as, .

K Value Table... - 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.

Clear Profile

Diraw Profile

Load Profile... - retrieves a previously stored profile from the coordinate

Exit

geometry database (.gpk)

Tools

Issue Datapoink

Critical Points
Best Fit

GEOPAK Road |
5/15/2008

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

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

Clear Profile - clears the profile display from MicroStation graphics and
removes all VVPI’s from the dialog box.

Draw Profile - write the graphic elements of the profile to the MicroStation file.
EXxit - ends the process.

Issue Data Point - Permits the user to type in stations and elevations, issue a data
point that can be part of a MicroStation place line, place a cell or perform other
generic operations. This is useful in displaying visual references within the profile
that need to be considered in design of the vertical profile.

Critical Points - Vertical curves may also be defined by one or two critical points —
i.e. the curve will pass through these points If mathematically solvable, the vertical
curve will be drawn and the design speed display adjusted to fit the current
parameters.

Best Fit - Three Best Fit tools are supported within the Profile Generator:
e BestFitLine
e Best Fit Parabola (Curve)
e Best Fit Profile

Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate

9-3



Best Fit tools

BEST FIT TOOLS

Three best fit tools are available to aid in the generation of a profile that closely matches the existing
conditions. Each tool is described in the following sections.

BEST FIT LINE

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

#5 Best Fit Line

=[O %]
-

™ UseFence

Lire Data:

|dentify Element

In this example, only the candidate elements within the fence are used for the Best Fit.

#5 Best Fit Line H[=
¥ Display Only W Use Fence

Lire Data:

Begin Station; 93+14.60R 1
Begin Elevation: 422 554724

Grade: -2.467400

Length: 1186.138248
End Station; 105+00.38 F 1
End Elewvation: 333.2596554
Fib5: 0.108693

BEST FIT PARABOLA

The Best Fit Parabola tool fits a vertical curve between the candidate elements. The resultant curve
data is displayed in the dialog and the curve is drawn onto the profile cell.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Best Fit tools

In this example, only the candidate elements within the fence are used for the Best Fit.

BEST FIT PROFILE

gBest Fit Parabola

¥ Dizplay Only ¥ Use Fence

ISE E3

Parabola Data;

|dentify Element

gBest Fit Parabola

¥ Display Only W Use Fence

Parabola Data;

ISE E3

WPC Station: B7+25.49 R 1
WFC Elewation: 433658071
Back Grade: 0.207413
Pl Station: 83+62.80 R 1
P Elevation: 434150273
T Length: 474611065
WC K Walue: 154.321788
Ahead Grade: -2.868051

The Best Fit Profile tool fits a profile (comprised of tangent lines and vertical curves) between the

candidate elements based on the constraints in the Design Parameters. As there is no symbology
option, the active symbology is used.

GEOPAK Road |
5/15/2008
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Creating A New Profile

Z5 Best Fit Profile [_ O] =]
r

~ Design Parametes
Upper Ervelope Distance

| 0.0000
Lawer Ervelope Distance I 0.0000

Dptirmum Crest Curve KW alue: I 1000000
P | 100.0000

Minimum Yertical Curve Length I 1000000

|dentify Element

Optimum Sag Curve K Walue

The Upper and Lower Envelope Distance values determine an initial desired envelope for the desired
profile. Once the tangents are established within the design envelope, the Crest and Sag K values and
Minimum Vertical Curve Length are used as guidelines to establish parabolic vertical curves.

CREATING A NEW PROFILE

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

A new profile can be created with the following steps:

1.

GEOPAK Road |
5/15/2008

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

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

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

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

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

Define ahead (or back tangent)

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

Define remaining VPI’s and Grades
A repetition of Step 2 with an option to insert VPI’s between two existing VPI’ s.
Define Vertical Curves

Simply define the design speed from the Speed option button and GEOPAK wiill reference the
K-value table and draw the vertical curve. If a curve overlap occurs, an overlap message will
be displayed in the dialog box along with the overlap length. Length of Curve or K-value
may also be keyed in.

Adjusting Curve Lengths

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

Save the Profile.

Select File > Save Profile As to name and save the newly created profile. The names of
profiles are any 1-9 alphanumeric characters.
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Lab Exercise: Vertical Alignment Generator

PRECISION PLACEMENT OPTIONS
Options available for creating or modifying vertical curves, VPI’s and grade lines:

e OFF - Values change.
ILNci i e INC (Increment) - Ensures that the designated profile parameter will be

adjusted as defined in the Preferences dialog.

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

LAB EXERCISE: VERTICAL ALIGNMENT GENERATOR

Generate the Proposed Profile

1. Open the MicroStation file # Settings E
C:\data\geo\sc219\sc219profile.dgn. i [535 Q@
Access Project Manager. Operator Code: [ 36

3. Select the Vertical Alignment button from the ) LDCEHU:EE dc::;;glscm ®_=l
Road Project: SC219.prj workflow dialog. Herizontal Seale: [50.000000

4. All of the information in the invoked Settings Vettical Seale: [10.000000
dialog should be automatically populated based Fieference Statior: | 67+25.43 A 1
upon the information we provided in the Reference Elevation: [350.000000
DEFINE dialog in Lab 8. . [10000.00000C.

5. Click OK. v: [10000.00000C &

- Profile Cell
Draw Cell at>y | Identify Cell |

6. Provide the initial VVPI Station = 87+25.49 and the initial VVPI Elevation = 433.87 as shown in
the diagram below. Be sure to press Enter after each entry is made.

gPruﬁle Generator {K ¥alue Table: aashtoZ001GB. kvl) M= B

File Tools

IVF'| 1
Station: |8?+25.4E| 0ff "I
Elevatior: [433.87 ! Lock "E

<< Inzert | Dynamic | Delete | Inzert > |

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Vertical Alignment Generator

7. Click the Insert After button and complete the VPI Station and Elevation of the subsequent
V/PlIs as detailed in the table below.

VPI Station Elevation
2 89+50 435.83
3 95+00 419.69
4 99+50 405.92
5 111+00 384.53
6 119+00 419.41
7 128+50 426.82
8 133+50 435.09
9 146+75 472.75
10 152+50 471.02
11 158+50 446.78
12 169+50 438.56
13 178+00 397.75
14 186+00 441.85
15 197+25 479.8
16 204+25 505.59
17 211+25 521.73
18 219+00 514.57

8. Click the Prev button to return to VPI 2 as shown in the diagram below.

9. Enter a symmetrical vertical curve Length of 400.00. (The K value and Design Speed are
automatically computed.)

EPruﬁle Generator {Active Profile: SCZ19RFP, K ¥alue Table: aashtoZ001GE.kvl)
Filz  Tools
A [wriz EE
Station: W Station: W it vI Station: W
Eleration: W Eleration: W it vI Eleration: W
Back Grade: [05730 ot | . FwdGrade: [ 29345 0ff_*|
<< Inzert | Dwnamic | Lelete | Inzert »» |
Length: IW Length: W
Symmetnical Wertical Curve ™ i
Speed: 50 ¥ | L [400.00
Station: [B7+6000 HP Statior: [S8+41.71 K: [105.0542 Statior: [31+6000
Elevation: [43408  HP Elewatior: [434.48 550: [48338 Elevatior: [429.98
Eleviousl 1|i| 0 _>|| 13 Hext |
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Vertical Alignment Generator

10.

11.

12.
13.
14.
15.

16.

GEOPAK Road |

5/15/2008

Using the Next button to move to each successive VPI, key in the following curve lengths at
each VPI.
VPI Length of Curve

3 200

4 300

5 600

6 500

7 300

8 500

9 700

10 450

11 500

12 700

13 700

14 680

15 500

16 400

17 500

Select File > Save As to save the profile SC219RFP.

Profile: [SC2T9RFP =]
Input File: [1339036.inp Q

Cancel |

Exit the Profile Generator.
When prompted to save your profile, click No since we did that in Step 11.
When prompted to save your Vertical Alignment Settings, click Yes.

Open COGO and use the Element > Profile > Utility tool to see a listing of information
about the profile. Select profile SC219RFP then click the Print icon to describe the profile.
The Element > Profile > Elevations tool will provide elevations at any station or increment
of stations desired.

Exit COGO.

Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Vertical Alignment Generator

Drawing the Proposed Profile

Next, we are drawing the proposed profile ‘SC219RFP’ utilizing the Draw Profile tool on top of the
existing ground profile from Exercise 8.

1. Select the Draw Profile tool.

2. Select the COGO tab.

3. Select the Profile Name SC219RFP in the Details section.

4. Set the option button to By Feature in the Display Settings area of the dialog.
5

Click the Browser Feature (Paintbrush) then navigate to the item shown below.

£ Select Design & Computation Payitem ...  [H[=] E3

File Edit Settings Favorites Help

@Iid ok | Clse |

& PARSD  Parcels - Scals 50 A
[ PROFILES

& 0RTPROF  PROFILE 30°RT 50:1

& 30LTPROF  PROFILE 30LT 50:1

& 20EFROF EXISTING PROFILE 2011

& 20PFROF FROPOSED PROFILE 20:1

& S0EFROF  EXISTING PROFILE 50:1

= S0PPROF - PROPOSED PROFILE 50:1
23 COMPUTATION -

6. Click OK.

7. Select General in the Options area and set the Strip Grade Increment to 50. This will label
the elevations every 50’ along the bottom of the profile area.

Optiong

m Strip Grade Increment: IED.DDD
WPl [T Huorizontal Axis Labels
WE [T Wertical Axis Labels

[ Station Equation

8. Click Add COGO Profile Settings icon to draw the profile.

This will draw the proposed profile with the proper symbology in addition to labeling the
stations and elevations along the bottom of the profile and the elevations along the left side of
the profile.

9. Close the Draw Profile dialog.

Update Project Manager

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

1. Click the Define button from the Workflow dialog of Project Manager,
2. Highlight the Profile View option and populate the Proposed Profile field as depicted below.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Vertical Alignment Generator

anrking Alignment Definition: SC219

Design File: [ChdatahgeahSC2T¢ File: |

Plan Wiew
Pattem Existing Profie: [SCZT9RER Select |
Shapes
! Propozed Profile: ISE2'I JRFP Select |
Location . .
Crozs Section Wiew Begin Station: I 87+25.43
E sizting Ground -
End Station: | 219+00.22
Fropozed Finish Grade A talian *
DTH

ﬂl Cancel |

3. Click the OK button to save the updates and close the dialog.
4. Exit MicroStation.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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10 Existing Ground Cross
Sections

CHAPTER OBJECTIVES

In this chapter, you will learn to:

e generate existing ground cross sections based on a horizontal alignment and the surface model
beneath the alignment.

e review the sections utilizing the Cross Section Navigator tool.

INTRODUCTION

The prerequisites to generate existing cross-sections utilizing digital terrain modeling are:

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

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

e Pattern lines if pattern by design is to be utilized.
The generation of existing ground cross sections must be invoked from within the 2D MicroStation
design file wherein the sections are to be drawn. GEOPAK does not create this MicroStation design

file. The user creates the blank design file utilizing the desired seed file, and then GEOPAK draws
into it.

PATTERN LINES

Pattern lines are graphical lines and/or line strings in a MicroStation design file that define locations at
which the cross sections will be cut.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Accessing Draw Patterns

ACCESSING DRAW PATTERNS

The Draw Pattern tool can be accessed by selecting Applications > GEOPAK ROAD > Cross Sections
> Draw Patterns by Station Range. It can also be invoked from Project Manager by clicking Draw
Pattern or by selecting Draw Patterns by Station Range from the GEOPAK ROAD tool frame.

gDraw Pattern Lines !E[ E
[T Q, Chair [<Mone> =l L% Prafiler [<Naones =l
Beginning Ending
Left Offset(+]: I Left Offzet(+]: I
Station: I o Station; I o
Right Offzet[+]: I Right Offzet(+): I
Increment Vl I'IDD.DD [T Skewdngle [0.00

Level Symbology;, | ——— Ciraw Pattern Lines |

Once all of the fields have been completed, and the application is initiated, graphic lines (on the specified level, color
and style) are drawn along the chain. This is a visual representation of the location of the cross sections to be generated.

Six methods are supported for drawing the pattern lines:

e Increment — starts at the beginning station, and draws a pattern line at the given increment.
e Even - draws pattern lines at stations divisible by the given value.
e Once —draws a pattern line at a given station.

e Critical Points Horizontal — draws a pattern line at each of the critical point (i.e. POT, PC, PT,
etc.) within a chain.

e Critical Points Vertical — Draws a pattern line at each VPC and VPT in addition to the sag and
crest station of vertical curves based on the profile defined in the dialog.

e  Superelevation Transitions - The current design file is scanned for Superelevation shapes created
with the specified chain. A pattern line is drawn at the beginning and end of each Superelevation
shape, ignoring the beginning and ending station fields in the dialog. Note the Superelevation
shapes cannot be in a reference file.

The pattern lines are drawn into the current MicroStation design file. The user can use the
MicroStation Place Smartline or Place Line command to draw additional pattern lines at any user
defined location. In addition, MicroStation commands can be utilized to modify pattern lines drawn
via the dialog to lengthen, shorten, delete, copy, move, etc.

Note This should be completed before the existing ground cross sections are generated.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Generating Cross Sections

GENERATING CROSS SECTIONS

The Draw Cross Sections tool can be accessed by selecting Applications > GEOPAK ROAD > Cross
Sections > Draw Cross Sections from Surfaces. It can also be invoked from Project Manager by
clicking Existing Ground Cross Sections or by selecting Draw Cross Sections from Surfaces from the
GEOPAK ROAD tool frame.

Once the pattern lines have been drawn, the cross sections can be generated. Note the Job Number
must be defined in order to populate the Chain list. Once the Chain is defined, the dialog unghosts.

# Draw Cross Sections M= E3
File Edit Update Options
Job Mumber: (833 =]  Chain [SC2159R
I DF Origin
H5 Cells I Surfacesl
 Pattem
By Station vI
Begin Statior: | 87+25.49
End Station: [140+17.45
Increment vI ;| 10.0000
Left Offzet: | 20,0000
Right Dffset: | 20.0000
rScale ————————  Spacing
Harizontal: Iw Harizontal: Iw
Vertical: Iw Vertical: IM
Murnber of %5 by Colurn: |2D

The dialog contains a menu bar with three listings:

File
Edit

Update Options:

Standard file utilities to load, or save settings, plus a dialog exit option.

Options to Cut, Copy and Paste rows in the surfaces list box. Also, save
and restore settings in the RSC file or clear list of all surfaces.

User-defined options on how the software handles the redrawing of cross
sections.

Three Update Options are supported, along with a Query option:

Delete Existing Elements and
Redraw

Delete Non-modified Elements
and Redraw

Draw on Top of Existing

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

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

When this option is activated, any previously drawn ground lines are
ignored and a new set is drawn, resulting in two sets of ground lines.

Query When activated, the user is prompted each time Draw is clicked.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Cross Section Navigator

Two tabs on the dialog support the input data required to draw cross sections:

XS Cells Defines the location of cross sections utilizing either pattern by station or pattern by

design. In addition, the scale and spacing are defined on within this tab.

Surfaces Define the surfaces utilized for drawing cross sections. Note multiple surfaces may

be drawn in a single processing. Source data includes GEOPAK TIN files, Site
Models, or Site Objects.

On the XS Cells tab, the Pattern group box has three choices:

Pattern by Station Utilizes Begin and End Station values in addition to an Increment/Even option and

Left and Right Offset fields to determine cross section location. This works well
when no sections are needed that are at odd stations, skewed or kinked relative to the
Chain.

Pattern by DGN This method utilizes graphical representation and draws one cross section for each

line or line string of the specified parameters. Those parameters include Design File
which is the name of the file that contains the lines and line strings in addition to their
associated symbology.

In Existing Only No user input is required, as this option draws ground lines only for cross section cells

which were previously drawn. Therefore, no other pattern requirements are needed.

CROSS SECTION NAVIGATOR

The Cross Section Navigator is NOT accessible from Project Manager but can be invoked by selecting
Applications > GEOPAK ROAD > Cross Sections > Navigator or by selecting it from the GEOPAK
ROAD tool frame.

The Cross Section Navigator tool is used to view and traverse between cross sections. It can also be
used to draw cross section information.

Cross Section Mavigator - MAIMLIME - Scale 1H: 1 ¥

: ]
=1 = 4s] 4 |88 bbb 2] )

The user can scan through the cross sections by either choosing the station from the drop down list, or
by using the First Section, Previous Section, Next Section, or Last Section icons (arrowheads). The
Reset Navigator icon window centers the current station to the view.

The Profile Elevation enables the user to define a Profile Name, and optionally, an Alternate Chain
and Offset. Once the dialog is populated, pressing the DP button in the upper right hand corner acts as
a MicroStation data point in any MicroStation command where a data point is utilized.

The Open View Control Dialog enables the user to open several windows to view different portions
of the cross section at the same time. The user can view the whole cross section in view 1, the left side
in view 2, and the right side in view 3, etc.

Cross section elements can be added or modified using MicroStation tools or GEOPAK cross section
drawing tools, as detailed in the table below.

DP Offset Elevation Data points at a given offset/elevation, or find the offset/elevation of the
cursor location.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Summary - Basic Steps to Creating Existing Ground Cross Sections from a DTM

i £ DP Dffset Elevation - MAINLINE -0 x|

Cursor ———————————
Elevahon I 0.000 Elevation 0,000
fifzet [0.000 Offset 0,000

DP Delta Distance Draws a line at a given horizontal distance and slope.
Slope
i

Delta Horizontal Distance | 0.000 op
! Slope [runrise E [1.000 -[1.000

XS Active Angle Tool  Sets the active angle to the given value. If a MicroStation tool is used with

s the active angle option, this value is used.

Z 5 Active Angle Tool - MAINLINE -0 x|

Slope [rur:rise vI |1.EIEIEI : |1.DDD Set.&.t’-‘-.l

Draw XS Line Draws a cross section line. The length and/or slope can be specified.
i o

[ Delta Distance [oooo
I Slope unise] ¥ F [1.000  :[1.000

SUMMARY - BASIC STEPS TO CREATING EXISTING GROUND CROSS SECTIONS FROM A DTM

a r w0 DD PRE

GEOPAK Road |
5/15/2008

Requires a horizontal alignment stored in *.GPK file.
Requires an existing triangle file (TIN) from a DTM.
Draw pattern lines.

Process cross sections using Draw Cross Sections tool.

Review and modify (if necessary).

Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate

10-5



Lab Exercise: Existing Ground Cross Sections

LAB EXERCISE: EXISTING GROUND CROSS SECTIONS

Draw Patterns

The first step is drawing MicroStation lines or line strings is to define the location of the existing
ground cross sections.

1. Open the MicroStation file c:\data\geo\sc219\sc219sh.dgn.

2. Select Project Manager.

3. Click Draw Pattern from the Road Project: SC219.prj workflow dialog.
4. Create a new run called SC219R. Open the run.

Fiun Marme: I SC219R

Degcription

Cancel |

5. Populate the dialog as depicted below.

# Draw Pattern Lines M= E3

Job: |839 Q, Chair [SC219R | ,ﬁ Profile: |SE219RER =l

Beginning Ending

Left Offset(+]: |15|:I Left Offzet(+]: |150
Station: I15EI+EIEI.DD o Station; |21 9+00.00 o

Right Offzet[+]: |1ED Right Offzet(+): I'IED

Even | [5000 I Skewargle [O0D
Lewel Symbalogy: = | ____________ Draw Pattern Lines |

6. Double click the Level Symbology graphic.

Sumbology
ICY R0 PD Patlnl B3
Color: L] ByLevel |
Style: | (0] ByLeve =]
Wweight: | ByLevel =]
7. Setthe Level to RD_PD_PatLnl, then Color, Style and Weight to ByLevel.

8. Click OK.

9. Click Draw Pattern Lines.

This initiates the plotting of the patterns into the design file. Fit the MicroStation view if
necessary to see the patterns.

10. Close the Draw Pattern dialog and Save Settings.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Existing Ground Cross Sections

11. Delete the pattern lines on the +50 stations on tangents.

Hint Attach the PP file with only the levels enabled that have the chain and station annotation.

Update Project Manager

We are completing the Pattern section of the Working Alignment Definition in Project Manager.

1. From the Workflow dialog of Project Manager, click Define.
2. Highlight Pattern.

3. Enter the Pattern information as depicted below.

Since we are in the pattern file, you can use Match to accomplish this task rather than
manually typing in the information.

g\h'urking Alignment Definition: SC219
Plan View By Design File I
'“-'3”" Horizontal Scale; |5 Wertical Scale; |5
apes
Profile\?iew Dresign File: |C219'\sc21ﬁsh.dgn [0}
Location W LvMames: IHD_PD_Path1 ()
Cross Section Yiew : I—
Ewigting Ground I Ly Humbers =
Propozed Finizh Grade v Colars: IByLeveI d
DTM I Styles: IB_I,JLeveI 2
Dizpl
I Weights: IB_I,JLeveI (i} s
EIKl I:ancell o Types: |34 d _IHESEt
Placement ———

4. Right click the Placement graphic and select By Element.

Identify a pattern line in the drawing and accept. This will set the Placement symbology for
any future pattern lines.

6. Click OK to save the updates and close the dialog.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Existing Ground Cross Sections

Generate Existing Ground Cross Sections

1. Open the MicroStation file ¢:\data\geo\sc219\sc219dx.dgn.
2. Click Existing Ground Cross Sections on the Project Manager dialog.
3. Create a run called SC219R.
4. Populate the dialog as shown below:
£ Draw Cross Sections == £ Draw Cross Sections M= E3
File Edit Update Options File Edit Update Options
Chair: [SC219R =] Diraw | Job Mumnber: |839 vl Chair: [SC219R =l Diraw |
™ DF Origin I DF Origin
#5 Cells I Surfaces] 5 Cells] Surfaces I
- Pattern Type | Mame Digplay Settings Method
EuDGH Fils vI BuLevel Triangles @
[ ]
Design File: | sc219sh.dgn Q
¥ Levels: [RD_PD_PatLn a i
¥ Colors: [EyLevel 7 W Line I Line Shing
¥  Stles IEyLeveI - td atch Rezet | [ Detais
_ T TIM File: | sc219.tin
¥ Weights: IB-"'LEVEI a | BERET Method:  Triangles Line String vI
~ Scale 5pacing — Display Settings Filter Talerarces
Harizontal: [ 5000000 Harizontal: [1000.000 By Level Spmbology | T L 1] Harizontal: [0.300
Yertical | 5.000000 Yertical: | 500.0000 Feature: < M Enfries » =l & W ariance: ID_'IDD
Humber of #5 by Column: |2D
~ Text Settingz )
" Elevation - ¥ “oid _
Note Note: The Display Settings are set in the GEOPAK Set Feature dialog. The dialog is
accessed by double clicking on the sample graphics boxes.
Sumbology
Level |RD_¥S_ExGround =]
Color: [T ByLevel |
Stle: |[— — — [3)ByLevex]
eight, |me—Fy| eyvel )
-
Canicel |
Note Do not forget to click the Modify icon to update the preferences

5. Enable the Elevation toggle and populate the text parameters as shown.

GEOPAK Road |
5/15/2008
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Lab Exercise: Existing Ground Cross Sections

— Spmbalogy
Level: |RD_x%5_Ti_Elev Ex x|
Color: I. Bylevel VI

Wweight: | EyLevel =]

~ Test Preferences ——————————
Set Juztification

Th IW a
Trat IW
Ft [Fy 3USTN_ENGMRG =l
Decimal: 2_|
TH/T'W Fized vI
Angle: WE
 Anchor Point Shift

Horizontal: I -0.500

Yertical | 5.000

Cahicel |

Note Do not forget to click the Modify icon to update the preferences

6. Generate the existing ground cross-sections by clicking Draw.

7. Exitthe Draw Cross Sections dialog and Save Settings.

Review Cross Sections

1. Select the Cross Section Navigator tool (Road: Cross Sections > Navigator.)
Cross Section Mavigator - SC219R - Scale 5H: 5 ¥

=]
SIEERN NN S

2. Browse and check your existing cross sections.
3. Exit the XS Navigator dialog when done.

Upon reviewing the sections, it is desirable to “lock” the elements to prevent accidental
deletion or modification in later steps.

Select Edit > Select All from the MicroStation menu bar.
Then select Edit > Lock to lock the elements.

Clear the selection set.

Update Project Manager

We are completing the Pattern, Cross Section and Existing Ground sections of the Working Alignment
Definition in Project Manager.

1. Click Define from the road flow chart.

2. Highlight Cross Section View.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Existing Ground Cross Sections

anrking Alignment Definition: SC219

¥5 DGM File: IC:\dala\gen'\SEE'IE

Plan Wiew
Fattem
Shapes
Prafile Wiew Chaiti: ISE2'I i3]

Begin Station: I 150+00.00F 1
End Station: I 213+0000R 1

Fropozed Finish Grade
DTH

ﬂl Cancel |

3. Click File and select SC219dx.dgn.
4. Highlight Existing Ground and populate the dialog as depicted below.

g\h'urking Alignment Definition: SC219

FlanView ¥ LvMames: [RD_%5_ExGround | (]
Fattern
Shapes [/ L Mumbers: I |
Profile View v Colors: | ByLevel 1
Location
Cross Section Yiew v Styles: | Bylevel ] Match
E sisting Giround M weights |ByLevel 1 Dizplay
Propozed Finizh Grade —
OTM v Types: [3-4 @ Reset

&I Cancel |

Since we are in the cross section file, you can use Match to accomplish this task rather than
manually typing in the information.

5. Right click the Placement graphic.

Identify a cross section ground line in the drawing and accept. This will set the Placement
symbology for any cross section lines.

7. Click OK on the Working Alignment Definition dialog to save the updates and close the
dialog.

8. Exit MicroStation.
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11 Superelevation

CHAPTER OBJECTIVES

In this chapter, you will learn to use GEOPAK Automated Superelevation dialog and Autoshape
Builder to apply superelevation to a roadway.

INTRODUCTION

GEOPAK supports a myriad of options for the definition of pavement on proposed cross sections.
They range from a single slope specification emanating from a baseline / profile on each section, to a
complicated multiple roadways, each with its own superelevation transitions.

The most basic is the project where no superelevation transitions are required, i.e., the roadway slope
for all pavement (if any) can be specified as a single value. In this case, the slope can be defined with
the proposed cross section processing and any additional superelevation work is not required. This
process will be utilized in Exercise 12 when we have GEOPAK draw the existing shoulder and
pavement on the sections — shapeless.

Another option is the definition of superelevation when roadways are constant widths without tapers,
i.e., turn lanes, acceleration and deceleration lanes, etc. In these areas, the automated superelevation
can be utilized, based on a user-defined design speed and considering the geometry of the specified
roadway. After careful review of the data (in ASCII format) and overriding the computed values,
GEOPAK draws pavement representations as complex shapes into a MicroStation 2D design file.

A third option is the definition of superelevation when roadways are not constant widths, i.e., gore
areas, turn lanes, acceleration and deceleration lanes, etc. In these areas, graphics elements within a
MicroStation 2D design file are utilized to create complex shapes which define the superelevation
transitions.

A combination of these tools can be combined with a project, or even within a single roadway. The
shapeless mode is excellent for rural applications, low volume city streets, frontage roads, etc., while
the automated method quickly generates automated shapes for more complex roadways. Any area
which cannot be defined via the automated method can be augmented by the graphical method.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
5/15/2008 11-1



Accessing Automated Superelevation (AutoShape Input File Maker)

ACCESSING AUTOMATED SUPERELEVATION (AUTOSHAPE INPUT FILE MAKER)

The Automated Superelevation tool can be accessed by selecting Applications > GEOPAK ROAD >
Cross Sections > Superelevation Shape Manager Tools. It can also be invoked from Project Manager
by clicking the Calculate Superelevation button or by selecting the Automated Superelevation icon
from the GEOPAK ROAD tool frame.

The GEOPAK Superelevation package enables the user to create, edit, and run an autoshape input file
quickly, basing it on an existing COGO alignment.

A rich set of preferences is available which gives the user complete control over every aspect of the
standardization of the superelevation design process. AASHTO Method V is available as a default,
along with the ability to employ user-defined lookup tables both for e (superelevation rate) and for
runoff length. User-defined equations may also be entered to compute these values. A thorough set of
options is available for resolving the superelevation conflicts of Reverse Curves, Compound Curves,
Broken Back Curves, and Short Curves.

GEOPAK calculates superelevation # Automated Superelevation - 5C219R ==
transition locations for any alignment File

stored into the coordinate geometry - St Bers

database. The main superelevation Jobs [E33 Q0 Chain oezion =] JE

dialog is simple and straightforward,
allowing the user to select which
preference file is to be used for the

current session, as well as enabling the Preference File: [scdot e | Faciity: Undivided |
entry of the typical section lane L Selection: [Equation v

Design Speed: | 45 Begir: |87+25.49 i
Trarsition (13| Linear bt End: | 140+17.46 b

configuration in the simple engineering ] Fight

terms of Number of Lanes, Lane o

Widths, Median Width (if any), and Proile: [SCZ1SAFP =]

Cross Slope. More complex lane Tie: _Offset -| Difset; [0.0000
gggglegduratlons may be represented as % Slope | Oiffset | Offset | Dependent_|

Upon computation of the superelevation
parameters (cross slopes and
stationing), the information is stored in
an ASCII file, where the user may
review and modify the transitions, if Create Input File: | Q
desired. After reviewing the
information, the ASCII file is executed
from the Autoshape Builder to generate
superelevation shapes.

TR KD

Generate Superelevation Tranzitionsz |
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Accessing Automated Superelevation (AutoShape Input File Maker)

Job

Coordinate geometry database containing the desired chains and profiles.

Chain

GEOPAK baseline chain dictating the horizontal geometry for which
superelevation transitions are calculated. This chain is also called the Shape
Cluster Baseline in the Auto Shape input file.

Begin Station

When the chain is defined, GEOPAK populates the Begin Station with the
default beginning of the chain. To compute superelevation for part of a chain,
adjust the station.

End Station

When the chain is defined, GEOPAK populates the End Station with the
default beginning of the chain. To compute superelevation for part of a chain,
adjust the station.

Design Speed

Design speed that determines what Design Speed is to be used either in the
tables or equations for e and length computations.

Preference File
e selection
L selection

The Preferences File combo box selects which Preference File is to be used
for this computation. The various Preferences Files which are available in the
combo box are determined by what files have the .sep file extension in the
Preference Files Path on the User Directories dialog. When it is set, the
available e and length Selection combo boxes are filled in according to the
csv file names as specified in the Preferences File. Those combo boxes
determine which table within the .csv file will be used for computation.

Facility

Facility determines whether the roadway cross section is to be divided or
undivided. This option determines two things. For the dialog box, it
determines whether or not the values Profile, Tie (Offset or PGL), and or the
Tie or PGL values may be different. If they are different then two shape
clusters are to be generated, which usually is required for a median. The state
of the Facility option button also determines which Preference is used as
found on the Distribution tab of the Preferences dialog.

Left / Right tabs

The area enclosed in the Left / Right tabs are for the determination of values
specific to shape clusters.

NOTE: The right and left tabs contain data pertaining to each lane within
each roadway. If the Facility is undivided, then the left tab is for the left
lane(s) while the right tab is for the right lane(s). If the Facility is divided,
then the right tab is for the entire right roadway, while the left tab is for the
left roadway.

Create Input File

ASCII file wherein GEOPAK creates the autoshape input file. DO NOT
include the extension, as GEOPAK adds .inp to the field.

Generate Commence automatic superelevation calculations

Superelevation

Transitions

Profile GEOPAK profile defined as the Shape Cluster Profile in the Auto Shape
input file.

Tie Offset - Horizontal distance from the Profile (PGL) to the Chain.
PGL Chain - Chain stored in the gpk file that the shapes will be computed
from. This chain does not require a profile be stored with it as the defined
profile will be applied to this chain.

Offsets Offsets define the dimension of the shape (usually a lane) by two offset

distances from the baseline. Note that tapers are not supported. Offset
distances are negative if measured to the left. . Each lane must have the
same offset on the left as the left adjacent lane and must have the same offset

GEOPAK Road |
5/15/2008
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Accessing Automated Superelevation (AutoShape Input File Maker)

on the right as the right adjacent lane (no gaps in offsets). Computation may
not proceed if this condition is not met.

% Slope Cross slope of each shape in normal crown in percent format. A negative
sign denotes the roadway going downward, while emanating away from the
PGL. A Normal Crown section of 2.0% would, therefore, be entered as —2.0.
Lane offset values are entered in terms of master units, i.e., feet or meters.

Dependent / One dependent shape, which is based on the profile, is required for each

Independent cluster. Other shapes are drawn not based on the profile, but on adjoining
lanes, and are independent. For example, turn lanes are drawn abutting next
to the mainline roadway, so they are independent. However, a lane based on
the profile for its initial elevation, such as one of the through lanes, is profile

dependent.
Edit buttons: Add - populate the fields and click Add.
Add To delete a line, highlight the desired line, then click the Delete. To modify
Delete a line, highlight the desired line, click once on the value to be modified. The
Modify value will be placed in an edit mode. Change the value then hit enter or tab
out of the field.
Quick Entry Enables the user to populate the shape cluster list boxes quickly while
(second to bottom entering the data using engineering terminology.
tool to the ight of ety
the list box)
Facility:  Undivided vI
Median wwidit [0000
Lane Widthz: |12.DDDD
Total Mumber of Lanes: |2
MHominal Percent Slope I -2.0000
Cancel |
Rectify Lanes If Offset values have been entered that create a gap between
(bottom tool to the right of the list lanes, the Rectify Lanes option removes this gap. Click
box) Rectify Lanes and the values will be modified so that any

gaps are removed.

Selection of the Generate Superelevation Transitions button performs the actual superelevation computations. Three
things happen at this point.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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. FirSt, the su per9|evati0n £ Texut Editor: sc219r_shapes.inp [_ (O]
transitions as computed by Fle Edi Criteria

GEOPAK are written to the OD=d & vy ou GH)
Autoshape Input File
specified by the user (in the

B

*® Superelevation Settings and Parameters:

Froject Hame: C:sdata“geo~S5C219-~5SC219 prj

Create |npUt File fleld) M=zer C:~datasgeonSC219%projdbs~john
Fun Hane: SC219ER
1 i Unit Sy=tem i= english.
° Se?ond’thelog ﬁlels Created input file "=c219r shapes. inp"
written. Created activity log file "scZl9r shapes. log".

Created on Fri, Dec 08, 2006 at 12:54.

«  Finally, the Autoshape Uoing Ergforence File feoior o
|nput F||e iS IOaded intO the U=zing Length Selection of "Equation”

. A Lo U=zing Design Speed of 45.000000.
text editor running within -

MicroStation. This u
Autoshape Input File Editor ~ [fif° =taes o,
has an icon at the top that

auto shape set

allows the AUtOShape |nput shape cluster baseline = SCZ19R
File to be run. Autoshape Shabe Slucrer ettt I 8mo0
D
Input files can also be run depondent shape
fro_m the Autoshape ool T T
Builder. filler line ststion ~ =zlope
87+25. 490000 -2.0800
104436 557143 -2.0800
104494200000 —4.4500 % Curve SC219R-2 =~
109443300000 —4.4800 % Curve SC219R-2 *~
110+00.942857 -2.0800 =
Line: 1 |Cat 1
EXAMPLE - AUTO SHAPE ASCII INPUT FILE
/* Superelevation Settings and Parameters:
Project Name: C:\data\geo\SC219\SC219.prj
User: C:\data\geo\SC219\projdbs\john
Run Name: SC219R
Unit System is english.
Created input file "sc219r_shapes.inp™.
Created activity log file "sc219r_shapes.log".
Created on Fri, Dec 08, 2006 at 12:54.
Using Preference File *'scdot_e"
Using e Selection of "6% e max".
Using Length Selection of "Equation"
Using Design Speed of 45.000000.
*/
auto shape
job number = 839
auto shape set
shape cluster baseline = SC219R
shape cluster profile = SC219RFP
shape cluster tie = 0.0000
dependent shape
chain / offset
SC219R -31.5000
SC219R 0.0000
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Example - Auto Shape ASCII Input File

filler line station / slope

87+25.490000 -2.0800
104+36.557143 -2.0800
104+94 200000 -4.4800 /* Curve SC219R-2 */
109+43.300000 -4.4800 /* Curve SC219R-2 */
110+00.942857 -2.0800
129+48.300000 -2.0800
132+11.100000 0.0000
132+83.400000 3.0100 /* Curve SC219R-4 */
139+93.300000 3.0100 /* Curve SC219R-4 */
140+17.457250 2.0043

auto shape set

shape cluster baseline = SC219R
shape cluster profile = SC219RFP
shape cluster tie = 0.0000
dependent shape
chain / offset
SC219R 0.0000
SC219R 31.5000
filler line station / slope
87+25.490000 -2.0800
101+24.100000 -2.0800
103+86.600000 0.0000
104+94.200000 4.4800 /* Curve SC219R-2 */
109+43.300000 4.4800 /* Curve SC219R-2 */
110+50.900000 0.0000
113+13.400000 -2.0800
132+61.061462 -2.0800
132+83.400000 -3.0100 /* Curve SC219R-4 */
139+93.300000 -3.0100 /* Curve SC219R-4 */
140+15.638538 -2.0800
140+17 .457250 -2.0800

Plot Parameters
Dependent Shape
Ivhame = Default

co =6
Ic =0
wt = 2

Dependent Text
Ivhame = Default
co =6
Independent Shape
Ivname = Default

co =1
Ic =0
wt = 2

Independent Text
Ivhame = Default
co =1

Write shapes into dgn = C:\data\geo\SC219\sc219sh.dgn

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Draw Shapes into Plan View File

DRAW SHAPES INTO PLAN VIEW FILE

The Autoshape Builder is NOT accessible from Project Manager but can be invoked by selecting
Applications > GEOPAK ROAD > Cross Sections > Superelevation Shape Manager Tools or by
selecting it from the GEOPAK ROAD tool frame.

Once the shape input file (fname.inp) has been created and reviewed, the designer can run the input file
to place the superelevation shapes into the specified graphics file. To use the interactive method to
define roadway superelevation (in a .dgn file) the designer selects the Autoshape Builder from the
Superelevation Shape Manager Tools tool bar (or alternately from this same tool within the Text Editor
as described above).

ESUperelevatinn Autoshape Builder M= E3
#utoshape Input Fie: | Q
[ Display Only

Superelevation Shape Level Symbology
[ Ovenide Input File Level Symbology

Dependent Shape; =
|ndependent Shape: _

[raw Superelevation Shapes |

Autoshape Input  Name of .inp file (shapes.inp) created by the Automated superelevation
File generation containing the transitions.

Display Only Create the shapes in “Display Only” mode. That is, they are not written to the
design file and a view Update operation eliminates them, as does zoom in, etc.

Override Input This option is used to override the Plot Parameters settings in the Superelevation
File Level Shapes input file.
Symbology

The shapes are placed in a 2D graphics file on level 63 by default. The plot parameters can be
modified in the input file with a text editor prior to building the shapes into the graphics file or with the
User > Symbologies pull down on the Automated Superelevation dialog.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
5/15/2008 11-7



Superelevation Shape Manager Tools

SUPERELEVATION SHAPE MANAGER TOOLS
The Superelevation Shape Manager Tools can be invoked by selecting Applications > GEOPAK

ROAD > Cross Sections > Superelevation Shape Manager Tools or by selecting it from the GEOPAK

ROAD tool frame.

The tools in the Superelevation Shape Manager Tools toolbox are detailed below.

_F'/_

Automated Superelevation - performs the actual calculations and stores the results in
an ASCII file, known as the autoshape input file.

¥

Autoshape Builder - processes the autoshape input file and draws corresponding
complex shapes in the specified 2D design file.

;i

F

Shape Maker - graphical method of drawing irregular superelevation shapes. This
method is utilized for gore areas, turn lanes, etc.

Shape Analyst - provides information on any point within a GEOPAK superelevation
shape.

Shape Profiler - provides profile information based on user-define increments
intersecting a GEOPAK superelevation shape.

Shape Editor - dynamically change parameters on a previously created shape. This
includes filler line stationing, dynamic moving of shapes, etc.

Shape Selector - highlights or selects shapes based on a wide range of user queries or
filters.

R |12 R |2 £

Shape Properties - provides information on any GEOPAK superelevation shape. In
addition, this shape information can be modified on individual shapes of selections of
shapes.

4

Shape to DTM - provides the option to store a DTM Dat file from the superelevation
shapes. In addition, it can plot the calculated elevations into the design file at a user
specified interval.

GEOPAK Road |
5/15/2008
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Superelevation Shape Manager Tools

SHAPE ANALYST

The Shape Analyst tool is extremely useful, as it provides information on any point within a GEOPAK
superelevation shape.

EShape Analyst [_ ] =]
User
Job: W Q, ™ DisplapOnly [~ Cross Section
- Elewation Infarmation
Chair : Im PGL Elewation : I—
Pofile: [ PGLSlope: [
Statior : I— Cross Slope : I—
Offzet : W Longitudinal Slope : I—
Eleration : I— Flaws Slope: : I—
[ Esxtrapolate Fixed Slope : m 4
By Sta/Offset | P | Dyramic |

Before using this tool, the Job Number must be selected. Upon selecting a Job Number, a Chain must
be selected that the shapes are defined relative to. If Display Only is enabled, information like
elevation and a flow arrow are drawn to the view, but they are not written as elements to the active
MicroStation file.

When the Cross Section toggle is not activated and a data point is issued within a shape, the elevation
of the data point and a flow arrow are displayed. When the toggle is activated, a dashed line is placed
through the data point, radial to the shaped cluster baseline. In addition to the elevation and flow
arrow placed at the data point, elevations are displayed where the cross section line intersects any
superelevation shape and cross slopes are labeled for each shape.

The By Sta/Offset button causes the current Station / Offset value to be projected back onto the shape
cluster baseline and the elevation of the projected point is displayed. This option can be manual entry
only and requires no data point on the screen.

The DP button works within a superelevation shape whose X, Y coordinates are utilized to compute
station / offset from the specified shape cluster baseline, which is subsequently utilized in conjunction
with the shape to compute the various slopes and elevations. After the DP button is clicked, numerous
data points can be placed. It is not necessary to click the DP button again. Each corresponding station
/ offset is displayed along with the associated output information.

The Dynamic button activates the dynamic mode. As the cursor moves across the screen, any
momentary pause places the elevation and flow arrow in the MicroStation file and computes and
displays the analysis information.

The Extrapolate Fixed Slope toggle is another option supported in the Shape Analyst tool. The option
is utilized when the data point, dynamic point or station / offset is outside of the shape. When the
option is not activated, the data point is projected back to the shape's chain. The elevations at the
edges of the shape are displayed and the slope of the outside shape is projected to the data point.
When the toggle is enabled, the user defined slope is projected from the outer most shape to the data
point to determine an elevation.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Superelevation Shape Manager Tools

SHAPE PROFILER

The Shape Profiler tool computes elevations along any GEOPAK Shape or MicroStation element at a
user specified interval. The element can be inside or outside of the shapes.

# Shape Profiler M= E3
User
Jab: [533 Q ™ Display Orip

| Graphic Grade

Chain: [<Gelects =] _ldentify Shape |
From Station: [
TaStation: |
Ewen "I I‘I—
Elewvation dlong:  Element vI

[ Continuous Extrapolation T Complex Chain

Identify Element |

The Job field can be populated by key in or using the Select... button. After selecting a GPK file, click
Identify Shape and data point on any shape along the desired Chain. Set the From Station and To
Station fields by keying in values or using DP.

Even should be selected when it is desired to have the elevations compute at the even station values.
Increment will allow the elevations to be computed starting at the From Station, then adding the
increment value to that station. Intersect is used with an element to compute elevations at all locations
that the element intersects the shape(s).

The Elevation Along toggle can be set to Shape or Element. When set to Shape, elevations will be
computed based on the Even/Increment value along both longitudinal edges of the shape. When set to
Element the elevations are computed along the element based on the Even/Increment/Intersect toggle.

Continuous Extrapolation allows the user to identify multiple longitudinal elements outside of the
shape area and compute elevations by a user defined Slope and one of three methods: Radial to
Baseline, Radial From Element, or Radial to Element.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Superelevation

LAB EXERCISE: SUPERELEVATION
Compute Automated Superelevation

Since our project consists of a single pavement configuration (4 lane undivided) we’ll create a single
run to process the automated superelevation data.

1. Open the MicroStation file c:\data\geo\road1\sc219sh.dgn.
2. Access Project Manager.

It should automatically access the Road workflow dialog since we “remembered” the options
in Lab 2.

Click Calculate Superelevation.
4. Create a new run called SC219R and click OK.

Select File > Level Symbology. Set the level for the Dependent and Independent shapes to
RD_PD_SuperShpl. Close this window.

&5 Superelevation Shape L... [HE
Dependent Shapes: ;

|Independent Shapes: -
6. For the upper portion of the dialog, complete as follows:
Job Automatically set to Job 839 via Project Manager Define Settings
Chain SC219R

Begin Station 145+00
End Station 219+00
Design Speed 45

Preference File scdot_e

e Selection 6% e max
Facility Undivided
L Selection Equation
gnutumated Superelevation - SCZ219R _ =]
File

Station Range

Job: ISEEI Q Chair: |5E21 R 'I ,[:§
Dezign Speed: |45 Beqir: |‘|45+EIEI.DEI i
Transition (DG Ligear "'l End: |219+DD.DD i

Freference File: I zodot_e j Facility:  Undivided "I
e Selection: I B% & max j L Selection: I E quation j

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Superelevation

10.
11.

12.

13.
14.

15.

GEOPAK Road |
5/15/2008

Set the profile to SC219RFP. Quckenry |
All shapes are computed from this profile. Faciity: Undivided |
Set the Tie to Offset and the offset value to 0.0. edian widit [0/0000

Lane Widths: [ 31 5000
Click Quick Entry on the lower right side of the Ane IS
Left tab Total Mumber of Lanes: [2

Maminal Percent Slope I -2.0800
H Cancel |

Populate the resulting dialog as shown.
Click OK.

Review the Left and Right tabs to ensure they look like the dialog below.

Left ] Riight

Prafile: |5E21 9RFP vI
Tie: Offzet vI Offzet: ID.EIEIEID

S

Create Input File: | c219r_shapes.inp a,

| Generate Superelevation Transitions |

Disable the Dependant check mark for the shape on the right side.
Enter the Create Input File as sc219r_shapes.inp.

This file stores the computed transitions for this station range.
Click Generate Superelevation Transitions.

This initiates the calculation of the transitions for the Left and Right roadway.

Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Superelevation

Review Computations and Draw Shapes

1.

gTeut Editor: 5c219r_shapes.inp =] E3

Eile

Review the computations within the Text Editor dialog.

Edit  Criteria

D&ed § BB >~

*

L

Froject Hame: C:~data*geo~SCZ219~5C219. prjJ
T=er Codatasgeo~SC2 19 projdbe"john
Fun Name: SC219R

Tnit Sy=tem iz english.

Created input file "=cZl9%r shapes . inp".
Created activity log file "sci2ld9%r shape=. log".
Created on Tue, Dec 19, 2006 at 14:17.

T=ing Preference File "scdot_es"

T=ing = Selection of "6 & max".

T=ing Length Selection of "Egquation”

T=ing De=s=ign Speed of 45.000000.

auto shape
job number = 839

| »

Superelevation Setting=s and Parameters:

auto shape ==t

zhape cluster baszeline = SCZ19R
szhape cluster profile = SCZ19RFF
zhape cluster tie = [0.0000
dependent shape
chain ~ offset
SC219R —31.5000
SC219R 0.0000
filler line =tation -~ =lope
145400 .000000 -2 .0800
163+99.75935%09 —2.0800
164+44 500000 —3.9400 <% Curve SC2Z19R-5 -
176477 .974619 —3.9400 % Curve SCZ19R-5 %~ ;d

|Line: 1 |Col: 1

OJ

Compare the computed stations and slopes with the stations and slopes in the SC219C3.PDF
file. Modify the input file as necessary to match the PDF’s stations for full super.

Save the updates to the input file.

Click Create Superelevation Shapes within the Text Editor dialog.
This tool draws the shapes into your design file.

Close the Text Editor dialog.

Close the Automated Superelevation dialog.

When prompted to Save Superelevation settings, click Yes.

Shape Manager Tools

Let’s review the graphical shapes before we continue on to proposed cross sections.

1.

GEOPAK Road |
5/15/2008

To access the Superelevation Shape Manager tools, select the Superelevation Shape
Manager Tool application from the Cross Section tool frame, or select Applications >
GEOPAK Road > Cross Sections > Superelevation Shape Manager Tools from the
MicroStation Menu Bar.
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Lab Exercise: Superelevation

2. Select the Shape Analyst tool.

Lser
Jobe [833 Q@ ¥ DisplayOnly [ Cross Section
r Elewation Information
Chain: [SC219R - FGL Elevation : [405.838
Prafile: [SCZ1SRFE PGLSlope: [056%
Siation : [175+413.80 R 1 Cross Slope: [A71%

Offget |28.382389 Longitudinal Slope I-EI.B2‘Z
Elewvation : |4DE.352 Flows Slope : |1.82 z
™ Estrapolate Fixed Slope : I 01

By Sta/Offcet | oP | Dynamic |

Enter Job 839 and Chain SC219R to complete the required definitions.
4. Click DP and data point within a graphical shape.
Review the information in the dialog.
Your dialog information varies from the dialog above based on the data point selection.

6. Close the Shape Analyst dialog.

Note Many user defined preferences are available to display information reflected by the graphical
shape. These preferences may be set via the Shape Analyst dialog by selecting User >
Preferences.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Superelevation

Update Project Manager

We are completing the Plan View of the Working Alignment Definition in Project Manager.

1. From the Workflow dialog of Project Manager, click the Define button.

2. Highlight the Plan View > Shapes option and populate the Shapes Design file as shown

below:

anrking Alignment Definition: SC219

Plan Wiew
Fattem

Prafile Wiew
Location
Crozs Section View
E sizting Ground
Fropozed Finish Grade
DTH

ﬂl Cancel |

Allln DG I
Dezign File: I C21Psc1%shdogn |

3. Click OK to save the update

Clean EOP Elements

s and close the dialog.

1. Attach the file sc219pp.dgn as a reference.

Note Use Coincident World as the method of attachement.

Turn off the reference file di

Turn on the level containing

N o o~ wDd

twice.

Turn off all levels in the active file.

Copy the EOP elements to the active file.

splay.
the pattern lines.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated
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Modify the existing EOP lines as necessary such that the pattern line only crosses the EOP
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Lab Exercise: Superelevation
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2 Proposed Cross Sections

CHAPTER OBJECTIVES
In this chapter, you will use Project Manager to create proposed cross-sections.

INTRODUCTION

When the Proposed Cross Sections button in the Road Project Manager is clicked, the Select Run
dialog is displayed. An existing run may be selected or new run may be started. When complete, click
the OK, which closes the Select Run dialog and opens the proposed cross sections dialog.

Note This dialog cannot be accessed outside of the Project Manager.
The left side of the dlalog contains £ Proposed Cross Sections - Mainline =]
the list of categories required to iles
process proposed cross sections. DA =
When each category is selected, Pattern
the dialog changes to reflect the g;isting Graund
- apes
requirement of each category. For Shape Clusters
example, when Plot Parameters is Diefine DEMN ariables
selected, the dialog changes to Define Variables

i Plat P. " =
reflect the various plot parameters = FArEmErE —

and text as depicted on the
following diagram.

£ Proposed Cross Sections - Mainline o ] [

Files
— #5 Lines

Pattem ﬂ ’7
Esizting Ground
Shapes
ShaEe Chusters [ Test .
Define DGM Variables I™ Line Test Sawte
Define Y ariables . li
Flot Farameters I Station Text ¥
Drainage hd [T Baseline Name Test Sanre

- Plat
¥ Pavement Thickness (1.0

¥ Fill Gaps Between Clusters
W Transition Definition ALL

W Interzect between Clusters

™ Process Clusters as Indicated
™ Remove Skewed Effect
[T Process Only Sections YWith Existing Ground

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Introduction

When XS DGN File is selected from the list box, the dialog dynamically changes as depicted below.
XS DGN File defines the MicroStation file wherein the original ground cross sections are located as
well as the location for the proposed cross sections.

£ Proposed Cross Sections - Mainline o ] oA |

Patterm
Exizting Ground
Shapes

Shape Clusters
Define DGEN Variables
Define Wariablasz

Plat Parameters ;l

#5 DGH File I:.;S.dgn Filez |
Tolerance ID.1EIEIEIEIEI

When Pattern is selected, the dialog changes as illustrated below.

i =

Eiles

%5 OGN File - ¥ s warking Alignment Defiition

.

iti Ground —BMI

Shapes Chait I— Select I

Shape Clusters _

Defire DEH Variables Hiriz. Scale | 10 Wert, Scale I'IIJ—

Define Y ariables DGH File | il

Plat Parameters LI — Cearch Critera
[¥ LvMames: PrPattern Lines EI
[T Lv Mumbers: a
¥ Colors: 0 j
¥ Styles: 0 i
[¥  ‘Weights O j
[ Types 3 EI

I atch | [izplay | Heset |

Three dialogs (Pattern, Existing Ground, and Shapes) support a toggle to Use Working Alignment
Definition. For example, in the Pattern dialog, if the toggle is not active, the user must supply all
pattern information.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Introduction

£ Proposed Cross Sections - Mainline ]

Files

%5 DGM File = [ Use ‘Working Alignment Definition

.

iti Ground —BMI

Shapes Chain [ Selact I

Shape Clusters .

Defirne DGH Yanisbles Hariz. Scale |1|:I— Vert. Scale |1|:I—

Define Yariables DGH File | il

Plot Parameters I
T Lvtames: | EI
" L Hurbers: | (|
r Colors: | j
r Styles: | |
T weights: | j
[ Tippes: | EI

tatch | Drizplay | Reset |

However, if the toggle is active when one of these three categories is selected, the data information
part of the dialog is ghosted and the required information is utilized from the current working
alignment definitions. If the toggle is activated, and the required information is not stored within the
current working alignment, an Alert message is displayed.

il
Files
5 DG File = V¥ Use Warking &lignment Definition
.
Ewigting Ground By EGir] Fil
Shapes Lhaity I Select I
Shape Clusters ,
Defirne DGH Yanisbles Huriz. Szale I 10 Wert, Scale I 10
Define Yariables B DGEH File: | File I
Plot Parameters 2 & arch Criteris
[7  LvMames: Pi_Patter_Lines EI
™ Lv Mumbers; (|
[ Colors: 0O a
[ Stylez: O |
I weights: 0 ]
¥ Types: 3 EI
ff bz | [izplay Eeset |
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Introduction

When the Shapes parameter is selected, the dialog is displayed as depicted below.

EPrnpnsed Cross Sections - Mainline P ] e
Files
5 DEM File - [ UsewWarking Alignment D efinition
Pattern = I
E wizting Ground Al

DGH File Files
Shape Clusters I —I

Define DGN Yariables
Define Waniables

Plot Parameters ;I

Three Shape definition options are supported:

Allin DGN

All shape elements within the specified file are utilized.

By Search Criteria

Only those shapes that match the specified search parameters are utilized.

Shapeless

No shapes are utilized, hence, there is no field for a shapes file name or files button.
This option will be used with the first exercise to produce existing shoulders and
pavement on the existing cross sections.

When the Shape Clusters parameter is selected, the dialog dynamically changes as depicted below
(there should not be any definitions within the dialog upon the initial invoking of this parameter):

£ Proposed Cross Sections - Mainline i ] 4|
Files
% DEN File —1 | Chain Tie/PGL  Profile | .
Patter Ypica I
Exizting Ground THigk I
Shapes
Shape Clusters

Define DGEN Variables

i i 5
Define Wariablasz Ehieln I TLI ID'DDDD[ Prof I il

Plot Parameters ;l 4dd | F odify | Delete | Up | Do |
~ Side Slope Condition
[efine I mdify [elete (0]} [awn
r Criteria File
Add | Delete | g | Dawh

The user may Add, Delete, or Modify any specified shape cluster. When the Scan button is clicked,
GEOPAK scans the design file and search criteria specified in the Shapes dialog and lists all matching
clusters. In the instance of shapeless criteria, the user must define each cluster by utilizing the Select
button or typing in the Chain, Tie/PGL and Profile associated with this shape; then click the Add

button.

GEOPAK Road |
5/15/2008
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Proposed Cross Sections - Mainline = =
d I jm|
Files
- Chain Tie/PGL Frafile
<5 DGM Fil & =
o MAINLINE MAINLINE Typical |
Exizting Ground m B
Shapes

ariables
Define Wariablasz
Plat Parameters

x| | Add | Modiy |

Delete |

Chain |M.~’-\INLI Tie ||D.DDDD[ Frof | MAINLI Scan |

up_|

Doty |

r Side Slope Condition

Define | Maodify | Delete | Up Down |
r Criteria File
pave.x Extend pavement and subgrade lavers to graphical eop for mainlirﬂ
shoulder.x drawsz paved shoulder
cix drawes curb and gutter ;l
Add | Delete | Up | Down |

After a cluster has been defined and highlighted, the Thick button in the upper right corner is
unghosted. This invokes a separate dialog to assign different pavement thicknesses and different
symbology to different roadways.

For example, in the dialog below, you can see we’ve assigned a pavement thickness to the Roadway
defined by Chain Mainline. After the information has been defined, simply close the Pavement
Thickness Plot Parameters dialog, as it does not need to be open in order to process.

GEOPAK Road |
5/15/2008

£ Pavement Thickness Plok Para: -10] =]
Thickness  Level Color  wheight  Style

Pr_Pavement

Thicknesz I 1.000000 —

Modify |

Delete

Copyright © 2005 Bentley Systems, Incorporated
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Introduction

The Side Slope Conditions need to be set up for each shape cluster. To define a side slope condition,
highlight the desired shape cluster then click the Define button. The dialog below opens.

£ Conditions

Side Slope LT |

=101 x|

r

nd

Station I

o1

r

[z

Station I

]

Station I

]

r

El

Station I

]

d
d
r
d
d

ar
ar |
ani

[~ Station I

]

E oF

The user can choose Side Slope LT, Side Slope RT, Side Slope LT/RT or Offset Minus/Plus Side
Slope LT/RT. Certain conditions such as Station > 50+00, or Median Width <= 7.2 can be set up to

apply the side slope information if those conditions are met.

For each Side Slope condition, criteria files are added based upon the type of features to be drawn in

the cross sections.

gPrnpnsed Cross Sections - Mainline ]
Files
%S [IGM File - Y ariable DGN
Fattern plan.dgn
Existing Ground GUARDRAIL plan.dgn
Shapes FavED SHOULDER plan.dgn
Shape Clusters CURBE & GUTTER plan.dan
D efine DGM YWariables SIDEWALK plan.dagn
Define Variablez .
Plot Parameters =| Bufile Al vI Seleck I

Y ariable Mame

FROPOSED EOP

DDE Feature hd |

DGN File | plan.dgn

DDE File: I C:\win32apphgeopakbintdefault. ddb
Feature: /Drafting Standardz/Topography/EQF
Description:  Edge of Pav't, Barier wal

Add

hd odify |

File |
File |
Select |

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. Variables that are previously
defined in the criteria will show up in the list. If the Select button is unghosted, variables remain
undefined and must be defined before processing the sections. Click Select to see a list of undefined

variables assign a value, then click Add.

GEOPAK Road |
5/15/2008
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gPrnpnsed Cross Sections - Mainline == =]
Files
-5 OGN File - Yarnable Yalue ﬂ
Pattern PAVEMENT THICKMESS 1.0
E isting Ground SUBGRADE SYME lw=Pr_Pawerr
Shapes FL&G 2
Shape Clusters FACE 08
Define DGM Yarniables TOF 05 =

D efine Variables

Plat Parameters =l Bufile Al i Select |

Wariable Marmne :

Yalue |

Add | Maodify |

Define Variables enable the user to enter job specific values for certain variables. (i.e. pavement
thickness, ditch width, backslope, etc.) The user can select the variable from the list, then enter the
new value and click the Modify button.

Z Proposed Cross Sections - Mainline (]
Files
Fatterm ;I 7% Lines
Ewisting Ground
gE:E:SCIustels e
Define DGM Yariables ™ Line Text Sare

Define Wariables . Ii'i
Plat Parameters I™" Station Text

Drainage b [ Baseline Mame Text Seie

- Flat
¥ Pavement Thickness [10
¥ Fill Gaps Between Clusters

¥ Transition Dfirition ALL

¥ Intersect between Clusters

[ Process Clusters as Indicated
I™ Remove Skewed Effect
™ Process Only Sections With Existing Ground

Plot Parameters enables the user to determine how the data from the superelevation shapes are going
to appear. XS Lines determine the symbology of the pavement surface. Text plots various pieces of
text relating to the cross section. The elevation of the PGL of each shape cluster is automatically
plotted. Enable the Line Text toggle to define this symbology for the PGL text. The Plot group box
enables the user to control different aspects relating to the cross sections and criteria files as detailed
below.

Pavement Thickness draws the bottom of shaped pavement for all clusters. If the Thick button was
utilized in the shape clusters dialog, this should be disabled.

Fill Gaps Between Clusters draws a line between two shape clusters if the criteria does not fill
between them.

Transition Definition defines the use of parabolic superelevation transitions.

Intersect Between Clusters extends or trims elements in a median to create a finished, clean
appearance.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Files

Process Clusters as Indicated forces the criteria to process the clusters as they are listed in the Shape
Clusters dialog. If this option is turned off, the clusters are processed left to right.

Remove Skew Effect forces GEOPAK to correct itself back to the pattern line if a skewed element is
encountered in the processing of the criteria files.

Process Only Sections With Existing Ground - If only one group (color) is indicated in the input file
for the existing ground in each run, the program loads into memaory only the ground lines of the
specified color, and processes only those sections. The time reduction may vary depending on the
specific conditions of the job and type of machine.

FILES
Under Files, the options are Run, Save Settings, Export... and Exit. To process | Files
the cross sections, click the Run button, which invokes the Process Cross Section ;
dialog. Save Settings simply saves the current settings to the run. When the File e
. . . . . . g5
> Export option is selected, the user may save the dialog information in an
ASCII input file for review or subsequent processing. The File > Exit option B
enables the user to exit the Proposed Cross Sections dialog box. The software Exit
also prompts the user with an Alert box if the settings should be saved before
exiting. Clicking the Yes button saves the current dialog settings, No does not
save the settings, but both buttons exit to the Project Manager.
PROCESSING

When File > Run is chosen, the dialog below appears.

gPrnpnsed Cross Section ﬂ

To Screen vI

™ Pause On Each Section
[~ Criteria Viewer

" ToLog File

The output can be displayed on the Screen Only, or written to a Log File and displayed to the screen.
The Pause On Each Section option enables the user to view each section as it is drawn. Criteria
View displays each step in the criteria file. This is primarily for debugging purposes.

CRITERIA FILES

One of the most powerful and flexible features of GEOPAK is the use of criteria in generating
proposed cross sections. Within criteria, design conditions can be evaluated and complicated design
decisions executed in response to these design conditions. The flexibility of criteria allows the
designer to make the design as basic or as complex as the project requires. Numerous baselines can
interrelate as ditches and medians are drawn between roadways and ramps. Sophisticated drainage
details can also be drawn with criteria. The list is endless.

Cross section criteria are used to draw cross section features outside of the mosaic of superelevation
shapes typically representing pavement. Operationally, the software constructs the cross section
features derived from the mosaic of shapes first. Then, the software constructs the remaining portions
of the cross section through the application of criteria emanating out from the outer edges of the
mosaic of shapes.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Typical Section Generator

TyYPICAL SECTION GENERATOR

Note the button labeled Typical.

gPrnpnsed Cross Sections - Mainline

Files

<5 DGHN File

Pattern

Enisting Ground
Shapes

Shape Clusters
Define DGEM Y aniables
Defirne Variables

Plat Parameters

Chain
rAAINLINE

-

Chair [MAIMLL Tie | [0.00000 Prof | MAINLI Scan

Madity |

=

bd |

Tie/PGL

Frafile
MAINLINE

Delete | Up |

Dovan |

This application enables the designer to apply specific criteria files from a standardized library to
specific typical sections, thereby foregoing the need to pick and choose which criteria files they need.

They simply select the typical section(s) for their project and the criteria files are retrieved for them
automatically from the library.

When the Typical button is pressed, the Typical Section Generator dialog appears as depicted below.

gTypical Sections

Template

Template Designed to Work with, 1

Job Mumber:

1o

Range

Apply to Wwhole Chain ™™ |

LoR]

-

_Select. |

Shape Cluster

Dezcription

The user must simply select the typical section from the left then click Apply. For a divided roadway
with a left and right Profile Grade Line, the user would apply the selected typical once to the left
roadway and then once again to the right roadway. You can also apply the typical to the entire length
of the alignment or only a portion of the alignment by changing the Apply to Whole Chain toggle to
Apply to Station Range and specifying a beginning and ending station for the typical.

GEOPAK Road |
5/15/2008
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Typical Section Generator

Documentation files are available for each typical section that explains what the typical does and
identifies variables that need to be set. The files are accessed from within the Typical dialog by
pressing the Description button. Below is a sample of one of the documentation files.

=lof x|
File Edit Yiew Insert Faormat Help
D|(a SR @l ¢=@)-] %
IAriaI j |12 j IWestem j BI[lgl@IEEIEl = ‘
Undivided New Pavement =

This typical section is used for undivided new pavement on non-local roadways. This typical
section can be used for either rural sections, urban sections, or a combination of both. The
typical section will draw the pavement, paved and graded shoulders, curb/curb and gutter,
sidewallks, and slopes.

Shoulder widths can be determined either from the graphics, or from a variable. If a graphical
shoulder is not found, the shoulder width variable is used. The type of curb is determined from
the symbology of the plan view graphics, and is drawn accordingly. The presence of a
sidewall and the sidewallwidth is also determined from the plan view graphics. Ifthereis
only one sidewalk line found, the sidewalk is drawn from the back of curk.

The section is determined to be in cut or fill at the edge of shoulder. If the edge of shoulder is
incut, a cut section is draw. If the shoulder is infill, a fill section is drawn. Typical slope
shapes can be chosen, the slopes can be forced within the right of way or a graphic line, or

the slopes and dimensions can be forced to a user defined variable. -
a | 3
For Help, press F1 >

When the Apply button is pressed, the Typical Sections dialog closes, returning the user to the Project
Manager - Shape Cluster dialog. GEOPAK has inserted the Side Slope LT and RT and appropriate
criteria, as depicted in the dialog below.

gPrupused Cross Sections - ML2 _ |D|l|
Files
%5 DGN File | EE Tie/PGL  Profils

Fattemn kAAINLINE MAIMLINE Typical I
Enisting Ground Thick, I

Shapes

Shape Clusters
Define DGN Varisbles | ppain [MaND Tie | [0.00000 Prof [MAIND _ Sean |
Defirne Variables

ob Farameters - odify elete p (]
Plat P Add b oudif Del ] 0]

r Side Slope Condition
RT
Define | Modify | Delete | Up | Down |
r Criteria File
pave.s Extend pavement and subgrade layers to graphical ecp far mainlic
shoulder.x Diraws paved shoulder, L
cix Draves curb and gutter. ;l
Add | Delete | Up Down |
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate

5/15/2008 12-10



Lab Exercise: Proposed Cross Sections

LAB EXERCISE: PROPOSED CROSS SECTIONS

This exercise consists of two distinct steps. This first step will draw existing features on our existing
sections. The second step will draw the proposed cross sections.

Drawing Existing Features onto Cross Sections

1. Open the MicroStation file c:\data\geo\road1\sc219dx.dgn

2. Invoke Project Manager.

It should automatically access the Road workflow dialog since we “remembered” the options
in Lab 2.

3. Choose Proposed Cross Sections from the Project Manager dialog and create a run called
ex_pave. Then double-click on ex_pave.

EPrupused Cross Sections - eX_pave !EI

File

#S DGM File: | ec\SC2TMEC219dedgn O

Tolerance: I 0.0710000

Esizting Ground
Shapes

Shape Clusters
Define DGM Y ariables
Define W aniables

Plat Parameters
Drainage

4. Complete the following items in the dialog.

XS DGN File This filename should be automatically defined as sc219dx.dgn.
Set the tolerance to 0.1
Pattern Use Working Alignment Definition
Existing Ground Use Working Alignment Definition
Shapes Set the Shape Option to Shapeless.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Proposed Cross Sections

5. Next, select the Shape Clusters category to invoke the following dialog.

£ Proposed Cross Sections - ex_pave M= E3
Eile
%5 DGH File
Fattem = .
.1 . al T |
E sizting Ground &I
Shapes __Thick_|

Define DGN Yariables

Define Y arables Chair: |5321 9 'I«Dg Frofile: |SE2‘| 9RFFP vl

Flot Pararmeters

Disinage Apply Profile at: Tie vI I 0.000000
bdd | Maodiy | Delets |  Up | Down |
r Side Slope Conditions
Define F ity | Delete U [ty |
 Criteria Files
Hame | Description |
Add | Delete | L | [ty

6. Define the Chain, Tie and Profile for the shapes.

Select the Chain, Profile and Tie shown above.
7. Click Add to add the chain, profile and tie to the shape cluster list.

8. Click Typical. Click OK if you are prompted with the following dialog.
st |

The template you selecked reguires at least one SHAPE in
@ order ko process, But the Project Manager is seb to SHAPELESS
Mode O to Continue, CAMCEL to Abort

ok Cancel |

9. Select the typical No. 83 — Draw EX. SUBBASE SHAPELESS.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Proposed Cross Sections

gTypical Sections [_ | ]

Description =] Job Mumber: |5339
FIND_CP RE fels
MARE P&V Template Designed ta work with: [1 [ Shape Cluster
EISEI;(LZ%(VU | D escription
OWVERLAT W... Range
OVERLAY . £ipply to ‘Whole Chain |
OWERLAY DI...
_Dor _DP ]|
r [sCzism

Apply

10. Click Apply to use this typical for all cross sections.

11. Select the Define DGN Variables category from the Proposed Cross Section dialog list box
to invoke the following dialog.

gPrupused Cross Sections - eX_pave !.
Eile
%5 DIGM File Y ariable DGH
Pattem E:-:I:E:I.Ir'u:] E=|:I|:|E= of pavement
E sizting Ground
Shapes
Shape Clugters
Define DGM Y ariables
Define Variables 1] | b
Flot Paranneters J
Drainage By file: &l -
Wariable Mame: [ existing edge of pavement Level Symbology ™
DGN File: | C:hvdatahgeohSC2194sc219sh.dgn [0}
Search Criteria
W LvMames: [RD_E* Foad 1
r I
r I
r I
I— [ g
r I

Match I Display | Reset | m

Modify the variable existing edge of pavement as shown.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Proposed Cross Sections

Note This tool scans all of the criteria files for the Define DGN Variables and allows you to define
them for each proposed cross section run.

12. Select the Plot Parameters category. DO NOT change any of the symbology settings for XS
Lines or Text. Toggle off all the options in the Plot section. The dialog should appear as

below.
gPrupused Cross Sections - eX_pave !E[ E

File

<5 DGM File

Fattern Crazs Section Lines: _
Exizting Ground

Shapes Teuxt

Shape Clusters [ Line Test I
Def!ne DG-N Variables [ Station Test _
Define Vaniables

Plat Parameters [ Baseline Mame Text _
Drainage

r Flot

™ Pavement Thickness [1.0

" Fill Gaps between Clusters
[ Transition Definition  Aoply Shape Transition Codes Vl

[ Intersect between Clusters

[T Process Clusters az Indicated

[T Remove Skewed Effact

[ Process Only Sectiohs with Existing Ground

At this point we are ready to process the proposed design sections for the chain SC219R.

13. From the Proposed Cross Sections dialog, select File > Save Settings, then File > Run.

14. The following dialog is invoked. You may define where you want to see the computed cross
section information, in an output file or on the screen only.

gPrnpnsed Cross Section E
ToLogFile
’7 {ToScreen ¥

[T Pause On E ach Section

[™ Criteria Viswer Apply |

15. Select To Screen. Activate the Pause on Each Section toggle to view the first design section
once it has been drawn. Click Apply.

gPrupused Cross Section E

" ToLog File

To Screen vI

¥ Pauze On Each Section
[ Criteria Wiewer

Note When errors occur, change the To Screen to To Log File then click Apply to generate the log
file. Use the GEOPAK Editor to open the log file to determine the problem

El

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Proposed Cross Sections

16.
17.

18.
19.
20.

GEOPAK Road |
5/15/2008

The error usually occurs at the end of the file. However, the error may be in the line(s) prior
the error message.

When processing is complete, click Exit to return to the Process Cross Sections dialog.

Dismiss the Proposed Cross Sections dialog by clicking the “X” in the upper right of the
dialog or by using the Files > Exit pulldown.

When prompted to Save Settings, click Yes.
Use Cross Section Navigator to review the existing shoulder and base as drawn.

Upon reviewing the sections, it is desirable to “lock” the elements to prevent accidental
deletion or modification in later steps. Select Edit > Select All from the MicroStation menu
bar. Then select Edit > Lock to lock the elements.

Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Proposed Finished Grade Cross Sections

In this set of steps, a new run will be created and used to generate the proposed cross sections.

1. Choose Proposed Cross Sections from the Project Manager dialog and create a run called
SC219R. Then double-click on SC219R and the following dialog will appear.

#5 Proposed Cross Sections - 5C219R ==

File

<5 DGHN File

Pattern

Eigting Ground
Shapes

Shape Clusters
Define DGM Yariables
Define VY ariables

Flot Farameters
Drainage

2. Complete the following items in the dialog.

XS DGN File This filename should be automatically defined as
sc219dx.dgn
Set the tolerance to 0.01

Pattern Use Working Alignment Definition

Existing Ground Use Working Alignment Definition

Shapes Use Working Alignment Definition

3. Click Shape Clusters to define shape clusters, side slope conditions and criteria files.

4. Click the Scan button to have the software scan the sc219dx.dgn file for all of the shape
clusters. The dialog below should appear.

#5 List of Clusters ==
Chain | Tie/PGL | Profile |

SC219R 0.000000 SC219RFF

Cloze |

5. Double click the SC219R chain then close the List of Clusters dialog.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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6. On the Proposed Cross Sections dialog, click Add to add the SC219R chain to the shape
cluster window. The dialog should appear as below.

gPrnpused Cross Sections - SCZ219R !EI E
File
<5 DG File Chaiti Tie/FGL Profile:
Fattern :
T |
Esigting Ground ﬂl
Shapes

Shape Clusters
Define DGM Wariables
Define Yariables

Flot Pararmeters

Chairi: |SI:21 L 1 1% Prafile: |SE21 SRFF |

Thick |

Apply Profile at: Tie vI ID.DDDDDD

Drainage
fdd | Modiv | Delete]  Up | Down |
7. Select the shape cluster in the list.
8. To define the Side Slope (areas outside of the pavement limits) conditions simply highlight
the shape cluster that was just defined in the list box then click the Typical button.
9. Select typical No. 05 - RURAL_URBAN UNDIVIDED. Click *Apply to use this typical
for all sections to be processed.
10. Select the Define DGN Variables category from the Proposed Cross Section dialog list box
to invoke the following dialog.
gPrupused Cross Sections - SCZ19R !El E
Eile
%5 DGN File Variable |DGN |
Pattem Wil LEY GUTTER =% don
Eisting Giround CURB & GUTTER == 4
Shapes zide street in dgn = dgn
Shape Clugters SIDEWALE s o
[efine DN Yarables exizting edge of ravel lane  *=*.dgn
Define Yariables
Flot Paranneters
Drainage By fle: Al v| o
Yariable Mame: | Level Symbology vI
DG File: | Q
r Search Criteria
T Ly Names: | |
™ Ly Murmbers: | i
r Colars: | i
r Stples: | i
T weights: | (|
A
r Types: | i
katch | Dizplay | Reszet | &I
Note This tool scans all of the criteria files for the Define DGN Variables and allows you to define

them for each proposed cross section run.

11. You should notice that the DGN filename for each variable is set to ****.dgn. This will need
to be modified for all variables in order for the criteria to find these DGN elements during the
run. Click the Select Variable DGN Name button next to the DGN File field. Select
C:\data\geo\SC219\sc219proposed.dgn then click Modify. Use this design file for the first

GEOPAK Road |
5/15/2008
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Lab Exercise: Proposed Cross Sections

four variables. Fro the last variable, set this to the C:\data\geo\SC219\sc219sh.dgn file. After
all variables have been modified, the dialog should appear as below.

£ Proposed Cross Sections - SC219R M=
File
5 DGM File Yariable | DGN ]
Pattemn walLLEY GUTTER NS0 9proposed.dgn
Eisting Giround CURE & GUTTER . MSC219proposed.dgn
Shapes side street in dagn ..\5C21 9proposed.dgn
Shape Clusters SIDEWALK

. MWSC219proposed.dan

Flot Paranneters

Drainage By fle: Al v| o
Wariable Mame: | existing edage of travel lane Level Symbology vI
DGH File: | C:\datahgeohSC219hec2] 9sh.dan Q
~ Search Criteria
I LvMNames: |RD_Ex_Road 1
™ Ly Murmbers: | i
v Colors: [14 ]
r Stples: | i
T weights: | (|
Add
r Types: | i
katch | Dizplay | Reszet | &I

12. Select Define Variables. The dialog should appear as below. The variables should be

correct.
gPrupused Cross Sections - SCZ219R !El E

File

5 DGN Fie Variable |alue 4]
Pattemn ditch bottarn width 0

Exizting Ground ditch profile It ditchit
Shapes ditch profile rt ditchrt
Shélﬂe Clusters _ median curb type 1

e|ne DGN “ariables draw rpdes lines on ks 1

Dek ighles draw npdes lines on plan view 0 hd
Plat Parameters

Drainage By file: Al hd Y
Yariable Marne: |

Yalue: |
fdd | Modiy |

13. Select the Plot Parameters category. Double click the sample graphics box next to Cross
Section Lines. Set the symbology as below then click OK.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated
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Lab Exercise: Proposed Cross Sections

Symbology
Level [RD_®5_Pave Ed|
Color: [T ByLevel Ed|
Styls: | (0] ByLeve =]
weight: | i |
Cancel |

14. Toggle on Line Text. Double click the sample graphics box next to Line Text. Set the
symbology as below then click OK.

— Spmbalogy
Level: |RD_x%5_Ti_Elev_PR_=|
Color: [ ByLevel =l
Wweight: | EyLevel =]

r Test Preferences

- o

| Fi |_F: 73 foni0Z3 =

Cahicel |

15. Toggle off all the options in the Plot section. The dialog should now appear as below.

Set Juztification

gPrupused Cross Sections - SCZ219R !El E

Eile

<5 DGMN File

Pattern Crosz Section Lines: =
Esigting Ground

Shapes Text

Shape Clusters ¥ Line Text | e |
Define DGN Variables ™ Station Text [ ]
Define Vanables

Flot Parameters ™ Baseline Mame Text _
Drainage

~ Plat

[T Pavement Thickness I 1.0

[™ Fill Gaps between Clusters
[T Transition Definiion Apply Shape Transition Codes "l

™ Intersect betwesn Clusters

™ Process Clusters as Indicated

[ Remove Skewed Effect

™ Process Only Sections with E igting Ground

16. From the Proposed Cross Sections dialog, select File > Save Settings, then File > Run.

17. The following dialog is invoked. You may define where you want to see the computed cross
section information, in an output file or on the screen only.
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Lab Exercise: Proposed Cross Sections

gPrnpnsed Cross Section E
ToLogFile
’7 {ToScreen ¥

[T Pause On E ach Section

[™ Criteria Viswer Apply |

18. Select To Screen. Activate the Pause on Each Section toggle to view the first design section

once it has been drawn. Click Apply.

gPrupused Cross Section E

" ToLog File

To Screen vI

¥ Pauze On Each Section
[ Criteria Wiewer

Note When errors occur, change the To Screen to To Log File then click Apply to generate the log
file. Use the GEOPAK Editor to open the log file to determine the problem

|a

The error usually occurs at the end of the file. However, the error may be in the line(s) prior

the error message.

19. When processing is complete, click Exit to return to the Process Cross Sections dialog.

20. Dismiss the Proposed Cross Sections dialog by clicking the “X” in the upper right of the

dialog or by using the Files > Exit pulldown.
21. When prompted to Save Settings, click Yes.

22. Use Cross Section Navigator to review the proposed cross sections.

Working Alignment

Now that we have the information for our proposed cross sections, we need to update our Working

Alignment Definition in Project Manager.

1. From the Workflow dialog of Project Manager, click the Define button.

2. Highlight the Proposed Finish Grade category.

3. Enable the Lv Names toggle, then click Match to identify and accept all lines comprising the
proposed finished grade. Use the Display/Undisplay button to toggle the elements between

the highlight color and their original color.
Click OK to save your changes and exit the dialog.
4. Exit MicroStation.
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Port Viewer

CHAPTER OBJECTIVES

In this chapter, you will learn how to utilize the Port Viewer.

INTRODUCTION

] 75 plan.dgn (ZD - ¥& DGN) - MicroStation ¥8 - 2004 Edition

The Port Viewer is a tool that enables the user to view and manipulate all three major aspects of a
road design simultaneously, even though they are located in different files. The Port Viewer tool is
only available while working within the Project Manager application. These applicable views for
design display include:

e Plan view layout

e Profile

e Cross sections

_[&]x
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Accessing the Port Viewer

ACCESSING THE PORT VIEWER

Prior to starting the Port Viewer the working alignment must be set up to include the plan view
drawing file, centerline chain, profile name and location (optional), cross-section view file(optional),
and digital terrain model information(optional)..

To access the Port Viewer tool, click the Port Viewer button on the Project Manager workflow dialog.
Note this is the only location from which the Port View can be accessed, as there is no GEOPAK Road
tool supported for it.

PORT VIEWER DIALOG SETTINGS

& rort vies TSI

View  Oplions

#5 Station vI
287+00.00 R 1
R
of [ooooo
Elev IW r
Active  Plan Yiew vI

_Set |_DP |

The Port Viewer dialog box allows the user to manipulate the design views in several different ways.

STATION SETTINGS

The user is able to manually enter the chain station that they want to view the plan, profile or cross
section design file. The cross hairs in the plan and profile views will move to the active station, and
the section view will display the cross-section nearest that station.

TRAVERSE BUTTONS

The “VCR” buttons (forward and backward arrowheads) allow the user to navigate station by station
(>,<), or to the beginning or ending station (<<,>>).

OFFSET CONTROL

The Offset option will control the location of the locator circle in the plan view and the vertical cross
hair in the cross-section and profile view.

ELEVATION CONTROL

The Elevation option will control the location of the horizontal cross hairs in the profile and cross-
section views.
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Port Viewer Menu Options

ACTIVE GROUND SETTING

& rort e bd

View  Oplions

Sta. [Ze7+0000R [

TS DTM
fe T
oif, [0.0000 r

Elev [ 0.000000 r
Active  Plan Wigw vI

[er [

If the TIN file is defined in the Working Alignment definition, the DTM view can be substituted for
the cross-section view. The DTM view cuts a section on the fly at the location of the cross hairs in the
plan view.

Srort vieIEEY

Wiew Oplions

Sta. [Ze7+0000R - [

ol T~
or [ooooo
Elev [0000000 [
Active  Plan View vI

s |_oP |

ACTIVE VIEW SETTINGS

The Active option defines the view that controls the manipulation of the other two views.

SET BUTTON
Once the Active View is selected, the user can click the Set button. This will allow the user to move
the cursor to the Active View and move the cross hairs. As the user moves the cursor along the Active
View, the other two views will be updated according to the placement of the cursor in the Active View.
DP BUTTON

The DP button enables the user to issue a data point for a MicroStation command. For example, if the
user wanted to draw a line at the given station and offset listed in the Port Viewer dialog, they would
select the line tool, and click the DP button. This would begin drawing a line at the given station and
offset.

PoORT VIEWER MENU OPTIONS

VIEW

The View pulldown from the Port Viewer menu bar allows the user to fit one or all of the views, or to
select the Active View.
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Port Viewer Menu Options

The Fit option will fit the entire horizontal alignment when selecting Plan View, the entire profile
when selecting Profile View, or the current cross section when selecting XS View.

The Active option set the active design file to be the one that contains either the Plan, Profile or Cross
Section data and reference the others. This is useful if you need to alter a section yet you are in the
Plan View. Since the Cross Section file is referenced, you can not modify the section. However if you
make the XS View ‘active’, then the port viewer will open the Cross Section file as defined in the
Working Alignment dialog, and reference the Plan and Profile views.

OPTIONS
Sport iewM =k
View | Options
sta. [z n
|| ]
o, [0.0000 r
Elev [0000000 T
Active  Plan Wiew vI
Set | DP |
The Options menu controls which cross hairs to display, as well as the symbology of the DTM section
view.
gDisplay Options _|_|- ] ﬂ
~ Plan -
Show 5 Iy at X5 el
¥ Station V¥ DOffset Circle u DW_ tations only at =5 &=
Dffset Circle Size [1.00 | [ Marker Display
V¥ Auto Center Window _I — | — ~|
~ Prafile — Dynarmic-to-Cursor Sensitivity
¥ Elevation ™ Station 20% of view
[T Auto Center Window 1z L] 1007
—
¥ Elevation v Offset
DTM Left [15000 Right [150.00 Apply |
| — | — ~|
Group boxes are supported for Plan, Profile and XS display options.
Three toggles are located in the Plan group box: Station, Offset Circle, and Auto Center Window.
When the Station toggle is activated, the pattern line is displayed on the screen. When the Offset
Circle toggle is activated, a circle of the size specified in the Offset Circle is placed at the Station and
Offset specified in the Port Viewer dialog. When the Auto Center Window toggle is activated, the
Station and Offset specified in the Port viewer dialog is centered in the Plan window.
The Profile group box has three toggles: Elevation, Station and Auto Center Window. When the
Elevation toggle is activated, a horizontal line at the Marker Display element symbology is displayed
in the Profile View at the Elevation specified in the Port Viewer. When the Station toggle is activated,
a vertical line, also at the Marker Display element symbology, is displayed on the Profile view at the
Station specified at the top of the Port Viewer dialog. When the Auto Center Window toggle is
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Port Viewer

activated, the Station and Elevation specified in the Port viewer dialog is centered in the Profile
window.

The XS group box has two toggles: Elevation and Offset. When the Elevation toggle is activated, a
horizontal line at the Marker Display element symbology is displayed in the XS View at the Elevation
displayed in the Port Viewer. When the Offset toggle is activated, a vertical line, also at the Marker
Display element symbology, is displayed in the XS view at the offset specified in the Port Viewer
dialog. The XS Group box also contains parameters for the XS DTM Left and Right specified in terms
of master units. The XS DTM Left and Right parameters are the horizontal distances from the
specified alignment which define the limits of the cross section or DTM display line, similar to a cross
section pattern line.

The Dynamic to Cursor Sensitivity determines how close the MicroStation cursor must get to the data
point cross hairs (dynamic cursor) before they begin to follow the MicroStation cursor dynamically in
the Set mode. This is to prevent the cross hairs from jumping over to the MicroStation cursor until it is
within a certain distance from them. This distance is set as a percentage of the diagonal size of a given
view. When the dialog settings are complete, clicking the Apply button automatically updates the
screen and revises the displays.

The Marker Display group box contains the element symbology of the marker lines.

After the desired settings have been completed, click Apply in the lower right corner to automatically
close the dialog and apply all settings.

LAB EXERCISE: PORT VIEWER

In this exercise we will use the Port Viewer.

Access Port Viewer

1. Open the MicroStation file c:\data\geo\sc219\sc219pp.dgn.
2. Click Select to make sure you’ve got SC219 selected as your Working Alignment.
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Lab Exercise: Port Viewer

3. Click Port Viewer.
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4. Use the VCR buttons to scroll through the design, profile, and cross sections.

5. Close the Port Viewer dialog.
6. Exit MicroStation.
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1|4 Earthwork

CHAPTER OBJECTIVES
In this chapter, you will learn:

e the procedures for calculating earthwork quantities with GEOPAK.
e how to use Project Manager to set up and process an earthwork run.

INTRODUCTION

GEOPAK forms graphical earthwork shapes in a (MicroStation) cross section design file to represent
the end areas used to calculate volumes by the end-area method. These shapes are created when the
designer processes an earthwork run in which the existing ground, finished grade, base, etc. are
identified by level, color, weight and type.

ACCESSING

When Earthwork in the Road Project Manager is clicked, the Select Run dialog is displayed. An
existing run may be selected or new run may be started. When complete, click OK, which closes the
Select Run dialog and opens the earthwork dialog.

Z5 Earthwork - SCZ19R ME E3

Eile

<5 DG File

Soil Types

E arthwvork Shapes
Output Format
A.dd/Subtract Yolume
Centroid Adjuzstrment
Skip Areaz

lgnore Areas

Sheet Quantity

The left side of the dialog contains the list of parameters required to compute earthwork. When each
parameter is selected, the dialog changes the key-in fields to reflect the selection. For example, when
EW Shapes is selected, the dialog changes as illustrated below.
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Earthwork Dialog

5 Earthwork - SC219R M= E3
File:
2% OGN File [ Draw Eathwork Shapes |———
Soil Types ™ Stratify Shape Color

E arthiwo
Output Format
Add/Subtract Wolume
Centroid Adjustment
Skip freas

lgnore Areas

Sheet Quantity

EARTHWORK DIALOG

XS DGN FILE

In XS DGN File the user can specify the file name in which to find the cross-sections. Tolerance
specifies the maximum distances between two elements (in a cross section) to be considered as
adjoining. Vertical Search Distance specifies the distance above and below the cross-section to look
for elements pertaining to that cross-section. Baseline specifies the GEOPAK COGO chain the cross-
sections are based from. Begin/End Station specifies the beginning and ending stations to perform the
earthwork calculations.

Z Earthwork - SC219R s B3
File
| DGM File ¥5 DGM File: |.data\geo'\SE21 GSC219dmdgn | &
Soi Types Talerance: [0.010000
E arthwork Shapes . .
Dutput Format Wertical Search Distance: I a00.00
Add/Subtract Volurme B azelirne: I SC219R
Centroid Adjustment . .
Skip Arsas Begin Station: I 180+00.00 R 1
lgnore Areaz End Station; I 219+00.00 R 1
Sheet Quantity

SolL TYPES
The Soil Types dialog requires the user to define the symbology and shrinkage/swell factors to be
used.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Earthwork Dialog

# Earthwork - SC219R [_ ]

File

5 DGM File

E arthuwork, Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment

Skip Areas
lgnare Areas

Sheet Quantity

Claze Proposzed Finish Grade v|

Soil Type ltems

ed Finish Grade

~ Search Criteria
V¥ Use Warking &lignment Definition

Soil Type: | Earth [7 LvMames aseRD_¥5_CuwbBase O
Multiplication Factors I™ Ly Numbers: 4
r Calors: |
Roadvaay Ewcayvation: I 1.000
Subzail E li |‘I oo s Styles -
ubsail Excavation: | 1.
; I weights: a
Fill: |1.000
[ Types: 34 a
I atch | Dizsplay | Heset |
................. A iﬂ‘ Delete I Mndlf}l I

The user must first select the Class of the soil type.

Existing Ground

Identifies the surface of the existing ground. This classification is required
to calculate earthwork. It also defines the default excavation material.

Proposed Finish
Grade

Surface of the proposed roadway. This classification is required to
calculate earthwork and defines the default fill material.

Existing Suitable

Material between excavation limits that is to be removed only when it
encroaches on the proposed design. For example, if the proposed design is
in fill, therefore above the existing suitable, it is not removed.

Existing Unsuitable

Material between excavation limits that is to be removed in all
circumstances.

Proposed Undercut

Proposed layers that are not part of the finish grade, i.e. pavement layers,
shoulder layers.

Excavation Limit

Pairs of vertical lines drawn in the cross-sections to demarcate the limits of
removal for any existing suitable or unsuitable material. Can also be used
to isolate where the earthwork computations will take place.

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
ft) ft) ft)
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Earthwork Dialog

287+00

SUITABLE_GRADING

Excavation 0.00 0 0 1.00

Fill 12.32 336 336 1.00 2887
EXISTING

Excavation 25.88 654 654 1.00

Fill 0.00 0 0 1.00 3541

In the same example, if both classifications of Existing Ground and Proposed Finish Grade had the soil
type of Suitable_Grading, then the output would look as follows.

Material Name End Areas Unadjusted Adjusted Mult Mass
Station Volumes Volumes Factor Ordinate
(square (cubic (cubic
ft) ft) ft)

287+00

SUITABLE_GRADING

Excavation 25.88 654 654 1.00

Fill 12.32 336 336 1.00 3541

As can be seen from the above examples, when the soil types for the Existing Ground and Proposed
Finish Grade classifications were named differently, both soil types appeared in the output. When the
soil types for the Existing Ground and Proposed Finish Grade classifications were named the same, the
quantities for each classification were combined into one soil type. By paying close attention to the
soil types, the user can specify when material can be re-used and exactly where a specific soil type
should be placed.

Once the Classification and Soil Type are chosen, the user can select the Element Symbology to define
that particular Soil Type and the Multiplication Factors for the Soil Type. The Match button can be
used to select the Element Symbology. Once the Match button is selected, the user can select the
elements in the MicroStation view. The symbology of that element will be added to the symbology list
used to define the Soil Type.

EW SHAPES
EW Shapes enables the earthwork shapes to be drawn and the associated symbology. The colors of
the earthwork shapes can be stratified, so that cut and fill or each soil type are different.
#5 Earthwork - 5C219R [_[O]
File
25 DG File [ Draw Eathwork Shapes |———
Sail Types [ Stratify Shape Color
E arthwork, Shapes
Output Format
Add/ S ubtract Wolume
Centroid Adjustment
Skip freas
lgnore Areas
Sheet Quantity
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Earthwork Dialog

OuUTPUT FORMAT

Output Format enables the user to specify which items to show in the earthwork report.

#5 Earthwork - 5SC219R [_[5]
File

S DGM File ™ Accumulate Adjusted YWalume Colurnin

Sail Types ™ Accumulate Unadiusted Valume Column

E arthuwork, Shapes L.

™ Calculate only between Excavation Limits

Add/Subtract Volume ¥ End &rea Decimal Places 1 vI

Centroid Adjustment

Skip Areas Common Exc

lgnare Areas

Sheet Quantity Subgrade Exc
Subszoil Exc LI LI
Fill

An option within the Output Format dialog is Accumulate Adjusted VVolume Column. When
activated, an additional column is added to the earthwork report, where the adjusted volume of each
excavation and fill for each material is cumulatively totaled. Note this toggle may be activated
simultaneously with the Accumulate Unadjusted VVolume Column, in which case, two columns are
added to the report.

Another option within this dialog is Calculate Only Between Excavation Limits. In this case, the use
of excavation limits is to demarcate earthwork processing. This is extremely useful in projects where
earthwork is staged or separate quantities for each roadway in a multiple alignment is necessary. When
the toggle is activated, ALL earthwork calculations are limited to within user-defined excavation
limits, not just existing removals.

In normal processing, the end areas are rounded to two decimal places. If the user desires a different
degree of rounding, the toggle may be activated and the Number of Decimal Places set between 0 and
4,

In the bottom box, any combination of the three classifications of excavation volumes can be
formulated. For example, if the user desires to combine all three into an earthwork listing of simply
cut and fill, press the < or > arrows until the desired option is displayed. Options include:

e Common Exc, Subgrade Exc, Subsoil Exc, and Fill

e Excavation (Common and Subgrade), Subsoil Exc, and Fill

e Excavation (Common and Subsoil), Subgrade Exc, and Fill

e Excavation (Subgrade and Subsoil), Common Exc, and Fill

e Excavation (all types) and Fill

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Earthwork Dialog

ADD/SUB VOLUMES

Add/Sub Volumes allows the user to enter volumes to be added or subtracted from the total earthwork
calculated from the available sections. The user can specify whether to add excavation or fill, the soil
type, the station, and the volume to be added.

Z5 Earthwork - SCZ19R ME E3
File
5 DGM File ™ Process &dd/Sublract Yolumes
Sail Types Class | Sl Type | Station | olume |

E arthwaork, Shapes

olume
et

Skip Areaz
S Qi . I
Sail Type vI
Statior: | Add
Earthwwork, Operation  Common Exc vI Delete I
Yolume: | F odify I

CENTROID ADJUSTMENT

Earthwork volumes are calculated by averaging end areas and then multiplying these averaged areas by
the distance between two successive cross sections as measured along the baseline. If the bulk of the
cross section areas are located predominantly to either the left or the right of the baseline, as in a
detour, an error occurs in the volume calculations for all non-tangential portions of the baseline. This
error can be negligible or substantial depending on the degree of baseline curvature as well as the
degree to which cross section areas are offset about the baseline. These types of errors can be
optionally accounted for via specification of the Centroid Adjustment.

Z Earthwork - SCZ19R s B3

File

%S DGM File

Soil Tupes [T Centroid Adjustrent
E arthwork Shapes

Output Format

AddsSubtract Yolume

Centroid Adjustment

Skip Areas
lgnore Areaz
Sheet Quantity
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Earthwork Dialog

SKIP AREAS
Skip Areas enable the user to specify an area (i.e. bridge exception) in which to not calculate
earthwork volumes. End areas continue to be calculated for each cross section, but volume
calculations are not performed between user specified station ranges.
To utilize Skip Areas, activate the toggle at the top of the dialog. Next, type in the Begin Station and
End Station of the area to be skipped. If the baseline has station equations, the regions must be
included. Then click Add. The data is added to the list box. To Modify data, highlight the line to be
modified, which populates the edit fields. Change the desired value, then click Modify. The change is
reflected in the list box. To delete a skip area, highlight the line to be deleted, then click Delete. The
line is deleted from the list box.
& Earthwork - SC219R [_ T =]
File
S DIGM File [ Process Skip Areas
Sail Tepes Begin Station | End Station |
Earthwwork, Shapes
Output Format
AdddSubtract Yolume
Centroid Adjustment
lgnore Areaz
Sheet Quantity
Begin Station: I
End Station: I
sdd | Delete | Modiv |
IGNORE AREAS
Ignore Areas enable the user to specify an area in which to ignore ranges of cross sections. To utilize
Ignore Areas, activate the toggle at the top of the dialog. Next, type in the Begin Station and End
Station of the area to be skipped. If the baseline has station equations, the regions must be included.
Then click Add. The data is added to the list box. To Modify data, highlight the line to be modified,
which populates the edit fields. Change the desired value, then click Modify. The change is reflected
in the list box. To delete a skip area, highlight the line to be deleted, then click Delete. The line is
deleted from the list box.
& Earthwork - SC219R [_ T =]
File
S DIGM File [ Process lgnore Areas
Sail Tepes Begin Station | End Station |
Earthwwork, Shapes
Output Format
AdddSubtract Yolume
Centroid Adjustment
Skip Areaz
gnore Areas
Sheet Quantity
Begin Station: I
End Station: I
sdd | Delete | Modiv |
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Processing

SHEET QUANTITIES
Sheet Quantities allows a user to write an earthwork quantity file to be used when plotting the cross-
section sheets.

Z5 Earthwork - SCZ19R s B3

File

2% DG Fils [T wiite Sheet Quantities File

Soil Types A5CI File: | Q
E arthwvork Shapes

Output Farmat Decimal Places M Tatal Quantity Length 10 vI
A.dd/Subtract Yolume - - -
Centroid Adjustment Colurt{ Sail Type | Eanthwork Operatiol Quantity Type [+ |
Skip Areas

lgnore dreas

Sheet Cuantity

1 Vl Vl Common Exc v| End drea v| + v|

Add | Delete | Madiy |

The name of the ASCII file can be chosen or entered. The user then selects the columns in which to
place the quantity, the number of decimal places, the total column width, the soil type, the earthwork
operation, and the type of quantity.

This information is written to the ASCI| file, and can be used to plot the quantities on the cross-section
sheets.

From the Files menu, the Run option processes all parameters that have been set in the Earthwork
dialog box. The Save Settings option saves all information in the Earthwork dialog. The Export
option saves the parameters in the Earthwork dialog box as an ASCII input file. The Exit option exits
the Earthwork dialog.

PROCESSING

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 appears and the user may
proceed by entering a log file name, choosing the Pause On Each Section option and then clicking
Apply. The second method is to export the information as an ASCII input file, then use the Process
Cross Sections tool.

ToLog File

’V ‘To Log Filz 'E | earth.log

[ Pause On Each Section

I=| Interactive Erman Checking Apply |
The earthwork quantities are written to the bottom of the log file and can be reviewed in any standard
ASCII text editor.
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Lab Exercise : Earthwork
LAB EXERCISE : EARTHWORK
Basic Earthwork Computations
1. Open the MicroStation file ZEarthwork - SC219R = e

c:\data\geo\sc219\sc219dx.dgn.
2. Access Project Manager.

3. Click Earthwork from the Project
Manager dialog and create a new run
named SC219R. Open the new run.

File

<5 DGHN File

Sail Types

E arthwaork, Shapes
Output Farmat
Add/Subtract Volume
Centroid Adjuzstrment

5.

GEOPAK Road |
5/15/2008

File

4. Populate the XS DGN File section of fkipﬂlgas
the dialog as shown below. Be sure to bt Dot
¥
set “Tolerance” to 0.001.
Z Earthwork - SC219R s B3

M File:
Soil Tepes

E arthwork Shapes
Output Format
Add/Subtract Yolume
Centroid Adjustment
Skip Areas

lgnore Areaz

Sheet Quantity

¥5 DGM File: | C:hdatahgeo\SC2IRSC219ded @

Tolerance: I 0.0071000

Wertical Search Distance: I a00.00

Bazeline: I SC219R
Begin Station: I 180+00.00 R 1
End Station: I 217+00.00R 1

In the Soil Types section of the dialog, create the following classifications and soil types
utilizing the parameters detailed in the table below.

Z Earthwork - SC219R
File

=[O %]

5 DGM File

E arthwork Shapes
Output Format
Add/Subtract Yolume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity

Sail Type ltems

Propozed Finizh Grade

 Search Criteria
[T Use Warking &lignment Definition

Claze  Ewigting Ground v|
Soil Type: | Earth 72 i | RO_#S_ExGround |
Multiplication Factors I Humbers: | 4
r Colors: |Eylevel o
Roadvaay Ewcayvation: |1.EIEIEI !
) ; r Styles: |Bylevel |
Subszoil Excavation: I'I.IJDD :
S Tl weights: |Bulevel a
ill: 1.
r Tippes: | |
td atch | Dizsplay | Reszet
Add | Delete |
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Lab Exercise : Earthwork
CLASS SoiL TYPE SEARCH CRITERIA
Existing Ground Earth Lv Names=RD_XS_ExGround
Proposed Finish Grade Earth Use Working Alignment Definition

In our case, we are not using the Working Alignment Definition to define the symbology of the
Existing Ground. We could manually define the symbologies using the settings in the Search Criteria
portion of the dialog. When using these settings, there are also three additional buttons to help you.

Match Prompts you to identify an element. Once you do, it will fill in the symbology settings
with the symbology of the identified element.

Display Highlights all elements in the design file matching the set symbology.

Reset Clears all symbology settings.

6. Inthe EW Shapes section of the dialog, toggle on Draw Earthwork Shapes and Stratify
Shape Color. Populate the GEOPAK Set Feature dialog with the plot parameters as shown
below then click OK.

& Earthwork - SC219R M=
File
0” .'r'I:'S - ¥ Stratify Shape Color Spmbology

arthwork, Shapes

Dtpt me Levek [RD_%5_Ewshp =]
Add/Subtract Yalume Color: L] Bylevel I
Centroid Adjustment Styles | [0) ByLeve =]
Skip Areas At =
lqniore Arsas Weight: | ByLevel x|
Sheet Quantity Cancel |

GEOPAK Road |
5/15/2008

Copyright © 2005 Bentley Systems, Incorporated

14-10

Do Not Duplicate



Lab Exercise :

Earthwork

7. Change the Output Format as shown below.

#5 Earthwork - SC219R

File

ISE E3

<5 DGN File
Soil Types

Skip Areas
lgnore Areaz

E arthuwork, Shapes
Clutput Format
Add/Subtract Yolume
Centroid Adjustment

Sheet Quantity

™ Accumulate Adjusted YWalume Colurnin
™ Accumulate Unadiusted Valume Column

™ Calculate only between Excavation Limits

W End &rea Decimal Places

Eucavation
Fill

[<]) [

Note

Use the arrows (< or >) to change the format to Excavation and Fill.

8. In the Sheet Quantities section, toggle on the Write Sheet Quantities File. Name the file
earth.txt. Add the following columns to the file with Decimal Places = 0 and Total Quantity

Length = 10:
CoL. SoiL TYPE EW OPERATION QUANTITY TYPE +/-
1 Earth Common Exc End Area +
2 Earth Common Exc Adjusted Volumes | +
3 Earth Fill End Area +
4 Earth Fill Adjusted Volumes | +

#5 Earthwork - SC219R M= B3
File
2% DG Fils V¥ ‘wiite Sheet Cuantities File
Soil Types ASCI File: [ earth tat Q

E arthwvork Shapes
Output Format
A.dd/Subtract Yolume
Centroid Adjustment
Skip Areas

lgnore dreas

Sheet Cuantity

Decimal Places 0 "I

Tatal Quantity Length 10 vI

Colurt{ Sail Type | Eanthwork Operatiol Quantity Type [+ |
1 Earth Common Exc End &rea +
2 Earth Common Exc Adjuzsted Yolumes +
3 Earth Fill End &rea +
4 Earth Fill Adjuzsted Yolumes +
3 | Earth ~ | Fil ¥ | End fiea | + |
Add | Delete | Madiy |

GEOPAK
5/15/2008

Road |
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Lab Exercise : Earthwork

10.
11.
12.

GEOPAK Road |
5/15/2008

Select Files > Save Setting to save your input and then, using the Files > Run pulldown, run
the earthwork for the proposed cross sections. Place your output into a log file as shown in
the dialog below and Pause on Each Section.

EEarthwnrk E3
ToLogFile
’7 [ To Lan File "E | zarthlog

¥ Pauze On E ach Section

[" | Interactive Emor Checking Apply |

Review the file earth.log using the GEOPAK editor.
Exit the Earthwork dialog and save your run.

Review your cross sections using XS Navigator. Notice that GEOPAK has placed shapes onto
your cross sections representative of the calculated earthwork areas. These shape areas can be
measured to verify earthwork areas if desired.

Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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15 Cross Section Sheets

CHAPTER OBJECTIVES

In this chapter, you will learn the procedures for laying out cross section sheets.

INTRODUCTION

The GEOPAK sheet layout component provides an automated tool to draw cross section data in a
format suitable for producing hard-copy cross section construction drawings. The input includes
specifying sheet layout parameters as well as the graphic design file where the cross sections were
originally created by GEOPAK. The output is a MicroStation design file of the cross sections. Each
cross section is displayed as a reference file and labels such as baseline, station, offsets and elevation
are added. There are several advantages to using sheet input:

e  The cross sections will be sorted in numeric order for the specified baseline.
e  The cross sections will be spaced closer together.

e The original cross section file is left intact and any modifications to the cross sections will be
automatically displayed in the sheet file due to the use of reference files.

e The cross sections are placed into "sheet format" according to user specified criteria.

The parameters for each sheet are defined in a Sheet Library. In order to lay out sheets, a Sheet
Library must be attached to the current session. The name of the currently attached Sheet Library is
shown in the title bar. Sheet Libraries have an extension of xssl. An unlimited number of different
sheets can be stored within one library. When the user begins the sheet process, he selects the desired
sheet layout from the attached library, which loads the associated parameters.

If a different Sheet Library is needed, it can be attached via the menu items File > Sheet Library >
Attach. Detailed information on the set-up of the Sheet Library can be found in the online help section
entitled "Sheet Library Set-up."”

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Accessing The Cross Section Sheet Layout Tool

ACCESSING THE CROSS SECTION SHEET LAYOUT TooL

The Cross Section Sheet tool can be accessed by selecting Applications > GEOPAK ROAD > Cross
Sections > Cross Section Sheet Composition. It can also be invoked from Project Manager by clicking
the Cross Section Sheets button or by selecting the Cross Section Sheet Composition icon from the
GEOPAK ROAD tool frame.

gtruss Section Sheet Composition: xslayout_In.xssl

File
Active Cross Section Sheet: 59545 SHT x| | Tapout Shests

5 DGM File = #5 DGH File: | ChdatabgeotSC2TREC219ddgn | @,
Sheet DGH File :

Sheet Dimenzions / Cell #5 Baseline: ISE21 Eli :lv

<5 Search Criteria Begin Station: I 150+00.00R 1

Sheet Stack Orientation )

Sheet Stack Columns End Station: I 213+0000R 1

targing and Spacing

Station Labels

Offset Labels =

FILE > SHEET LIBRARY

TooL DESCRIPTION

New Create a new Sheet Library.

Attach Attach a Sheet Library.

Save Saves a Sheet Library.

Save As Save a Sheet Library as a new name.
FILE > SHEET

TooL DESCRIPTION

New Create a new Sheet in a Sheet Library.

Delete Delete a Sheet in a Sheet Library.

Update Update a Sheet in a Sheet Library.

FILE > LoAD V7 INPUT FILE

This option gives the user the ability to load an ASCII input file that was created in previous versions
of GEOPAK.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Cross Section Sheets Dialog

FILE > SAVE SETTINGS

Saves all dialog settings in Project Manager.

FILE > LAYOUT SHEETS

Layout cross sections into sheet format.

FiLE > ExIT

Exit the Cross Section Sheet Composition application.

CROSS SECTION SHEETS DIALOG

The left side of the dialog contains the list of parameters required to process cross sections into sheets.
The slide bar to the right of the list box enables the user to view the entire list. When each parameter is
selected, a graphic explanation of the parameter appears in the right side of the dialog, and keyin fields
for each variable appear below it.

Active Cross Section Sheet - Settings for a variety of different cross section sheets can be stored in
the cross section sheet library as standards. In this way, the same settings can be used for numerous
projects by all users in the organization. To begin, the user would select the desired sheet layout from
the list. If the cross section sheet library is not attached, it can be attached by selecting File > Sheet
Library > Attach. The setting within the attached sheet library determined what selections are
displayed in the Active Cross Section Sheet field.

XS DGN File — Tells the software where to locate the cross sections. The chain and stationing will be
filled out automatically if defined via the project manager. By default, the software will find all
elements within the confines of the cross section cell.

gtrnss Section Sheet Composition: xslayout_In.xssl

File
Active Cross Section Sheet: [5:5 x5 SHT =] |ELapout Sheels :

+5 DGN File = #5 DG File: [Chdatahgeo\SC21 /5021 9k dan | Q@
Sheet DGH File :

Sheet Dimenzions / Cell #5 Baseline: ISE21 Eli :lv

<5 Search Criteria Begin Station: I 150+00.00R 1

Sheet Stack Orientation )

Sheet Stack Columns End Station: I 213+0000R 1

targing and Spacing

Station Labels

Offset Labels =

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Cross Section Sheets Dialog

Sheet DGN File - Specifies which file the cross section sheets will be placed in. Also allows you to set
the horizontal and vertical scale at which they are to be laid out and the coordinate location in the
MicroStation Design file at which the sheets will be placed.

# Cross Section Sheet Composition: xslayout_In.xssl M= E3
File
Active Cross Section Sheet: [545 35 SHT =] Layout Sheets |
RS DGH File =21 Shest DG File: |CidatahgeotSC21WSC2 I dogn | Q
Sheet DGH File .
Sheet Dimensions / Cel Horizontal Seale: [5.00
<5 Search Criteria Yertical Scale: |5.DD
Sheet Stack Orientation
Sheet Stack Columng | Sheet Flacement Paint
targing and Spacing
Station Labels Lowwer Left 4 [ru): I 1000000000 )
Offset Labels = Lawer Lefty (mu): [T000.000000 |

[ Detach Existing Sheets before Processing

ooo
E D D] D]. Altachment: Al Sheets |n Active Model - |
Oooo

If the Detach Existing Sheets before Processing option is toggled on then all elements are removed
and reference files are detached before new sheets are processed.

b Al Sheets In Active Model
One Sheet Per Model
One Sheet Per Model / Dizplay Al

Attachment:
All Sheets In Active Model — All sheets are placed in the Active Model.

One Sheet Per Model — Sheets are placed in separate models and no sheets are placed in the
active model.

One Sheet Per Model / Display All — Sheets are placed in separate models and all sheets are
attached to the active model as reference files.

Note Models are named XS_SHEET _ and the sheet number is added to the name.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Cross Section Sheets Dialog

Sheet Dimensions/Cell — Sheet Dimensions defines the Sheet Height and Sheet Width to be used for
the cross section sheet. When Place Sheet Cell is toggled on, the application will place a sheet border
cell from the specified cell library. A scale can be applied and the sheet cells can be placed as Shared
Cells. Sheet Offset from Cell Origin is the X and Y offset from the sheet border cell origin.

Etrnss Section Sheet Composition: xslayout_In.xssl

File
Active Crogs Section Sheet: [5x5 X5 SHT =l Layout Sheets |

25 [IGM File - - Sheet Dimenzions

EE“ File Width: [32.00 Height: [20.00

Sheet Dim s £ el

=5 Search Criteria

Sheet Stack Orisntation ¥ Place Shest Cell

Sheet Stack Columns Librany: | geopaksheets_In.cel Q,
targing and Spacing

Station Labels Mame: | ws_sheetSx

Offset Labels hd Scals: [5.00 [T Place as Shared Cell

—————————————————————— ~ Sheet Offzet from Cell Qrigin

E ] ' & Offszet: IEI.DD v Offset: | 0.00 i
E ' — Sheet Cell Placement

Place Sheet Cell in %5 Sheet File Vl

There are two options for Sheet Cell Placement. The sheet border cell can be placed in the sheet file
with the cross section reference files as shown above. It can also be placed once in a reference file
then the sheet cell file is attached to the file that contains the cross section reference files as many
times as it is needed.

XS Search Criteria — Indicates the search criteria (symbology) for the data to be used as input to the
sheet layout software. If you need to look farther than that (i.e. outside of the cell), you can use the
Lower and Upper Range Limit values to extend beyond the cell limits. There is also a Horizontal
Search to look outside the limits of Sheet Width setting.

Etrnss Section Sheet Composition: xslayout_In.xssl
File
Active Cross Section Sheet: [545 X5 SHT =] Layout Sheets |
-5 DGM File - —#3 Element Search Criteria
Sheet DGM File W LvMames: [RD %5 a
Sheet Dimensions / Cel
™ Ly Murmbers: | |
r Colars: | i
Sheet Stack Columnz
targing and Spacing r Styles: | =
Station Labels [ wieights: | i
Offset Labels = ¥ Types [24511.1517 fal
:_-_-_-_-_-_-_-_-_-_-_-n tatch | Dizplay | Reset |
. LR eyt
::: :::::::: - Wertical Range Horizontal Search —
E Up - Lowwer Limit; ID.EIEI LLeff Dffset: IEI.DD
o — Upper Limit: [0.00 Right Offset; [000
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Cross Section Sheets Dialog

Sheet Stack Orientation — Determines whether you want the sheets to be stacked vertically or
horizontally. Also allows you to set the maximum number of sheets you want placed per column in
the file as well as the Horizontal and Vertical spacing between sheets.

Etruss Section Sheet Composition: xslayout_In.xssl M= E3
File
Active Cross Section Sheet: [5x5 X5 SHT =l Layout Sheets |
5 DGM File = Sheet Stack Orientation:  Wertical vI
Sheet DGM File : -
Sheet Dimensions / Cel Harizontal Spacing: I 500.00
5 Search Criteria Yertical Spacing: |3.UU

Mumber of Sheets per Column; I 25

Sheet Stack Columnz

targing and Spacing

Station Labels

Offzet Labels ;l

Sheet Stack Columns — Determines whether you want a single stack or a double stack of cross
sections per sheet. Baseline X Offset defines the distance from the left-hand edge of the sheet to the
zero offset position (i.e. baseline) of the cross sections. If you select Double Stack, you can give an
offset value which is the distance of the second stack from the left hand edge of the sheet. There are
also options for Triple and Quadruple stacking.

Etruss Section Sheet Composition: xslayout_In.xssl M= E3
File
Active Cross Section Sheet: [5x5 X5 SHT =l Layout Sheets |
25 DGN File 2l @ Single Stack Baseline ¥ Offset: [16.00
Sheet DGM File
Sheet Dimensions / Cel ) Double Stack Lol Left Edge Difsek IEI.DD
<5 Search Criteria ) Triple Stack ol 3 [Left Edge Dffset: I oon
ShestBiack Driertation C Quadmple Stack Col 4 Left Edge Ofteet: [000
targing and Spacing
Station Labels
Offzet Labels =
T =1
j | R . __I, q_ :
(I . | :
|| =T =1
| = | |!
! . 1 .
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Cross Section Sheets Dialog

Margins and Spacing — Cross Section Clip Limits defines the clipping limits from the left hand edge
of the sheet. To the left of the Left Clip X Offset remains clear space and to the right of the Right Clip
X Offset remains clear space. All minimum spacing requirements as well as the maximum allowable
vertical size of any cross section is also set here.

Etrnss Section Sheet Composition: xslayout_In.xssl

File
Active Crogs Section Sheet: [5x5 X5 SHT =l Layout Sheets |

25 [IGM File - Cross Section Clip Limnits
Sheet DGH File . :
Sheet Dimensions / Cel Minimum Spacing From Top: I Qoo
5 Search Criteria Miririum Spacing Fram Battam: I 200
Sheet Stack Orientation ]
Sheet Stack Columns Lett Clip# Offzet: I 0.00
rd arging and Spacing Right Clip ¥ Offzet: |32.DD
Station Labels
Offset Labels =

Finimum Spacing Between Sections: I 1.00

I aimum Vertical Size

TERRI—

e "

: e —————lay

g |25.EIEI

Etrnss Section Sheet Composition: xslayout_In.xssl

File

Active Crogs Section Sheet: [5x5 X5 SHT

5 DGM File -
Sheet DGM File

¥ Label Stations

=l Layout Sheets |

Sheet Dimenzions / Cell
<5 Search Criteria
Sheet Stack Orientation
Sheet Stack Columng
targing and Spacing

Flat Parameters: Ii

¥ StstionLabelX Offset1: [100
[ StationLabelx0ffs=t2: [mon
Stafion Label ¥ Difset: [000

GEOPAK Road |
5/15/2008
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Cross Section Sheets Dialog

Offset Labels — Allows you to define the offset label positions, increments and plot parameters.

Etruss Section Sheet Composition: xslayout_In.xssl M= E3
File

Active Cross Section Sheet: [5x5 X5 SHT =l Layout Sheets |

Sheet Stack Orientation [tfzet Latel v [ifset 1k | oo
Sheet Stack Columng

targing and Spacing
Station Labels

-
r Dffset Label ' Offset 2: ID_DD
[ ffzet Inerement (mu]: I ]

%S5 DGM File - [~ Label Oifsets
Sheet DGH File
Sheet Dimenzions / Cell Plat Parameters; Sarnpls
<5 Search Criteria
=

Elevation Labels — Allows you to control the elevation label locations, increment and plot parameters.
Add Top Elevation Label - Activating this toggle adds another elevation label above the current labels
placed within the elevation labels parameters. If two sets of elevations labels are placed (one on each
side of the section), the top elevation is added to both.

Add Bottom Elevation Label - Activating this toggle adds another elevation label below the single
label placed within the elevation labels parameters. If two sets of elevations labels are placed (one on
each side of the section), the bottom elevation is added to both.

Etruss Section Sheet Composition: xslayout_In.xssl M= E3
File

Active Cross Section Sheet: [5x5 X5 SHT =l Layout Sheets |

Sheet Stack Orientation = ¥ Label Elevations
Sheet Stack Columns

Marging and Spacing Plat Parameters:

Station Labels

Offset Labels ¥ Elevation Label 3 Offzet 1: [ g 25
Elevvation Labels

E arthwwark. Cluantity Labels ¥ Elevation Label < Dffset 2; I 31.25
Sheet Labels

Diigital InterPlot - Elewation lncrement [mu): I 5.00

[ Add Top Elevation Label

¥ Add Bottom Elevation Label

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Cross Section Sheets Dialog

Earthwork Quantity Labels — The user can define the ASCII file that contains the earthwork quantity
information, as well as set the symbology and location of the earthwork quantity labels. This will use
the information gathered during the earthwork run to place the earthwork quantity labels on the cross
section sheets.

Etrnss Section Sheet Composition: xslayout_In.xssl

File

Active Crogs Section Sheet: [5x5 X5 SHT =l Layout Sheets |

Sheet Stack Drientation [~ ¥ Label Earthwork Quantities
Sheet Stack Columng

Marginz and Spacing ID | 0Offset | Offset | Display | Plat |
Station Labels 1 14 0.5
Offzet Labels 2 13 -1
Elevation Labels 3 18 0.5

E arthusmork Quantity Labels 4 18 -
Sheet Labels

Digital InterPlot -

E arthwwark, Quantity File:

I Q

Sheet Labels — Allows the placement of numerous labels. There are three sets of labels that can be
placed where the labels change from sheet to sheet. These labels include Sheet Number, Begin
Station, and End Station. Any number of custom labels can also be placed. These labels would be
something that does not change from sheet to sheet such as Project Number, Designer, etc. A list of
labels can be created and each label can have it’s on symbology. Location of the labels is controlled
by the DP Origin and DP Label Justification Point buttons. The DP Origin button locates the origin of
the sheet cell and the DP Label Justification Point button sets the X and Y Offset from the sheet cell
origin for the placement of the label.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Generating Sheets

Etrnss Section Sheet Composition: xslayout_In.xssl

File:
Active Cross Section Sheet: [545 X5 SHT =] Layout Sheets |
Sheet Stack Orientation ;I Hame | Label | % Offset | Offset | Display |
Sheet Stack Columnns Sheet Number 35 202, 2009.. a
targing and Spacing
Station Labels »
Offzet Labels

Elervation Labelz
E arthwwork, Quantity Labels

1 |
Name: [ Type: ISheetNumber vl
= Offget; ID.DDDDDD ' Offeet; ID.IZIIZIIZIIZIIZIIZI +i
DF Origin |

Label: |

Dizplay: k:

Digital InterPlot — Allows the creation of the Digital InterPlot Plot Set during the Layout Sheets

process.
£ Cross Section Sheet Composition: xssheet.xssl o ] oA |
File
Active Cross Section Sheet: [<5 SHEET =]
Sheet Stack Orientation ;I v Create Digital InterPlot Plat Set
Sheet Stack Columng . S—
Margins shd Spacing IPS File: | C:\datahgeo\Road] untitled.ips Ql @
Station Labels Sheet Type: | Cross Section j
Offzet Labels
Elevation Labels Open InterPlat Organizer |
E arthwwork, Quantity Labels
Sheet Labels

Drigital InkerPlot

GENERATING SHEETS

From the Files menu, the Layout Sheets option will process all parameters that have been set in the
Cross Section Sheets dialog box. There is also a Layout Sheets button on the main dialog.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise:

Cross Section Sheets Layout

GEOPAK Road |

LAB EXERCISE: CROSS SECTION SHEETS LAYOUT

Generating Cross Section Sheets

1. Open the MicroStation file c:\data\geo\sc219dx.dgn.

2. Access Project Manager.

3. Click Cross Section Sheets from the Project Manager dialog and create a new run named
SC219R. Open the new run.

Etrnss Section Sheet Composition: xslayout_In.xssl

File:
Active Cross Section Sheet: [545 35 SHT
<5 DGN File 2 %5 DG File: [ChdatahgectSC2T95C21 00 dan | @,
Sheet DGM File :
Sheet Dimensions / Cel el FIRME -
5 Search Criteria Begin Station; I 150+00.00R 1
Sheet Stack Orientation End Statior: [219-00.00 R 1

Sheet Stack Columnz

targing and Spacing

Station Labels

Offzet Labels ;l

4. Click Select Sheet DGN File and select the sheet design file sc219fx.dgn.

Etruss Section Sheet Composition: xslayout_In.xssl M= E3
File
Active Cross Section Sheet: 59545 SHT =l Layout Sheets |
X5 OGN File Sheet DGM File: [ Chdatahgect\SC2THECA Iedgn |

Sheet DGH File

Horizontal Scale; I 5.00
Wertical Scale: I 5.00

Sheet Dimenzions / Cell
<5 Search Criteria
Sheet Stack Orientation

Sheet Stack Columnz Sheet Flacement Point

targing and Spacing
Station Labels
Offset Labels =

Lawwer Left ™" [mu): 'IDDD Qooo00

Lowwer Left 4 [ru): I 1000000000 ) |

[ Detach Existing Sheets before Processing
All Sheets In Active Model

=

. Attachment:
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Lab Exercise: Cross Section Sheets Layout

5. Select Earthwork Quantity Labels. Click Select Earthwork Data File and select the
earth.txt file created in the previous chapter.

Etrnss Section Sheet Composition: xslayout_In.xssl

File

Active Cross Section Sheet: [545 35 SHT =] Layout Sheets |

Sheet Stack Orientation 4| ¥ Label Earthwork Quantities
Sheet Stack Columnz

Margirs and Spacing ID | ¥ Offset | Offset | Display | Flot |

Station Labels 1 14 0.5

Dffzet Labelz 2 13 -1

Elevation Labels 3 18 0.5
Quantity Labels 4 19 -1

Sheet Labels

Drigital [nkerPlot -

E arthwork Cluantity File:
| C:hdatahgeotSC21 Faarth. bt o}

6. Select Sheet Labels. Double click in the Label column to make it editable. Enter X1 for the
starting Sheet Number then tab out of the field.

Etruss Section Sheet Composition: xslayout_In.xssl M= E3
File

Active Cross Section Sheet: 59545 SHT =l Layout Sheets |

Sheet Stack Orientation ;l
Sheet Stack Columng Sheet Wumber| = 2009,
targing and Spacing
Station Labels

Offzet Labels

Elervation Labels

E arthwwork. Cluantity Labels

o |l
Wame: | Tpe: ISheetNumber VI
* Offzet: I 0.000000 ' Offzet: | 0.000000
DF Origin |

Label: |

Dizplay: k-

7. Using MicroStation, turn off levels Default and RD_XS_EwShp then select File > Save
Settings.

8. Process the cross sections onto the sheets using either the File > Layout Sheets pulldown or
by clicking the Layout Sheets button.

9. Close the Cross Section Sheet Composition dialog.

10. When prompted to Save Settings, click Yes.
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Lab Exercise: Cross Section Sheets Layout

When the Cross Section Sheet Layout process is completed, you will be in the sheet file.
Review your work.

11. Exit MicroStation.
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Lab Exercise: Cross Section Sheets Layout

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
5/15/2008 15-14



16 XS Reports & Limits of
Construction

CHAPTER OBJECTIVE

In this chapter, we will create various cross section reports:

o for plan use (design elements and quantities).

e as input for other programs and/or applications of GEOPAK
e for construction layout

Create and draw construction limits in the plan view file.

INTRODUCTION

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.
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Accessing Cross Section Reports

335 Report !El E

ACCESSING CROSS SECTION REPORTS User

The Cross Section Reports dialog can be accessed by selecting _
Applications > GEOPAK ROAD > Cross Sections > Reports. It can also : :
be invoked from Project Manager by clicking the Reports & XS Quantities Ceaing |
button or by selecting Cross Section Reports from the GEOPAK ROAD Tsie |

tool frame. e
CusTtoM HEADER DTH Proposed 3D |

From the XS Report dialog, select User > Preferences. To activate the HEC-2 |
individual fields simply toggle on the box next to the desired field. Once HEC RAS |
you have completed the dialog box, the information will be saved as an —
.hdr file. This allows for the creation of a separate header for each type of _ Muitine |
report. The tolerance field determines the maximum gap allowed between Profile Grade |
cross section elements. T .
adial Staking |
gRepurt Header M= B3
Fic [ e |

Diater  Wod/Dayfvear "I ﬂl
[T Master Header: | Slope Stake |
[T Master Header2: | Staking Detail |
[T Master Header2: |

¥ Number Page WEPRO

Tolerance: IIJ.'IDDDDD =5 List |
Fiadiuz of Dizplay Cincle: I 4.000000
™ Hiite

™ Adjust Output File Extension &ccording to Feport

BLUE AND RED TOP

Based on the dialog box settings, GEOPAK determines the offset and elevation of a slope and its
breakpoints. Blue refers to the top of pavement and Red is the top of subgrade. The user must
determine this by indicating text and level, color, weight and style for each surface.

CLEARING

The Clearing Report is useful for obtaining clearing and grubbing quantities. For each station,
GEOPAK will list the clearing distance on each side of the chain and the width of any exception. You
can obtain the results in the appropriate units. Toggle boxes for Cut Slope Rounding, Additional
Clearing in Cut and Fill, and Minimum Clearing Width are provided for increased control over the
output.

GEOPAK can also generate quantity sub-totals based on the value specified in Sub Every.

To use the Except Width option, you must have an existing ASCI|I file that includes the Beginning and
Ending Station and Exception Width.

Once everything is set, you can output the information to an ASCI| 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
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Custom Header

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 by the DTM portion of GEOPAK. To use this dialog box simply enter the .gpk
job number, chain name and station range. GEOPAK will read the cross section elements based on
level, weight, color and style.

DTM PrRoPOSED 3D

This report is similar to DTM Input except that you can set both original and proposed cross sections at
the same time. This report also differs in that it makes break lines across the cross sections.

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 search either for the low points or any text string that you specify and create horizontal
and vertical alignments and store them directly into the .gpk. Horizontal alignments created from this
report will have no curves.

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.
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Custom Header

SEEDING

SLOPE STAKE

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 will produce seed or sod quantities written to an ASCII
output file for use in plan quantities.

The Slope Stake Report is a special format report developed for the FHWA. This report generates
offsets, elevations and superelevation information for each cross section. To generate this report fill in
the usual cross section parameters plus Subgrade and Hub Staking information. When complete, push
Apply and the report is written into an ASCI| file.

STAKING DETAIL

WSPRO

XS LIST

The Staking Detail Report determines the tie down point between the proposed finished grade and the
existing ground. GEOPAK will list the right and left offset, elevation, and slope of the finish grade
and superelevation rate for each cross section. To create this report, fill in the project information and
desired cross section elements’ parameters. Once complete, you have the choice between two formats,
a FHWA ASCII report or a Montana DOT report (includes ditch elevations).

This report takes the cross section elements and turns them into an ASCII file for use as input in the
WSPRO hydraulic analysis program.

This report creates a listing of elevations and offsets for each cross section element according to user
defined parameters. You have the option of creating either an original cross section list or a design
cross section list. These reports are very similar to RDS cross section lists.
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Accessing Limits Of Construction

ACCESSING LIMITS OF CONSTRUCTION

The Limits Of Construction dialog can be accessed by selecting Applications > GEOPAK ROAD >
Cross Sections > Limits Of Construction. It can also be invoked from Project Manager by clicking the
Limits Of Construction button or by selecting the Limits Of Construction from the GEOPAK ROAD

tool frame.
When the Limits of Construction dialog in
invoked, the dialog to the right opens. G Q Tolerance: [ 075000
The user must specify the Job number, the chain Chain: [SC2T9R =]
name, and the file containing the plan view Current Statior: [TE0-0000RT
information. The Existing Ground Line and N
the Proposed Finish Gra?:le sections will be Begin Staion: | 150+00.00R | 150.00.00R 1
filled by the run if Project Manager is utilized. End Statior: | 219+00 00 T 2150000 1
. Flan DGM File: |C:\data\geo'\SE21 F:c219pp.dan (o}
The Plot Parameters button opens the dialog N _ :
below. The symbology for the cut, fill, and Eciciie EreundlL iz A2 |ﬂ
transition construction limits can be set in this Proposed Finish Grade: . A%~y | _ Display
dia|og_ Flot Parameters | Fiadiuz of Dizplay: IW
Tie Down Option; Al Tie Downz b
Ao 7|
"Eut "|FiII "|Transition —‘ fply |

™ Place Construction Limit — Difset from CL vI

Label Plot Pararmeters |

Ok, | Cancel |

The Place Construction Limit toggle allows the user to place various text strings along the

construction limits. Clicking the Label Plot Parameters button sets the symbology for these text
strings.

The Radius of Display field is the size of the display circle when GEOPAK is scanning the cross-
sections.

The last option in the main Limits of Construction dialog is the Tie Down Option. There are two Tie
Down Options. If the All Tie Downs option is set, all tie downs within a section are plotted. (I.e. wide
medians, outer roadways, ramps, etc. may have tie downs in between the limits of the main roadway,
and the outer roadway or ramp.) If the Outer Tie Downs option is selected, then only the outmost tie
downs are plotted.

I— Cut Suffis: I—

Fil Prefic [ FilSuific [
Left: ] Right: 12

Left Orientation: _Relative vI IW

Right Orientation: _Helative vI IW

Left Offsst: [10.000000 Right Offset: [10.000000

QK. | Cancel |

Once Apply is clicked, the limits of construction and the optional text are drawn into the plan view file
at the specified symbology.
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Lab Exercise: XS Reports & Limits of Construction

LAB EXERCISE: XS REPORTS & LIMITS OF CONSTRUCTION

Seeding Quantities

1. Open the MicroStation file c:\data\geo\sc219\sc219dx.dgn.

2. Access Project Manager.

3. Click the Reports & XS Quantities button on the main Project

Manager dialog.

4. From the XS Reports dialog, select User > Preferences.

Set the Tolerance to 0.001 then close the Report Header dialog.

ERepurt Header M= B
File:
I Date: Mo/Day/rear "I

[T Master Header: |
[T Master Header2: |
[T Master Header2: |
¥ Mumber Page

Tolerance: ID.DD'I aaa
Fiadiuz of Dizplay Cincle: I 4.000000

[~ iAdijust Output File Estension &ccording to Feport:

6. From the XS Reports dialog, select the Seeding report.

E’XS Report !El E

Liser

Clzaring |
Closure |
DTk Input |
DT Propoged 30 |
HEC-2 |
HEC R&5 |
Fulti-Line |
Prafile Grade |
Fiadial Staking |
RT40 |
Seeding |
Slope Stake |
Staking Detai |
WSPRO |
A5 List |

[ Hilite

Note Most of the Seeding Report dialog will be populated from Project Manager.

7. Select Chain SC219R..
8. Set the Ending Station to 217+00.

9. Click Candidate Seeding Elements search criteria.
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Lab Exercise: XS Reports & Limits of Construction

& Seeding Report M= E3
Job: [835 | Q Cument Statior: [160+0000R1
Chair: [SC219R =l
Begin Station: | 150+00.00 F 1 [ 150+00.00 F 1
End Station. [215-00.00F 1 [Z17=00.00F 1
Search Criteria

Enisting Ground Line: /‘q‘\ | Diizplay |

Propozed Finizh Grade: /‘q‘\ | Diizplay |

Candidate Seeding Elements: - A=,

[T Max Allowable Slope: IW : IW RiseRun "I

™ Subtotal Splt Slepe: [0.0000 - [O.0000°

Incren vI Sub Eveny: Im First Sub at: I—
Scale Factar: IW Label: IT

ByPazs Segments I Additional Distance via Station I

Report Decimal, 2 Vl Additional Digtance ... I
[T Pause on Each x5

ASCI File: | Q,

Apply |

8. Populate the Candidate Elements dialog as below then close the dialog.

M Ly Mames Im 1
I
iy Colws: 12 &
r Swes: [ &
T weights: I— d

Dizsplay | Reszet |

9. Setthe ASCII File name to seeding.txt.

10. Click Apply.

11. Using the GEOPAK Editor, review the report “seeding.txt”.
12. Close the Seeding Report dialog.

13. Close the XS Report dialog.

Top of Curb Profile

The following report will read text placed on the cross sections to assist in generation of a top of curb
profile.

1. Select the Profile Grade report from the XS Report menu.

2. Zoom to a single cross section. Use the Display button for the proposed finished grade to
check the levels defined for the Proposed Finished Grade. If necessary, add the symbology
for the top and front of the curb and top of the pavement.

Set the Report Option to Search text.

4. Setthe Search Text box as shown below.
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Lab Exercise: XS Reports & Limits of Construction

£ Profile Grade Report = B3

File:

Job: |839 2, Current Station: I15EI+EIEI.DDF|1

Chain: [SC219R =l
Begin Station: | 150+00.00 F 1 [ 150+00.00 F 1
End Statior: [213+00.00R 1 | 217+00.00F 1

- Search Criteria
Existing Ground Line: '_/q"\_il Display |

Proposed Finish Grade: '_/qr"\_il Display |

Report Options:  Search Text vI

~ Search Text

Frafile

TOCLT SCAA9LTC

X Lo

Teut: ITDELT Station Deszign Alignment v|
™ Store Profile: ISE21 901 Station Chain: |5C219F|
Beginmitg Foimt Humber: I

[ Pause on Each S
ASCI File: [SC2TILTC bt Q,

[ 4pply |

Set the ASCII File to SC219LTC.txt.
Click Apply to process profile for the left top of curb.

7. Open the COGO dialog to print the resulting profile information to the COGO window to
review.

Plan View Limits of Construction

1. Click Limits Of Construction from the Project Manager dialog and create a new run named
SC219R. Open the new run.

Job: IW Q, Tolerance: IW
Chait: Wﬂ
Current Station: IW
Begin Statior: [150+0000F 1 [150+00.00F 1
End Station: [219+00.00F 1 | 217+00.00 R 1
Plan DGM File: | C:\databgechSC21 9421 9pp.dan Q

Exizting Ground Line: F/Qj‘\_‘l Drizplay
Propozed Finizh Grade: P/Qj‘\_‘l Dizsplay
Flat Parameters | Radiuz of Display: |5.DDDDDD

i Outer Tie Downs Vl

Apply |
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Lab Exercise: XS Reports & Limits of Construction

2. Zoom to a single cross section. Use the Display button for the proposed finished grade to
check the levels defined for the Proposed Finished Grade. If necessary, add the symbology
for the top and front of the curb and top of the pavement.

3. Click Plot Parameters.
4. Double click the Cut sample graphics.
5. Populate the GEOPAK Set Feature dialog as below then click OK.

Symbology
Level [RD_PD Cstnlmt =]
Caolar: m
Styles [--—--- (0] EyLeve ]

Weight: | ByLevel x|

Cancel |

6. Right click the Cut sample graphics field and select Copy. Then right click the Fill and
Transition graphics and select Paste.

9. On the Plot Parameters for Construction ...dialog, toggle on Place Construction Limit then
click Label Plot Parameters.

£ Plot Parameters for Limits M= B3

" Cut Fill Transition
- I------ -]

I¥ {Place Construction Limit:  Offset from CL |

Label Plot Parameters |

QK. | Cancel |

7. Populate the top portion of the Plot Parameters for Labels dialog as below.
£ Plot Parameters for L i ] A

Cut Prefis Il: Suffis I '
Fill Prefix |F Sufix |

8. Double click the sample graphics box for the Left side labels.

9. Populate the Set Feature dialog as below then click OK.

Set Feature

~ Sumbology
Level |[RD_PD_T¥_Catrlmt =]

Calar; I. BylLewvel vl

Wweight: | ByLevel =]

- Text Preferences —————————————
SetJustification

Tk [5.000 -

Tw |5.DDD d‘ 1‘

Ft: [T Aral =l
Decimal: 0 I

Cancel |
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Lab Exercise: XS Reports & Limits of Construction

10. Double click the sample graphics box for the Right labels.
11. Populate the Set Feature dialog as below then click OK.

Set Feature

~ Sumbology
Level |[RD_PD_T¥_Catrlmt =]

Calar; I. BylLewvel vl

Wweight: | ByLevel =]

~ Text Preferences —
Set Justification

The |5.000 |

Tw: |5.EIEIEI d 12

Ft [T Aial E3
Decimal: 0 I

ok I Cancel |

12. Populate the lower portion of the Plot Parameters for Labels dialog as below then click OK.

Cuit Prefix: I— Cuit Suffie: I'—
Fill Prefic [ FilSuffi [©
Left: 12 Right: 12
Left Orientation: _Relative "I m
Right Qrientation: _Relative vI IW
Left Offset: [Z.000000  Right Offset: [Z000000

Cahicel |

13. Click OK on the Plot Parameters for Construction ...dialog.
14. On the Limits of Construction dialog, set the Tolerance to 0.01
15. Click Apply.

16. Close the Limits of Construction dialog.

17. When prompted to Save Settings, click Yes.

18. Review the limits of construction in c:\data\geo\road1\plan.dgn.
19. Exit MicroStation.
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17 Labeling

CHAPTER OBJECTIVES
In this chapter we will:
= Learn how to label plan information with Plan View Labeler.

= Familiarize the user with the Cross Section Labeler.

INTRODUCTION

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

ACCESSING THE PLAN VIEW LABELER

The Plan View Labeler can be accessed by selecting Applications > GEOPAK ROAD > Plans
Preparation > Plan View Labeling. It can also be invoked from Project Manager by clicking the Plan

View Design button or by selecting the Plan View Labeling tool from the GEOPAK ROAD tool
frame.

PLAN VIEW LABELING

When the Plan View Labeling icon is selected, the dialog depicted below is displayed.

gPlan Yiew Labeler - Style: ...\Labelers'\SCDOT.Isf - = Unnamed Style
Skyle Files  Cptions  Scale Tools
Tedt I Pararms. ] Shape I Leader ] Rotate ] Styles ]
N Q ® Computed Inzetts T User Ingerts
Element:  Paint Computed Test
Chain: |scz1 EG] vl < Coordinate -
: " Coordinate 5 =
. | pace eturn
TIN Fie: A |2 Ejevation GPK | |
Z Elevation TIN Cear | Delimit |
Label Feature ————— |7 Elevation Madeler
¥ = ;? Station Flace Label |
N f g Partial Station =
Mot Available
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Plan View Labeling

TEXT

PARAMETERS

The label to be placed is displayed in the box on the right side of the dialog as shown above. The
Space button places a space in the label at the cursor position. The Return button starts a new line of
text. The Clear button starts a new label. The Delimit button places a line above or below a line of
text. The Place Label button attaches the label to the cursor for placement in the drawing.

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

For data to be computed, the job number and the chain need to be selected. If elevations are to be
calculated, a TIN file needs to be chosen.

The Computed Inserts are items that Geopak has the ability to calculate for the chosen item. The list of
Computed Inserts changes with the type of element that is chosen. If a line is chosen, the list of
Computed Inserts will show inserts of bearing, and length. If a curve is chosen the list of Computed
Inserts will change to show inserts of radius, curvature, chord length, etc.

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

The Identify Element button allows the user to choose the element to use for calculations in the label.
The Data Point button will let the user pick a specific point to calculate the coordinates, station, or
offset for.

gPlan Yiew Labeler - Style: ...\Labelers'\SCDOT.Isf - = Unnamed Style

Style Files  Options  Scale  Tools

STA 192+40.34-
Ter:t] I Shapel Leader] Hotate] St_l,lles] S SRt P S
~ Tewt Preferences / Spmbology —————— Sample Dutput OFF 122 251" RT

Height: IW Jusolification: -
Width: | 5.000 - I -
Line Sp.: [3.000 0
Font: [T Arial E3| Space | Rsturn |
Level |RD_FD_Final Tx = Clear | D elimit |

Calor: I Byl ewvel vI —— |
Weight: I Bylevel vI ace Label

KO8 & =

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

By Current sets the symbology to the current MicroStation settings. By Element allows the user to
set the symbology by choosing a MicroStation element. D & C Symbology allows the user the ability
to match symbology of an item in a DDB file. Set All sets the symbology for all elements in the label
(text, delimiters, leader lines, etc.).
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Plan View Labeling

SHAPE
EPIan Yiew Labeler - Style: ...\Labelers'\SCDOT.Isf - = Unnamed Style
Style Files  Options  Scale  Tools
STA 19244034
Text | Params. | Shape ] Leader | Ritate | Styles | S S
- Shape Preferences Sample Cutput OFF 122 251' RT
o B W ® O
PN e e
Dffzet: |2.|:||:| Space | Return |
RO PO Final T K2 Oesr |  Deimit |
Calar; I BylLewvel vi
Flace Label |
Style: ] ha [ INE Y]
weight; I Bulevel VI é Lo
The Shape tab allows the user to place a shape around the label, and set the symbology for the shape.
LEADER
EPIan ¥iew Labeler - style: ...\ LabelersiSCDOT.Isf - = Unnamed Style
Style Files  Options  Scale  Tools
i STA 19244034
Ter:t] Params. ] Shape : I Hotate] St_l,lles] S SRt P S
~ Leader Type Terminator ————— Sample Output OFF 122 .251' BT
ND E — = [ Fil
> o1
~ Symbology Space | Returk |
Lewel: IFED_F'D_FinaI_TX vi o | Dt |
Color: I Bulevel VI il s
Style: | ] 'I 5% Flace Label |
wigight: I BylLewvel vi é Lol
The Leader tab allows the user to attach a leader from the label to the point. Different leader types and
terminators can be chosen. The active terminator can also be used.
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Plan View Labeling

ROTATE
EPIan Yiew Labeler - Style: ...\Labelers'\SCDOT.Isf - = Unnamed Style
Style Files  Options  Scale  Tools
Ter:t] Params. ] Shapel Leader] Rotate I St_l,lles] STa 192+40.34
Sample Dutput ———d—e-lodn—i—t—
~ Test Angle OFF 122 251" RT
f}‘ Current Angle: |21.?39
)@l' Element fngle E @
5 Rt
IE Alignment Angle: |1SD.EI j s | s |
Clear | Delmit |
Set Angle By
{ DP |  Elment|  aa | Place Label |
The Rotate tab allows the label to be rotated. The rotation can be determined from the current angle,
the angle of the element, or the alignment angle. The angle can also be set by two data points (first
data point set the location, next data point sets the angle) or the active angle.
STYLES
EPIan ¥iew Labeler - style: ...\ Labelers' SCDOT Isf - = Unnamed Style
Skyle Files  Cptions  Scale Tools
Ter:t] Pararms. ] Shapel Leader] Rotate I Styles] STa 192+440.34-
Sample Cutput ———d—s-loi-m—i—t-—
- Text Angle HE SR OFF 122.251' RT
‘?“ Current Angle: |2'I.T-"39
>@' Element Angle IE @
@ Alignment Angle: I'IBD.D j Space | Fetum |
Cear | Delimit |
Set Angle By
’V (o] | Elementl B | Flace Label |
The Styles tab allows a user to choose label symbology from a library of pre-defined styles. When the
user chooses the style, all symbology, leaders, shapes, etc. is set up for the user.
MENUS

The Style Files menu allows the user to open a new style library. You must be under the Styles tab in
order to open a style library.

Options > Minimize Dialog minimizes the main dialog (when the Place Label button on the main
dialog is pressed) to allow for easier label placement. The Label Viewer can be used in conjunction to
still view the sample contained in the Label dialog.

The main labeling window can be maximized by selecting the Restore Label Dialog icon within the
appropriate View Label Control tool frame or the labeling tool on the main Road, Site, or Drainage
tool frame.
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Plan View Labeling

Options > Use Reference File Coordinates - When labeling elements within a reference file, it is
useful to utilize the reference file coordinates, rather than the current active file. Simply activate the
toggle, and subsequent computed text inserts using reference file elements or data points will reflect
the reference file coordinates, if the snap and locate in the reference file are active.

Options > Use DP Element Association - This option will enable the association between MS
elements and DP (data point) labels that are snapped to the element. If the element is modified, the
point labels will move with the element when the Label Update feature is used. Note: This only applies
to elements within the active design file.

Options > Label Tools invokes the tool frame shown below which enables the user to modify Geopak
labels.

% F 0w BE LA LR e A

Options > Label Viewer brings up a dialog that allows a user to view and place a label.

gLahel view [HE

Flace Label I

Sutomatic Label |

The Scale > Scale Style menu allows the user to choose a plan scale. All labels will be adjusted
according to the plan scale. The user simply keys in a scale, and chooses a Labeling Style. The
corresponding label will be placed at the correct size for the scale that was chosen.
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Plan View Labeling

Tools > Label Updater - The Label Update tool is a powerful tool for updating GEOPAK labels.
When alignments are updated, TIN files modified, labels moved, etc., GEOPAK "remembers" the
computed text information utilized in the placement of the original label. Therefore, the software can
update the label based on updated data. The tool utilizes the dialog depicted below.

£ Update Labels M= E3

Eelect Byl SingleSelect ¥ |

[ Center Label
Start | deateLabeIl

skp | | Undatean |

Highlight Labels
Content Cormect v |

Highlight |

Tools > Selection Set Labeling - The Selection Set Label tool is a powerful tool for placing or
updating labels within a selection set.

When the Selection Set Labeling tool is activated from the pulldown menu, the dialog depicted below

opens.

Eﬁelectiun Set Labeli... =l E3

v :

™ Us
Bearing / Azimuth
) Morth Quadrant

;é%% ) South Quadrant
@ By Element
Apply |
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Cross Section Labeling

Tools > Plan Label Preferences — Allows for the customization of the plan view labels. Options
include Bearing, Distance, Elevation, and Area.

When the Plan Label Preferences tool is activated from the pulldown menu, the dialog depicted below
opens.

#5 Plan Label Preference I ]

Bearing ] Distancel Elevationl Area I

Leading Characters:  Zero b I

[ Allow Due Cardinal Direction [ Round Bearings By Length

I iy Dt G EEA R |merement Camponent [rop 00 |

&
X

[oon [oioon [mom Seconds ¥| T
Apply |

CROSS SECTION LABELING

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.

Etruss Section Labeler - Style: ...\ bin‘def_us.lsf - = Unnamed Style

Skyle Files  Cptions  Scale Tools

I F'arams.] Shapel Leader] Flotale] Styles]
® Computed Inzetts T User Ingerts

150+00.00 Computed Text

" Mavigatar Station ——————————————

Plan Wiew x Coordinate -
PlanWiew " Coordinate

5 Elewation

45 Elevation (A1 Units] Cear | Delimit |
" Label Feature ——— |5 Station

Space | Return |

45 Partial Station Flace Label |
-+ %5 Dffset =

Mot Available

ACCESSING THE CROSS SECTION VIEW LABELER

The Cross Section View Labeler can be accessed by selecting Applications > GEOPAK ROAD >
Cross Sections > Cross Section Labeling. It can also be invoked by selecting the Cross Section
Labeling icon from the GEOPAK ROAD tool frame.
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Profile Labeling

PROFILE LABELING

The Profile Labeling dialog differs from the Plan View Labeling dialog only on the text tab. The

Chain and Profile must be defined, in addition to profile settings. The Computed and User Inserts
contain values and phrases related to profiles.

gPrnfile Labeler - Style: ... bin' def_prof.lsf - = Unnamed Style

Style Files  Options  Scale  Tools

I F'alams.] Shapel Leader] Hotate] St_l,lles]

Job Now: |839— Q. ® Computed Inserts ) User Inserts
Element: Computed Text
Chaiti: |S|:21 9R vl Prafile Station -
Profile: I—_IS':21 SREP = F'ro.flle F'artleEI Station Space | e |
Paint Elewvation
Profile Settingz | Paint Profile Eleyation Clear | D elirnit |
Profile Grade % (@ Point
Chain Mame Flace Label |
Prafile Mame ;l
Mot Available

ACCESSING THE PROFILE VIEW LABELER

The Profile View Labeler can be accessed by selecting Applications > GEOPAK ROAD > Plans

Preparation > Profile Labeling. It can also be invoked by selecting the Profile Labeling icon from
the GEOPAK ROAD tool frame.
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Lab Exercise: Labeling

LAB EXERCISE: LABELING

Accessing the Labeler

1. Open the MicroStation file c:\data\geo\sc219\sc219pp.dgn.

2. Access Project Manager.

3. Click the Plan View Design button on the main Project Manager dialog.
4. Attach SC219proposed.dgn as a reference file.

5. Zoom in to the end of the project

6. From the Plan View Design tool bar, click the Plan View Labeler tool.

EPIan ¥iew Labeler - style: ...\ Labelers' SCDOT Isf - = Unnamed Style

Skyle Files  Cptions  Scale Tools

F'arams.] Shapel Leader] Flotale] Styles]
JobNo: [E8 Q@ ® Computed Inzetts T User Ingerts

Element:  Paint

Chait: ISE21 iy} |

Computed Text

= Coordinate -
" Coordinate

e | Space Return
TIN File: A |2 Elevation GPK | |
Z Elevation TIN Cear | Delimit |
Label Feature ————— |7 Elevation Madeler
5 . Station Flace Label |
N f = ; = Partial Station =

Mot Available

Using Predefined Label Styles
1. Select the Styles Tab.

2. Traverse with the Item Selector box to locate the following style:
Labels > Plan_Sht_Label > Removal Asph Note. Next, double click the Removal Asph
Note style.

atyle Files  Cptions  Scale Tools

REMOVE AND DISPOSE

Text | Params. | Shape | Leader | Ratate | Stules I e e loiomoiogoo

Style Preview ASPHALT PAVEMENT

[A] Relocation Mate = 2

[A] Removal Azph Mate

[ Fes Mote

[B] Route Name Space | Return |
[A Sed Damn Mote |

[ Sta_Break_Mote Clear | Delimit |
[A] Taper Mote =

Flace Label |

[Ew Shle. . I Update Style. .. I

0=

Mew Catequn. | Scale: 1.00

Mode and Shape Only "l

3. Move back to the Text tab and complete as defined below:

Job No.
Chain
TIN File

GEOPAK Road |
5/15/2008

839
SC219R
SC219.tin
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Lab Exercise: Labeling

4. To begin the process, select the DP button and then identify the location that you wish to use
to anchor the end of the leader line for the note. The labeler automatically calculates the
information.

EPIan Yiew Labeler - 5tyle: ...\scdotplan¥8.lsf - = Removal Asph Mote - Active

Style Files  Options  Scale  Tools

REMOVE AND DISPOSE

Test I F'alams.] Shapel Leader] Hotate] St_l,lles] el

Job Mo.: |839— Q ® Computed Inserts © User Ingerts ASPHALT PAVEMENT
Element:  Point
Chair: ISE21 L] "I [ Coordinate -
" I— " Coordinate Space e
TIN File: | ip100ds302434292.tn @ = E levation GEK R | |
Z Elevation TIN Clear | Delmit |
Label Featwre —————— |2 Elewvation Modeler
g . Station Flace Label |
A ‘3/& tl ; il Partial Station ;l
19.500 3|
5. Click the Place Label button.
6. The label is now attached to your cursor (without the leader for the delimiter).
7. Data point at the location you wish the text to be located.
8. A second data point will define the side of the label, which the leader line will be drawn from

the delimiter line to the computed location.

REMOVE AND DISPOSE OF EXISTING

ASPHALT PAVEMENT

A

A
9’\1{ | [ -
9 94019

Ll

A

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate

5/15/2008 17-10



18 Plan and Profile Sheets

CHAPTER OBJECTIVES

In this chapter you will learn the process for laying out and clipping plan and profiles sheets.

OVERVIEW OF FEATURES

These are the new features that the Plan and Profile Sheets Application provides:

Supports any combination of Ports on a sheet for maximum flexibility.

Provides powerful handling of MicroStation reference files. This is accomplished by having other
MicroStation files serve as patterns for the reference file attachments. These are called motif files.

It has the option to automatically make a notch in the clipping shape at layout time to make room
on the sheet for a title block. This is done by putting the clipping shape pattern into the sheet cell.

Extended Stationing is used as a means to allow sheets to be placed partially off of an alignment
or even completely off of the alignment.

It has the ability to place sheets with a Right to Left Station progression, which is opposite of the
standard used in roadway design. This was added for users doing rail design.

A thorough capability is provided to perform sheet numbering. Alphanumeric prefixes and
suffixes as well as changing the start number of the sheets and rearranging the ordering.

It supports Profile Stair Stepping. In situations with steep grades or narrow profile ports,
sometimes the profile goes off the top or bottom of the port before it gets to the end of it. To
handle this, users would put a break in the profile port and adjust the elevations to bring the
coverage up or down to where it needs to be. Within V8, GEOPAK automatically locates these
breaks and plots the profile clipping shapes in accordance with that. This adjustment carries
through, then, to the sheet design file.

Profile Gap Equalities -- If a Profile has been plotted with the Gap option turned on, the coverage
of the sheet is now adjusted so that subsequent sheets remain aligned with the grid.

Raster Manager -- Descartes is not supported by the application. Raster Files are now to be
referenced via the Raster Manager application available via Bentley Select.

Tabular Data Application -- Sheet Clip places Clipping Shapes suitable for Tabular Data.
However, the actual placement of the tabular values in the dgn file is now done via the Draw
Tabular Annotation (Sheet Clip Mode) tool. This approach allows the power and flexibility of the
Draw Tabular Annotation application to be used with sheets.

Digital InterPlot — The Digital InterPlot Plot set can be created during the sheet clipping process.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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2BAccessing Plan & Profile Sheet Composition

ACCESSING PLAN & PROFILE SHEET COMPOSITION

The Plan & Profile Sheet Composition tool can be accessed by selecting Applications > GEOPAK
ROAD > Plans Preparation > Plan/Profile Sheet Composition. It can also be invoked from Project
Manager by clicking the Plan & Profile Sheets button or by selecting the Plan/Profile Sheet
Composition icon from the GEOPAK ROAD tool frame.

INVOKING THE MAIN DIALOG

When the Plan/Profile Sheet Composition tool is selected, the Plan Sheet Layout dialog depicted below
opens.

gPlan Sheet Layout: scdotplans_In.psl M= B
File ‘Wiew Settings Tools

20:1 bOUBLE PROFIL |

The dialog is comprised of the title bar which displays the current Sheet Library, the main menu bar,
short-cut icons, and the Sheet Name Selector and Plot Scale fields.

The first time the application is invoked, it opens up a default.psl sheet library located in the
\geopak\bin\ folder if the configuration variable isn’t defined.

The Plot Scale will be displayed in the proper units depending on how it is set in the User Preferences.

SHEET LIBRARY

The parameters for each sheet are defined in a Sheet Library. In order to lay out or clip sheets, a Sheet
Library must be attached to the current session. The name of the currently attached Sheet Library is
shown in the title bar. Sheet Libraries have an extension of .PSL. An unlimited number of different
sheets can be stored within one library. When the user begins the sheet process, they select the desired
sheet layout from the attached library, which loads the associated parameters.

If a different Sheet Library is needed, it can be attached via the menu items Sheet > Library > Attach.
It is also possible to review or make changes to the Sheet Library by selecting Sheet > Library > Edit.

Detailed information on the set-up of the Sheet Library can be found in the online help section entitled
"Sheet Library Set-up."

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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3BInvoking the Main Dialog

MAIN MENU BAR OVERVIEW

EPIan Sheet Layout: scdotplans_In.psl M= B
File ‘Wiew Settings Tools

20:1 bOUBLE PROFIL |

Four options are supported in the main menu bar:

e File

e View

e  Settings
e Tools

FILE MENU OPTIONS

Two tools are supported in the File pulldown and are detailed in the table below.

Sheet Library  The Library file contains the various parameters, cells, and dimensions for
creating sheets. In this menu option, a new Library can be created, an existing
Library can be edited, or the user can define (Attach) the desired Library. For a
detailed discussion of setting up and editing a Library, refer to the online
documentation "Sheet Library Set-Up."

£ Sheet Layout: Sheet Library: D:\DOT_Configs'5CD0T_Road_LN\Geofiles'She... [H[E
Library Sheet Part

20:1 poueLE PROFILE]

Description: | Double Profile Sheet 20:1 Scale
Sheet Stacking Offzets

Wertical: | 460.0000 Stack Orientation:  Wertical "I

Harizantal: 0.0000 b ax Mumber of Sheets: |25

General Settings
Grid Alignment
Sheet Annotation
Part 1 [Praofile)
Drawing Area
Offzet fram Cell Origin
Horizontal &xis Label
ertical duiz Label -

Cell Librany: | geopaksheets.cel Q

Shest Cel: | 2PROLINE_20

Baze Scale: I 20.0000

Sheet Cell Placement

Place Sheet Cell Once in a Beference File "l

Sheet Cell Reference File:
| 2prolineref20.dgn [0}

Exit Exits the Plan and Profile Sheets application, but does not close the MicroStation
file.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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3BInvoking the Main Dialog

VIEW MENU OPTIONS

Filter by Sheet
Name

Filter by Scale

Automatic Update

SETTINGS MENU OPTIONS

Sheet Layout

GEOPAK Road |
5/15/2008

The clipping shapes of the currently selected sheet name are displayed. A
MicroStation update view will need to be issued if “Automatic Update” is not
toggled on.

The clipping shapes of the currently selected Scale are displayed. A MicroStation
update view will need to be issued if “Automatic Update” is not toggled on.

NOTE: “Filter By Sheet Name” and “Filter By Scale” can be used together.

If this is toggled on when “Filter By Sheet Name” or “Filter By Scale” is selected
the view is automatically updated.

When the Sheet Layout tool is selected, the dialog depicted below opens. Three
settings are supported within the dialog including Left to Right or Right to Left
layout, Stair Stepping for profiles, and Sheet View Attributes.

Sheet Layout Settings

Sheet Lapout Progreszsion;  Left to Right [Standard) 'l

Prafile Stair Stepping:  Off vI

Sheet View Attributes;  Usge Current Design File 'l ™ Save Full Path

Cancel |

e  Sheet Layout Progression:
Left To Right (Standard)
Right To Left (Rail)

e  Profile Stair Stepping:
Off
On

e  Sheet View Attributes:
Use Current Design File
Customize With Motif File

Note The “Save Full Path” toggle applies to the Current Design file only.
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3BInvoking the Main Dialog

TooLs MENU OPTIONS

Eight tools are supported in the Tools pulldown and are detailed in the table below.

Identify Sheet  Select Identify Sheet, then select and accept a previously placed clipping shape. GEOPAK determines
the settings utilized to place the original sheet and automatically populates the dialog with the Sheet
Name and Scale. In addition, the Sheet Name, Scale, Sheet Number, and Port are displayed in the
MicroStation prompt field at the bottom of the screen. If the parameters for the selected sheet are not
found within the current library, a warning message is displayed indicating the sheet is not found, the

name of the current library, and the name of the library used to place the original sheet.

Sheet This menu item opens the Sheet Composition dialog, wherein drawing area, overlapping options and
Composition  other project specific variables are defined. One sample dialog is depicted below.
gPlan Sheet Layout: Sheet Composition M= E3
__________________ Lo_____,
i Clp Vertical T |
I i
| I
Cip I I
Hotontl  DRAWING SHOWN s
| CAWERLAP \
| I
: Cllp Vartical | :
I_________________ _______!
T
By BeqginStation/Dverlap "E
Clip

b awimurn Drawing Area; [1600.00 % 537.50

Horizontal:l 50.00 Vertical:l 0.00
Dirawing Shovarn; I 150000

Active Drawing &rea; [1500.00 % 537.50
Owerlap: I 0.oo Fined Digtance vI

The Layout Settings dialog is utilized to define the GEOPAK Job Number, alignments, and /or profiles
for the desired sheets.

Sheet Layout

# Plan Sheet Layout: Layout Settings ==
Job: [R5 QU Multiple Shests ¥ ¢
Pot| Type | Dependency | Alignrment | Offset | Matif File |
1 Plan Alignment 0.oo Current
2 Profile: Prart 1 n.oo Current
3 Tabular Port 1 0.0o Current
4| | 2]
Beqin Station: I Extend: I 0.00
End Station: I Extend: I 0.00 Layout 0 Sheets |

Fields are also supported for stationing, if only part of the chain is being utilized for sheet layout.

GEOPAK Road |
5/15/2008
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3BInvoking the Main Dialog

Sheet Clip Once the sheets have been laid out and any modifications complete, the sheets are ready to be clipped and
drawn for the final production sheets. The Clip dialog is utilized to complete these tasks, as detailed

below.

In addition to clipping sheets, attaching reference files, and placing borders, the Clipping dialog also has
options for placing a Sheet Title, Project Number, Match Lines, and Auxiliary Sheet Annotations.

Create Digital InterPlot Plot Set — Allows the creation of the Digital InterPlot Plot Set during the
Layout Sheets process.

Sheet Modify  After the sheets are laid out, the user may want to adjust individual sheets to conform to the project limits,
etc. This can be accomplished utilizing the tools in the Modify dialog, which is illustrated below.

The two icons in the upper left corner are utilized to Slide sheets (along the alignment, rotating,
offsetting) and Modify Drawing Area. The Slide options are illustrated above, while the graphic below

gPlan Sheet Layout: Clip Sheets M= B
r— Output File
v | Q
Sheet Narne Prefiv: | [ dar
Orientation: Rotate Reference vI
Sheets per File: I'I— Model:  Active W
Sheet Rangs Begin: | | End | |

— Labels and Annotations

Sheet Title: |

Project Hurmber: |

b atzh Line: I Eeeceiied I
[T Auxiiary Sheet Annotations Eample

- [T Create Digital InterPlot Plot Set

IFS File: | E:hdatahgestSE2]Shuntitedips @ [al,
Sheet Tope; IF'Ian j DpenlnterF‘IntDlganizerl

Process Sheets |

[ Slide Preceding Sheets ™ Slide Following Sheets

Left Station "I [145+00.00R 1 Ewstend: | 0.0000 D_l,lnamicl

Sheet Chord foset:l 0.0000 D_l,lnamicl
Additional Rotation about LeftSlatinn:I 0.0000 D_l,lnamicl

Apply |

depicts the Modifying Drawing area.

GEOPAK Road |
5/15/2008
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3BInvoking the Main Dialog

Z5 Plan Sheet Layout: Job: 839 Chain: SC219R M= B3

=

 Lateral Dimenziohs

[ Slide Preceding Sheets

Sheet 1, Port 1

™ 5lide Follawing Sheets

[~| id

Hold To:  Left Station vI

Dirawing 5 howwn; I 1800.0000

Horizontal: I R0.0000

Yertical I 0.0000

Apply |

The user can select the sheet to be modified from the pick list or by graphic identification. Sheets can
also follow the movement of the selected sheet, i.e., moving one sheet to left moves all preceding or
following sheets to the left by the same amount.

Sheet After the sheets are laid out, the Sheet Number Manager can be invoked as depicted below, populated
Number with the current sheets.
Manager
g #5 Plan Sheet Layout: Sheet Number Manager ==
Sequence | Sheet | Alignment | Eegin Station | Esxtend | End Station | Estend |
1 1 SC219F  145400.00 R 1 0.0000 160+400.00 R 1 0.000a
2 2 SC219R  160+00.00 R 1 0.0000 175+400.00 R 1 0.0000
3 3 SC219R  175400.00 R 1 0.0000 190+400.00 R 1 0.000a 4+
4 4 SC219R  190+00.00 R 1 0.0000 205+00.00 R 1 0.0000 +
g g SC219R  205+00.00 R 1 0.0000 219+00.22 R 1 99.7731 A
1%
P2
1%
id

[™ Highlight Clipping Shape

[ ‘windaw Center Clipping Shape

The actual sheet number can be modified, prefix and suffix added, and other labeling options by utilizing
the Edit Sheet Number (fourth icon down in the grouping to the right of the list box).

™ Add Prefis: |

Compute Sheet Mumber By:

Starting at Sheet Mumber v| |12

™ Append &lpha Suffis

Begining Letter(z]: I

Z A8 BE ¥

ppercase vI

Cancel |

Another option is changing the order the sheets are drawn.

Draw When the Draw Tabular Annotation tool is selected, the Draw Tabular Annotation dialog is opened, as
Tabular depicted below.
Annotation
(Sheet Clip
Mode)
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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3BInvoking the Main Dialog

£ Draw Tabular Annotation {Sheet Clip Mode) M=

File
¢ Identify Shaps [T abular] 5| - Station Ranae D |
Joh: I Stat: | i Shape...l C oaler
Chair ™ End | «» Shepe. || oo
Rl Definition l Design Elements I
Frame Annotation: 1 vI Yertical Shift: | 0.000
MHame Definition |
i
i
Frequency

The user can define the tabular data to be included within the plan /profile sheets.

DIALOG ICONS

Six short-cut icons are supported for ease of use. These icons correspond to tools located within the
menu bar pulldowns and are detailed in the table below.

Sheet Composition (Tools > Sheet Composition).

Layout Sheets (Tools > Sheet Layout).

Clip Sheets (Tools > Sheet Clip).

Modify Sheets (Tools > Sheet Modify).

Sheet Number Manager (Tools > Sheet Number Manager).

id ID button (Tools > Identify Sheet).

SHEET NAME SELECTOR AND PLOT ScALE
EPIan Sheet La _I_I— 0 ﬂ

File Wiew Zetkings Tools

& Eﬁl %l 1_d| [PLNPRO | [50.0000 ft/in

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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4BPrimary Work Flow

Two parameters are global to the entire application and are shown on the main dialog:

e The Sheet Name Selector enables the user to select which sheet is to be placed in the next Layout
operation. The drop down list displays all sheets in the currently attached Sheet Library.

e The Plot Scale text item determines the scale at which sheets will be placed in the layout.dgn.

PRIMARY WORK FLOW

PORTS

PORT TYPES

The approach taken by this application is to represent the reference-clipping boundary of each Port on
each Sheet. The clipping boundary is represented by MicroStation Shapes, referred to as Clipping
Shapes.

For each project, there is one design file which contains all of the Clipping Shapes for a project, for
example, layout.dgn. All design elements exist in files referenced to layout.dgn. It is recommended
that layout.dgn have only Clipping Shapes in it.

The Primary Work Flow consists of two operations:

e Layout of sheets — places clipping shapes into layout.dgn file.

e Clipping sheets - reads the Clipping Shapes from the Layout dgn and creates new design files
which include all required reference files which are clipped at the correct boundaries along with
the Sheet Cell and other annotations.

There are two options for Clipping Sheets: Rotate View and Rotate Reference.

When Sheets are clipped using the Rotate View option, the sheet cell and the view are moved and
rotated such that they are coordinately correct with the clipping shape of Port One. This arrangement
allows only one sheet per design file.

When Sheets are clipped using the Rotate Reference option, the sheet cell and view are not rotated.
The reference files are rotated and moved to be in the correct location with respect to the sheet cell.
The arrangement allows multiple sheets to be placed in one design file.

Each Sheet consists of one or more Ports. A Port can be considered a window into the design. For
each sheet that is placed into a layout.dgn, each Port on that sheet is placed as a Clipping Shape.

There are three types of Ports: Plan, Profile, and Tabular Data. It should be noted the 2001 plus
version of Plan and Profile Sheet Composition does not place tabular data values. The application
places Clipping Shapes designed to include Tabular Data. The actual placement of the Tabular Data
values is accomplished by the Draw Tabular Annotation (Sheet Clip Mode) tool in coordination with
the Plan and Profile Sheet Composition application.

PORT INFORMATION

Before laying out sheets, each Port must have its Port Information filled out. The Port Information
Dialogs are opened by double-clicking the corresponding row in the Layout Dialog.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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6BSheet View Attributes

Plan Ports only need the controlling chain, an offset value, and the name of the motif file for the given
Port. If the “Use Current Design File” option is selected, Current will be displayed in the dialog
instead of a Motif File name.

Motif files are used to determine reference file attachment.

Profile Ports require the name of the controlling profile in addition to all the information found in a
profile cell.

Tabular Data Ports require the same kind of information that Profile Ports do, but also may optionally
have the ability to stagger the placement of the ports. This staggering allows the Clipping Shapes to be
longer without conflicting so that they may accommodate margin labels.

SHEET VIEW ATTRIBUTES

Two options are supported for Sheet View Attributes;

Use Current Design File — All reference file attachments, active levels, etc., are based on the current
design file. An optional toggle is supported to Save the Full Path of reference files.

Customize with Motif Files - A blank file is utilized as a pattern file for the reference file
attachments. Also levels can be turned on or off as desired. We call these files motif files.

UsE CURRENT DESIGN FILE

The user can control reference file attachment without the use of Motif Files by selecting the Use
Current option for Sheet View Attributes. When this option is used, the Current dgn file (in which
clipping shapes have been layed out) is used like a Motif file in that it’s reference file attachment
information carries over to each Port during Clipping.

Also the design file containing the clipping shapes will be attached as a reference file for each port to
accommodate users that wish to place there clipping shapes in the proposed design file.

The advantage of Use Current Design File is that the user does not need to concern themselves with
setting up motif files. What they see in the layout design file is what they will get in clipped sheet
files. However, when Use Current Design File is that selected option, it is not possible to have
different reference file settings for different Ports on the same sheet. All Ports must have the same
attachment information and can’t be customized.

The Save Full Path toggle is used when the sheets will be placed in a different directory than the
reference files.

NOTE: If the sheets are to be placed in a different directory, then the reference files must be attached
to the current design file with “Save Full Path” toggled on.

Sheet Layout Settings

Sheet Layout Progreszzion:  Left to Right [Standard) v|

Profile Stair Stepping:  Off vI

Sheet Wiew Attibutes: Use Current Degign File '| ¥ Save Ful Path

Cancel |

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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6BSheet View Attributes

CusTtomize WITH MOTIF FILES

It is sometimes necessary to have two or more Ports on a sheet which have differing reference file
attachment settings. This could happen with two Plan Ports which cover the same area but show
different aspects of the project. For example, the top Port would show the proposed design and the
bottom Port would show traffic control. This could be considered as the two Ports on the same sheet
having different themes or different motifs.

The question arises as to how the various reference file settings are to be controlled for each Port. This
is done by using another design file to serve as a pattern for the reference file attachment information.
For every Port, there would be a motif file specified by its file name. The Ports on each sheet may
have the same or different Motif Files.

During a Clip operation, the reference file attachment information is read from the motif file for each
Port. When a Port is placed into the final sheet file, all reference files which are attached to the
corresponding Motif File are attached to the final sheet design file. All reference level view on/off
settings of the motif file are also applied to the reference file attachment in the final sheet design file.
Note the clipping shapes are still used to define the Clip Boundary of each reference file associated
with that Port.

In the example described above of a sheet with Design and Traffic Control, the top Port could have a
Motif File named design_motif.dgn. The bottom Port could have a Motif File named
Traffic_motif.dgn. At any time before sheets are clipped, the Motif Files (which would normally be
blank) must be opened, desired levels should be active, and the reference files attached. The reference
file names and their paths used for the motif file must match exactly to the reference files and
associated paths in the original file. Therefore, the user will normally set up the motif files on a project
by project basis, unless an organization has a standardized set of file naming conventions and level
structure utilized on every project, where a single set can be developed for the entire organization.

NOTE: If the sheets are to be placed in a different directory, then the reference files must be attached
to the motif file with “Save Full Path” toggled on.

Sheet Layout Settings

Eheet Lapout Progresszion;  Left to Right [Standard) v|

Prafile Stair Stepping:  Off "I

Sheet View Attributes:  Customize with Matif Files "l

ok I Cancel |
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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7BSheet Composition

SHEET COMPOSITION

When the Sheet Composition tool is accessed, the dialog depicted below opens.

E’Plan Sheet Layout: Sheet Composition =

. |

| Clp Vertical | |

I

| |

I I

Cip I I
Hortzondal! !

¥ BEv BeginStation/Overllap
. By Station Range: Inside Out
By Station Range: Outside In
By Station Fange: Radial

Harizantal | 50.00 Wertical | 0.00

Drrawing Showr I 1500.00

Active Drawing drea; | 150000 537,50

Overlap: | 0.00 Fixed Distance "'"|

- Clip

(L ET Rall

The graphic illustrates the various values required in the dialog. Directly below, four options are
supported, as illustrated in the exploded view above:

e By Begin Station/Overlap

e By Station Range: Inside Out

e By Station Range: Outside In

e By Station Range: Radial

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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7BSheet Composition

BY BEGIN STATION/OVERLAP OPTION

When the By Begin Station/Overlap option is selected, the Clip group box containing the Drawing
parameters, Overlap options and associated fields as depicted in the graphic below:

# Plan Sheet Layout: Sheet Composition M= E3

oS TTTTETEE T T T

| Ciip Vertical T |

|

| |

I |

CIp | |
Hortzontal! !

3 DRAWING BHOWN ———
CERLAP

| By BeginStation/OverLap 'E

Clip

b awirnurn Drawing Area: [1600.00 % 53750

Harizantal: a0.00 Wertical: I 0.oo
Drrawing S hawn: I 1500.00

Active Drawing &rsa [1500.00 % 53750

Overlap: I 0.00 Fixed Diztahce vI

Before these options are reviewed, a discussion of the Active Drawing Area, located within the Clip
group box, is warranted. Several dimensions are found within the Clip group box. These include:

e  Maximum Drawing Area (display only)

e Horizontal

e Drawing Shown

e Vertical

e Active Drawing Area (display only, calculated by GEOPAK)

The graphic below illustrates each dimension for the subject sheet. In addition, a portion of the
adjoining sheet to the left is shown in order to depict the overlap. Notice that the alignment is also
displayed from approximately station 289+00 to 292+00.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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7BSheet Composition

CLIP VERTICAL

= r=—— UVERLAP
CLIP HORIZONTAL—— r=—

289 230 241 242

DRAWING SHOWN

—=— r=—CLIP HORIZONTAL
GLIP VERTICAL

First, GEOPAK utilizes the Maximum Drawing Area based on the Sheet Name and Scale selected in
the main Sheet Layout dialog, in our example, 1540 x 960. Then the Clip Vertical is subtracted
twice, once for the top and once for the bottom. In this case,

960 - 10 - 10 =940
which is shown in the Active Drawing Area. The same method is utilized for the Horizontal
computations. The horizontal clip is subtracted twice, once for the right side and once for the left side.
In this case,

1540 - 10 - 10 = 1520

which is shown in the Drawing Shown and the Active Drawing Area.

By BeginStation/Overlap 'l

Clip
Mawirm Drawing Ares: 154000 960.00

Horizontal:l 10.00 Verlical:l 10.00
Dirawing Shovr; l 1520.00

Active Drawing Area; 1520004 940,00

Once again referring to the graphic above, GEOPAK considers the Overlap shown on the left side
between the two adjoining sheets. The Overlap toggle has two options as depicted in the exploded

view below:
- Clip
amimivirn Drawing Area: 1540.00 % 960.00
Harizarital: 10.00 Wertical: | 10.00
Drawing Shaown: [ 1520.00
Active Drawing Ares; 152000 - 940.00
Overap: | 5.00 Percentage ";
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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7BSheet Composition

e Percentage
e Fixed Distance

When the Percent option is selected, the designer keys in the desired overlap in percent format in the
Overlap field. Note the percent sign (%) is not required. The Percentage is calculated utilizing the
Drawing Shown value. In this example, the 5.26% overlap is 156.75 feet (5.26% of 176.75).

In our Percentage example, the overlap is 5.26%. Therefore, a 20.00 foot overlap in clip areas is
present between successive sheets.

If the Fixed Distance option is utilized, the Value field is in master units, i.e. feet or meters.

When placing sheets on a curve, the chord of the curve where it intersects the inside border is utilized
to orient the sheet as depicted in the graphic below:

Paralls! lines

Since the By Begin Station/Overlap Sheet Composition option uses a chord distance to compute the
length of the sheet, in the area of a curve more stationing will be covered. On a Plan/Profile sheet, this
means there will be unequal coverage between the Plan and Profile. With this in mind, it is
recommended that By Begin Station/Overlap Sheet Composition option be used for a Plan only case.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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7BSheet Composition

BY STATION RANGE: INSIDE OUT OPTION

The By Station Range: Inside Out option orients sheets between a rounded station interval. This
interval is entered in the Station Range field. When utilizing this option, the Clip group box also has
a slightly different look as seen in the graphic depicted below.

EPIan Sheet Layout: Sheet Composition M= E3

By Station Fange: Inside Out "E

Clip

b awimurn Drawing Area; [1600.00 % 537.50

Horizontal:l 50.00 Vertical:l 0.00
Station Range: I 150000

Active Drawing &rea: | variable 160000 x 537.50

Now the Active Drawing Area is not constant, but displays Variable in the output field.

The Horizontal keyin has a slightly different meaning which can be best illustrated with an example.
Let's use 500 feet for the Station Range, and 15 feet Horizontal. The dialog is depicted below.

By Station B ange: Inzide Out V§

i~ Clip

b &iniLinn D'rawing Area;r 15400.00% 960,00
Hnriznnlal:l 15.00 \-"ertic:al:l 2000
Station Range: | 500.00

Active Drawing Srea; variable B3000 = 920,00
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7BSheet Composition

Utilizing the dialog above, the following sheets are generated.

The first step when the sheets are drawn is to determine the stationing for each sheet. Our first sheet
will be oriented between stations 115+00 to 120+00. GEOPAK then expands the sheet clip area by the
Horizontal keyin distance. Looking at a detail of the beginning of the project, the clip area is
expanded fifteen feet before station 115+00 as seen in the graphic below. Note the inside border is the
dashed line, and station 115+00 and its associated tick mark are shown.

The curve is calculated slightly different. The second sheet in this series is on a curve. The station
range is 120+00 to 125+00. A chord is drawn for the curve between stations 120+00 and 125+00 as
seen in the graphic below.
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Notice that the inside sheet border is wider than the chord. The software will extend the chord the
amount of the Horizontal keyin (in our example, fifteen feet) to establish the vertical edge of the inside
border as seen in the detail below.
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By STATION RANGE: OUTSIDE IN OPTION

The By Station Range: Outside In option orients sheets between a rounded station interval. This
interval is entered in the Station Range field. When utilizing this option, the Clip group box also has
a slightly different look as seen in the graphic depicted below.

EPIan Sheet Layout: Sheet Composition M= E3

By Station Range: Outside In 'E

Clip

b awirnurn Drawing Area: [1600.00 % 53750

Harizantal: a0.00 Wertical: I 0.oo
Station Fange: I 1500.00

Active Drawing Area | vaniable 150000 x 537.50

The Outside In option is slightly different as seen in the dialog below.

¢ By Station Bange: Dutside In -}

r Clip

M auiniuny Drawing Area; 1540.00 % 960,00
Horizontal: | R20.00 Wertical: | 2000
Station Fange: | 500,00

Active Drawing Area; variable SO0.00 % 920000
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7BSheet Composition

The Clip Area is no longer variable, but a constant based on the Sheet Size as well as the Horizontal
and Vertical fields. In our example, the same 500 feet is keyed in. When generating the sheets,
GEOPAK determines the center of the sheet, and the corresponding station. In our example the
midpoint of the stationing for the sheet from 120+00 to 125+00 is 122+50. This point will be placed at
the midpoint of the sheet as depicted in the drawing below:

-\_\_‘_‘—‘—\—\_
alr a3l
—_— ot 214 320 p———
Since the clip area covers a constant station range, the length of the clipping shape will vary depending
on the curvature of the alignment.
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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BY STATION:

RADIAL OPTION

The By Station Range: Radial option orients sheets between a rounded station interval. This interval
is entered in the Station Range field.

gPlan Sheet Layout: Sheet Composition M= E3

By Station Fange: Hadial "E

Clip

b awimurn Drawing Area; [1600.00 % 537.50

Horizontal:l 50.00 Vertical:l 0.00
Station Range: I 150000

Active Drawing &rea: | variable 150000 x 537.50

An example best describes how this feature works. In the dialog below, each sheet has a station range
of 1480 feet. Based on the station ranges in the bottom of the dialog, the first sheet would encompass
station 120+00 to 134+80, while the second sheet would include stations 134+80 to 149+60.

By Station Range: Radial VE

Clip

b awiriumn Drawing Area; 194000 % 960,00

Horizontal:l 30.00 \-"ertical:l 20.00
Station Range: I 143000

Active Drawing frea;  warable 143000 520,00

To draw this second sheet, GEOPAK locates the midpoint station 122+50, which in our example is on
acurve. Utilizing the chord of curve as the vertical center, GEOPAK draws the top and bottom of the
clip regions 460 from the chord, making the clip region 920 feet high. This is computed from the sheet
size of 960 minus the vertical keyin of 20 for the top and 20 for the bottom, resulting in a 920 feet
height.

In the next step, GEOPAK moves to station 134+80 and draws the clip border radial to the alignment
at the specified station until it intersects with the previously computed top and bottom clip regions.
The same process is repeated at the other end of the sheet, i.e., 149+60. Therefore, the inside clip
region is trapezoidal as depicted in the graphic below.
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L
I
—
\
II'.III 122+50 ’
bl R — i
___Th_=.__-_1 |'_'|' ':r-___:l_:_:a_-_— _J':_: _— =
=
| /
) .
'l, I e

Since the clip area covers a constant station range, the length of the clipping shape will vary depending
on the curvature of the alignment.
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8BLab Exercise: Plan and Profile Sheets

LAB EXERCISE: PLAN AND PROFILE SHEETS

Configure Sheet Settings

1.

7.

8.

GEOPAK Road |
5/15/2008

Open the MicroStation file c:\data\geo\sc219pp.dgn. Attach as a reference
c:\data\geo\sc219\sc219proposed and c:\data\geo\sc219\sc219profile.dgn.

Access Project Manager.
Click the Plan & Profile Sheets button from the Road Project: Roadl.prj workflow dialog.

Create a run SC219R to set up the plan/profile sheets. The dialog should appear as shown
below.

gPlan Sheet Layout: scdotplans_In.psl M= B
File ‘Wiew Settings Tools

20:1 bOUBLE PROFIL |

Select Settings > Sheet Layout.
Change Sheet View Attributes option to Customize with Motif Files then click OK.

Sheet Layout Settings

Eheet Lapout Progresszion;  Left to Right [Standard) v|

Profile Stair Stepping:  Off vI

Sheet Wiew Attibutes:  Cugtomize with Motif Files v|

ok I Cancel |

Populate the GEOPAK Sheet Layout dialog as below.

gPlan Sheet Layout: scdotplans_In.psl M= B
File ‘Wiew Settings Tools

Press the Sheet Composition icon. Populate the Sheet Composition dialog as below.
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8BLab Exercise: Plan and Profile Sheets

9.

gPlan Sheet Layout: Sheet Composition M= E3

By Station Range: Radial 'E

Clip

b awirnurn Drawing Area: [1600.00 % 53750

Harizantal: a0.00 Wertical: I 0.oo
Station Fange: I 1500.00

Active Drawing Area | vaniable 150000 x 537.50

Dismiss the Sheet Composition dialog by clicking the X in the upper right hand corner.

Sheet Layout Process

1.

GEOPAK Road |

5/15/2008

Press the Layout Sheets icon. The Job Number will be set automatically from Project
Manager.

Double click on Port 1 to invoke the Plan Port Data dialog. Select SC219R from the Chain
dropdown list.

Click the Create Motif File icon. Select motif_seed.dgn as the seed file and key in a name of
plan_motif.dgn as the Motif File. Click OK to create the new file. The Plan Port Data
dialog should appear as below. Click OK.

Chait: |5E21 IR = Dffset: [ 0.00

rdotif File: | C:hdatahgeohSC219plan_motif.dgn A

Cancel |

Double click on Port 2 to invoke the Plan Sheet Layout: Profile dialog. Select Profile
SC219REP in the pull down box, then populate the Plan Sheet Layout: Profile dialog by
pressing the Identify Cell button then graphically identify the profile cell to populate the
dialog.
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Note

gPlan Sheet Layout: Profile (Port 2)

P[] 3

~ Profile Drata

=
=

Profile: [SC219REF

Chain: [SC219R
Station: |8?+25.49 F1

Elewation: I 30,00
Horizontal Scale; I 50.00
VerticaIScale:l 10.00

= | 10000.00

By DP
" | 10000.00

Equation Treatment Mo Gap vI

- Prafile Cell
Draw Cell at . |[:

Identity Cell

Identify Profile Port. |

- Mutif File

Q a

oK

Cancel |

Click the Create Motif File icon. Select motif_seed.dgn as the seed file and key in a name of
profile_motif.dgn as the Motif File. Click OK to create the new file. The Plan Sheet
Layout: Profile dialog should appear as below. Click OK.

£ Plan Sheet Layout: Profile {SC219REP)

=[O %]

~ Profile Drata

=

Chain: [SC219R
Station: |8?+25.49 F1

Elewation: I 30,00
Horizontal Scale; I 50.00
VerticaIScale:l 10.00

= | 10000.00

By DP
" | 10000.00

Equation Treatment Mo Gap vI

~ Prafile Cel

Draw Cel at .Y |

Identity Cell | Identify Profile Port |

- Mutif File

| C:hdatatgeohSC21 %profile_motif.dgn

Q a

oK

Cancel |

The X and Y coordinates may be different than what is shown in the dialog. They should

match the insertion points of your profile cell.

6. Double click on Port 3 to invoke the Plan Sheet Layout: Tabular dialog. Select Profile
SC219REP in the pull down box, then populate the Plan Sheet Layout: Tabular dialog by
pressing the Identify Cell button then graphically identify the profile cell to populate the

GEOPAK Road |
5/15/2008
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8BLab Exercise: Plan and Profile Sheets

dialog. Select profile_motif.dgn as the Motif File. The Plan Sheet Layout: Tabular dialog
should appear as below. Click OK.

£ Plan Sheet Layout: Tabular (5C219REP) H =
r— Prafile Data
Profile: |5C213REP =l
Chain: [SC219R =l

Station: IW
Harizontal Scale: IW
i = | 10000.00
" v rromnm—
Equation Treatment Mo Gap vI

- Prafile Cell
Draw Cell sty | Identfy Cel | Identity Tabular Port |

~ Clipping Shape Wertical Offzet
[ DOffset Altemnating Shapes [istance: I ()]0}

— Matif File
|E:'\data‘\geo\SC21 Fprofile_matif.dgn QA
ok Cancel |
Note The X and Y coordinates will be different than what is shown in the dialog.

7. Set the Beginning Station to 145+00.
8. Click the Layout 5 Sheets button to draw the clipping borders into the design file.

EPIan Sheet Layout: Layout Settings M=
Job: [E33 QU Mulliple Sheets ¥

Poit| Twpe | Dependency | Alignment | Offset | Motif File |
1 Plan Alighment SC219R 0.00 plan_matif. dan
2 Profile Port 1 SCZ19REF 0.00 profile_motif. dgn

T abular Part 1 SC219REP 0.00 profile_matif. dagn

Begin Station: |145+EIEI.DD R 1 Entend: I Qoo +i
End Station: |21 S9+00.00F 1 Extend: I 0.00 o

Note 5 clipping shapes should be placed for the plan port.
Note 5 clipping shapes should be placed for the profile port.

Note 5 clipping shapes should be placed for the tabular data port.

9. Dismiss the Layout Sheets dialog by clicking the X in the upper right hand corner.
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Motif File Setup

1. Open the file c:\data\geo\sc219\plan_motif.dgn.
2. Attach the following references: sc219pp.dgn and sc219proposed.dgn.

3. Turn levels on/off as desired in each view. The levels displayed in each view will appear just
like that on the sheets.

4. Open the file c:\data\geo\sc219\profile_motif.dgn.
Attach the following references: c219profile.dgn.

6. Turn levels on/off as desired in each view. The levels displayed in each view will appear just
like that on the sheets.

7. Open the file c:\data\geo\sc219\sc219pp.dgn.

Sheet Number Modification

1. Click the Sheet Number Manager icon.

2. Highlight all of the sheets in the list.

3. Click the Edit Sheet Number icon along the right side of the dialog.
4

Let’s set the starting sheet number to 6. Click OK to renumber the sheets.

™ Add Prefis: |

Compute Sheet Mumber By:

Starting at Sheet Number "l IE

[T Append Alpha Suffis: Z b BE

Begining Letiers]: I Uppercase vI
Cancel |

5. The Plan Sheet Layout: Sheet Number Manager dialog should appear as shown below.

EPIan Sheet Layout: Sheet Number Manager

Sequence | Sheet | Alignment Begin Station Extend End Station Extend
145+00.00 noono G0+00 00

&

e - &

205+00.00 R 1 0.0000 2
14+

FZ

14+

id

" Highlight Clipping Shape ™ window Center Clipping Shape
Note This tool can also be used to resequence the order of the sheets.

6. Dismiss this dialog. When prompted to save the sheet number changes, click Yes.
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Clip Sheets

1. Click the Clip Sheets icon. Populate the Clip Sheets dialog as below.

£ Plan Sheet Layout: Clip Sheets [_ O] x|
~ Output File
Directary: | Q

Sheet Name Prefis: | sc219pf

Orientation:  Rotate Reference vI

| sc219piE. dan

Sheets per File: |5— Model:  Active =
Sheet Range Begin: |6 | End: [10 Ed|
- Labels and Annotations

Sheet Title: |
Froject Mumber: |

Match Line: [ LINE 574, | 30¢4addsd  [EET MO

v Augiliary Sheet Annotations k-

— [T Create Digital InterPlot Plat Set

IFS File: | C:hdatahgentSE2] Shuntitedins Q, 4
Sheet Tppe; IF'Ian j DpenlnterF‘IntDrganizerl

Note The Match Line prefix field has the following text: MATCH LINE STA

Make sure to include a blank space in the prefix field after the “A” in “STA”. This will provide a

blank space after the “A” and before the computed match line station text.

The Match Line suffix field has the following text: SEE SHEET NO.
Include a blank space before the S in See.

2. Toggle on Auxiliary Sheet Annotations.

3. Double click the sample graphics box next to Auxiliary Sheet Annotations to invoke the

Plot Parameters dialog. Populate the dialog as shown below. Click OK.
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8BLab Exercise: Plan and Profile Sheets

© © N o g k&

GEOPAK Road |
5/15/2008

— Spmbalogy
Level: [RD_SHT_Tx =l
Color: [ ByLevel =l
Wweight: | EyLevel =]

~ Test Preferences ——————————
Set Juztification

Th: [50.000 d

T IW

Ft: [T Avial =l
Line 5 pacing: IW
Angle: WE

r Anchor Paint Shift

Horizontal: | 0.000

Yertical I-BDD.DDD
OF. I Cancel |

Click Process Sheets to create the plan and profile sheets.
Close the Clip Sheets dialog.

Close the Plan Sheet Layout dialog.

When prompted to Save Settings, click Yes.

Open any of the newly created files to see the resulting sheets.

Exit MicroStation.
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19 D & C Manager - Quantities

CHAPTER OBJECTIVES

In this chapter, you will learn more about the operational modes of the D&C Manager including
calculating automated quantities.

INTRODUCTION

The Design and Computation Manager (D&C Manager) is a tool that enables the user to standardize
graphics elements for drafting and pay item quantities. To review how to access the Design and
Computation manager, see session 7.

One of the major goals of any design project is the cost-effective development of plans production
sheets. This includes construction plans, profile sheets, estimated quantities, and various other sheets
needed to actually construct the design. Although generic MicroStation commands can be utilized to
produce the required sheets, several GEOPAK tools can be used in conjunction with the Design and
Computation Manager and these MicroStation commands to help automate the process.

Other GEOPAK tools are within the Design and Computation Manager and various plan view
functions:

e Controlling Various MicroStation Copy Functions utilizing the Place Influence option and the
Design mode

e Controlling the MicroStation Display Filters (Display mode)

e Changing the MicroStation symbology via GEOPAK Items (Set mode)

o Identification of plan view areas to incorporate into the automated quantities (Shape mode)
o Plan view quantities (Compute mode)

e Pavement Markings

e Pavement Symbols

ACCESSING THE DESIGN AND COMPUTATION MANAGER

Design and Computations Manager can be accessed by selecting Applications > GEOPAK ROAD >
Design & Computation Manager. It can also be invoked from the GEOPAK ROAD Tools tool
frame and the Plan View Design tool box in Project Manager.

OPERATIONAL MODES

Several operational modes are supported within the Design and Computation Manager. The Design
mode was discussed in session 7. In this session, the following modes are reviewed: display, set,
shape, compute and pavement markings.
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Operational Modes

DISPLAY

Display mode is used to enhance on screen visualization by enabling the user to manipulate the display
of GEOPAK intelligent elements.

The feature(s) to be visualized are added to the Collection box — the bottom window of the D&C
Manager dialog when set to Display or Compute modes. Individual items or entire categories can be
placed in the collection by utilizing the Add to Collection icon as shown below.

£ Design and Computation Mana r i

File Edit 3ettings Faworites Help

el | A e LR =

& [ Mwind2apphgeopakbintdefault ddb -
23 Drafting Standards
[ Payltems
3 Plan
=1 Drainage [Enaglish]
3 Drainage [Metric)
3 Paw't Marking Syrbiols & Arrows
[ Pavement Marking
7 Paint
[~ Thermoplastic

b -3 Pavement messages, Thermoplastic
711-4 Directional &rrows, Thermoplastic
2711-5 Guide Lines, White Thermoplastic
2711-5 Guide Lines, Yellow Thermoplastic
2711-7 Remove Existing Markingz Thermoplastic ;l

. - EE

2711-3 Pavement meszages, Thermoplastic
' o

Three display options are supported for the display of the items in the Collection box.

e Highlight - changes those items stored in the collection area to the MicroStation highlight color.
o Not - simply turns off the display of the collection items leaving everything else on.

o Only - will turn off everything but the collection items.

Before utilizing the display filters, visualization is enhanced if all the elements on the screen are gray,
or another singular color, rather than the vast conglomeration of color seen on the screen for a typical
project. Therefore, to set the color, select Settings > Display from the menu bar. The Display
Preferences dialog appears.

-l
[ One Colar Display
™ Highlight in Computation

Cancel |

SET

The Set mode allows the user to assign attributes from the ddb database to existing graphical elements
in the file. Three methods are available for specifying the graphic elements to be changed: individual
element selection, Complex Chain or MicroStation Selection Set.
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Operational Modes

When changing individual elements, highlight the desired item in the D&C Manager dialog. Click Set,
then datapoint the element to modify, then datapoint off the element to accept.

Complex Chain automatically creates a chain from graphic elements and applies the attributes of the
highlighted item in the content box.

To modify the symbology of many elements to a single item, create a MicroStation Selection Set of the
elements. Next, click Set to transfer the attributes of the item selected in the D&C Manager to the
items identified in the MicroStation design file.

£ Design and Computation Manager: 10| x|

File Edit Settings Favorites Help

o] 14] 59 2/ff8% =l | L

& [ \wind2appigeopakibinsdefault. ddb
23 Drafting Standards
[ Payltemns
3 Plan
[~ Drainage [English)
T3 Irlets wln At
7 Inlets w At
3 Outlets [
[ Pipes
[ Starm Sewer Pipes wilo At
01 0 el

| »

@
[y
2

430-11-325 Class 11, 18 in. 25 430-11-323 Pipe Conc Culvert =10 ]

jgg] -11 ggg E:z:stll;:;nguﬁi:lvert Class il 24 [ Use Complex Chain Adhoc Abtibutes
430-11-338 Class Il 36 in. | : Attach Mode: Append 7|
COMPUTE

An important, yet time-consuming part of any project is the computation of quantities. Through the
Compute mode of the Design and Computation Manager, GEOPAK offers tools that make the
completion of this task much quicker and easier. In addition, since the software utilizes the plan view
construction drawings to compile quantities, discrepancies between the drawings and the tabulated
guantities are non-existent. Chosen items within either the View or a Fence are calculated

£ Design and Computation Manager 10l =l

File Edit Settings Faworites Help

o e P R =

& CWindZapphgeopakibintdefault. ddb -
23 Drafting Standards
= Payltemns
23 Plan
2= Drainage (Englizh)
23 Inlets wio Attr.
3 Inlets w At
2 Outlets
[ Pipes
22 Storm Sewer Pipes w/o At
F 430-11 Pipe Conc Culwert
430-11-325 Clazz 111, 18 in.
430-11-329 Pipe Conc Culvert Clazs [, 24"
430-11-333 Clagz I, 30/in.
430-11-338 Class I, 36 in. |

I 430-11-323 Pipe Conc Culvert Clazz 111, 15
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EPIan Quantity Computation ;IEI_I

Job: I 10 gl Estents:  Active Design File "l Inzide "lﬂj

Bazeline Feference

Chain ¥ | [MAINLNE =] [¥] W Begin Station: [25:+00.00
¥ Range: [100.00 W EndStation: [47+91.54

™ Hilite During Computation I Vl | Compute Huantities I

Once the MicroStation plan view design file is accessed, the first step is to invoke the Design and
Computation Manager and click the shortcut button at the top of the dialog to Compute.

The dialog changes dynamically to reflect the compute operation.

The Design and Computation Manager dialog is resizable. Within the dialog, the sash (long, thin bar
between list boxes) enables the user to adjust the partition between the list and collection boxes while
the overall dialog size remains constant. Simply place the cursor over the sash and dynamically move.

In addition to dynamically adjusting the main dialog to reflect the compute operation, the auxiliary
dialog is invoked as depicted below. Note if the auxiliary dialog was already invoked from another
operation, it dynamically changes to reflect the Compute operation.

The next step is the selection of the correct item from the hierarchy. GEOPAK computes quantities
only for those hierarchical items that are configured for the computation of quantities.

Two selection methods can be employed. The first method is to select an entire category. GEOPAK
computes quantities for every item found in the selected category as well as any child categories. This
is accomplished by double clicking through the groups until the desired category is contained in the
Content list box. Single click onto the desired category and click the Add to Collection button at the
top of the dialog.

The second method involves the selection of individual features. This is accomplished by double
clicking through the categories until the desired item appears in the hierarchy list box. When seen in
the hierarchy list box, a single click onto the desired item and subsequent click of the Add to
Collection button places the item in the Collection box.

Options that apply to various Output types are detailed in the table below

Note All Extents options are sensitive to the Inside, Overlap and Clip modes.

Job Number GEOPAK Coordinate geometry database (GPK) file wherein the specified chain is
stored.

Extents > Active Design If the Active Design File toggle is selected, all selected items that are in MicroStation

File file will be computed.

Extents > View If the View toggle is selected, only selected items that can be seen in MicroStation view
one will be computed. If the view includes area outside of the Range, the Range will
override.

Extents > Fence If the Fence toggle is selected, a fence must be placed, and all specified graphical
features which are inside both the fence and the Range will be tabulated.

Extents > Boundary If the Boundary Element toggle is selected, all selected items that are in a selected

Element Boundary Element will be computed.
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Extents > Station Range

If the Station Range toggle is selected, all selected items that are within a selected
Station Range will be computed.

Extents > Sheet Range

If the Sheet Range toggle is selected, all selected items that are in a selected Plan Sheet
Clip Boundary will be computed.

Extents > Selection Set

If the Selection Set toggle is selected, all selected items that are in a MicroStation
Selection Set will be computed.

Extents > Boundary
Selection Set

If the Boundary Selection Set toggle is selected, all selected items that are in a group
of boundary elements within a MicroStation Selection Set will be computed.

Highlight During
Computation

When activated, all MicroStation elements utilized in computations are highlighted in
the selected color.

Baseline Reference >
Chain

Requires a minimum of one chain which must be stored in the specified job number.

Baseline Reference >
DGN

The user can graphically select a DGN Element to be used as a Baseline Reference.

Baseline Reference >
None

When None is selected, nothing is used as a Baseline Reference.

Identify Chain

The Identify Chain Selector allows the user to graphically select the desired chain.

Range

Left and right offset limits (in master units) from the chain where the quantities will be
computed. Any specified item located outside of the limits is not included in the report

Begin/End Station

Station range for computing quantities

Compute Quantities

Commences the computation process.

GEOPAK Road |

5/15/2008
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Operational Modes

After the desired quantities have been computed, a second dialog will be displayed containing the
computed quantities. The dialog is shown below.

£ Computation Results s
Fay ltem Mame | Description | Quantity | Unit | Export
h20-1-3 Sin. Curb, 1.5 0 Gutter  314.7000 LF

Export Format: _Comp Book "II gl Create Vl E spaort I
Fiurs | Fhase; | DesignEstimate j Dizplay |

Several output formats are available as described in the table below.

Comp Book

A more detailed report that lists not only quantity summaries, but also geometric
properties such as plan view coordinates and station/offsets for located elements.
File is in ASCII format.

Item Report

Quantities Summary listing pay items, descriptions, units and total quantities for
located elements. File is in ASCII format.

Item Tables

Contains the same information as the Item Report, but formatted in tabular form.

DBMS

Very detailed information including calculated and rounded quantities, geometric
properties, pay item numbers, descriptions, station / offset values, etc. The format is
the selected database (i.e., Microsoft Access, Oracle, SQL Server, and dbase.

CSV By Item

Quantities Summary listing pay items, descriptions, units and total quantities for
located elements. Format is in CSV format.

CSV By
Element

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 CSV format.

Run

A method of grouping various quantities and / or pay items.

Phase

Quantities can be separated into various phases, as a means to group various pay
items. Default phases include: Design, Preliminary, and Final. Note the user can
add new phases, but must be aware of naming limitations of downstream
applications (i.e., Transport links in Quantities Manager.)

GEOPAK Road |
5/15/2008

Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate

19-6



Operational Modes

SHAPE

The placement of shapes for area quantities is simple and fast when utilizing the shape mode. In order
to place a shape, GEOPAK must identify a closed area. This area can be defined by intersecting
elements, which do not have to be clipped or shortened to define the closed area. There are three
options for placing shapes depending on the complexity of the plan view and the type of area where
quantities are desired:

-Semi-auto - utilized when the plan view has more conflicting elements or where the selection of an
area produces very small shapes. In this method, the user is prompted when each element is selected to
determine the path of the software in producing shapes.

-Automatic - best utilized when the elements forming the shape do not conflict with other elements in
the view.

-Exclusive - This option utilizes the automatic option, but in addition, prompts the user for the
identification of an area inside the original shape that is excluded from the area quantity. The Exclude
mode is useful for curb and gutter around a traffic island.

Any of the three options may be chosen during the course of shape placement. To change from one
option to another, simply adjust the option button on the right side of dialog.

£ Design and Computation Managefi 101 =l

File Edit 3ettings Faworites Help

i) 10522 | R [

&R CwindZ2apphaeopakibintdefault ddb o
[ Drafting Standards
23 Imperial
53 Metric [=5+:% Stationing)
23 Metric [4+344 Stationing)
23 Existing Utilities
3 Proposed Utilities
23 Topography
= Paylterns
[ Plan
2= Asphalt Pavemnent [English]
™ 3291 Pavement (6"
23 Asphalt Pavement (Metric) |

2339-1 Pavement (6™)

Semi-auto vI |—
Resume vI Tolerance: IEI.1 Qoaa

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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PAVEMENT

EDesign and Computation Manager 4 10| x|
File Edit Settings Fawvaorites Help

o 1] 14| || /] ] I

=t M arking

£ Paint

3 Thermoplastic

7 Solid Traffic Stripe (LF)

1 Salid Traffic Stripe (M)

700-1 Skip Traffic Stripe [GR)

10-E Directional Arows, Painted

710-7 Pavement Meszages, Painted
F10-72 Skip Traffic: Stripe [LF)

T10-79 Alternating Skip Traffic Stipe [G)
3 Solid Str, Themnoplastic [LF)

23 Solid Str, Thermoplastic [NM)

7111 Skip Traffic Stipe, Thermoplastic
711-2 Skip Traffic: Stripe, Thermoplastic ;l

The Pavement mode allows the user to place pavement marking including striping, and symbols. The
various tools are detailed in the table below.

Striping Places single or double, solid or skip pavement stripes.

Separation Places traffic separation pavement marking.

Chevron Places pavement chevrons in areas of diverging traffic.
Diverge

= {I

Chevron Places pavement chevrons in areas of merging traffic.
Merge

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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SINGLE STRIPING

This dialog offers predefined configurations for single stripe and = mmrrsm——" =100 x]
double stripe options to easily control the type of striping being . _

~Faitem: _Single Stipe ¥ |
placed.
The pay item reflects the currently selected pay item in the _ Single | | 700-1 Skip Traffic Strips (|

D&C Manager dialog; however, it may be changed at any time
during the process.

Next, define the start option by selecting Solid or Skip (or a Skip ~| _Start on Stiipe |
combination thereof). If SKip is active, the user must define the Stipe: [1000  Skip: [3000
stripe and skip lengths. If an ending stripe is shorter than the Tolerance: [0.00700
Tolerance value, it will not be drawn.
The lower portion of the dialog box provides tools for F |2 e e
identifying the reference element on which the striping will be DGN | Singl Elsmen | 1
based. The Reference Element can be defined by DGN Element Begin: [0.000000 |
or a Chain stored in the GPK file. End: [0.000000 ]
A Begin and End station range can be defined as well as an Offset: § 12.00
offset. T

i L tr@l

After clicking Draw Stripes, the user must enter a data point on either side of the reference element to
begin striping. Striping is placed at the indicated offset value; the data point controls whether striping
is offset left or right. Striping is placed as a graphic group.

DOUBLE STRIPING

The process for Double Striping is the same as Single, except ZDraw Striping _|of x|
for having two pay item placement options, Inside and T

Outside and a user definable Distance Between Stripes. The -Patter: _Double Stipes |

user must select either the Inside or Outside button for the Inside | |mu-1 Skip Traffic: Stripe (G |
highlighted (D&C Manager) pay item to be displayed in the Distance Between Stripes: | 5.00
dialog box. Separate quantities are calculated for each stripe. Qutside | [700-1 Skip Trafic Stige (5
The remaining process is the same as described above. Solid/Skip ¥ | Start on Shipe |

Stripe: |1D.DD Skip: ISD.EIEI
Tolerance: ID.EIEHEID

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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GEOPAK Road |
5/15/2008

SEPARATION

This option draws pavement markings between two sets of
selected elements. Elements may be either GEOPAK or
MicroStation generated.

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

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

#& Draw Separation

hem | 700461 " Soid Tr

Distance Between Stripes: I 10.00
Fixed "I Slazh Stripe Angle: |45.DD
Tolerance: ID.DD'I aa

0.0000

~ Begin Point
= | 00000

v |

- Fieference / Fivat Point

% [ oooon v [ ooood
~ End Paint
% [ 00000 v [T 00000 s«

Side1: Single Element ¥ | ;m
Side 2. _Single Element ¥ | [

=101 %]

Tools for defining the limits of the pavement markings are located at the bottom of the Separation
dialog box. Side 1 identifies the elements where the striping will terminate. Side 2 is the set of

elements from which the striping begins.

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

the pavement markings to be displayed.

CHEVRON DIVERGE

Once the pay item and its relative parameters have been defined,
there are three points needed to define the chevron: Gore Point,
Breaking Line, and Diverge Point.

The Gore Point defines the wide end of the gore.

The Breaking Line point must fall between the two sides of the
gore and sets the location of the point at which the chevron diverts
in a different direction.

The Diverge Point represents the narrow end of the gore where
chevrons are to stop.

Use the Side 1 and Side 2 buttons to identify the sides of the gore.
Once the Draw Chevron Diverge button is selected, the chevrons
are displayed.

Copyright © 2005 Bentley Systems, Incorporated
19-10

£ DrawChevron Diver

=101 %]

ltem ||700-461 6" Sold Tr

Diztance Between Chevrons: I 10.00

Taolerance: I 000700

r Gore Paint fide End of Gare)

e [ ooonn v [T 00000 ]
~ Breaking Line
% [ 00000 v [ 00000«

~ Diverge Point [Mamow End of Gore)

@ [ oo0o0 v [T 00000«

Side 1: Single Element ¥ | jm
Side 2 _Single Element_¥| &]
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Quantity Manager

CHEVRONS MERGE

This process works basically the same as Chevron Diverge N =l
except the two points, Gore/Break Point have been combined tem | (700481 6" Sold Tr |

into one point that serves both functions and should be located

X Distance Eetween Chevians: | 10.00
near the wide end of the chevron. SIS BEMISEN LRSVIaNS

Tolerance: I 0,007 00

The Merge Point should be located near the narrow end of the - Guore / Break Point [wide End of Gore] —
gore. It simultaneously sets the beginning of the pavement % [ ooom . [ 00000 s
markings and the point at which the chevron will break.

~ Merge Point [Mamow End of Gore)
% [ 00000 v [ 00000«

Side 1: _Gingle Element_¥| [
Side 2. _Single Element_ ¥ 1]

[F Biraw Ehevion Merge ||

The remainder of the process is as described above.

QUANTITY MANAGER

Quantity Manager is an application designed to manage design quantities with a direct connection to
GEOPAK Design and Computation Manager.

FEATURES

Features include:

e Standalone application for managing design quantities. Neither MicroStation nor GEOPAK
is required for utilizing the Quantity Manager

e Intuitive interface to organize quantities by payitems, by stations, by units of measure etc.
e  Special treatment for rounding and lump sum items.
e  Support CAD file quantities as well as non-graphic quantities.
e Manual input and modifications.
o Interface with estimating systems for payitems and funding sources.
e  Custom report capabilities.
e Funding computations.
o  Cost estimates.
e  Cost comparison.

Several Database Management Systems are supported, including:

Microsoft Access 2000, Oracle, and SQLServer

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Accessing Quantity Manager

ACCESSING QUANTITY MANAGER

Quantity Manager can be accessed by selecting Applications > GEOPAK ROAD > Quantity
Manager. It can also be invoked from the GEOPAK ROAD Tools tool frame or by double-clicking
the icon from the desktop.

INVOKING THE MAIN DIALOG
When the Quantity Manager tool is selected, the Quantity Manager dialog depicted below opens.

e Quantity Manager -|D|ﬂ
Project Edit “iew [nsert Tools Help

|| o= @|m|e| ] s @] e t]] Fese: =

&

THE QUANTITY MANAGER DATABASE

The quantity manager database consists of multiple relational tables. The information stored in each
table is described below.

Tables - Information Stored
Project - General information about the project. Project name, descriptions, spec year etc.
Chain - Information on baselines used for computing stations and offsets of quantities

Phase - A phase is a way to group quantities. A typical usage is to organize different phases of a
project (design phase, construction phase), or to break down quantities from different departments or
divisions, or for staging quantities. A filter to view quantities by phase is provided.

Pay Item - The basic definition of a payitem — name (or pay item number), description, unit of
measure, unit cost etc.

Quantity - The quantity associated with each pay item is the sum of all individual quantities for that
payitem. For example, 20 pipes each with length 50" in length will correspond to 20 quantity records,
one for each pipe.

Element - For each quantity, there may be one or more associated elements. The element table is only
needed when graphic quantities are quantified. For example, a single pipe will have one quantity
record (linear feet) and one element record (a line element), however, a pavement area will have one
quantity record (square feet or yard), but multiple element records composing the perimeter of that
pavement area.

Vertex - For each element, there may be one or more associated vertices. A line element will have two
vertices, a line string will have many, and a rectangular shape will have five (1, 2, 3, 4, 1).

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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The Quantity Manager Database

Payer - This is a list of payer (funding sources) that will be participating in funding computations.

Funding Rule - This is a list of funding rules. Each funding rule is made up of a list of participating
payers, and their corresponding participating percentages. A funding rule may optionally carry a
station range, in the event that certain payitems may be funded differently at different stretches of a

project.

PuLLDOWN MENUS

When a database is opened or created, tools on the menu bar are undimmed, as depicted in the graphic
below. Six menus are supported on the menu bar.

Project Edit “iew Insert Tools Help

i+

|| o= 2|ms

m lﬁi” |®|‘!‘_‘n” Phase : [ALL FHASES =]

Payitern Tree | Paviterm Tablel

Category |Pa\,ritem |F'hase Chain MetWalue

4 root

i 441-4999 EXTRUDED COMC CURB, SPCLDESC
£41-1202 GUARDRAIL TP W, POWDER COATED [%

402-8308 RECYCLED 3 1/2 IN ASPH COMNC BASE, GP 11

310-6040 GR AGGR SUBBASE CRS, 4 INCH, INCL MATL

£54-1001 RAISED PVMT MARKERS TP 1

2 681-6208 LUMINAIRE, TP 2, 7O, HP SODIUM

PROJECT

New

Creates a new database by opening the Create Database dialog box.

Open

Opens the Connect To Database dialog box, wherein the desired database may be
selected, and User Name and Password defined.

Close

Closes the current project (database) but does not exit the Quantity Manager.

New
Phase

Used to separate a project into smaller, more manageable groups for large projects.
Each sub-group can be reviewed, manipulated, etc., or all groups can be manipulated
simultaneously. If desired, only one phase can be used.

Click OK to create the New Phase, and open the Phase Property dialog box.

Additional phases may be added, phases may be deleted, and the Funding dialog can
be opened from the action icons at the bottom of the dialog.

Import

Payitems can be imported into the current category from an aecXML document
displayed in the Select Payitems dialog. The Search Mask enables the user to specify
the initial part of the Payitem to filter the list.

Export

Two export types are supported in GEOPAK Quantity Manager:

‘GEOPAK QM XML - this will export an XML document that conforms to the
standard GEOPAK schema. The schema document is supplied with the install and
resides in schemas/gm.xsd.

-aecXML which can subsequently be imported into AASHTO's Trns*port software for
estimating purposes.

Properties

Opens the Project Properties dialog box, which is also displayed when a project is
created.

GEOPAK Road |
5/15/2008
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The Quantity Manager Database

History Lists previously created or opened databases. This short-cut enables users to select

List databases used in previous sessions.

Exit Closes the Quantity Manager.

EDIT

Select All  Highlights all payitems entries in the current quantity pane.

Unselect Unselects all payitem entries in the current quantity pane.

All

Delete Deletes the highlighted item or category from the database. If a category is
highlighted, all child categories and payitems are also deleted. An Alert message is
displayed prior to any deletions.

Rename Renames the selected category or payitem. Please note that the highest level category
(root) may not be renamed.

Phase Opens the Phase Properties dialog, where phases can be added, deleted and the
Funding dialog invoked.

Funding Two options are supported:

Payer — List of Payers and Description utilized when defining funding rules. Payers
can be added, deleted or imported from an aecXML funding source document.

Funding Rule — List of funding rules utilized when defining funding splits for
guantities. Rules can be added, deleted, or modified from this dialog.

GEOPAK Road |
5/15/2008
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The Quantity Manager Database

VIEW

Refresh Updates all displayed fields from the database.

Columns Three modes are supported:
-Payitem Table
-Quantity Table
-Element Table
For each mode, a list of fields within the database is displayed. The user may select
or unselect which fields are hidden and which are displayed. The options within the
columns vary based on the select of the Table type. Any item toggled on is
displayed in the table, any item not toggled is hidden.

Expand This is a check/toggle to specify the content of the quantity pane when a category is

Category selected. If it is checked, the quantity of the selected category will be displayed,

Quantities along with all quantities in all subcategories. If it is checked off, the quantity pane
will only show quantities in the current selected category, one level deep.

Expand When chosen, all categories, sub-categories, and pay items are expanded in the

Tree Payitem Tree (not the Payitem Table). Note the graphic on the left is the default
table, where only root is shown, while the graphic on the right is after the tree is
fully expanded.

Collapse When chosen, all categories, sub-categories, and pay items are collapsed in the

Tree Payitem Tree (not the Payitem Table), so that only the highest level category in the
hierarchy is shown. Note the graphic on the left an expanded tree with several
categories, sub-categories and payitems, while the graphic on the right is after the
tree is collapsed, and only the Pay Items category is displayed.

Normal When chosen, changes the database layout to normal view, where the payitem table
is on the left, while the quantity and element tables are one above the other on the
right side. If the view is already normal, no changes occur.

Tile When chosen, changes the database layout to horizontal view, where the three tables

Horizontally are one above the other. If the view is already horizontal, no changes occur.

GEOPAK Road |
5/15/2008
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INSERT
Category  Insert a category from the current selected category. Three modes are supported:
-Above...
-Below....

-Sub-category
New categories can be added anywhere within the database hierarchical structure.

Pay Item  Insert a payitem from the current selected category or payitem. Three modes are
supported:

-Above...
-Below....
-In Category

New pay items can be added anywhere within the database hierarchical structure. To
add a single item above or below a payitem already in the table, select that payitem
then use the Above and Below modes. To add an item at the bottom of a category,
select the category first, then utilize the In Category mode.

Quantity  Insert a quantity to the current selected payitem. Based on the source of the
computations, some data may be dimmed and not available for modification. The
quantity property dialog is divided into a general tab and a location tab.

TooLs
Reports Provide tools to define custom report styles and create reports. Two modes are
supported:
-Create
-Define Styles
Reports > Create a report of the selected payitem(s) of the active phase. The user may choose
Create the desired report style and report document type. Only document type supported
currently is PDF (Adobe Portable Document Format).
Once the document is created, the default viewing application will be launched.
Reports > Opens the Report Styles dialog, wherein. new report styles may be added, and
Define existing report style may be modified and deleted.
Styles
HELP
About Activates the About GEOPAK Quantity Manager dialog.
GEOPAK
Quantity
Manager

Contents Activates the GEOPAK Quantity Manager online help document.

CREATING A QUANTITY MANAGER DATABASE
Quantity Manager databases can be created in two distinct methods:

e Creating a new quantity manager database within Quantity Manager via Project > New on
the menu bar.

e Creating a new quantity manager database with Design & Computation Manager.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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DESIGN AND COMPUTATION MANAGER
1. Create the database within GEOPAK Design and Computation Manager — Compute mode.

2. Click on the Quantity Manager icon on your desktop.

3. Select Project > Open and identify the database created in step 1.

ENTERING DATA

Quantities may be added to the Quantity Manager in two basic methods;

e Automatically generating quantities utilizing the GEOPAK Design and Computation
Manager.

e Manual entry, i.e., typing the information into the Insert > Quantity tool.

A combination of methods can also be utilized. The user may import the quantities which are
represented graphically via the Design and Computation Manager method. Then non-graphic
guantities, such as mobilization, earthwork quantities and lump sum items can be added manually.

DESIGN AND COMPUTATION MANAGER

Utilizing the GEOPAK Design and Computation Manager is an efficient method of automatically
generating plan-view or graphic quantities. One output of the D&C Manager is the QM database. In
this case, the payitems within the D&C Manager, method of computation, computation values, element
information (coordinates, curve radius, etc.) and other data are imported into the QM database. For
more details on how to capture quantities via D&C Manager, refer to the online help in GEOPAK
Road or Site.

Once payitems are entered into the QM database, they can be reviewed, and in some cases modified.
Funding splits can be performed. Non-graphic quantities can also be added by the manual entry
method.

MANUAL ENTRY

To create a new quantity, select payitem, then invoke Insert > Quantity from the pulldown menu or
Insert Quantity from the pop up menu.

New Quantity Properties - For Payitem: 441-4999 1| ll New Quantity Properties - For Payitem: 441-4999 x|
fGEREral | Location| fLaeaic |
ezerenniEte | R j' w Baseline Chain: | | ﬂ
Measurerent value: [go Close Minimurn Station Closa
Camputed Quantity: |5 g Station: I Region: I LI
Rounded Guantity. |5 g Offcet l—
Deduction Guant
b Jo.0 Maximum Station
Net Quantity:
Shast Number I— Station: | Region: I LI
Sheet Name: Bt
Run Mame:
Phase: |dasignEstimate - Phase I
Date i Tirme: 2004-02-06 11:37.21 Set Current I
Remarks:
Description:
Extended Description
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Two tabs are supported. The General tab has a variety of different quantity options, as well as
descriptions and other general information. The Location tab has key-in fields for minimum and
maximum station / offset values.

EXPORTING FROM QUANTITY MANAGER DATABASE

Note

Exporting data from Quantity Manager is accomplished by selecting Project > Export, opening the
dialog box depicted below.

Export x|
Active Phase: Mo Phase Selected

Export Style: [Payitem (GEOPAK GMX.. =]
Cocument Type: GEOPAK Gid XL

Document File Name: Isample.xml ﬂ
“Ewport | cancel |
Active Only a single phase may be exported at one time. If All Phases is selected, the
Phase Export button is disabled. Although the Active Phase cannot be changed (display
only) in this dialog, a Phase change made in the main dialog automatically changes
the Export dialog box.
Export Style Five export schemas are supported:
Payitem (GEOPAK QM XML) is the standard schema used for creating custom
reports. The schema is delivered with Quantity Manager under
gm/schemas/gm.xsd.
Payitem + Funding (GEOPAK QM XML)
Payitem + Quantity (GEOPAK QM XML)
Payitem + Quantity + Element (GEOPAK QM XML)
Payitem + Quantity Sorted (GEOPAK QM XML)
Document Displays the document type to be exported.
Type
Document Key in the File Name or select via the Browse button.
File Name

GEOPAK Road |
5/15/2008

In order to export a Trns*port compatible file, the phases, and funding rules must comply with Trns*port nomenclature.
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LAB EXERCISE: PLANS PRODUCTION WITH D& C MANAGER

Accessing Plans Production Tools

1. Open the MicroStation file c:\data\geo\road1\plan.dgn.

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

3. Click Plan View Design.
This opens the Plan View Design tools tool frame.

4. Open Design and Computation Manager.

Pavement Striping - Skip

In this section, we are placing pavement striping parallel to the main alignment.

1. Change the Mode to Pavement Marking and select Pay Items > Pavement Marking > 710-
72 Skip Traffic Stripe (LF).

EDesign and Computation Manager 10| x|

File Edit Settings Fawvaorites Help

& L \Wind2apphgeopakibinhdefaul. ddb
23 Drafting Standards
[ Payltems
3 Plan
7 Drainage [English]
7 Drainage [Metric)
3 Pav't Marking Symbals & Amows
[ Pavement Marking
7 Paint
3 Themoplastic
£ Solid Traffic Stripe [LF)
3 Solid Traffic Stripe [NM)
FO0-1 Skip Traffic Stipe [G)
B 7106 Directional Arows, Painted

710-79 Allernallng Sklp Trafflc Stripe [G)]
£ Solid Str, Thermoplastic [LF) ;l

2. Select the Striping Operation as shown above to access the Striping dialog.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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3. Populate the dialog as shown below.
£ Draw Striping ] ]

—Pattern; M
Sindle | |710-72 Skip Traffic Stipe |

Skip "l Start on Stripe Vl

Stripe: I'ID.DD Skip: ISD.DD
Tolerance: IEI.DD1 oo

r Fieference Element

Chain ¥ | [MAINCINE  »| 1]
Begin: [255+00.00
End [347+51 54 ﬁ'l

Offzet: | 12.00
[T Shipes.
Note Note: Be sure that your graphic group lock is off before the next step.

4. Click Draw Stripes. The striping is attached to the cursor. You can move to either side of
the baseline and place the striping. Data point on the left side of the alignment.

5. Click Reset.
Click Draw Stripes again to place the striping on the other side of the road.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Pavement Striping — Solid

Lo

a > N

Change Single Stripe A to Double Stripe A.

Click the Inside and Outside buttons to select the current pay item from the ddb file.

Set the Distance Between Stripes to 1.0.

Change the option button to Solid/Solid for placing a dual solid line.

Set the Offset to 0.00.

=101 x|

gDraw Striping

—Pattern:  Double Stipe &

Inside | |710-72 Skip Traffc Stipe [ |
Diztance Between Stripes: IT
Dutside_| |710-72 Skip Traffic Stipe [ |
Soid/Salid  w |  Star on Shipe 7|
Sitripe; IW Ship: IW
Talerance: m

— Reference Elemant

Chain ¥ | [MAINLNE = 1]
Beqir: IWEI
End: [347+31 54
Offzet: IW

6. Click Draw Stripes, then move the cursor to the view and issue a data point then a reset.

7. Close the striping dialog , but leave the main D&C Manager dialog active.

Compute Quantities

1. Change the current D&C mode to Compute.

GEOPAK Road |
5/15/2008

gDesign and Computation Manager

File Edit 3Settings Fawvorites Help

=10l |

g 14 D2/ o0 S/l

@ [ NWwind2apphgeopakibintdefault.ddb
£ Drafting Standards
= Payltems
23 Plan
23 Drainage [English]
23 Drainage [Metric)
3 Pav't Marking Spmbols & Araws
[ Pavement Marking
27 Paint
23 Thermoplastic
23 Solid Traffic Stripe [LF)
(23 Solid Traffic Stripe (M)
7001 Skip Traffic Stripe [Gi]
H 710-6 Directional Amows, Painted

|»
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2. Click item 710-72 Skip Traffic Stripe (LF) to make it the active item for computing
quantities.

3. Populate the supplemental dialog as shown below.

gPlan Quantity Computation o ] oA |
Job: |1D1 gl Extents:  Wiew v| Inzide '|E
Bazeline Reference
MHaone "I

™ Hilite During Computation Vl | Compute Huantities I

4. Since we are doing the quantities based on what is displayed in View 1, be certain to fit all
pavement marking in View 1.

5. Click Compute Quantities. Update the view so that the elements are no longer highlighted.

Review the output.

£ Computation Results i ] 4|
Pay ltem Mame | Description | Quantity [Unit | Export |
71072 Skip Traffic Stripe [LF] 157431000  LF

Export Format:_Ibem Report "II gl Create "l Export I
Fiur | Fhases | DesignEstimate j Drizplay |

7. Next we will export the quantities to an Item Report. Set the Export Format option to Item
Report. Enter the output file name item.txt. The dialog should appear as below.

£ Computation Results o ] oA |
Pay ltem Mame | Description | Quantity | kit | Export |
71072 Skip Traffic Stripe (LF) 157431000  LF
Export Format:_|tem Report vI I b bt gl Create v|

Fur: | Fhase: | DesignEstimate j Dizplay |

8. Click Export. A file named item.txt should be created in the working directory.

GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
5/15/2008 19-22



The Quantity Manager Database
9. Open item.txt using the GEOPAK editor. The file should appear as below.
EText Editor: C:\data\geo\roadl \item.bxt o ] [
File Edit Criteria
Dz(d] % |@(@] o]~

| . |
| Pay Items List |
| Date:2-24-2004 8:43:13 PH File Hame:item. t=xt |
[ |
| | | | |
| Item No. | Description | Unit | Quantitsy |
[ [ [ | |
| 710-72 | Skip Traffic Stripe (LF) | IF | 15743 100 |

[Lire: 1 JCak 1

10. Close the GEOPAK editor, but leave the main D&C Manager dialog active.

Create Quantities Manager Database

1. Setthe Export Format to DBMS on the Computation Results dialog. The output file name

should change to item.mdb.

£ Computation Results o ] oA |
Pay ltem Mame | Description | Quantity | kit | Export |
71072 Skip Traffic Stripe (LF) 157431000  LF
Ewport Format;  DEMS vI I iterm. mdb gl Create v| i Ewport
Rur: | Phase: | DesignE stimate j Dizplay |

2. Click Export . A file named item.mdb is created in the working directory.
Close all D & C Manager dialogs.
4. Select Application > GEOPAK ROAD > Quantity Manager.

‘Z Quantity Manager o ﬂ
Project Edit Wiew [nsert Tools Help
JJ ||| @] | 5] ] || & &l t]| Prase: =
|
GEOPAK Road | Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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The Quantity Manager Database

5. Select Project > Open. Select C:\data\geo\road1\item.mdb.

Connect To Database x|

Datahase: IMSA::::ESS 2000 'I

File: Iatalgenlmadﬂitem.mdb gl

User Name: |

Password: |

6. Click Connect.
7. To review the quantities exported to the Quantity Manager database, navigate to item 710-72.

‘Z Quantity Manager - C:\data’,geo’roadlitem.mdb : 10 x|

Project Edit “iew Insert Tools Help

JJ D|=|| 2| E| =@ &l |ﬁ|‘!:n” Phase : [ALL PHASES =]

Fayitern Tree | Fayitern Table | Category | Payitern | Phase | Chain Met value Measurem...' Rerm:
‘J root rooth Payhe... [F10-72 DesignEstim... 5,291 6| Linear AI
E_J Pavlterms rooth Paylte... |710-72 DezignEstim... 5.291.5|Linear J
|J:'|_J Pavement Marking rooth Paylte... |710-72 DezignEstim... 10|Linear
i i rooth Paylte... |710-72 DezignEstim... 10|Linear
rooth Payhe... [F10-72 DesignEstim... 10|Linear
rooth Payhe... [F10-72 DesignEstim... 10|Linear
rooth Paylte... |710-72 DezignEstim... 10|Linear
rooth Paylte... |710-72 DezignEstim... 10|Linear
rooth Paylte... |710-72 DezignEstim... 10|Linear
rooth Payhe... [F10-72 DesignEstim... 10|Linear
rooth Payhe... [F10-72 DesignEstim... 10|Linear
rooth Faylte... |710-72 DeszignEstim... A0|Linear
rooth Paylte... |710-72 DezignEstim... 10|Linear
rooth Paylte... |710-72 DezignEstim... 10|Linear
rooth Payhe... [F10-72 DesignEstim... 10|Linear
rooth Payhe... [F10-72 DesignEstim... 10|Linear
rooth Faylte... |710-72 LesignEstim... A10|Linear
rooth Paylte... |710-72 DezignEstim... 10|Linear
rooth Paylte... |710-72 DezignEstim... 10|Linear
rooth Paylte... |710-72 DesignEstim... 10|Linear
rooth Payhe... [F10-72 DesignEstim... 10|Linear -
| |

8. Close the Quantity Manager.
9. Exit MicroStation.
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