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Course Evaluation

Course Name: Course Dates:

Course Location: Instructor Name:

Student Information

What is your primary job responsibility?

How much experience did you have with GEOPAK prior to attending this course?

___Zero ___1-6 months ___7-12 months ___l+years
When will you be able to apply what you have learned?

__Never ___in 1-6 months ___in7-12 months __in1+years

Were you fluent in MicroStation before this course? Yes No

Course Content

1 = Strongly Disagree 2 = Disagree 3 = Agree 4 = Strongly Agree
Do you feel that you can successfully apply what you have learned? 1234
Comments

Will the course materials serve as a good reference in the future?

Were the class materials clear and easy to understand?

Were the exercises clear and easy to understand?

Was the material organized in a way in which promoted comprehension?
Was there sufficient time allotted for exercises?

Was the length of the course sufficient?

Comments
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Which sections of the course were MOST valuable to you?

Which sections of the course were LEAST valuable to you?

Overall, did this course meet your expectations? 1234
What expectations did you have that were not met?
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Instructor

e  Was the instructor well prepared? __Yes
e Was the instructor organized? __Yes
e Did the instructor explain concepts clearly? __Yes
e Did the instructor explain concepts completely? __Yes
e Did the instructor clearly state the objectives of the course? __Yes
e Did the instructor fully cover the objectives of the course? __Yes
e Did the instructor have a sound and thorough knowledge of the courseware? __Yes
e Did the instructor have a sound and thorough knowledge of the exercises? __Yes
e Did the instructor answer questions completely? __Yes
e Would you take another class from this instructor? _ Yes

What is your overall rating of this instructor?

__No
__No
__No
__No
__No
__No
__No
__No
__No
__No

Excellent Good Average Below Average Poor
Additional Instructor Comments:
General Feedback
. Your training experience with GEOPAK is important to us. Please feel free to offer additional
comments, recommendations or suggestions on any aspect of this course.
How would you rate your overall GEOPAK training experience?
Excellent Good Average Below Average Poor

Please return to your instruction or FAX this evaluation form to:

FAX: (305) 948-6290

Bentley / GEOPAK

1190 N.E. 163" Street

North Miami Beach, Florida 33162
Attn: Roy Balta

Thank you !
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1 Introduction to GEOPAK

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.
fname.tin A binary file containing triangular surfaces also known as the digital terrain model
(DTM).
fname.mdb MicroSoft ACCESS database containing all the information regarding borehole
data. This file is created from the gINT database.
fname.gtp Preference file for visualization settings of borehole information.
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.

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

o click the X in the upper right corner of the dialog box.
o select the File > Exit option.
e click Cancel on the dialog box.

Exiting the MicroStation file automatically closes all GEOPAK dialog boxes.

5 VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
4/10/2005 1-1



User Preferences

There is a custom tool bar for the VDOT Geotechnical department. This tool bar is comprised of the
basic GEOPAK applications that are need to complete a soils project.

YDOT - Geotechnical Tools x|

PERAL i R =

USER PREFERENCES

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

~iEix

............................... Output Accuracy

irit Suztemi  English "l ;
: Distance: 391234 vI
Coordinates:  ME 'I
L - Statior: _3+33(9).12 vI
Direction: _Bearing "I E8
Angle Seconds: 979'91 vI

Statior: 12434 -|

whorking Dirsctony: | gl
Feature Preferences...

LOGO Preferences...

ok Cancel |

[ Show this dislog at GEOP&E startup

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.

Clicking Feature Preferences opens the Feature Preferences dialog box.

JRI=TE
Feature D atabaze
’7§§_M_D___E_i_l_§:§ [[win32appgeopakvBBwiptbintdefaul smd Q| G2

W &pply Best Match Featurs Plat Scale: I A0 0000¢
[T Use Shared Cells

ak | Cahicel |

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.

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
’ 4/10/2005 1-2



User Preferences

Clicking COGO Preferences opens the COGO Preferences dialog box.

i ]
Job [GPE] Open Moded  Create -|

Jab [GFK] Directory: | Q|
COGO Input File Directany: I EI
COGO Output File Directany: I gl

™ Redsfinition of Elements
™ Force Redefinition Off Upon COGO Activation

OF. | Cancel |

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

GEOPAK User preferences dialog box.

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

Define Preferences

1. Open the MicroStation file C:\data\geo\vdot\geotech\d17682des.dgn.
2. Select the User Preferences tool (Applications > GEOPAK Road > User Preferences).

EGEDPAK User Preferences

English = I Output Accuracy
Coordinates:  ME 'I
L - Statior: _3+33(9).12 vI
Direction: _Bearing "I E8
Angle Seconds: 979'91 vI
12434 -|

Station:

9 [ e
Distance: 5991234 vI

whorking Dirsctony: | gl
Feature Preferences...

LOGO Preferences...

ok Cancel |

[ Show this dislog at GEOP&E startup

3. Click Feature Preferences.

5%
Feature Database
’V SMD File: | C:\datahgeohydotvstandards vwdot-e. smd glﬂ

™ Apply Best Match Feature:
[T Use Shared Cells

(]9 |

F'IntScaIe:I 100.0000
Cancel |

4. Set the Plot Scale to 100.
5. Toggle on Apply Best Match Feature.

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated
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User Preferences

6. Click OK.
~iEix

iLinit Systemt English =

I Output Accuracy

Coordinates:  ME bt
Direction

Station:  12+34

Station:  9+39(9].12 vI

. _Bearing 'I
&ngle Seconds: 97991 vI

|

Distance: 5991234 vI

whorking Directary: |

Feature Preferences. .

al

LCOGO Freferences...

[ Shaw this dislog at GEOPAK startup

1]

Cancel |

8. Click OK.
9. Exit MicroStation.

1-4
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Project Manager

INTRODUCTION

Objectives Learn how to access Project Manager.
Learn how to set up a project using Project Manager.
Road Tool Frame YDOT - Geotechnical Tools x|

£ Al 7

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 _ (ol i

Road > Project Manager or click the Project Manager tool. BrciciE Dl

The current directory is displayed at the top of the dialog box. C:hdatahgeoivdath

This may be modified by traversing to a different directory in Fiter: [=pi Type Praject |

the Directories list box. Project files (.prj) are displayed in the o e

. . Projects: | Directories: e

projects list box. Ll

The remainder of the Project Manager dialog box displays [dam]

information after a project has been selected from the Projects [docs]

. . [dtrn]

list box. At the bottom of the dialog box are OK and Cancel.

. . . . . [geotech]

To exit Project Manager, click Cancel. To continue in the fimport] —

Project Manager process, click OK. ; :
Job Mumber: Idnit Syztem: Englizh
Description:

(0] .8 Cancel |

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.

B VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Project Manager Menu Bar

PROJECT TOOLS

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

£ Project Manager -10] =l
_| Brojects  Directory Sudrmin

T, . Ydatahgeatwdath,

Edit... =i Type Project I

& Directories: =
x| o
i [dem]

[docs]
[dltrn]
[geotech]

[impart] |

Job Mumber: Unit Systerm: English

Description:

0K Cancel |

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

JI=TE

w'arking Directary: | Select...l
Job Humber: I Select
—I Preferences |

Froject Dezcription;

Ok Cancel |

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

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

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

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Project Manager Menu Bar

Next, click Preferences, invoking the Project Preferences dialog box.

EGEDPAK User Preferences 10 =l
............................... vI Dutput .&CCUIBC}'

Unit Sustem: English

Distance: 99,1234 vI
Coordinates:  NE "I :
o - Station: _9+39(9).12 vI
Directior: _Bearing vI 2
Angle Seconds: 97951 vI

Station:  12+34 -|

whorking Directary: | &I
Feature Preferences. .

LCOGO Freferences...

ok Cancel |

[ Shaw this dislog at GEOPAK startup

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

Note If these fields are left blank, the project working directory is used.

Shown below is a sample project that includes a project description, which may be keyed in at the
bottom of the Create New Project dialog box or added later by accessing it from the Edit menu.

JI=TE

Project Name: [ 17682

w'arking Directary: | Select...l
Job Humber: |1D1 Select
—I Preferences |

Froject Dezcription;

GEDPAK Training Coursel

Ok Cancel |

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

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

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

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Project Users Dialog Box

DIRECTORY TOOLS

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

"Prciects R &dni

Create Mew Directony. ..

LCument Working Directony

Filh

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

ADMINISTRATION TOOLS

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

& Project Manager
PBrojectz  Directory Em

hdataty

PROJECT USERS DIALOG BOX
Once a project is highlighted and OK is clicked, the Project Users dialog box appears.

Project Users: 1 7682.pr]

Users

User Info -

Full M ame:
YDOT

OF Code:
wd

Description:

Praject Engineer

OF. LCancel |

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

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Road Project Dialog Box

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

Project Users: 17682.prj

Users

Mew...
Edit...

Delete...
Password

Exit
L=

Drescription:

User Info

Full M ame:

WDOT

OF Code;
wd

Project Engineer

LCancel |

New

The New pull down menu option creates new users. This option will create users only

for the selected project.

Edit

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

only.

Delete

Deletes the highlighted user.

Password

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

Exit

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

RoAD PROJECT DIALOG Box

5’

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

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated
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Road Project Dialog Box

=I5

File  Remember Options

wharking Directaorny:
¥ wiorking &lignmert Influence Runs
Working Alignment  Untithed

Uzer: ¥DOT  Job#: 101 ]

Define | Part Vigwer |

Enisting
Ground

Exizting Ground

Coordinate |

Geometry

Horizantal

Alighment

Plan igw J Cross Section

Design

Plar Wiew
Quantities

Plan & Profile

Sheets

Draw Pattern

E sizting Ground Wertical
Prafile Alignment

Crozs Sections

Calculate Superelevation Propozed
_ Superelevation | Shapes | Cross Sections

3D
_ Models

i~ Earthwork Shagts

Tabular
Summaries

Limnits of Reports & =5
Construction Quantities

The top of the dialog box displays the Working Directory, Working Alignment (if defined), User and
GEOPAK Job Number. In addition, a toggle for Working Alignment Influence Runs is also supported.
The bottom portion of the dialog box displays the various processes supported during the design

process. The small square in the upper right corner will condense the dialog box as depicted in the
graphic below.

£ Road Project: 17682.prj =101 %]

File Remember Options

whorking Di

¥ Warking Alignment Influence Runs
Wiorking Alighment  Untitled

ECinE User WDOT  Job#: 107 i

Define | Paort Wiewer |

RoAD PROJECT DIALOG MENU BAR

? VDOT GeoTechn
’ 4/10/2005

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

If the Close option is selected, the user is returned to the Applications dialog box. Exit
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, User, or Road in subsequent sessions. For N Fermembe [
example, if all three toggles are activated, and the Project Manager is k T
completely closed (all dialog boxes), the invocation of the Project L -
Manager immediately invokes the Road Project dialog box (flow chart) —

and utilizes the project name, user name, etc., which were active when the
Remember toggles were selected.

ical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Road Project Dialog Box

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

When the Auto Sink option is enabled, the Road Project flow chart sinks

behind all open views when any tool is selected from the flow chart. Fil= Remember [NETE
Once the tool is closed, the Road Project flow chart will be brought to the Wwiorking Direc

top of the view window.

WORKING ALIGNMENT

5’

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

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

Il

File Remember Options
wharking Directaorny:

Uzer: ¥DOT  Job#: 101 ]

¥ ‘warking Aligrment Influsmce Runs - -
Defire | Part Vigwer |

Wiorking Alighment  Untitled

The Port Viewer (covered in detail in Chapter 13) is a tool that enables the user to view and manipulate
all three major aspects of a road design simultaneously, even though they are located in different files.
The Port Viewer tool is only available while working within the Project Manager application. The
applicable views for design display include:

e Plan view layout

e Profile

e Cross sections

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Road Project Dialog Box

SELECT OPTION

5’

Select Working Alignment

Bun

M ainline 02 (05 ]
Urtitlied 02/18/2005 10:23:39
Description
Cancel |

When Select is clicked, the Select Working Alignment dialog box appears as depicted to the right. If
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 box 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 box. Double clicking on the Name also selects a previous working alignment for subsequent
processing. Clicking Cancel closes the Select Run dialog box without any File selection. Several Run

options are supported as depicted in the exploded view below.

These are detailed

| Bun
00 Time
Copy. . B/2005 10:25:55
Modify... 02/18/200510:23:39
Delete
Degcription
Cancel |

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.

VDOT GeoTechnical Training
4/10/2005
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Project Manager Process

DEFINE OPTION

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

g\h‘nrking Alignment Definition: Mainline

=101

Fattern - I— Select
Shapes Chain: _I
Profile 'iew Beqin Station;
Location
Crozs Section View End Station:

Eisting Ground
Propozed Finizh Grade
DT

ﬂl 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 to the right after Profile View was selected.

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

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

PROJECT MANAGER PROCESS

11l
File Remember Options
S AR User ¥DOT  Job# 1001 _|
¥ wiorking Aligrmert Influsnce Runs R | = |
t
Working Alignment  Untithed il LR
Enisting | |
Giraund DisniFa  Existing Ground Existing Ground ‘Wertical
lav R el Cross Sections Prafile Alignment
Coordinate |
Geometry | |
Calculate Superelevation Propozed 3D
Superelevation Shapes Crozs Sections | Models
Horizantal
Alighment |
Plan igw J i~ Earthwork ErngiSetchon
Design | eets
Plar Wiew Tabular
Quantities Summaries | |
Plan & Profile Limnits of Reports & =5
Sheets Construction Quantities

4/10/2005

5’
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Online Help

ONLINE HELP

The primary Project Manager dialog box is depicted above. The advantage of utilizing the Project
Manager rather than selecting functions directly from the Road menu is that pertinent information
stored within the Project Manager is automatically displayed within the invoked dialog box.

Therefore, job numbers, chain names, stationing, file names and data associated with the project do not
have to be typed in each time a dialog box is utilized. However, if the user chooses to change the
fields, they have that option.

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

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

? VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Project Manager

LAB EXERCISE: PROJECT MANAGER

Creating a Project

1. Open the MicroStation file C:\data\geo\VDOT\geotech\d17682dtm.dgn.
2. Select the Project Manager tool (VDOT Geotechnical Tools).

YDOT - Geotechnical Tools

il

3. Inthe Directories list box (right side of the Project Manager dialog box), ensure that the
project directory is setto C:\data\geo\VDOT\geotech.

Note You can navigate quickly to your current working directory by using the pulldown Directory >
Current Working Directory.
4. Select the project by clicking on name of the project in the dialog box.
The project is highlighted as shown in the dialog box with all pertinent information displayed.

JRI=IE

Projects Directory  Admin
C:hdatalgeotwdothgeotechh,

Filter: I".pri Type Project I

Projects: Directories: -
[]
[projdbs]
[zave]
[standards]
]
(0] =

Job Mumber: 101 it Sypztem; English

Description:
GEDFAK. Road 1 Courze Project

OF. Cancel |

5. Click OK.
This opens the Project Users dialog box.
6. Select Users > New to create a new user.

7. Complete the New User dialog box with the name and operator code as shown.

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Project Manager

Project Users: 17682.prj

| Users
Mew...
Edit... ger Info
Full M ame:

pete. irginia DOT
F_‘aLwnrd 0P Code:

Exit WD
-—
Drescription:

ok LCancel |

M ame: I wdot

Full Marne: | Yirginia DOT

[d

=

Dezcription;

0K Cancel |

8. Click OK. When prompted to define a password for this user, click No.

9. Double click the user.

Note To create a project, contact the AES Help Desk.

? VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated
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INTRODUCTION

Coordinate Geometry

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

A

VDOT - Geotechnical Tools E3
5 476 : .
LA =

Menu Bar Application

GEOPAK Road > Geometry > Coordinate Geometry

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

ACCESSING COGO

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

Job Mumber [T07 Q|
Operator Code: |VD
Subject: I

Ok | Cancel |

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

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.

Clicking OK opens the main coordinate geometry dialog box.
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Coordinate Geometry

COORDINATE GEOMETRY

£ Coordinate Geometry Job: 101 Dperator: ¥D

=0l x|

Fil=  Edit Element Wiew Tools User

¥ Bedefine  Dizable Visualization v||DFF [Feature] J ETUWSE 93.1234 'I 979912 vI << LI
wE |
% o

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

e Tool Bar (1) consisting of drop down options and icons. The display of specific icons is

customizable.

COGO Key-in (2) this field enables manual entry of COGO commands. The drop down button
allows for a history of commands to be reviewed.

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

? VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Coordinate Geometry

FiLE COMMANDS

Brilevtlity =0l x|
Filz Mame | Subject |
ebdB0 [Maone ]
main [Mone]
ml [Maone ]
mig [Mone]
1anmpa [Maone ]
red [Mone]
b Load [ &llow Commands to be Added
Append
Latalog
= Delete
Dutput
Print Input File
Brint Qutput File
Save

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

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.

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

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

Print Sends your output/input file to the printer.

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

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

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

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

Exit Closes the COGO dialog box and ends the coordinate geometry session. A prompt to save the

session appears. Yes saves the 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.
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Coordinate Geometry

EDIT COMMANDS

& Coordinate Geon B

File | Edit Element Wiew Tools User

iLJJJJJJUUJgJ@J
Insert V' Bedsfine  Disable Visudlization v"EIFF[FWJ

Modify vlggarz v «| <] o] »|

Read Al j

Twpe Al

Line Range

Editor

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

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.

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

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

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

Line Range Allows you to specify a beginning line number and ending line number. This range of lines can

then be either “read” into COGO or just typed/listed in the display window.

5’
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Coordinate Geometry

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.

ELEMENT > POINT

Etnnrdinate Geometry Job: 101 Operator: ¥D 10| =]

File Edit Element View Tools User

— = 0'\ o,
: Line Yol gﬂ 1(;-;:1 f_j [
= =
§ Curve ¥ C_ tion _  |[OFF [Feature) | =]
= Copy
i »
Browse | Spiral Eleveliar J > | 53 |
ir  Chain »  Eguate j
Parcel *  Station
Profile 3 Slisite
Transformation
Cornpare Poinks ta TIM
Set Elevation From TIM

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

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

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

Delete Deletes a point number (or range of numbers) from the 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

List/Print Input a range of point numbers. List displays the point numbers (but no associated data)

currently stored in the .gpk file within the specified range. Print displays point number, X, y, z
coordinates, station value and other stored information in the display output window for the
requested points.

Station Adds a station to a previously stored point.

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
’ 4/10/2005 3-5



Coordinate Geometry

Store Stores a point by key-in coordinates or by =0 x|

selecting a location graphically. A station,

elevation, point code, cell, feature, or Foint Name; |

description can be optionally stored with the I™ Auta Increment

point. Coordinates
Morthing: | op
Easting: I—

[ Station; I—
[ Elevation: I—
T Plode I—
[ Faint Cell I— Scaler I—
[T Featue I—

[ Description; |
Store Point |
Transformation Performs coordinate transformations based on user-defined control pairings
Compare Points to Utilizing a set of COGO points (with elevations) compares the COGO elevation to the TIN
TIN elevation and completes statistical analysis for "goodness of fit."

Set Elevation from Utilizing this command, GEOPAK adds or updates an elevation to a previously defined point,
TIN based on a TIN model.

ELEMENT > CURVE

gtnnrdinate Geometry Job: 101 Operator: ¥D 10| =]

File Edit |Element Yiew Tools User

| | & el ] Al S
Ll ble Visualization ""mj
Copy r il ;ILIL'

Spiral

Chain. »  Data j
Parcel P Segment
Profile 3 Slislem

By Tangents
B End Points

Concentric

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

Copy Copies a specified curve to another curve name.

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

Delete Deletes selected curve from the database file.

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

the selected curve.
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Coordinate Geometry

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 lines and curves such as Store Curve from
Tangents as shown below.
B store Curve by Tangents 1ol
Curve named | I StationfC ||
~ Back Tangent ~ Element ———— ~ Ahead T angent
- -
//‘A | R adiuz vI ‘A}‘\
P I Do I
DB: I
Store Curve |
Transpose Reverses a previously stored curves direction.

ELEMENT > SPIRAL

gtnnrdinate Geometry Job: 101 Operator: ¥D 10l =l
File Edit | Element Wiew Tools User

% | o | &l & ]| el A& o
i Curve » fiedefine  Disable Visualization ¥ ”m j
ﬁrnwseL Litility inILILIiI

dr  Chain b Copy j
Parcel ¥ Shore

Profile 4 |

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

Copy Copies a specified spiral to another spiral name.
Delete Deletes the selected spiral from the database file.
List/Print Displays all spiral data for the selected curve. List displays only the spiral names currently stored

in the .gpk file. Print displays the spiral data of the selected spiral.

Store Provides various options for defining and storing spirals.
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Coordinate Geometry

& store Spiral Combinations By Tangents =l
Spiral Name: | Twper SC5 w| I StationTs >

~ Back Tangent ~ Element ~ fhead Tangent

= Entry Length "I I =
//‘A | Radius "I I A\
e I— Exit Length vI I

Do I
DB: I
Stare Spiral |
ELEMENT > CHAIN
& Coordimate Geometry 10b: 101 Operator:¥D =

File Edit | Element Yiew Tools User

N P P N N i e W P

2
Curve p fiedefine  Disable Visualization v"DFF [Feature] j
Browss | Srdl  vlogaqz v | <] o] |

-

ot o I 5 g
=7 7 Lawouk Offset
Profile *  Station

Station Eguation

Parcel 3

Staore From Elemnents
Offset Chain
Transition Chain

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

Area Calculates the area of a closed chain

Delete Deletes selected chains from .gpk database file.

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.

Describe / List/  Displays chain information. Print displays the name of each chain element. Describe displays the

Print alignment data of each element in the selected chain.

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

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

Equation

Store Provides three options for storing a chain in the database file, From Elements, From Offset Chain

and Transition Chain. (Chain name can be between 1-9 alphanumeric characters)
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Coordinate Geometry

ELEMENT > PARCEL

gtnnrdinate Geometry Job: 101 Operator: ¥D 10l =l
File Edit | Element Wiew Tools User

Paink rE 4 o O:"Fé 3 a¢
A I W Y W T i V< e [ )
Curve y fedefine  Disable Visualization v”DFF [Featurg] j
Flarggqz v <« |L|L| >>|
r b =l

Prafile ¥ Store

Subdivide

Editor

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

Delete Deletes selected parcels from the database file.

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

Store Stores a parcel by adding points, curves and spirals.

Subdivide Divides a parcel into individual lots.

Editor Edits a parcel.

PARCEL COMMANDS (MANUAL ENTRY)

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

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

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

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

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

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

ELEMENT > PROFILE

gtnnrdinate Geometry Job: 101 Operator: ¥D 10| =]

File Edit | Element View Tools User

PO < W W i oo VI [

-

Lire »
Curve p fiedefine  Disable Wisualization "”DFF [Feature) j
Spral  Plgrggqz v << | < | > | > |
Zhain. 3 j
Parcel 3
Prafile Lkt
Elevation
Ciffsek
Restation

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

Note Note additional commands are supported as keyin only commands.
Delete Deletes selected profiles from the database file.
Elevation Provides three options for reporting elevations along a selected profile, Station, Even Station, Incremental
Stations.
List/Print Displays profile information. Print displays the data of the selected profile from the database file.
Offset Stores a new profile within a specified Station Range at a defined vertical offset from the original profile.

Restation Provides a method for restationing an existing profile
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Coordinate Geometry

VIEw COMMANDS

Etnnrdinate Geometry Job: 101 Operator: ¥D 10l =l

_ File Edit Element | Yiew Tools User
= Irans g CaE a H
o R CAr EErE
edefine
/ ﬁ visualization hlization I OFF [Feature] J
Browse 991234 Format ILILI P |
OGO Keyind || [v comokey-in E
Command Cutput 4

-

- v

Error Alerk 4

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

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

Redefine Displays the Redefine box on the tool bar.

Visualization Displays the visualization items on the tool bar.

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

Command 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 box when an error
occurs.

TooLs COMMANDS

£ Coordinate Geometry Job: 101 Operakor: ¥D 10| =l

File Edit Element Yiew | Tools User

= 7 Mavigator j 3 g 3
% ol APl <j=)
Y o -
A ﬁ B e R eature) J
Erowse | 991234 Vl_E Inkerseck
EHRaEH T Best i r
Translation and Rotation

Map Check,
Roadway Intersections

Cul-de-sacs

Redraw Visualized Elements
Clear Visualized Elements (Tempaorary)

Clear Visualized Elements (all)

The Tools commands are detailed in the table below.
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Coordinate Geometry

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

i
A
™ Auta Increment By [1

 Interzect Elament

Fairt I Fuaint to Paint I
To Paint I

Offzet
|7 ™| istance [T 00000000

r with Element

Faint I Foint to Point I
To Paint I

Offset
{ ™| Distance [ 00000000
Intersect |

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 box below.

=EY
Locate Paint ; I— I Elevation On
™ Side Shat Mode
r Station Point
Mame: | E {
Elewation ID.DDDDEIEI Station Heght': ID.EIEIEIEIEIEI
— Direction
Direction | |
I™ Difset Distance : [0.000000
r Distance
Slope Distance I I _+| I
Zenith Angle ; I 90 00 00.00 EodHerght I 1

Loczate |

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

Inverse Calculates the distance and direction between points.

Navigator Invokes the COGO Navigator. See Section 4.4.

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.
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Coordinate Geometry

Intersections

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

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

Elements

Clear Visualized Removes all temporary visualized elements from the view.

Elements

(Temporary)

Clear Visualized Clears all temporary and permanent visualized elements from the Microstation file.
Elements (All)

USER PREFERENCES

£ Coordinate Geometry Job: 101 Dperatur ¥D 101 =l

File Edit Element Wiew Tools User

ﬁﬂ_ulm -

. ol Redefinition of Elements
% : i ¥ Bedefire  Disable \-"lsuahzahor B o
Wisualization 3

Brnwsel 991234 v| §°9912 ¥| |_| Coordinate Display 3
COGO Kein: | angle Display 3 j

| L5

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

COGO NAVIGATOR
Feature / Function View, edit and display COGO elements.
Tools @
COGO Menu Bar Tools > Navigator

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

& vamgator(100) —RIeIl

Select  Tools

M ame | Feature |

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

NAVIGATOR > SELECT TOOLS

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

below.
=0 x]
| Seleck Tools
Select Al
Invert Selection ﬂ
Clear Selection
Seleckion Set j
Fit: Yiew [Selection Set)
Show Selected Elements Only
Show all Elements
The Select tools are detailed in the table below.
Select All Selects all data items of a certain type. (i.e. all points)
Invert Selection Selects all items not previously selected, and unselects all items previously
selected.
Clear Selection Unselects all items.
Selection Set Allows the user to create a selection set that meets particular criteria. Same as
using the Selection Set icon
Fit View (Selection Set) Fits the selected items to the active MicroStation window.
Show Selected Elements Only Only the items in the selection set are displayed in the MicroStation window.
Show All Elements All items in database file are displayed in the MicroStation window.

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
’ 4/10/2005 3-15



COGO Navigator

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.

i
Seleck | Tools

i Add Element
3 }

Delete Elerment

Edit Element

Identify Element
PrintfCiescribe Element
Edit Elemant Feature

Wisialize Element

Unvisualize Element

Wisialize all 3
Redraw Visualized Elements

Clear Visualized Elements (Temporary)

Clear Visualized Elements {all)

Settings...

Add Element

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

Delete Element

x

Deletes the highlighted element.

Edit Element

Invokes the appropriate Store Element dialog box, 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

2

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
Elements

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

Clear Visualized Elements

(Temporary)

Clears only temporary visualized elements from the view.

Clear Visualized Elements

(All)

Clears all visualized elements from the MicroStation file.
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COGO Navigator

Settings

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

~ Selection Set

[ idlest Prior to Clearing Selection Set

~ Single Click Action

™ Highlight ¥isualized Element
™ “window Center Yisualized Element

r Double Click Action
Action :  Edit Element Vl

r Second Click Action on Feature

¥ Edit Element Feature

~ Wiew Opliong
Poirt s All Paints |

aF. Cancel |

3
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Lab Exercise: Coordinate Geometry

LAB EXERCISE: COORDINATE GEOMETRY

Accessing COGO

1. Open the MicroStation file c:\data\geo\VDOT\geotech\d17682des.dgn.
2. Select the Coordinate Geometry tool (VDOT Geotechnical Tools).

YDOT - Geotechnical Tools

Job Number: | 01 a
Operator Code: I\-"D
Subject: I

ak | Cahicel |

3. Click OK.
& Coordinate Geometry 10b: 101 Dperatar D i8]

File Edit Element Wiew Tools  User

% il 70 <l 1 VR o [ [

%:‘1 4 : W Bedefine  Dizable Visualization v"EIFF[Featl.ue J
Browse | 33123 w|awatz  w| «| <] 5| »]|

COGH Keving [l A

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

STORE GEOMETRY

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

POT - 500
N 339730601
E 2717900042

P! - 501
N 339017586

Curve ML-I R £ 2718473511 o
Redius = 1100
PI~ 502 Curve ML-2
¥ 338391813 O\ Radius = 2350
E 2718789759
POT - 503
N 337950539
E 2719189327

Store Points

1. Select the visualization option Permanent Visualization on the main COGO dialog box.
2. Select the Store Point tool (COGO: Element > Point > Store) or by clicking Store Point.

_+5e
3. To store point 500, manually enter the point number and coordinates as indicated in the dialog
box below.
o

Faint MHame: I 500

[ Auta Increment
" Coordinates

Marthing: | 335730601000 DP |

r Sitatian; I
| Elevation: |
| FPoode: |

" FainkCell: | Scales |

[ Feature: I
" Description: |
Stare Paint |

4. Activate the Auto Increment toggle.

This automatically increments the point number by 1 for subsequent Store Point commands.
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Store Geometry

5. Click Apply to store the point into the COGO database.

6. Continue storing points 501-503 by utilizing the coordinates shown on the alignment diagram.

Note The following point naming conventions should be followed.
GRouP POINTS SHOULD BEGIN WITH
Design D (e.g. D501, D502, etc.).

Hydraulic H (e.g. H501, H502, etc.)
Survey S (e.g. S501, S502, etc.)
Traffic T (e.g. T501, T502, etc.)
Right of Way R (e.g. R501, R502, etc.)
Environmental E (e.g. E501, E502, etc.)
Utilities U (e.g. U501, U502, etc.)

STORE CURVES

1. Select the Store Curve from Tangents tool (COGO: Elements > Curve > Store > From
Tangents) or by clicking Store Curve.

2. Tostore Curve ML-1, complete the dialog box as shown below and click Store.

Note Clicking the “picture” buttons allows you to select from multiple methods of defining the Back
and Ahead Tangents
lar
Curve name: | ML-T [T Station PC "I |
— Back Tangent — Element — Ahead Tangent
%v R adius vI A\ ¥
o ||
Pl [501 I P [502

DE: |EDD to 501

Stare Curve |

5’
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Store Geometry

3

3. Tostore Curve ML-2, complete the dialog box as shown below and click Store.

i
Curve name: IML-2 [" Station PC vI I
~ Back Tangent ~ Element ~ dhead Tangent
- -
% | R adiuz vI 5 |
EE || . ;
PI: 502 it [503
DE: [501 to 502
Store Curve |
Note Visualized points may be selected to complete any field that requires defined points or

directions.

4. Close the Store Curve from Tangents dialog box.

Store Chain

1. Select the Store Chain tool (COGO: Element > Chain > Store > From Elements) or by

clicking Store Chain.

!

2. Fill in the dialog box as shown below.

EStnre Chain From Elements

Chait M arme: IM.-’-‘«INLINE
Eegin Station vI |2DD+DD

500 CUR ML-1 CUR ML-2 503

=101 ]

- Element Selection —————————————
Element Type:  Paint vI

Prairit M arne:

<add| [503

Stare Chain |

Note You can enter the elements manually or select the visualized elements graphically in order to

fill in the dialog box.
3. Click Apply.

The chain MAINLINE is visualized in the design file.

4. Close the Store Chain dialog box.

Describe Chain

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

1. Select the COGO Navigator tool . 7 Navigator(101) _ (0] x|
cs‘;h{. Select  Tools
2. oruse the Tools > Navigator option on the \|
COGO menu bar to access the COGO Navigator PRk v|
dialog box. |
. M arne | Feature
Set the Element to Chain.
MAIMLIME
4. Highlight MAINLINE.
Click “printer”.
The chain geometry output will be displayed in the main COGO window.
1=
File Edit Element Wiew Tools User
[
<% & DESCRIBE CHAIN MAINLINE
Chain MAINLINE contains:
500 CUR MI-1 CUR ML-2 503
Beginning chain MAINLINE description
Point 500 W 339.730.6010 E 2.717.900.0420 Sta 200+00.00
Course from 500 to PC ML-1 W 38* 49' 05.11" W Di=t 1.378.3905
Curve Data
W 3k
Curwve ML-1
P.I. Station 236471.78 N 339.017 6860 E 2.718.473 6110
Delta S 128* 45' 05.91" (RT}
Degree = G 2% 31 35!
Tangent = 2,293.3928
Length = 2.471.8541
Radius = 1.100.0000
External = 1,443 5508 |

6. Select File > Utility from the COGO menu bar.

This tool saves an input trail of your commands.

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated
’ 4/10/2005 3-22

Do Not Duplicate




Store Geometry

3
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7. Fill out the dialog box as shown below and click OK.

The saved file is ML101.ivd.

-5
File Mame | Subject |
ebdB0 [Hore ]
main [More ]
ml [Maone ]
mig [More ]
rampa [Hore ]
red [More ]
Save - | fizme: [l Subject: |

Apply

8. Select File > Output from the COGO menu bar.

9. This tool saves an output file with the actual results of the computations.

10. Fill out the dialog box as shown below and click OK.

The saved file will be called “ML101.ovd’.

£ File Utility

=101 x|

Filz Mame | Subject

%] Dutput Fie: [l

Apply

11. From the Edit pulldown, select Edit > Clear to “clear’ out all the commands that we just

previously typed in.

This will not remove the stored data from COGO.
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Store Geometry

Store Another Alignment

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

FOT - 602
N 338939994
E ZrigroBee!
Curve EBL4G0-{
Radius « 5000 Pl 501
N 338356106
E 27 18353.365

1. Save an input trail of your commands.
2. Exit COGO.
3. Exit MicroStation.
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i! Digital Terrain Modeling

INTRODUCTION

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

e
a +75

2 PR e

Menu Bar Application GEOPAK Road > DTM Tools

A Digital Terrain Model (DTM) represents the topography of a project in the form of a triangulated
network. The DTM can be drawn in a 2D or 3D file, and then rotated to see the existing surface of the
project area.

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

Triangulation is a mathematical process applied to ground points and vertices along longitudinal
features to create planar surfaces. The result of triangulation is the creation of triangles connecting
these points. These triangles are included in the GEOPAK TIN file from which existing ground
profiles and existing ground cross sections can be generated.

ACCESSING

Clicking GEOPAK Road > DTM Tools invokes the tool frame shown to the right. All of DTH K

the DTM tools can be accessed from the tool frame or from the DTM menu that can be
accessed from the top/left tool on the tool frame. Tg jaly
£ GEDPAK - DTM x| ne ‘|“}

Settings  Esxtract Build Edit Drape Load Beportz  Analpsiz  Utilities Eﬂ” z

2] 156
TR
A 2

-
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Load DTM Features

LoAD DTM FEATURES

Tool

Menu Bar Load > DTM Feature

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

=10l
File
et TN | al  Load |

r Display Preferences

Load: Estent vI [ Display Only [ Graphic Group

Feature Level Color [*#feight| Stule | Dizplay =+
g Diefault 0 0
TIM Hull Drefault 1 0 0 QOFF i
Contours - - - - aFF
Major Linez Drefault 3 i] i] QOFF ﬂ
b ajor Label Drefault 4 0 0 OFF s
Minor Lines Drefault 2] ] ] QOFF LI

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 selected view.

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

i

File

Load File:  TIM vI |survey.tin gl Load |

r Display Preferences
Load: Estent 'l ¥ iD

[ Graphic Group

Feature Level Color [*#feight| Stle | Dizplay =+
g Diefault 7 0
TIM Hull Drefault 1 0 0 QOFF i
Contours - - - - aFF
Major Linez Drefault 3 i] i] QOFF i
b ajor Label Drefault 4 0 0 OFF s
Minor Lines Drefault 2] ] ] QOFF LI
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Analysis Tools

il

Activates the display of all Features.

9

Turns off the Display of all Features.

|l

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

7]

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

ANALYSIS TOOLS

Tools =
F L) B oo ﬂ
o] o) O | Q|55 41|00 [ [ Sl
Menu Bar Analysis > Height
Analysis > Profile
Analysis > Volumes
Analysis > Elevation Differences
Analysis > Slope Area
Analysis > Themes
Analysis > Drainage Tools
Analysis > Visibility
Analysis > Trace Slope Path
Analysis > DTM Camera
Analysis > Trench Volumes
The Analysis tools allow the user to visually analyze the digital terrain model utilizing numerous tools
as a profile analysis, thematic analysis, drainage flow patterns, and visual portions on the model from
any given location.

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

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

Volumes To compute the volume between two TIN models, the volume between a TIN model and a plane,
or the cut and fill totals between two TIN models while applying a shrinkage/swell factors.

Elevation Will display the elevation difference, or the amount of cut and fill between two TIN models, or a

Differences TIN model and a plane of constant elevation.

Slope Area The Slope Area tool displays the horizontal area and actual slope area (area following the terrain
of the Model).

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

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

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

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

LAB EXERCISE: DIGITAL TERRAIN MODELING

Accessing DTM Tool

1. Open the MicroStation file c:\data\geo\VDOT\geotech\d17682dtm.dgn.
2. Select Project Manager from the (VDOT Geotechnical Tools).

¥DOT - Geotechnical Tools

. ol ==

3. Select the project 17682 from the list and select OK.

-0l

Projects  Directory  Admin
C:\datahgeohwdothgeotech'

Filter; I".pri Tupe F'lo'ectl
Frojects: Directories: -
i []
[projdbs]
[zave]
[standards]
1

D] =

Job Mumber: 101 Lnit Spgtern:; English

Drescription:
GECOPRAK Road 1 Course Project

ok Cancel |

4. Select the user VDOT form the list and select OK.

Project Users: 17682.prj

Uzers
Froject Users: U Inf
[OOT] ser e
Full M ame:
Wirginia DOT
OF Code;
WD

Drescription:

OF. LCancel |
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Lab Exercise: Digital Terrain Modeling

5. By clicking on the Bentley “B” in the upper left of the dialog, select the option from the
pulldown for SINK.

£ Project: 17682.prj X|
& Restore
Mave

T

¥ Close Alt+F4

WEY

6. Select the DTM tool. (VDOT Geotechnical Tools tool frame).

Copy. . 11/05/2002 14,43:48
Modfy... 11/05/2002 14:50:15
Delete
Description j [geotech
|ntitled o
Drescription
ok I Cancel | aF. I Caneel
8. Enter the Run Name of geotech.
9. Click OK.
DTH H

-
;;;l'l EN v'_l %

2
1

b
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Lab Exercise: Digital Terrain Modeling

Load DTM Features

1. Select the Load DTM Features tool.

i
File:
TN > ] Q] Losd |

~ Digplay Preferences

Load: Estent vI [ Display Only [ Graphic Group

Feature Level Color [*#feight| Stule | Dizplay =+
g Diefault
TIM Hull Drefault 1 0 0 OFF ot
Contours - - - - QOFF
M ajar Lines Drefault 3 0 0 OFF ﬂ
M ajor Label Drefault 4 i] i] QOFF %
Mimor Lines Drefault ] a a QOFF ;l

Change the Load File option to TIN.
Select the TIN file survey.tin by clicking Files.
Enable the toggles for Graphic Group but leave the Display Only disabled.

o > N

Select the Triangles Feature by highlighting in the list box.

Notice that initially the display is set to OFF. You can control the display of an item three
ways:

Use the “lightbulb” tools to the right of the dialog box.
Double-click on an item.

Use the “display” toggle in the lower right corner of the dialog box.
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Lab Exercise: Digital Terrain Modeling

6. Set the Triangles Display to ON.

icix
File
Load File:  TIM vI |survey.tin gl Load |

r Display Preferences

Load: Estent vI ¥ Display Only [ Graphic Group

Feature Level Color [*#feight| Stle | Dizplay =+

TIM Hull Drefault 1 0 0 QOFF i

Contours - - - - aFF
Major Linez Drefault 3 i] i] QOFF ﬂ
b ajor Label Drefault 4 0 0 OFF s
Minor Lines Drefault 3] ] ] QOFF LI

7. Set the display symbology for the Triangles as indicated below:

Symbology
Level: [EEH Ed
Color: | 2 =l
Style: | 0 =l
weight: | 0 B3|
-
ak I Cancel |

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

9. Click Load and review the results.

10. When complete, toggle OFF the triangles and tin hull.

Displaying Contours
1. Select the Contours feature. Activate the Display Feature.
2. Verify that On is set in the Display field.

3. Complete the bottom of the dialog box as indicated below. To complete the Minimum and
Maximum Z, Click the Read button, which will review the active TIN file and determine
these values.

4. Enable the Display Only toggle since we only want to “preview” our contours but not
actually write them to the design file.
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Lab Exercise: Digital Terrain Modeling

icix
File
Load File:  TIM vI |survey.tin gl Load |

r Display Preferences

Load: Estent vI ¥ Display Only [ Graphic Group

Feature Color [*#feight| Stule

Contours =

Major Lines Level 10
M ajor Label Lewel 10
Mimor Lines Level 9
Minor Label Drefault

Spotz Drefault

tinor Interval: I'I.IJDD td ajor Interval: |5.DDD
Smooth; None 'IHegistration: ID.EIEIEI Finimum Area: ID.EIEIEI

Range ™| Minimum 2 11988418 Maximum 2 |2135.845

=l — 7
oo o o o,

O O = O W
=]
=
|-.|¢0

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

below:
Level | Color | Weight | Style | Font | TH/TW Distance
Major Lines 10 4 3 0
Major Labels 10 5 3 0 0 TH=3, TW=3 200
Minor Lines 9 1 1 0
Note The contour symbology standards should be the same as Survey's and are documented in

CAICE_2000.doc.

6. Click Load to initiate the process.

7. Close the Load DTM Features dialog box and Save Settings.
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Analysis Tools

ANALYSIS TOOLS

5’

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

profiles tools.

Height Tool

]| § |23

P

E

2| 41|55 & Bt

1. Select the Height tool.

2. Activate the Show Contour and Show Flow Arrow toggles.

il
TIM File: | survep.tin SI
Mode: Elewation vI ¥ Display Only
~ Options

W Show Contaur: }_"ﬂ
™ Show Triangle: _I
™ Show Flow Arow; .

r~ Curzor Point Walues
¥ . 2718B68.7325
Y : 338166.2339
Z - 21157661
Slope : 5.2044%

The color may be altered to your choice of colors from the active color table on the Height
dialog box. The weight of the contour line and arrow are controlled by the active
MicroStation settings.

3. Click Dynamic and move your cursor over the model.

Values for xyz and the slope on the model at the cursor point are displayed.

4. The DP option can be utilized to review this information at a specific location and the Draw

option will label the elevation at the selected data point.

5. Close the Height dialog box.
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Analysis Tools

THEMES TooL

= | o [0 2] 8|59 4

O

1. Select the Themestool. (DTM: Analysis > Themes).
£ Themes = Elevation | 10| =l

LSRR

TIM File: | survey.tin ﬂ
I™ Mumber of Grid Foints: [0
~ Dizplay

¥ Dizplay Only —

[ Load Within Fence
[ Set Graphic Group

~ Options
[" Planarize at Elevation: ID.DDD

[ Polugonize Results

Set Hangel Frocess |

2. Ensure that all graphic elements are Fit in View number 1.

We will determine the Elevation Range first for the TIN File ‘SURVEY.TIN’. (This is the
first tool on the dialog box).

Activate the Display Only toggle and the Fill toggle.
4. Click Set Range.

~iEx

File

Auto Range Optiong

Range Increment: ID.DDD
binirnum Elewation: ID.DDD 1988.418 I
b aimum Elervation:; ID.EIEIEI 2135.845 I

SetRange | Create Legend |
Lo High Color Active |
ja]
bad
[ [0.000 W
? VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Analysis Tools

5’

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

5. Set the Range option to Auto Range Increment.

6. Setthe Auto Range Options as shown below:

Fange Auto Bange Increment "l

— Auto Hange Options

R ange Increment | 5.000
M inimum Elexatian I 1935.000 1955.418 |
b amimum Elesvation | 2140.000 2135845 |

iSet Hange

Create Legend |

7. Click Set Range to populate the list box on the bottom portion of the dialog box.

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

Lo High Colar Active
1985.000 1350.000 a YES EI
1990.000 19595.000 1 YES
1995.000 2000000 2 YES

2000.000 2005.000 3 YES hat
2005.000 2010.000 4 YES

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

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

dialog box).

9. Click Process to initiate the display of the Elevation Ranges for the surface model.

10. Close the Themes dialog box and Save Settings.
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Analysis Tools

Profile Tool

i W [EB30 122] 1|55 4| 2ol

1. Select the Profile tool from the Analysis tool box to invoke the following dialog box.

i1
File
Selection ] Prafile | Preferences |
Type | Feature | Level | Color |"Weight! Stule | Extract |
TIN survey. tin Level 1 5 3 0 On _I
|
X
TIM File | survey tin SI | e |
Create Legend |

Use the Selection tab to identify your surface model (TIN File) which you will generate a
profile from, and the symbology for your profile.

2. Click Files and select survey.tin.

3. Double-click on the symbology box (field to the right of the Files push button) to set the
symbology representing the ground surface profile.

You may choose any symbology you wish.

4. Click OK.
Click Add (top tool next to the list box) to add the feature to the collection box.
Select the Profile Tab.
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Analysis Tools

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

i

File

Selection I Preferences ]

Select Elementl Flace Element | Place Prafile | Curve Stiaking: ID.DDD

r Extracted Profile Wiew

8. You can use the Preferences tab to set up a grid for your profile if desired.
9. Close the Profile dialog box and remove the DTM Tools tool frame.
10. Exit MicroStation.
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Existing Ground Profiles

INTRODUCTION

Objectives Learn to draw and store existing ground profiles extracted from a surface model.
Tools
a +7E = :
] i3 AP i W= '
Menu Bar Application GEOPAK Road > Plan Preparation > Draw Profile

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

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

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

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

-
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Invoking the Draw Profile Tool

INVOKING THE DRAW PROFILE TOOL

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

-0l

File Edit Update Options

Job Number; |1D1 VI E ﬁl Label Scale; ID.EIEIEIEIDD
[~ |

FSIMLINE

Surfaces I COoGO I Proiectinnl

Tupe| Hame | Display Settings | Draw |

i 12 [

= Details
Tk Files | 3'
fethod: | Trangles.
= Dieplay Settings Filter, Taleranees
Byl evel Symbology Vl ﬁ Harizontal: | DE000
Feature: [< Mo Entries > ;Iﬁl Y arNance: ID.1DDD

- Station Limits ——-7 Offsets ———7
= Begin: ID.DDEIEI ﬂl Huorizantal: ID.DDDD
(Il Ed: ID.DDDD ﬁ'l Yertical: | 00000

= Waoidl s .

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

£ Profile Cell Control ]
Active Chain: ([ESEIEEE

Micrastation File Station Elevation  H. Scale . Scale Gap

X k=l

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
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Invoking the Draw Profile Tool

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 and ~ When this option is activated, any profiles previously drawn with this
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 Draw is clicked.

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, the dialog box
dynamically changes as depicted below.

-0l

File Edit Update Options

Job Number; |1D1 VI Ej ﬁl Label Scale: ID.EIEIEIEIDD
[~ |

FSIMLINE

Surfaces I COoGO I Proiectinnl

Type| Name | Displaw Settings | Draw |

i a1 [

- Details

TIM File: | Q]

tethod:  Triangles ™

By Level Symbology Vl : Harizontal: | 0.3000
Feature: [< N Entries > ;Iﬁl Y ariance: ID.1DDD

~ Station Limits ——————————— Offsets ——————
[T Beagin: |2EIEI+DD.EIEI ﬂl Harizontal: ID.DDDD
I End: |3?DEIB+EE.DS ﬂl Yertical: | 0.0000

[~ Waoid s .

~ Dizplay Settingz |' Filter T olerances

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
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Invoking the Draw Profile Tool

using the Update Profile tool. 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 tool, 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

OFFSETS

5’

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

‘ Horizontal Tolerance ‘

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.
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Invoking the Draw Profile Tool

STORE PROFILE TO COGO

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

_|of i 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
Prafile Name: | mlground _Select | the dialog box is invoked while in a 3D file, the user may toggle on the

v Stare Profile in GPE

option to create a 3D profile string. The 3D profile string consists of the
[ ~Create Input File

circles denoting every location where the design centerline intersects
lperator Cade | topographic elements. If the circles are not deleted at this time, they can
File: Mamme: | Files | be deleted at any time with a single application of the MicroStation
"Delete Element" command.

[T Create 30 Profile Sting

Apply |

CoGco TAB

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

-0l

File Edit Update Options

Job Number; |1D1 I E | Label Scale: ID.EIEIEIEIDD

Chairi: MﬁINLINE

Surfaces] COGO ] Proiectinnl

Mame | Display Settings | Draw |

][

- Details™

S |
ertical Offset: [ 00000 I Begin [200:0000 e

™ End [ZZz+00.00 ﬁ’l

r Displa_l,l Settings
BE Feature E m Custom Line Stple
Feature: Wﬂ ’Vr Scale factor: [0.0000
O ptiohs
General " YPlLabele  FromWPl |
WHI Circle vI
VE [T GradeLabelz: '+ and "' "I

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.
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Profile Report

PROFILE REPORT

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

any profile.
By selecting Element > Profile > Utility then highlighting : E —
a specific profile name and clicking Print. The results of e
this command will be displayed in the Command Output ~ |
window of the Coordinate Geometry dialog box. To :

obtain a hardcopy of this information, create an output file .
using the File > Output command and supply a filename of Profile

1-5 characters. Then use the File > Print > Output File MAINLINE
command to print this to the default system printer.

The second method utilizes the COGO Navigator tool to

. . . &N tor{101) o ] [
create the Print Profile command. The advantage to this avioatarEty
method is that multiple profiles can be identified at once Select  Tools

and printed to the Command Output window. Start the
COGO Navigator by clicking Tools > Navigator or

I ¥

selecting the tool from the COGO dialog box. Change the 5 e e

Element to Profile then highlight the desired profile(s).

Once selected, click the printer tool on the Navigator to Marme | Feature |
process the profile(s). MAIMLINE
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Drawing Profiles with D&C Manager

DRAWING PROFILES WITH D&C MANAGER

As with other COGO elements, Design _|ol x|

and Computation Manager will be Fle Edt Seftings Favorites Help

utilized to draw any type of profile into a

MicroStation file: existing roadway, Eﬂ 1_d|
proposed roadway, utility, special ditch,

etc. To get started, open D&C Manager ER [hdata\geohwdotigeotech'standardshGE OPAKYWDOT english.ddb -
then navigate to the desired item for [ Road Design
. ! . [ Alignments
plotting of the profile. Upon selecting £ Horizontal
an item, click on the Draw Plan & = Yertical
Profile button on the supplemental D&C &y PROEXISTZ5 - 25 Scale Existing Profiles
dialog box. | = PROE:IS TS0 - 50 Scale Existing Profiles

B2 PROEXIST100 - 100 Scale Existing Profiles
& FROPRZ55 - 25 Scale Propozed Profiles 5:1
ﬁ FROPRS010 - 50 Scale Proposed Prafiles 10:1
é PROPRI10020 - 100 Scale Propozsed Profiles 20:1
1 Bow Culverts
£ Construction Lirnits
£ Cross Section
£ Curbing
3 Drop Inlets ;l

The next dialog box that appears is the GEOPAK Draw Plan & Profile window, as depicted below.

gPlan & Profile Draw ] ] |
Operation
’V Profiles | PROEXISTEO - 50 Scale Existing F'r|
Select Profile
MAINLINE [ WPl Labels From VPl |
Circle I

¥ Huorizortal Axiz Labels

¥ Vertical Axis Labels

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

[ Gradelabels '+ and“ I

[T K walue
[ External Length
[T Station Equation Mo Gaps I

[T WPCAPT Label
[" Stopping Sight Distance

Label Seale [100

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

5’

e /Pl Labels — Labels the station and elevation of the VVPI — typically turned off for plotting of

existing profiles.

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

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

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

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

e  Stopping Sight Distance — Places text for crest vertical curves representing the curves stopping

sight distance as defined by AASHTO.

After selecting a profile to plot, the dialog box below opens. Since a profile does not have XY

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

remain true and the vertical is exaggerated.

The location can be selected by clicking on the DP
button then specifying a location in the file by issuing a
data point in the view. The coordinates can also be
keyed in to the dialog box. A Profile Cell can be
drawn into the file to represent the location of the data
point and associated information. This cell can be used
in any other GEOPAK tool that needs to know the
location of the profile. A PGL Chain must be selected
before drawing the profile cell. This chain will be the
chain that the profile is stationed along.

If a value is specified for the Strip Grade Increment,
elevations will be calculated at the desired interval
along the profile and placed just above the Horizontal
Axis Labels (stations).

Click OK to draw the profile.

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated

4/10/2005 5-8

x

~ MAIMLIME

200+00.00
222+00.00
20227310
2.033.0000
2033.0000
20139891

Beqginning Station
Ending Statian
Beqginning Elexvation
E nding Elewation

b airnim Elesation

kdirirnim Elewation

Herizontal Scale IW
Wertical Scale IW
Beqginning 5tation IW
Ending Station IW
Strip Grade Increment I—

DF Station | 200+00.00R 1
[P Eleration IEI.EIEIEIEIEIEI

DP = | 27202005702
DPY | 3381525113

— Prafile Cell
PGL Chain |M.-’-‘-.INLINE Select |

Draw Cell 4347 |

[k | Cancel |
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Lab Exercise: Existing Ground Profiles

LAB EXERCISE: EXISTING GROUND PROFILES

3

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

Draw Existing Ground Centerline Profile

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated
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1. Open the MicroStation file c:\data\geo\VDOT\geotech\d17682prof.dgn.
The file d17682des.dgn should be attached as a reference.

2. Select the Draw Profile tool (VDOT Geotechnical Tools).

Y¥DOT - Geotechnical Tools

gDraw Profile 1

File Edit Update Options

Job Number: [101 IE |

Chairi: MﬁINLINE

Surfaces] COGO ] Proiectinnl

Label Scale: I 0000000

Mame | Display Settings

| Draw |

(@I

— Details®

-

Yertical Offzet; I 0.0000 =

Prafile Mame: [MAINLINE ~] { elon Zimie

Begin: [Z00+00.00 ﬁl
End: [Z22+00.00 ﬁl

- Display Settings
BE Feature E m Cuztorn Line Shyle
Feature: Wﬁl ’]_ Scale factar: Iw
O ptionz
General [ wPlLabels  FomwPl v |
WFI Circle vI
i [T Grade Labels  “+'and™' vI

3. Set the Job Number to 101
4. Select chain MAINLINE.

5. Click Dialog Profile Cell Control (to the right of Job Number).

£ Diaw Profile

File Edit Update Options

Job Number: |1u1 = E |

Chairi: MﬁINLINE

59
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Lab Exercise: Existing Ground Profiles

5. Set the Active Chain to MAINLINE.

£ Profile Cell Control ) 10 =l
Active Chain: |EEIETNINS Ed

Microstation File Statian Elevation  H.Scale . Scale Gap |

X = G

6. Click Place Profile Cell on the right side of the dialog box.

£ Place Profile Cell B ] [ |
5 i | 200+00.00
Ele n; |1SEIEI.DDDD
Horizontal Scale; I 25.000000
Wertical Scale; I R.000000

No Gap > I
Cell Range

Top Delta 'I | 250.0000
Eiottom Delta vI I 2500000

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

8. Fit the view contents.
9. Close the Profile Cell Control dialog box.

Defining the Surfaces Tab Information

1. Inthe Details group, click Files, then select survey.tin.
This is the TIN File used to cut the profile.
2. Setthe Method to Triangles.

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

Details

TIM File: | survey.tin ﬂ
Method: _Triangles ™

Use By Feature mode in the Display Settings group.

4. Click the Paintbrush and select the item shown below.

Dizplay Settings

By Feature "l L1 m

Feature: [PROEAISTZS [=] &
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Lab Exercise: Existing Ground Profiles

ESelecl Design & Computation Payitem ___
Fil= Edit Settingz Favorites Help

Ell_dl ok | Ciose |

& [ hdatahgeohwdothgeotech'standards GEOPAKNYTOT englizh. ddb =
[ Road Design
[ Alignments
3 Harizantal
[ Vertical
& PROEXIST2G-25 Scale E:-ﬂshng F'n:uhles

= F'FHEIEXISTWEI 100 Scale E:-ﬂshng F'n:uhles I
&y PROPR2SS - 25 Scale Proposed Profiles 5:1
& PROPREN0 - 50 Scale Proposed Profiles 1001
&y PROPRI0020 - 100 Seale Proposed Profiles 20:1

7 Box Culverts

3 Canstruction Limits

3 Cross Section

3 Curbing

3 Drop Inlets

7 End Sections

3 Endwall:

4]

4. Click OK.

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

-0l

File Edit Update Options

Job Number; I 10 I Ej | Label Scale: ID.EIEIEIEIDD

Chairi: MﬁINLINE

Surfaces I COoGO I Proiectinnl

Type | Name Dizplay Settings Diraw
FRO ]
X
Bar
r Details
TIM File: | survey tin gl
Method: Triangles vI
 Display Settings Filter Talerances

By Feature VE m Horizontal: ID.EEIEIEI
Feature: [PROE=ISTSO0 ;lﬂ Yariance: [0.1000

 Station Limits —————— Offzets

™ Begn [200+00.00 2' Harizantal: | 0.0000
™ End [309ace05 |« Vericat [0.0000

Vo [—
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Lab Exercise: Existing Ground Profiles

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

i

File Edit Update Options

Job Murmnber: I'ID'I vi g ﬁl Label Scale: ID.DDDDDD
Chair: |Mﬁ3«INLINE vl

Surfaces I CoGOo I F'roiectinnl

Type | Name Dizplay Settings Diraw
]
X
Bar
r Details
TIM File: | survey tin gl
Method: Triangles vI
 Display Settings Filter Talerances

By Feature VE m Horizontal: ID.EEIEIEI
Feature: [PROE=ISTSO0 ;lﬂ Yariance: [0.1000

r Station Lirnits Offzets

™ Begn [200+00.00 Harizantal: | 0.0000
| | End: I3?’DES+BB.DE Yertical ID.DDDD

I voi

Store Profile = x
fill =]
Prcfi ; | mlground Select |

¥ Stare Profile in GPK,
[ ~Create Input File

[ perator Code I
File I ame: I Files |

7| Ereate 300 Frofile Sting

Apply |

2. Fill out the dialog box as shown above and click Apply.

Close the Store Profile dialog box.
4. Click Remove Surface.

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

Surfaces I COGO I

Type MName Dizplay Settings Ciraw
PROE 50 |
bad
A=
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Lab Exercise: Existing Ground Profiles

Review Profiles in COGO

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

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

2 eeoic e

@]

Frafile
tAaMLIME

MLGROUMD

Select the profile ‘MLGROUND?’ and press Print.

Review the profile information in the COGO output display window.

Close the Coordinate Geometry dialog box (use X in upper right corner of the dialog box).
When prompted to save the COGO session select NO.

Drawing & Labeling the Existing Centerline Profile

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

1. Click the COGO tab and set the Label Scale to 50 in the upper right hand corner.
2. Select Profile Name MLGROUND from the drop down list in the Details area.
Details™

Frofile Mame: [MLGROUND =]

Wertical Offzet; | 0.0000

Under Display Settings, set the option to By Feature.

4. Select the feature shown below.

Dizplay Settings

By Feature "l L1 m

Feature: [PROEAISTZS [=] &
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Lab Exercise: Existing Ground Profiles

ESEIect Design & Computation Payite i o ] |

File Edit Settings Faworites Help

¢4id ok | Clse |

&3 [C:hdatahgeoiwdothgeotech' standardsh\GEOPAKNYDOTenglish. ddb =
[ Road Design
= Alignments
23 Harizantal
= Vertical
ﬁ PROEXIST25 - 25 Scale Existing Profiles

gy FROEXIST100 - 100 Scale Existing Profiles
ﬁ PROPRZ25E - 25 Scale Propozed Profiles 5:1
& PROPRS01D - 50 Scale Propased Profiles 1001
& PROPR10020 - 100 Scale Proposed Profiles 201
23 Bow Cubverts
23 Construction Limits
3 Cross Section
23 Curbing
23 Drop Inlets =l

5. Click OK.

6. Click General in the Options area and set the Strip Grade Increment to 50.

This will label the elevations every 50’ along the bottom of the profile area.

Options
General Strip Grade |ncrement: IED.DDDD

¥ Horizontal &z Labels

v Vertical Awis Labels

™ Station Equation

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 Profiles dialog box.
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Existing Ground Cross
Sections

INTRODUCTION

Objectives To generate existing ground cross sections based on a horizontal alignment and the
surface model beneath the alignment, and to review the sections utilizing the Cross
Section Navigator tool.

Tools

E = B

YDOT - Geotechnical Tools x|

+?T5§
e —| =

Menu Bar Application GEOPAK Road > Cross Sections > Draw Pattern by Station Range

GEOPAK Road > Cross Sections > Ground Cross Sections from DTM
GEOPAK Road > Cross Sections > Navigator

The prerequisites to generate existing cross-sections utilizing digital terrain modeling are:

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

Tools ¥DOT - Geotechnical Tools =]
+7E a +TE b, E.
e Al @2

Menu Bar Application GEOPAK Road > Cross Sections > Draw Patterns By Station Range

-

3

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.
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Pattern Lines

5’

From the Project Manager you will select Draw Pattern, and create or select an existing run. When
completed, the following Draw Pattern Lines dialog box appears.

i
dob: [107 Q]  Chain [MAINLNE =] B Fiotile [F52E00 <

Beginning Ending
Left Dffzet(+): | Left Offset(+]: |

Station: [200+00.00 ﬂl Statior: [ 37095+55.05 ﬁl
Right Offzet]+]: I Right Offzet{+): I

Increment "l |1DD.DD [T Skewdngle [0.00
Level Symbology: | Draw Pattem 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:

Increment — starts at the beginning station, and draws a pattern line at the given increment.
Even — draws pattern lines at stations divisible by the given value.
Once — draws a pattern line at a given station.

Critical Points Horizontal — draws a pattern line at each of the critical point (i.e. POT, PC, PT,
etc.) within a chain.

Critical Points Vertical — Draws a pattern line at each VPC and VPT in addition to the sag and
crest station of vertical curves based on the profile defined in the dialog box.

Superelevation Transitions - The current design file is scanned for Superelevation shapes created
with the specified chain. A pattern line is drawn at the beginning and end of each Superelevation
shape, ignoring the beginning and ending station fields in the dialog box. Note the Superelevation
shapes cannot be in a reference file.

The pattern lines are drawn into the current MicroStation design file. The user can use the
MicroStation Place Smartline or Place Line command to draw additional pattern lines at any user
defined location. In addition, MicroStation commands can be utilized to modify pattern lines drawn
via the dialog box to lengthen, shorten, delete, copy, move, etc.

Note This should be completed before the existing ground cross sections are generated.
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Generating Cross Sections

GENERATING CROSS SECTIONS

Tools

YDOT - Geotechnical Tools x|

L AAe

+?T5§
e —| =

Menu Bar Application

GEOPAK Road > Cross Sections > Draw Cross Sections from Surfaces

5’

Once the pattern lines have been drawn, the cross sections can be generated. Note the Job Number
must be defined in order to populate the Chain list. Once the Chain is defined, the dialog box unghosts

as depicted below.

i1
File Edit Update Cptions
Job Muraber: [101 =]  Chaire [MAINLINE =] Diraw |
[ DF Origin
=5 Cells ] Surfaces]
~ Pattern
By DG File Vl
Design File: | d17682des.dan gl
Levels: |Level 1 EI (| EI

ll_ Colors: | EI [T Line [ Line Sking
T Stles | EI
[ wreights: I EI

tatch Reszet |

Display

- Scale

10.00000
10.00000

Harizantal:

Wertical:

Spacing
Horizontal: | 1000.000
Wertical | 500.0000

Mumber of %5 by Column; |2D

The rest of the dialog box consists of a menu bar with three listings:

File Standard file utilities to load, or save settings, plus a dialog box exit option.

Edit Options to Cut, Copy and Paste rows in the surfaces list box. Also, save
and restore settings in the RSC file or clear list of all surfaces.

Update Options: User-defined options on how the software handles the redrawing of cross

sections.

Delete Existing Elements and
Redraw

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

Delete Non-modified Elements
and Redraw

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

Draw on Top of Existing

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 the Draw button is clicked.

4/10/2005
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Generating Cross Sections

Delete Existing Elements and Redraw
Delete Mon-Modified Elerments and Redraw

Draw an Top af Exisking

|7 Query

Two tabs on the dialog box 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 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.

On the Surfaces tab, the (Filter Tolerances group box has two fields: Horizontal and Variance. Both
Horizontal and Variance filter tolerances are considered together for each pair of cross section
segments. The middle point is deleted if both segment lengths are less than the Horizontal filter
tolerance while the projected distance between the mid-point and the chord between the two end points
is less than the Variance tolerance.

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
’ 4/10/2005 6-4



Cross Section Navigator

CROSS SECTION NAVIGATOR

Tools YDOT - Geotechnical Tools %]
a 75 f E,
a 5 A il
Menu Bar Application GEOPAK Road > Cross Sections > Navigator

The Cross Section Navigator tool is used to view and traverse between cross sections. It can also be
used to draw cross section information.

When the Navigator is invoked, the following dialog box appears.

GEOPAFK Crozz Section Havigator - MAINLIME - Scale TH: 1 ¥

200+00.00 [-] J le 4 |H| Plbbl 'ﬁ‘wl*ﬂ'ﬂl |'1‘Y"r'| J J

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.

Iil The Open View Control Dialog Box enables the user to open several windows to view

different portions of the cross section at the same time. The user can view the whole cross
section in view 1, the left side in view 2, and the right side in view 3, etc.

Cross section elements can be added or modified using MicroStation tools or GEOPAK cross section
drawing tools, as detailed in the table below.

DP Offset Elevation Data points at a given offset/elevation, or find the offset/elevation of the cursor

0 location.

— Z5 DP Difset Elevation - MAINLINE [ x]

Cursor ——————
Elevation II nnn Elevation 0,000
Oiffzet | 0.000 | | Offset  0.000

DP Delta Distance Draws a line at a given horizontal distance and slope.

Slope

£ DP Delta Distance Slope - MAINLINE
(=
iy Delta Horizontal Distance I.I.I_II_II_I
Slope [rur:rize I 1.000 I 1.000

XS Active Angle Tool Sets the active angle to the given value. If a MicroStation tool is used with the

- active angle option, this value is used.
£ %5 Active Angle Tool - MAINLINE [x]
Tope:_Slope furcise)  v| [T000 | : 1000 | Setss |
Draw XS Line Draws a cross section line. The length and/or slope can be specified.
Hp
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Summary - Basic Steps to Creating Existing Ground Cross Sections from a DTM

[ Delta Distance; | 0.000

I Slope jrurise] | [1.000 |- [7.000

SUMMARY - BASIC STEPS TO CREATING EXISTING GROUND CROSS SECTIONS FROM A DTM
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.

o r 0w DD PRE

Review and modify (if necessary).

LAB EXERCISE: EXISTING GROUND CROSS SECTIONS
Draw Patterns

The first step is drawing MicroStation lines or line strings to define the location of the existing ground
cross sections.

1. Open the MicroStation file ¢:\data\geo\VDOT\geotech\d17682work.dgn.
2. Select Project Manager from the (VDOT Geotechnical Tools).

¥DOT - Geotechnical
@l +75
it I]]]ﬁ +|I|:u§"l'"

3. Select the project 17682 from the list and select OK.

x

Projects  Directore Admin

c:hdatalgentwdothgeatech’
Filter: |".pri Tupe  Project I
Prajects: Directaries:
(-]
[projdbs]
[zawe]
[standards]
(-]
[-d-]

Job Wumber: 1101

Description:
GEDFAK. Road 1 Courze Project

ok Cancel |

4. Select the user VDOT form the list and select OK.
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Lab Exercise: Existing Ground Cross Sections

Project Users: 17682.prj

Userz
Project Uzers: T -
VDOT] ser Info
Full Mame:
Wirginia DOT
OF Code:
WD
Dezcription:

0K | LCancel |

5. By clicking on the Bentley “B” in the upper left of the dialog, select the option from the
pulldown for SINK.

£ Project: 17682.prj X|
& Restore
Mave

T

¥ Close Alt+F4

WEY

6. Select the Draw Pattern tool (VDOT Geotechnical Tools).

Y¥DOT - Geotechnical Tools

7. Create a new RUN as shown below

| Bun
LY Time
Copy... b 11/06/2002 10:35:02
Modif 11/06/2002 10:28:38
A 02418/2005 14:05:05
Delete
Hun Name:; [ g=otech
Description
Patternz for Mainline Description
Cancel | OF. I Cancel
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Lab Exercise:

Existing Ground Cross Sections

4/10/2005
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8. Populate the following dialog box as depicted below.

EDraw Pattern Lines

N [ 3
Job: |1D1 gl Chair: |MAINLINE 'I,&] Erafile: |Mﬁ3«INLINE vl
Begitning Ending

Left Offzet]+]: |2DD
Station: [ 2000000 ﬂl
Right Offzet[+): I 200

Left Offzet]+]: IEDD
Station: [204+25.00 ﬁl
Right Offzet(+]: I 200

Increment

~| [z5.00 [ Skewangle [0.00
Level Symbology: _ Draw Pattern Lines |
Symbology
Level [Level 50 =l
Colar: I. ] VI
Cancel |
9. Click Draw Pattern Lines.
This initiates the plotting of the patterns into the design file.
10. Change the station range and color as depicted below.
el x]
Jab: [107 g| Chair: [MAINLINE 'I,Er] Prafile: [MANLHE =
Beginning Ending

Left Offzet(+]: |2|:I|:I
Station: I2EI4+5EI.DD
Right Offzet[+]: |2DD

Left Offzet(+]: |2DD
Station; |22D+DD.EIEI ﬂl
Right Offzet[+]: IEDD

~| [z5.00

Increment

[T Skewdngle [0.00
Level Symbology: | | Draw PatteinLines |
Symbaology
Level: |Level 50 =]

Style: | ] 3
Weight: | ] =l
Carc |

11. Click Draw Pattern Lines.

This initiates the plotting of the additional patterns into the design file.

In order to place additional pattern lines at particular stations and skew angles, we can

adjust the dialog settings once more.
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Lab Exercise: Existing Ground Cross Sections

3

12. Make the changes shown below and click Draw Pattern Lines.

Sk
Job: [T01 Q|  Chain: [MAINCNE =] | Foofie [FEIONE =]

Begitning

Left Offzet]+]: I 200

Station: [ 205+00.00 ﬂl

Right Offset(+]: | 200

Ending

[Left [ffzet+]: IEDD
Statiom [22000/00 ﬁl
Eright Offzet(+]: I 200

Once ~| [Z5m I Skewéngle [000
Lewvel Symbolagy: = | Diraws Pattern Lines |
Symbology
Level |Level 50 =l
Style: | 0 =l
Wweight: | 2 I
ak I Cahicel |

13. Review the pattern lines.

14. Exit the Draw Pattern dialog box and Save Settings.

Generate Existing Ground Cross Sections

1. Open the MicroStation file c:\data\geo\vdot\geotech\geo _d17682xsmainline.dgn.

2. Select Project Manager from the (VDOT Geotechnical Tools).

¥DOT - Geotechnical Tools

. ol ==

3. Select the project 17682 from the list and select OK.

gPrniect Manager

Projects  Directore Admin

c:hdatalgentwdothgeatech’

Filter: [ .

Prajects:

Tupe  Project I

Diirectories:

Job Number;

Description:

101

GEDFAK. Road 1 Courze Project

Cancel |

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated
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Lab Exercise: Existing Ground Cross Sections

4. Select the user VDOT form the list and select OK.

Project Users: 17682.prj

Uzers
Froject Users: U Inf
VDOT] serine
Full M ame:
Wirginia DOT
OF Code;
WD
Drescription:

OF. LCancel |

5. By clicking on the Bentley “B” in the upper left of the dialog, select the option from the

pulldown for SINK.

£ Project: 17682.prj
= Restore
Move

T

X Close Alt+F4

X]

EY

6. Select the Existing Ground Cross Sections tool (VDOT Geotechnical Tools).

¥DOT - Geotechnical Tools

Create a new RUN as shown below

| Bun
o Time
Copy... ¥ 01/04,/2003 13 46:04
Modify... 11/06/2002 10:27:55
Delete
Run Name: | [ gectech
Degcription -
Existing Ground Xzections for Chain MAIMLINE Dieseription

3

Ok, I Cancel Ok

Cancel |

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated
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Lab Exercise: Existing Ground Cross Sections

7. Populate the dialog boxes as shown beow.

Note The Display Settings for the existing ground line are set to level 1, color 1, weight 5, style 2.
ol x] =0l
File Edit Update Options File Edit Update Options
Job Number: 101 =] Chain: [MAINLINE =] Draw | Job Number: [101 =] Chairc [MAINLINE =] Draw |
[ DF Origin " DF Origin

#5 Cells I Surfacesl

~ Pattem

By DGH File 'I

Deszign File: | d17EE2wark. dagn
¥ Levels: [Level 50

Ql
=]

gl

v Colors: IW—EI IV Line I Line Sting
IV Swles [0 EI | """ faich | Reset |
¥ wieights: |2—EI Display

~ Scale Spacing

Horizontal: I1EIDD.EIEIEI
WVertical: IEDD.EIEIEIEI
MHumber of %S5 by Colurn: |2D

Horizontal: I 1.000000
Yertical: I 1.000000

5 Cells I Surfaces I

Dizplay Settings fethod

Lw: Lewel 1, Coc 1, Les.. 4 3

Triangles

X|Q|or

~ Details

TIM File: | survey tin

Methad:  Triangles ™ I

~ Digplay Settings

By Lewel Spmbology v| _
Feature: [« Wo Entries » ;[ﬁl

Y
Tupe:  Line d I

Filker Tolerances

Horizontal: I 0.3000
Wariance: I 01000

P v I

r Text Settings
¥ Elevation

8. Click Draw to initiate the routine.

5. Exit the dialog box and Save Settings.

Review Cross Sections

YDOT - Geotechnical Tools

PEAL

+?T5§
e —| =1="

1. Select the Cross Section Navigator tool (VDOT Geotechnical Tools).

Cross Section Mavigator - MAINLINE - Scale 1 H: 1 ¥

A00+00.00

=1 = 44| < || b [P

2. Browse and check your existing cross sections.

3. Exit the XS Navigator dialog box when done.

4/10/2005
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| GeoTechnical Tools

INTRODUCTION

Objectives Learn how to Process GeoTechnical Data

Tool ¥DOT - Geotechnical Tools x|

At

Menu Bar Application GEOPAK Road > Utilities > GeoTechnical

GEOPAK GeoTechnical toolset supports a wide variety of tools for the input, storage, review and
editing of soils boring data. Subsurface TINs of the various materials can be created, for subsequent
drawing onto cross sections or profiles. The actual borings may be drawn in plan view, placed on
cross sections, profiles or drawn into 3D as soils columns

The GeoTechnical application is accessed from the VDOT Geotechnical Tools tool bar.

YDOT - Geotechnical Tools X

SAleltEr

ACCESSING PREFERENCES

Clicking GEOPAK Road > Utilities > GeoTechnical _|=] x|

invokes the Borehole Navigator tool shown to the right. _
| Filz | Select  Tools

The Preferences are accessed from the File pulldown in

the upper left portion of the dialog. ble...

open...
Save | : |

Save Bs...

e /3 | Offset /)

Imnpark 4
Export k

Preferences

Project Files

Exit Type:

Descriptior: |
Wiater Table Elewvation 24 Hr: ﬂ

The GeoTechnical Preferences control the graphic display of the borehole data in plan, 3D, cross
section, and profile views. The settings may be saved (*.gtp) to serve as a standard setup for
subsequent projects.

-
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Accessing Preferences

In larger organizations, the GeoTechnical Preference file may be set up and administered by a single
person or group of people such as a CAD support group in the same manner as the existing Design &
Computation Manager databases.

As each option is selected, the right side of the GeoTechnical Preferences dialog changes to reflect the

selection.
g[vdntgentech.gtp] GeoTechnical Preferences = Profile = L _|EI|5|
File
¥ Place Column Labels .
Hariz Wert
Descriptions | Label Component Offset Dffset
Plc?nu;s : W Borehole Mame: [0.000  [1.000 symbology: R
ell/Symbol
Latel [ Description: |D.DDU |D.DDD TH/T'f Fized »
F'EDF:'E I~ Chair: TN [
olumn
Column Lahel W Station: [0.000 [7.000
Mictd Bl M Offset 0000 [13000
b aterial Label —
0 Hr'water Elew. ¥ Elesvation; ID.EIEIU IED.DDD
24 Hr W ater Elev.
Refuzal
SPT Label
Cross Section |
ak. | Cancell

=101
File:
 Borehale Types
Plan DEFALLT a
Cell/Symbol Hallows Stem Auger A wireling Core —I
Label Hollovs Stem duger / A Core
Profile Salid Flight Auger EI
Colurnn
Borehole Type: | DEFALULT
Columm Label SR |
M aterial Pattern ~ Material Mames
Material Label — | |Mame Calar -
O Hrwiater Eley.
24 Hrwhater Elev. AHD 0 EI
Refuzal 4SP 1
SPT Label ERC 2 =
Cross Section LI _I EI
Material Mame: | DEFAULT
OF. | Cancel | [~ Material Number: I 0 ¥ baterial Color: ID_ _I

Two group boxes are supported within the Descriptions option: Borehole Types and Material Names.
GEOPAK supports an unlimited number of Borehole Types. When the fifth entry is added, scroll bars
are automatically displayed for ease of viewing. Three action buttons are supported, as detailed in the

table below.
Add Populate the edit field at the bottom of the group box, then click Add.
Modify Highlight the line to be modified and GEOPAK populates the edit field.
Change the edit field, then click Modify.
Delete Highlight the line, then click Delete. An Alert message prompts the user for

deletion. Clicking OK deletes the Borehole Type, clicking Cancel closes the
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Accessing Preferences

5’

Alert message, but does not delete the type.

GEOPAK supports an unlimited number of Material Names / Numbers. When the fifth entry is added,
scroll bars are automatically displayed for ease of viewing. To utilize a Material Number, activate the
toggle to the left of Material Number. An optional Material Color can be utilized by activating the
toggle to the left of Material Color and then selecting the desired color. The color is displayed in the
list box. If the Material Color is not activated when a Material is added, N/A is displayed in the list
box. The color is utilized when drawing the soil strata when visualized as a column in 3D and when
the fill option (rather than material pattern) is utilized when drawing boreholes on cross sections and
profiles.

The Borehole Types stored within the Descriptions Preferences are reflected throughout the
GeoTechnical tools and can only be added within the Description Preferences. In the graphic below,
four Borehole Types are stored:

e DEFAULT

e Hollow Stem Auger / Wireline Core
e Solid Flight Auger

e Hollow Stem Auger / AW Core

_{of i
~ Borehole Tepes
1EFALLT
j|
Cell/Symbol Hallows Stem Auger A wireling Core —I
Label Hollows Stem Auger A & Core
Prafile Solid Flight Auger EI
Calumn
Borehole Type: | DEFALULT
Column Label G b |
M aterial Pattern ~ Material Mames
I aterial Label —
O HrwWater Elev.
24 Hr'wlater Eley.
Fefuzal
SPT Label
Cross Section LI
Material Marme: | DEFAULT
0K | LCancel | I™ Material Number: [T W Materal Cale: [0 |

Selecting the Add Borehole tool, from the Borehole Navigator will display the Types as they are stored
in the preferences. These are accessed by selecting the pull down next to the Type field. The
DEFAULT type is where boreholes that do not have a matching “type” are plotted to. There should be
a Borehole Type in the preferences for every borehole type you may encounter. If not, they will be
plotted with “default” symbology.
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Plan Preferences

£ Add Borehole o ] |

Borehale:
Description;  [K=FauINy

¥ Chair: Hallaw Stem Auger / AW (L
Haollow Stern Auger / WwWirel —I

r Solid Flight uger
Locate 4 3

Station /=
Offzet /% | 0.0000

Uzer Supplied Elevation ¥ | I

— water Elevation

Depth OF Cover vI
" 00 Hr'wWater Elev.: W
™ O HrwaterElev. Date: [
[T 24 Hrw/ater Elsy.: [oomoo
[ 24 Hr\Water Elev. Date: I—

— Refuzal Elevation
Depth OF Cover vI
™ Refusal Elevatior: [00000

bd aterial Informationl SPT Data |

DP

ak. | Cahicel |

There are three3 basic sections within the preferences other than Descriptions. These are Plan, Profile,
and Cross Sections. The preferences for each of these provide a means by which every aspect of the
material plotting can be controlled and set to the desired symbology.

PLAN PREFERENCES

The Plan options define the placement of borings onto plan view drawings. When the Plan option is
selected, the dialog dynamically changes to reflect the selection, as depicted below.

g[vdutgeutech.gtp] GeoTechnical Preferences = Plan 101 =l
File

— Plan Placement Dptions
Descriptions

_ ¥ Ciraw Borehole in Plan View
Cell/Symbal
Label

Frafile
Colurnn
Column Label
b aterial Pattern
I aterial Label —
O Hrwiater Eley.
24 Hr'water Eley.
Refuzal
SPT Label

Cross Section LI

Ok | Cancel |

Only one option is supported on the Plan dialog, Draw Borehole in Plan View. When activated, all
plan related options in the list box are unghosted, so the user can set up all preferences required to
draw soils borings in the plan view. When not active, borings cannot be drawn in plan view.
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Profile Preferences

In order to select the Cell / Symbol option, the Draw Borehole in Plan View toggle in the Plan option
must be activated. When selected, the dialog depicted below opens. This dialog reflects the Symbol
option for drawing.

g[vdntgentech.gtp] GeoTechnical Preferences = Plan = Cell = |EI|5|
File
IV Draw Plan Cell/Symbal - Draw 8z Cel vI
Dezcriptions 2| |Borehole Type Cell Scale |
Plar DEFALULT AUGER 10000 g
Hallow Stem Auger / Wireline Core BH 1.0000
Hallow Stem Auger / &' Core EH 1.0000 i
Solid Flight Auger EH 1.0000 KI
Colurnn Label
t4 aterial Pattem — Borehole Feature
W aterial Label = | Borehole Type: IHD”DW Stem Auger / Wireline Core =]
O Hrwater Elew.
24 Hr W ater Elev. Cell Librany: | GeoPakglNT .cel 3'
Refuzal
: Select...
SPT Label Cel: [EH Select.|
Cross Section | Scals: [1.0000
ak. | Cancel | aiEneay =

In order to select the Label option, the Draw Borehole in Plan View toggle in the Plan option must be
activated. When selected, the dialog depicted below opens.

g[vdntgentech.gtp] GeoTechnical Preferences = Plan = el 3 |D|ﬂ
File:
¥ Place Plan Labels Horiz Yert
Label Component Offset Offset
glescnphons 2! W Borshole Mame: [ 5.000 0.000 Symbology:
an
Cell/Spmbol [ Description: ID.DDD IEI.EIEIEI TH/T' Fized vI
[ Chain: [oooo [moon
Column [ Station: I (.00 I (1000
Colurnn Label )
Wiatoria] Patari [ Offset: [omon - [ooo
Material Label — [ Elevation: |EI.DDD o0
O Hrwiater Eley. Delirmiter
éﬂies;:raterElev. ¥ Place Delimiter
SPT Label Symbology: — Label Spacing Offset: [2.000
Cross Section = Component:  Borehale Mamne "I Borehole Spacing Offset: [5.000
Ok | Cancel |

In order to place labels and unghost the dialog, the Place Plan Labels toggle in the upper left corner
must be activated. The dialog is divided into two sections: label parameters and the Delimiter group
box. Six Components can be labeled for each boring. To place a label, activate the toggle to the left of
the Component. In the sample above, three Components will be labeled: Borehole Name, Station, and
Offset. When all offsets are set to zero, the Borehole Label Origin is located at the origin of the
borehole cell or symbol.

PROFILE PREFERENCES

The Profiles options define the placement of borings onto profile drawings. When the Profiles option
is selected, the dialog dynamically changes to reflect the selection.
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Summary: Steps to Define a Borehole Label in Profile View

g[vdutgeutech.gtp] GeoTechnical Preferences = Profile 101 =l
File

— Profile Placement Options
Descriptions

Flan 7| W Draw Barehole in Prafile iew
Cell/Symbal
Label
Profile
Colurnn
Column Label
b aterial Pattern
I aterial Label —
O Hrwiater Eley.
24 Hr'water Eley.
Refuzal
SPT Label
Cross Section LI

When the Column Label option is selected, the dialog dynamically changes to reflect the selection, as
depicted below.

g[vdutgeutech.gtp] GeoTechnical Preferences = Profile - 101 =l
File
™ Place Column Labels :
Huoriz Wert
Descriptions ~| Label Component Offzet Offzet
Flan ¥ Borehole Mame: ID.DDD |1.DDD Symbology:
Cell/Symbal
Label [ Description: ID.DDD IEI.EIEIEI TH/TW Fized ™
Plf:ﬂfi'e I™ Chain oo | [oo0n
olumn
Tl ¥ Station; [oooo [7.000
Hatons Fetiem M Ofset 0000 | [13.000
I aterial Label —
0 Hr'w ater Elev. ¥ Elevation: ID.DDD IEU.DDD
24 Hr'water Eley.
Refuzal
SPT Label
Cross Section LI
Ok | Cancel |

Six Components can be labeled for each boring. To place a label, activate the toggle to the left of the
Component. In the dialog above, four Components will be labeled: Borehole Name, Station, Offset,
and Elevation.

SUMMARY: STEPS TO DEFINE A BOREHOLE LABEL IN PROFILE VIEW

1. Activate the toggle of the desired Component to label about the borehole column in profile
view.

2. Define the horizontal and vertical offsets.

Define the label symbology which controls the text level, color, weight, size, justification and font for
all active components. The label is drawn as a graphic group for ease in manipulation in the plan view
file.
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Summary: Steps to Define a Borehole Label in Profile View

The individual material types may be represented with pattern cells when the columns are drawn into
profile view. In order to draw the patterns, the Place Material Patterns toggle in the upper left corner
must be active.

When the Material Pattern option is selected, the dialog dynamically changes to reflect the selection, as
depicted below.

=101 %]

g[vdutgeutech.gtp] GeoTechnical Preferences = Profile |

File
[¥ Flace Material Pattems

Dezcriptions (. b aterial Fattern Dizplay Pattern Cell Scale ﬂ
Plan DEFAULT Cell 1.000C El
Cell/Symbol AMD Cell AMD 1.000C
Label 45P Color  ASP 1,000
Profile RC 1.000( ﬁl
Column BST Cel  BST 1.000C +|
Column Label
 aterial Pattern r Material Pattem
Material Label T |Mame/Mumber: [ERC =l
O HrwWater Elev.
24 Hr'whater Eley. Dizplay Mode:  Cell vI
EszuSijel Cell Library: [GeoPakglNT cel =y

Pattern Cell: IBHC SE|ECL..|
Seale; | 1.0000

=

Cancel |

Cross Section

ok |

When using the cell option, manually enter the desired Cell Library or select via the File button.

If the library is stored on a central server and mounted by the users with various drive
designations, do not include the path and drive. Simply include the cell library within the
users' MS_CELLLIST.

Note

Select the desired cell by clicking Select and highlighting the cell. The cell is displayed in the box to
the right. If the cell is manually entered and cannot be found in the cell library, a message is displayed
in the cell display box indicating the cell is not found. Include the Scale used at creation, as the scale
of the profile is utilized for plotting scale at time of drawing. The element symbology at time of cell
creation is utilized.

Selection of the cell library should automatically attach this cell library to the active design file so that
the Pattern Cells may be displayed in the preview box when selected from the cell library or the List
Box.

The Cell Library field supports the MicroStation Cell Configuration Variable whereby the user could
express the cell Library List such as:

MS_CELLLIST = $c:\geotechnical\test.cel
MS_CELLLIST > $c:\geotechnical\spec.cel

The Material Label parameters define the material label location and the symbology of the label.
When the Material Label option is selected, the dialog dynamically changes to reflect the selection, as
depicted below.
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Summary: Steps to Define a Borehole Label in Profile View:

g[vdutgeutech.gtp] GeoTechnical Preferences = Profile 101 =l
File
¥ Place Material Labels Hariz Wert Label Direction
== Label Component  QOffset  Offset  of Column
glesc”P“D”S 2 W Mame/Mumber:[10.000 [0.:000  Right ¥ | Symbology:
an
Cell/Symbel I Descripon:  [T0000 [F0000 Lett | TH/TWw Fived |
Label W Elevation:  [0.000 [0.000  Right ]
Frofile o :
Sl ¥ REC z: |D.DDD |D.DDD Right "l
Column Label ¥ RaD % [oood — [oood Right 'l
aera atern Congtruct Label de Test Sting Vl
b aterial Label
Drate Elev. Campanent Delimiter: _/ vI
Delimiter
24 Hrwfater Elew. -
Refusal ¥ Place Delirmiter
SPT Label Symbology: = Label Spacing Offzet: IE.DDD
Crozs Section LI Comporent:  Elewvation vI b aterial Spacing Offset: I'I.DDD
oK | I:ancell Delimiter Constraint: _Always Construct |

In order to place material labels, the Place Material Labels toggle in the upper left corner must be
active. The dialog is divided into two sections: label parameters and the Delimiter group box. Five
Components can be labeled for each material. To place a label, activate the toggle to the left of the
Component.

SUMMARY: STEPS TO DEFINE A BOREHOLE LABEL IN PROFILE VIEW:

1. Activate the toggle of the desired Component to label about the borehole column in Profile
view.

2. Define the Horizontal and Vertical Offsets and Direction to left or right of the column.
Define the Construct Label As: option.

4. Define the Label Symbology controls the text level, color, weight, size, justification, and font
for all active components. The label is drawn as a graphic group for ease in manipulation in
the profile design file.

The 0 Hr. / 24 Hr. Water Elevation Label includes text for the Water Elevation and/or a cell or symbol
representation. When the O Hr. Water Elev. option is selected, the dialog dynamically changes to
reflect the selection, as depicted below.

g[vdntgentech.gtp] GeoTechnical Preferences = Profile - = |EI|5|
File:
¥ Place 0 Hrwater Eley.  Drawds  Cel "I [LabelMirectian | Left abEalimt vI
r— =1 - Cell
escrphions 1
Plan ¥ Place Cel
Eegf?vmbol Cell Library: [GeaPakglNT cel Q
abe
Profile Cell: [GwE Select..|
Ez:ﬂm: - Scale: [1.0000 Huriz Offet; [5.000
Material Pattemn Symbology: | E— Wert Offset: | 0.000
b aterial Label ——
! ~ Water Elewation Label
;4 er \“Tater Ele. ™ Place ‘water Elevation [ Place D ates Measured
Eruza
SPT Label Symbolagy: Symbology
Crozs Section ;l TH/ T Fired vI TH T Eived "I
oK | Cancel | H' Dffzet: |D.DDD W Dffset: | D000 H Dffset: |D.DDD W [Mffzet: | 0000
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Cross Section Preferences

Refusal includes text for the Refusal and/or a cell or symbol representation. When the Refusal option
is selected, the dialog dynamically changes to reflect the selection, as depicted below.

g[vdutgeutech.gtp] GeoTechnical Preferences = Profile = R 101 =l
File
™ Place Refusal Draw Az Symbol vI Label Direction:  Left of Column vI
Descriptions | [kl
Flan ¥ Place Symbol
Cell/S yrbol Character: |F|
Label
Frofile Sumbologyw: Hariz Offset: ID.DDD
Column TH/TW Fived | Vert Offset: [0.000
Colurn Label H SR
b aterial Pattern
I aterial Label —
0 Hr'wiater Elew. — Refuzal Label
24 Hr ' ater Eley.

SPT Label
Cross Section

=

Ok | Cancel |

¥ Place Refusal Label
Symbology:

TH/TW Fived ¥ I

Hariz Offzet: | 15.000

Yert Offget: I 0.000

The SPT Count Label includes text and delimiter options. When the STP Label option is selected, the
dialog dynamically changes to reflect the selection, as depicted below.

g[vdutgeutech.gtp] GeoTechnical Preferences = Profile = Si

File

=101 %]

¥ Place SPT Count Label

Descriptions =
Flan
Cell/Symbal
Label
Frafile
Calumn
Column Label
b aterial Pattern
I aterial Label
O HrwWater Elev.
24 Hr'wlater Eley.
Fefuzal
SPT Label
Cross Section

=

ak | Cancel |

r SPT Count Label

Label Direction:  Left of Column "I

Symbology: m

TH/T' Fixed "l
Count Format: _ Individual Count "I
Character Delimiter: | Olther vI I_

Haoriz Offzet:
Wt Offzet:

15.000
0.000

Delimiter Option: _Line Only vI

- Delimiter
¥ Place Delirmiter
Spmbalogy: = Label Spacing Offzet: |2.DDD

Column Spacing Offzet; I 1.000

CROSS SECTION PREFERENCES

The Cross Section options define the placement of borings onto cross section drawings. When the
Cross Section option is selected, the dialog dynamically changes to reflect the selection, as depicted

below.

4/10/2005
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Cross Section Preferences

g[vdutgeutech.gtp] GeoTechnical Preferences = XS 101 =l
File

— Crozz Section Placement Options
Descriptions

Flan T | W Draw Barehole in Cross Section View
Cell/Symbal
Label

Frafile
Colurnn
Column Label
b aterial Pattern
I aterial Label —
O Hrwiater Eley.
24 Hr'water Eley.
Refuzal

Only one option is supported on the Cross Section dialog, Draw Borehole in Cross Section View.
When activated, all cross section related options in the list box are unghosted, so the user can set up all
preferences required to draw soils borings in the cross section view. When not active, borings cannot
be drawn in cross section view.

The Cross Section preferences are identical to the Profile preferences because the bore hole
information to be displayed is identical.
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Lab Exercise: GeoTechnical Tools

LAB EXERCISE: GEOTECHNICAL TOOLS

Reviewing the GeoTechnical Preferences

1. Open the MicroStation file c:\data\geo\VDOT\geotech\d17682work.dgn.
2. Select the GeoTechnical tool (VDOT Geotechnical Tools).

YDOT - Geotechnical Tools
iy s

R=E

Fil=  Seleck  Tools

r Borehole Information

Barehole | Station /3% | Otsets¥]
Chair: Type:
Elewation:
Descriptior: |
"Water Table Elevation 24 Hr: ﬂ

3. Select File > Preferences from the Borehole Navigator.

g[vdntgentech.gtp] GeoTechnical Preferences == Descriptions = |EI|5|
File
- ~ Borehole Types
Plan JEFALLT il
Cell/Symbal Hollow Stem Auger / Wireline Core —I
Label Hallow Stem Auger / &' Core
Profile Solid Flight Auger EI
Calurnn :
il Borehole Type: | DEFALLT
t4 aterial Pattem r b aterial Wames
td aterial Label — Mame Colar -
0 Hr'water Elew. DEFALLT 0
24 Hr'wiater Elew. AND 0 EI
Fiefuzal A5P 1
SPT Label BRLC 2 ;I EI
Cross Section |
Material Marne: | DEFAULT
QK. | Cancel | ™ Material Mumber: [T M Material Color: [0 _I

4. On the preference dialog, select File > Open and set the preference file to
C:\data\geo\vdot\geotech\standards\geopak\vdotgeotech.gtp.

5. Review each preference settings for Plan, Profile and Cross Sections.

Close the Preferences dialog box.
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Lab Exercise: GeoTechnical Tools

5’

Accessing the GeoTechnical Database

The MicroSoft Access Database (MDB) contains all of the soil boring information for a given project.
This file is created with a conversion program that converts from the gINT software into the database

for GEOPAK to read.

1.
2.

3. Click Expand on the lower right corner of the dialog.

From Borehole Navigator, select File > Open to access the database.

Select the file tomscr.mdb.

The file selector should default with a MDB filter.

This will populate the Borehole Navigator with the soil boring data as shown below. Notice
that once the database is open with Borehole Navigator, two rows of tools become available

along the upper portion of the dialog.

g tomscr-new.mdb - Borel

File Select  Tools

=101 ]

4
o

ddax

 Borehole Infarmation

Baorehole | Station /x4

Offzet 4

)2 205+80.8 -11.000
B-2 205+82.8 5.000
B-24 205+34.8 R.500
B-ZB 205+83.8 5.000
B-3 206+13.4 -14.000
Chair:  MAIMLINE Type:  Hollaw Stem
Elewation: 1.000
Description: [N/
"Water Table Elevation 24 Hr:  1.20000

e

=

A

i

This will expand the dialog to a allow viewing of the materials for each station.

gtnmscr-new.mdh - Bore

File Seleck  Tools

=101 x|

.
&

(] id
4

— Borehale Infarmation

Borehole | Station 4 X

205+80.8

B-2 205+82.8
B-24 205+84.8
B-2B 205+838
B-3 206+134

Elewation:  1.000

Chain;  MAIMLINE Type:

5.000
14.000 =]

Haollows Stem &

Descriptior: [ NA2
wéater Table Elevation 24 Hr:

1.20000

K|
HJ
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Lab Exercise: GeoTechnical Tools

5’

gtumscr—new.mdh - Boreh 10| =l
File Select Tools
= id =
o & & M g
r Borehale Information
Borehole Offset /Y | =

Station /=

205+82.8

205+84.8
B-ZB 205+33.8
B-3 206+13.4
Chain:  MAINLIMNE
Elervation:  1.000

Type:

-11.000
5.000
5.500
5.000

14.000 =]

Hollows Stem &

Descriptior: | NA&

‘water Table Elevation 24 Hr:

C

1.20000

~ Material Infarmation

t4 aterial Mame

Depth OF Cover | Tope| =

1]
26200

Doc

pac
LST 26310 poc
LST 4.0810 DOC -
K1 | »
Drescription;

4. As each station is selected in the upper window of the dialog the material list will change in

the lower window of the dialog.

5. Navigate through each station.

Below the Borehole Information window you will see various pieces of data pertaining to
each boring. The alignment (CHAIN) where the boring was referenced, the Type of boring,
the Ground Elevation, a Description and the Water Table Elevation.

~ Borehole Information

-1 205+80.3

205+84.8
205+83.8
206+134

Chain  MAINLINE
Elewvation E38.720

Borehole | Station /x4 Offsat /7 |

-17.000)
5.000
5.500
5.000
-14.000

Tupe  Hollow Stem &

Description | NA2

“Water Table Elevation 24 Hr

r

1.20000
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Lab Exercise: GeoTechnical Tools

Review of Database Structure (MDB)

1. Open the database by double clicking on the file tomscr.mdb through Windows Explorer.

You should see several tables with various portions of the boring data stored in each.

gE tomscr : Database =] E3

Open B Desion g New | * | % l_

Objects Create table in Design view
E—l Create table by using wizard
E—l Create table by entering data
BOREHOLE
Farrns
Feports PROJECT
SPT

Pages
Macros

Modules

2. Double click on the table for Borehole.

This opens the table showing Borehole Name, Boring Type, Station, Elevation. The stations
here must correspond to the stationing of the chain that is stored in the coordinate geometry

database.

BOREHOLENA|  STATION | PERSON | PROJECT TYPE STARTDAT ~
| [B-1 205+30.5 Hollow Sterm Auger / Wireline Core | 03/04/02
= 205+52.5 Hallow Sterm Aager / Wireline Core  |03/04/02
| |B-2A 205+54 .8 Haollow Stem Auger / Wireline Core | 0313/02
| |B-2B 205+33.5 Hollow Stem Auger / AW Core 03/14/02
| |B-3 206+13.4 Hollow Stem Auger / Wireline Core | 0252702
| |B-4 206+11.2 Haollow Stem Auger / Wireline Core | 02727102
| |B5 206+36.5 Haollow Stem Auger / Wireline Core | 02/28/02
| [B-BA 206+38 Salid Flight Auger 03/13/02
| |B6 206+39 Hollow Stem Aager / Wyireline Core  |02/25/02 -

Recard: 4| [ 1/ v |bi]p#]af @ Al | _'l_l

3. Close the Borehole table.
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Lab Exercise: GeoTechnical Tools

4. Double click on the Material Table.

This is where all of the material information is stored including material type, depth of cover,
and REC and RQD.

BOREHOLENA|| MATERIALHNARN TYPEOFELEY | DET| DEPTHOFCOWVI SL ~
| |B-1 CL-ML noc 2.29
1B LT noc 2.68
1B LT noc 2681
1B LT noc 4.081
| |B-1 LST noc 4631
| |B-1 LST noc B.16
| |B-2 FL noc 0.5
| |B-2 LST noc 0.5Mm
| |B-2 LST noc 1.661
| |B-2 LST noc 2.5M
| |B-2 CL-ML noc 3.0M
| |B-2 CL-ML noc 4.75
| |B-2A CL-ML noc 1.8
| |B-2A LST noc 21
| |B-2A LST noc 2.1M
| |B-2A LST noc 228 -
Record: | [ 1/ e [wir#] of 48 1] | _>|_I

5. Close the material table.
6. Double click on the Project Table.

The information in this table is specific to GEOPAK. This is where the Job Number for the
coordinate geometry database is located. This number will correspond to the database
provided by the central office design department.

g8 PROJECT : Table [_ O] =]
JOBNUMBER TINFILENAME

survey.tin

Record: I<| i II 10k |>||Ht-| of 1

7. Close the Project table.
8. Double click on the SPT Table.

All of the blow counts and penetration information for each borehole is stored here.

| =R 1.5 o7 3 3 4
| |B-2A 1.5 025 WT B 22
| |B-3 1.5 0s 2 4 4
| _|B-3 3 a YWH WWH WWH
| |B-4 1.5 a1 4 5 B
| |B-4 3 o 7 7 2
| |B5 1.5 o7 3 3 4
| |B-5A 3 a YWH WWH WWH
B-& 1.5 a7 2 4 3 _ILI
Record: 4| <0 1 [k |*i]e#] of 1o 1] | v
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Lab Exercise: GeoTechnical Tools

Add / Modify Borehole

To add a borehole manually, you can select the Add Borehole tool. You can also double click on and
existing borehole to make modifications.

1. Double click on borehole B-5 in the Borehole Navigator.
The Borehole Modify dialog opens with the existing data for editing.

£ Modify Borehole —10]=l

Borehale: [B-5
Type: I Hollow Stem Auger / j

Description: |

¥ Chain: I MAIMLINE Select I
u Burziliany Chait |
Locate By Station / Offzet Vl

Station /= I2EIE+35.E op |

Offzet A% | -12.4000

|Jzer Supplied Elevation ™ | I 1.0000

- Wwiater Elevation

Diepth OF Cover vI
¥ 0 Hr'wWater Elev.: W
I 0 HrwaterElev. Date: [
¥ 24 Hrwiater Elsy.: [ooooo
¥ 24 Hrwater Elev. Date: I—

~ Fefuzal Elevation
Depth OF Cowver "I
W Refusal Elevation: [0.0000

t aterial Infnlmatinnl SPT Data |

QK. | Cancel |

2. Double click Material Information in the lower left of the dialog.

The dialog displays material information related to borehole B-5.

i

RAD %

FY

REC %

b aterial M arme

C
- 1
LST 42700 poc RECY REY —I
LST 42710 poc 100.0000 16.0000
LST 5.0310 poc 100.0000 58,0000 ﬁl
LST £.2810 poc 100.0000 &1.0000 ;l
— Strata Data Core Data

td aterial M ame: IEEINE j [ Include Core Data:

Depth OF Cover "I |3.EEDD REE %: |D.EIEIIJIJ

I Descriptior: | RoDz: [Tomon
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Lab Exercise: GeoTechnical Tools

3. Let’s modify the Material Name for the exiting CONC by selecting CL-ML from pulldown
list of materials.

il

Depth OF Covwer

REC %

RAD %
N2
o

Type

3. 1
4.2700

RE N
42710 poc 100.0000 16.0000
50310 poc 100.0000 58.0000 ﬁl
B.2810 poc 100.0000 &1.0000 ;l
Core Data

i aterial Mame; m j [ Include Core Data;

Depth Of Cover AMD = RELE %: |D.DDDD

[T Description: igEH RoD 2 oo
BRC
BST
Cal [
CGL
CH
CHE.
CL
CL-kL
CLML
CLET
CoL
CONC
DES
DEFALLT
DL
DRT ;'

4. Click the Modify icon on the right of the dialog and see the change take place in the display
window.

il xd
td aterial M ame Depth OfF Cover  Type REC*% RODZx =~
CL-ML 3.EEO0 poc RE RE

1

LST 4.2700 poc RE RE —I
LST 42710 poc 100.0000 16.0000
LST 5.0310 poc 100.0000 58,0000 ﬁl
LST £.2810 poc 100.0000 &1.0000 ;l
— Strata Data Core Data

td aterial M ame: IEL-ML j [ Include Core Data:

Depth OF Cover "I |3.EEDD REE %: |D.EIEIEIEI

I Descriptior: | RoDz: [Tomon
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Plotting Boreholes in Plan

5. The last thing to do is close the Material Information dialog and then click OK on the lower
left of the Modify Borehole dialog. You should now see the change in the Borehole
Navigator.

gtumscr—new.mdh - Bareh 10| =l

File Select Tools

— Borehale Information

Borehole | Station /3¢ | Oifset 2 [ =]
B-3 206+13.4 -14.000
B4 206+11.2 7.400

-5 i -12.400
B-B& 206+38 -12.400
B-6 206+33 8.000 =

Chain:  MAINLIME Type:  Hollow Stem &
Elervation:  1.000

Descriptior: | NA& i
water Table Elevation 24 Hr: - 0.00000 J

~ Material Infarmation

t4 aterial Mame Depth OF Cover | Tope| =
3 1] Dac

LST 4.2700 pac
LST 42710 poc
LST 5.0310 DOC -
K1 | »
Dezcription;

PLOTTING BOREHOLES IN PLAN
1. From the Borehole Navigator select the tool to Visualize Boreholes in Plan View.

£ Borehole Mavigator - tomscr. mdb E

o

=101

Aug Chain =

File Select Tools

Offset /v
-11.000

- 5,000
B-24 205+54.8 B.500 N

B-2B 205+33.8 5.000 M

B-3 206+132.4 -14.000 N ;l

Mapping Scale: [1.0000 Chain to uze  Main Chain vI
Apply |
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Plotting Boreholes in Profile

2. Highlight All of the boreholes in the dialog by holding down the left mouse button on the first
borehole and dragging to the bottom of the list while still holding the button down. This list
should now look like the one in the dialog below.

g\fisualize Boreholes in Plan Yiew 10O x=]

Offset /¥ Auk Chain ]
14,000

Mapping Scale: [1.0000 Chaiti to uze  Main Chain "I

E Foyerein |

3. Click Apply.

The boreholes should now be visualized in the Plan portion of the file. Below is a sample.

Dy peg

4. Close the dialog for visualizing boreholes in plan view.

PLOTTING BOREHOLES IN PROFILE

Before plotting the Boreholes into the profile view we are going to allow our TIN file to control the
elevations.

1. Select File > Project Files.

|1EI1| Select... |

Ground Tire | surves.tin 3'

[ Owverride user provided elevation using tin file,

OF. I Cancel |
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Plotting Boreholes in Profile

2. Toggle on the option to override user provided elevations.

This will let the application reference the TIN file for ground elevations.

Job: IT Select... |
Ground Tir: | survey tin gl
V¥ iOvenide user provided elevation using tin file.!
0K I Cancel |

3. Now select the tool to Visualize Boreholes in Profile View from the Borehole Navigator.

E Borehole Navigator - tomscr.mdb
File Select Tools

id |
ol | m

4. Change the chain name to MAINLINE.

The dialog populates with all of our borings.

g\fisualize Boreholes in Profile Yiew I I ] [ |

Chain? [MANONE =] Plot aceording to: | Dffset -|
Chainto uze  Main Chain vI

Barehaole Station 4 X Offzat /7 Elewation  Aux Chain  *

o -11.000 X

B-2 205+82.8 5.000 2014802 N

B-24 205+84.8 5.500 2014544 N

B-2B 205+83.8 5.000 2014788 M

B-3 206+13.4 -14.000 2015534 N |
I" Ficiile: [MENCONE =] | Define Profile Origin |

Text Wrapping
™ Apply Text ‘Wrapping:

Humber of char, gerline; ID Lire spacing: ID.DDD

Apply |

The toggle on the upper right side of the dialog dictates how the borings are to be plotted on
the profile. These are self explanatory.

5. For our exercise, we will select the Stack option.

Under the display window is an option to identify the profile on which we wish to visualize
the boreholes.

6. Using the pulldown, select the profile for MAINLINE.
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Plotting Boreholes in Profile

5’

g\fisualize Boreholes in Profile Yiew

Chain: I.&INLINE j Flat according to: - Stack "I
Chainto uze  Main Chain vI

=101 ]

Station 4 X Offzat /7 Elewation
205 ] -11.000 2015,

b 205+82.8 5.000 2014802
B-24 205+34.8 5.500 2014.544

Barehaole

M

N
B-2B 205+838 5000 204788 N
B3 2064134 14000 2015534 N

¥ Prafile: [MAINLINE] ~| _Define Profil Origin |
Text Wrapping

Aus Chain

™ Apply Text ‘Wrapping:

Humber of char, gerline; ID Lire spacing: ID.DDD

Apply

FY

The last thing we need to do is identify in the MicroStation file, where the profile has been
drawn. This is accomplished very easily with the Define Profile Origin option.

7. Click Define Profile Origin.
gDeﬁne Profile Origin B ] A |

™ MAIMLINE
Beginning Station;  200+00.00F 1
Ending Station:  222+00.00R 1
Beginning Elevation: 2022 7910
Ending Elewation:  2055.0000
b axirmurmn Elevation: 20330000
Finimum Elewvation: 20159831

Harizantal 5cale: W
Wertical Scale: W
Beqginning Station: IW
Ending Station: Im

Mo Gapls vI
DF Station; | 200+00.00 R 1

DF Elevation: I 15300, 0000
LF I DP = | 2720017 7481

DPY: | 337834.7477

ak | Cahicel |

In order to populate all of the fields in the dialog, we simply need to identify the cell that is

referenced to the profile in the drawing.

8. Click ID CELL and then select the cell in the drawing.

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated

4/10/2005

7-21

Do Not Duplicate



Plotting Boreholes in Profile

gDefine Profile Origin

=101 ]

[ MAIMLINE

Beqginning Station:
Ending Station;
Beginning Elewation;
Ending Elevation:

M aximum Elevation:
Finimumn Elewation:

200+00.00F 1
222+00.00R 1
20227910
2033.0000
2095.0000
2013.9891

Horizontal Scale;

Wertical Scals

Beginning Station

|25.EIEIEIEI
i |5.EIEIEIEI
g |2DD+DD.DD F1

Ending Station: I 222+0000R 1

Mo Gapls vI

DF Station: | 200+00.00F 1
DF Elewation: I 13000000

DP | DR |2?2DD1 77481
CIDCEILY DR |33?834.?'4??

Cancel |

9. Click OK.

10. Highlight all of the borings in the window of the Visualize Boreholes in Profile View dialog,
just as we did in the Plan View dialog and select Apply.

#5 Visualize Boreholes in Profile Yiew I ] [ |

Chain: I.&INLINE j Flat according to: - Stack "I
Chainto uze  Main Chain vI

Offzet /Y

Borehole Station / Elewation  dux Chain ;I

W Profile: [MAINUNE = _ Define Profile Origin |

Text Wrapping
™ Apply Test Wrapping:

Murnber of char, per ling: ID Line spacing: ID.DDD

Apply |

11. All of the boreholes should now be visualized on the profile.

Note In the case of boreholes that are separated by very small distances, some manual

adjustments may be necessary in order to view them properly.
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Plotting Boreholes in Cross Section

PLOTTING BOREHOLES IN CROSS SECTION
1. Open the MicroStation file c:\data\geo\VDOT\geotech\geo_d17682xsmainline.dgn.
2. Select the Visualize Boreholes in Cross Section View tool.

E Borehole Mavigator - tomscr.mdb E

File Select Tools

& (s2]) ¢

;&;ﬁ
3. Setthe CHAIN name in the upper portion of the dialog to populate the display window with
our borehole data.

Z5 visualize Boreholes in Cross Section ¥

iew =101 x|
{Chaing | MAIMLINE j Chain to uze  Main Chain 'I

Borehole Statian £ % Offset £ Elewation  Aux Chain j

L5 -11.000 201 k
B-2 205+82.8 5.000 2014802 N

B-24 205+84.8 5.500 2014544 N
B-28 205+83.8 5.000 24788 N
B-3 206+13.4 -14.000 215534 N |

Station Fange Prajection Data
Begin: | 0+0000 R 1 Project onta Mearest $5 'l

End: [0-00.00F 1 tan. Projection Digtance: I 0.50000

Praject at Borehole Ground Eley Vl

Dizplay |

Test Wrapping

[ &pply Test Wrapping:

Murnber of char, per line: ID Line spacing: ID.DDD
Apply |

4. All of the setup on this dialog is performed from the Projection Data area.

— Projection Data

Project onto Mearest X5 ‘"’I
kax. Projection Digtance: I 20.00000
Project at =5 Ground Eley "’E

Diisplay |

5. Set the Projection Data to the following settings :
Project onto Nearest XS

Max. Projection Distance = 20

Project at XS Ground Elevation
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Plotting Boreholes in Cross Section

g\fisualize Boreholes in Cross Section Yiew I ] [ |

Chair: IMAINLINE j Chain to uze  Main Chain "I

Borehole Station /£ x Offzet 4 Elevation  Aux Chain - =

-11.000 201 i
B-2 205+82.8 5.000 2014802 N
B-24 205+84.8 5.500 2014544 N
B-2B 205+83.8 5.000 2014788 N
B-3 206+13.4 -14.000 2015534 N :l

Station Fange

Begin: |EI+EIEI.DD R 1

End: | 0+00.00F 1

Frojection Data

Praject onta Nearest ¥5 Vl
Max. Projection Distance: Im
Praject at 5 Ground Eley VE

m/m.@:““;I Display |

Test Wrapping
[ Apply Text Wiapping:

Humber of char, ger line; ID Lire spacing ID.DDD
Apply |

The final setup step is to define the symbology for the existing ground in the drawing.

6. Zoom into a cross section so as to be able to identify the ground line easily.
7. Click Define Existing Ground icon.
In the following dialog click Reset.
This will clear out any erroneous values.
9. Toggle on all of the symbology toggles.
10. Click Match and data point on the line in the drawing representing the existing ground.
11. Close the dialog when finished.

& Eristing Ground Line S
M Ly Mames ILeveH EI
Ly Wumbers: | EI
¥ Calars: [1 EI
v Styles: [2 EI
M weights |5 EI
Drizplay | Feset |
12. Click Apply.
Note In the case of boreholes that are separated by very small distances, some manual

adjustments may be necessary in order to view them properly.
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Labeling

INTRODUCTION
Objectives Learn how to label plan information with Plan View Labeler.
Familiarize the user with the Cross Section Labeler.
Tools ¥DOT - Geotechnical Tools Ed
N | a +75
leAfa=r~ PEEAL il M=
Menu Bar Application GEOPAK Road > Plans Preparation > Plan View Labeling
GEOPAK Road > Plans Preparation > Profile Labeling
GEOPAK Road > Cross Sections > Labeling

PLAN VIEW LABELING

GEOPAK’s labeling tools allow a user to place “smart” labels in a MicroStation drawing. These labels
have the ability to calculate XYZ coordinates, station, offset, direction, length, radius, degree of

curvature, etc. of the associated element. When the Plan View Labeling tool is selected, the dialog box
depicted below is displayed.

EPIan Yiew Labeler - Style: ..."\bindef_plan.Isf - = Unnamed Style ) 2 |D|ﬂ
Style Files  Options  Scale Tools

I F'alams.l Shape] Leaderl Fintate] St_l,lles]
Job Mo Im— gl ® Computed Inserts ) User Inserts

Element:  Paint Computed Text

Chain: [MAINLINE ~]  Coordinate =
g " Coordinate B B
: I— pace aturm
TIN Pl | frvaion ¢ | | |
Z Elevation TIN Cear | Delimit |
Label Feature — | |£ Elevation Modeler i |
¥ A ? Station lace Labe
’7 /_;4\| +| / G x| Partial Station |
Mot Available

The label to be placed is displayed in the box on the right side of the dialog box as shown above. The
Space button places a space in the label at the cursor position. The Return button starts a new line of
text. The Clear button starts a new label. The Delimit button places a line above or below a line of
text. The Place Label button attaches the label to the cursor for placement in the drawing.

The user can select the various tabs to define / modify the label appearance.
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Plan View Labeling

TEXT

For data to be computed, the job number and the chain need to be selected. If elevations are to be
calculated, a TIN file needs to be chosen.

The Computed Inserts are items that GEOPAK has the ability to calculate for the chosen item. The list
of Computed Inserts changes with the type of element that is chosen. If a line is chosen, the list of

Computed Inserts will show inserts of bearing, and length. If a curve is chosen the list of Computed
Inserts will change to show inserts of radius, curvature, chord length, etc.

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

There are several methods allowing the user to choose the element to use for calculations in the label.
Select GEOPAK or MicroStation

Element

The tool to allows the user to identify either for labeling.

®

=
N

Data Point Location

Selects a location in the design file that may or may not be associated
with an element.

_+_

2 GPK Point Line

£

Selecting lines or points that have been visualized via COGO.
A

3 GPK Point Arc

Selection of visualized arcs and points

£

PARAMS.

Skyle Files

gPlan ¥iew Labeler - Style: ...\bin'.def_plan.lsf -= Sta0ff - Active

Opkions  Scale Tools

= |
Ter:t] l Shape] Leaderl Hotate] Styles]

Sta 39+828.572.
———d-e-l-i-m—-i-t——-
r Teut Preferences / Symbalogy e Sample Dutput
Height: [Z.000 Jugtification:

Off 19.649 RT
Al o\
Width: [Z000 T
Line Sp.: W
Font: [y 3 ENGINEERING

Lewvel: ILeveI 1 VI

=l

Color: I. 3 VI
WwWeight: 2 hd

S| 9 A sl .

Cear | Delimit |

Place Label |

o

et

L

L'D ‘:?_ Space | Rietum |
oo

e

oo b o
[y

= A
70

The Parameters tab enables the user set up the text size and symbology for the label.
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Plan View Labeling

By Current sets the symbology to the current MicroStation settings. By Element allows the user to set
the symbology by choosing a MicroStation element. Set All sets the symbology for all elements in the
label (text, delimiters, leader lines, etc.).

By Current GEOPAK determines the active MicroStation symbology (level, weight, color and
Y style) and populates the dialog.
By Element GEOPAK prompts to select a previously drawn MicroStation element, and
'—_(PI populates the dialog with its element symbology.
D & C Symbology Clicking invokes the Design and Computation Manager, wherein the desired item
ﬁ] may be selected. By double clicking on an Item, the associated element symbology
within the Design and Computation Manager is applied to the Labeling dialog.
Set All GEOPAK reads the current settings (level, weight, color and style) within the
ﬂl dialog, and populates the Parameter, Shape and Leader dialogs.
SHAPE
gPlan ¥iew Labeler - style: ...\ bin‘def_plan.lsf - = StaOff - Active 100 =l
Skyle Files  Ophions  Scale  Tools
Ter:t] Params. I EEI Leaderl Hotate] Styles] §Eidfgi?5?;fj§;t———
~ Shape Preferences Sample Dutput Off 19.649 RT
= el =] S B0
A B E
Offset: | 0.00 Space | Return |
Level. [Level 1 | Cear | Delimit |
Color; I. 3 vl Place Label |
Style: a bl [ o] Pl T
weight: | 2 = ALl
The Shape tab allows the user to place a shape around the label, and set the symbology for the shape.
LEADER

gPlan Yiew Labeler - Style: ..."\bindef_plan.IsF - = Sta0ff - Active B 2 |D|ﬂ
Style Files  Options  Scale Tools

| Rkt | e | Sta 33828 72—

Terminator ————— Sample Output Off 19.649 RT

‘Elilﬁ = >
B =

~ Leader Type

r Symbology S | FrEe |
Lewel Im _
Colo: [ = =l Clear | D elimit |

Place Label |

Style:

| u = |
Weight: I 2 vl 2y

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
gPlan ¥iew Labeler - style: ...\ bin‘def_plan.lsf - = StaOff - Active 100 =l
Skyle Files  Qphions  Scale  Tools
Ter:t] Params. I Shape] Leaderl EEI Styles] Sta 394828572,
Sample Cutput P e
T e Dff 19.649 RT
‘?“l Current Anigle: |2T-"T-".'|25
)é'l Element Angle ’i @l
5 Ret
Ii Alignment Angle: I 0.0 j e | T |
Cear |  Delimit |
Set Angle By
{ DP | Element|  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
gPlan ¥iew Labeler - style: ...\ bin‘def_plan.lsf - = StaOff - Active 100 =l
Skyle Files  Qphions  Scale  Tools
; Sta 394828 C72.
Ter:t] Params. I Shape] Leaderl Hotate] I _ Telanlatetante b
Item Selector Styls Preview Off 19.649 RT
[ Labels ﬂ
7 Line Labels 3
7 Arc Labels 5
L ARE Sta 39+828.572 Space | Retun |
e OFf 19.645 RT
& Sta0ff ; Clesr |  Deimit |
[l StsOfElsTIN
Place Label |
[Ew Shle. I Update Style... I
Hew Eategan.. | Scale: 1.00 él Wode and Shape Only |
The Styles tab allows a user to choose label symbology from a library of pre-defined styles. When the
user chooses the style, all symbology, leaders, shapes, etc. is set up for the user.
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.

m Options  Scale Tools

Im
=,

o hwin3Zappigeopakibintdet_plan. lsf
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Plan View Labeling

3

In the Options menu, Minimize Dialog Box will minimize the dialog box when Place Label is chosen.
The Use Reference File Coordinates option uses the coordinates from the master plan view file when
placing a label in a plan sheet.

Use Reference File Coordinates
Uze DP Element Azzociation
Label Tools

Label Yiewer

Options > Label Tools invokes the tool frame shown below which enables the user to modify
GEOPAK labels.

U 2| F| ] \@] BB +|E o 58D -

Options > Label Viewer brings up a dialog box that allows a user to view and place a label.

2 Lobel view WS eI

25

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.

Current Scale:  7.000
New Seale: [1.000

ok I Cancel |
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Cross Section Labeling

CROSS SECTION LABELING

The Cross Section Labeling dialog box differs from the Plan View Labeling dialog box only on the
text tab. Cross Section Labeling works with the Cross Section Navigator. The current Cross Section
Navigator station is shown on the Text tab. The Computed and User Inserts contain values and phrases
related to cross-sections.

gtruss Section Labeler - Style: ..\ bin\,def_xs.Isf -= Unnamed Style 100 =l
Skyle Files  Qphions  Scale  Tools

I F'arams.l Shape] Leaderl Hotate] Styles]
® Computed Inzetts T User Inzerts

Computed Text

Flan Views = Coordinate =
Flah Wiew ' Coordinate

%5 Elevation

S Elevation (A, Units) Cear |  Delimit |
" Label Feature ——————— |%5 Station |

fireh *5 Partial Station Place Label
e %5 Offset -

Mot Available

200+00.00

" Mavigator Station

Space | Returh |

PROFILE LABELING

The Profile Labeling dialog box differs from the Plan View Labeling dialog box only on the text tab.
The Chain and Profile must be defined, in addition to profile settings. The Computed and User Inserts
contain values and phrases related to profiles.

gPruﬁle Labeler - style: ... bin def_proflsf - = Unnamed Style i |E||i|

Styvle Files  Options  Scale  Tools

Job Mo I'IIJ'I— _I ® Computed Inzets T User Inzerts

Element: Computed Test
Chair; IMAlNLlNE vl Frofile Station -~
Prafile: Im’-\INLINE = F'rthe F'arhql Station Space | Eriis |

Fairt Elervation

Profilz Settings | Paint Profile Elevation Clear | Delmit |

Profile Grade % @ Paint |

Chain Name Flace Label
Frafile M arne ;l

Mot Available

LAB EXERCISE: LABELING

Accessing the Labeler

1. Open the MicroStation file c:\data\geo\vdot\geotech\d17682des.dgn.
2. Select the Plan View Labeler tool (VDOT Geotechnical Tools).

=
@Jﬂ “ﬂﬁ|ﬁﬁﬁ &5 B ¢
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Lab Exercise: Labeling

5’

Using Predefined Label Styles

1. Select the Styles tab.

2. Traverse with the Item Selector box to locate the following style:
Labels > Point Labels > StaOff. Next, double click the StaOff style.

gPlan Yiew Labeler - Style: ..."\bindef_plan.IsF - = Sta0ff - Active
Style Files  Options  Scale Tools

=101 %]

Itern Selector

[ Labels
7 Line Labels
7 A Labels
[~ Paint Labels
[A] WEStaBox

[6] Staiff
[ Sta0fEleTIM

Hew Stile. . I Update Style... I

Iew Categorn., | Soale: 1.00

Stule Preview

Sta 39+828 572
e s
Off 19.649 RT

St+a 39+4828.572
Off 19.649 RT

Space | Returh |
Cear | Delimit |
Place Label |

él Mode and Shape Only 'l

3. Move back to the Text tab and complete as defined below:

Job No. 101
Chain MAINLINE
TIN File SURVEY.TIN

Label Pavement Transitions

In the following steps, we will use the Plan View Labeler to label the beginning and ending points for

pavement transitions.

1. Use the MicroStation pulldown Utilities > Saved Views to access the saved view “TRAN1".

2. To create a label, click DP and then identify the location as shown by the “X” in the following
image. The labeler automatically calculates the information.
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Lab Exercise: Labeling

gPlan ¥iew Labeler - style: ...\ bin‘.def_plan.lsf - = StaOff - Active 100 =l
Skyle Files  Qphions  Scale Tools
Tedt I Params. I Shape ] Leader I Ratate ] Styles ] ?E?dEgEIEE;EEi_t___
Job Mo I'IIJ'I— gl ® Computed Inserts C User Inserts Off 33.00 LT
Element:  Point Computed Test
Chain: [MAINLINE - 2 Coardinate =
: " Coordinate B B
- | pace eturn
EESE Q |7 Elevation GPK | |
Z Elevation TIN Cear |  Delimit |
Label Feature —————— |Z Elevation Modsler
5 Station Place Label |
A AL ﬂ( §k
N ,’{/ g Fartial Station ;l
Mot Available

3. Use the Params., Shape, Leader and Rotation tabs to experiment with different labeling
styles.

To place the label, return to the Text tab and click Place Label.
The label is now attached to your cursor (without the leader for the delimiter).

Data point at the location you wish the text to be located.

N o o &

A second data point will define the side of the label from which the leader line will be drawn
from the delimiter line to the computed location.

8. Repeat Steps 2-7 to label other points of the transition area.
9. Exit MicroStation.
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OVERVIEW OF FEATURES

Plan and Profile Sheets

Feature / Function

Drawing of plan or plan / profile sheets.

Tool

(=]
el

¥DOT - Geotec

B AL el e P

Menu Application

GEOPAK Road > Plans Preparation > Plan and Profile Sheets

Plan Sheet Layout supports any combination of Ports on a sheet for maximum flexibility.

Plan Sheet Layout 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.

Plan Sheet Layout 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.

Plan Sheet Layout has the ability to place sheets with a Right to Left Station progression, which is
opposite of the standard used in roadway design. This was added for users doing rail design.

A thorough capability is provided to perform sheet numbering. Alphanumeric prefixes and suffixes as
well as changing the start number of the sheets and rearranging the ordering are all supported in Plan
Sheet Layout.

Plan Sheet Layout 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 Plan Sheet Layout, 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
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Invoking Plan Sheet Layout

(Sheet Clip Mode) tool. This approach allows the power and flexibility of the Draw Tabular
Annotation application to be used with sheets.

INVOKING PLAN SHEET LAYOUT

£ Plan Sheet Layout: YDOTENG.PSL — =) =)

File iew Settings Tools

d | [25.0000 ftin

The dialog box is comprised of the title bar which displays the current Sheet Library, the main menu
bar, short-cut tools, 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

EEEDPAK Sheet Layout: default_psl
Sheet Tool: VMiew Settings

=] FE | =] [Foomo

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."

MAIN MENU BAR OVERVIEW

EEEDPAK Sheet Layout: default.psl E2
Sheet Toolz View Settings

=] FE | =] [Foomo

Four options are supported in the main menu bar:

e Sheet
e Tools
e View
e  Settings
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Invoking Plan Sheet Layout

SHEET MENU OPTIONS

Five tools are supported in the Sheet pulldown and are detailed in the sub-sections below.

o Library

e Composition
e Layout

e Clip

e Exit

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."

EEEDPAK Sheet Layout: Sheet Library: C:\win32app\geopakibinidefault_psl

Library  Sheet  Port

| PLAN H
General Settings [=] Description: | Flan Sheef |
Grid Alignment .
Shest Annatation Baze Scale: I 1.0000 Stacking Offzet; I 12.0000
Sheet Title Cell Library: [ defaul cel File...
Sheet Number ! _I
Project Murmber || SheetCel: | PLAN
Part 1 [Plan] || Sheet Cell Placement
Drawing &rea -

Place Sheet Cell Once in a Reference File v|

Sheet Cell Referance File:

[ Fie..._|

Composition

This menu item opens the Sheet Composition dialog box, wherein drawing area, overlapping options
and other project specific variables are defined. One sample dialog box is depicted below.
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Invoking Plan Sheet Layout

EEEDPAK Sheet Layout: Sheet Composition E2

CLIP WERTICAL

DMERLAF

CLIF WERTICAL

By BeginStation/OverLap Vl

Clip

taximum Drawing Area: 15.40% 960

Harizantal: n.yo Wertical: I 0.oo
Drawing Shown: | 14.00

Active Drawing frea; 14.00% 960

Owerlap: I 0.oo Fined Digtance vI

Layout

The Layout dialog box is utilized to define the GEOPAK Job Number, alignments, and / or profiles for
the desired sheets.

EEEDPAK Sheet Layout: Layout Sheets E2
Job: |1D1| ﬁl Multiple Shests |
Pot |  Twpe | Dependency | Alignment | Offset | Muotif File |
1 Flan Aligriment Qoo Current

Begin Station: | Extend: | 0.00 DF |
End Station: I Entend: I Q.oo DR | Layout 0 Sheets |

Fields are also supported for stationing, if only part of the chain is being utilized for sheet layout.
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Invoking Plan Sheet Layout

Clip

Once the sheets have been laid out and any modifications complete, the sheets are ready to be clipped
and drawn for the final production sheets. The Clip dialog box is utilized to complete these tasks, as
detailed below.

EEEDPAK Sheet Layout: Clip Sheets E2

~ Dutput File

Directony: || | @l
Sheet Mame Prefix I geatechdan
Ratate Reference "I Sheets per File: |1

Sheet Range Begin: | =] Erd: | =]

~ Labels and Annotations

Sheet Title: |

Project Nurmber: |

M atch Line: | POCK 20K o0 |
[T Ausiliary Sheet Annotations  Plot Parameters |

Process Sheets |

Exit

Exits the Plan and Profile Sheets application, but does not close the MicroStation file.

TooLs OPTIONS
Four tools are supported in the Tools pulldown and are detailed in the sub-sections below.

e Modify

e  Sheet Number Manager

e Draw Tabular Annotation (Sheet Clip Mode)
e ldentify 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 box, which is illustrated
below.
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Invoking Plan Sheet Layout

EEEI]PAK Sheet Layout: Job: 101 Chain: MAINLINE

™ 5lide Preceding Sheets [" 5Slide Follawing Sheets

Left Station Vl IEDD+DD.DDH1 |E>:tend: | 0.0000 | Cynamic |
Sheet Chord OFfset: I 0.0000 | Dynamic |
Additional Rotation about Left Station: I 0.0000 | Dynamic |

Apply |

The two tools in the upper left corner are utilized to Slide sheets (along the alignment, rotating,
offsetting) and Modify Drawing Area. The Slide options are illustrated above, while the graphic below
depicts the Modifying Drawing area.

EEEI]PAK Sheet Layout: Job: 101 Chain: MAINLINE

Shape: ISheeH,F’orH :I Identify |

™ 5lide Preceding Sheets [" 5Slide Follawing Sheets

~ Lateral Dimensions

Hold Ta:  Left Station vI
Drawing Shown: |383.EDDD Harizontal: || 0.7000

Wertical | 00000

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 proceeding or
following sheets to the left by the same amount.

Sheet Number Manager

After the sheets are laid out, the Sheet Number Manager can be invoked as depicted below, populated
with the current sheets.

EEEDPAK Sheet Layout: Sheet Humber Manager E2
Seguence | Sheet | Alignment Begin Station | Extend | End Station | Extend | |
1 1 MAINLINE z200+00.00 E 1 0.oo0o 203483 00 K 1 o.oo0o
2 2 HMAINLINE 203+83.00 R 1 0.oooo 207+66 .00 R 1 0.ooo0
3 3 MAINLINE 207+66.00 E 1 0.oo0o 211+51 .00 E 1 o.oo0o 1'
4 4 HAINLINE 211+451.00 R 1 0.oooo 215434 00 R 1 0.ooo0 +
| | MAINLINE 215434 .00 E 1 0.oo0o 219+19 .00 E 1 o.oo0o j
3] 3] HAINLINE 219+419.00 R 1 0.oooo 222+11 .84 R 1 90.1587 1+
{3
I Highlight Clipping Shape ™ ‘Window Center Clipping Shape

The actual sheet number can be modified, prefix and suffix added, and other labeling options by
utilizing the Edit Sheet Number (fourth tool down in the grouping to the right of the list box).
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Invoking Plan Sheet Layout

Edit Sheet Number
¥ Add Frefi [GT

Compute Sheet Mumber By

Tao Sequence Mumber Add Vl I

I™ iippend Aipha Suffis ZasBR |

Begining Letter(s]: I Uppercase "I
Cancel |

Another option is changing the order the sheets are drawn.

VIEW MENU OPTIONS

Three tools are supported in the View pulldown and are detailed in the table below.

Filter by Sheet The clipping shapes of the currently selected sheet name are displayed. A

Name MicroStation update view will need to be issued if “Automatic Update” is not
toggled on.

Filter by Scale The clipping shapes of the currently selected Scale are displayed. A MicroStation

update view will need to be issued if “Automatic Update” is not toggled on.
NOTE: “Filter By Sheet Name” and “Filter By Scale” can be used together.

Automatic Update  If this is toggled on when “Filter By Sheet Name” or “Filter By Scale” is selected
the view is automatically updated.

SETTINGS MENU OPTIONS

One tool is supported in the Sheet pulldown and is detailed in the table below.

Sheet Layout When the Sheet Layout Settings tool is selected, the dialog box depicted below
Settings opens. Three settings are supported within the dialog box including Left to Right
or Right to Left layout, Stair Stepping for profiles, and sheet view attributes.

Sheet Layout Settings

Sheet Layout Progression:  Left ta Right [Standard) Vl

Profile Stair Stepping: O vI

Sheet View Attibutes:  Usze Current Design File 'l ™ i5ave Full Path:

ok I Cancel |

e  Sheet Layout Progression:
Left To Right (Standard)
Right To Left (Rail)

e  Profile Stair Stepping:

Off
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Primary Work Flow

On
e Sheet View Attributes:
Use Current Design File

Customize With Motif File

DiaLOG Box TooLs

Six short-cut tools are supported for ease of use. These tools correspond to tools located within the
menu bar pulldowns and are detailed in the table below.

Sheet Composition (Sheet > Composition).

Layout Sheets (Sheet > Layout).

Clip Sheets (Sheet > Clip).

Modify Sheets (Tools > Modify).

@ Sheet Number Manager (Tools > Sheet Number Manager).

d ID button (Tools > Identify Sheet).

SHEET NAME SELECTOR AND PLOT ScALE

EEEDPAK Sheet Layout: default.psl E2
Sheet Toolz View Settings
H I1.DDDD i

Two parameters are global to the entire application and are shown on the main dialog box:

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

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.

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Ports

PORTS

PORT TYPES

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:

o 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.

PORT INFORMATION

Before laying out sheets, each Port must have its Port Information filled out. The Port Information
Dialog boxes are opened by double-clicking the corresponding row in the Layout Dialog box.

Plan Ports only need the controlling chain, an offset value, and the name of the motif file for the given
Port. If the “Use Current Design File” option is selected, Current will be displayed in the dialog box
instead of a Motif File name.

Motif files are used to determine reference file attachment.

Profile Ports require the name of the controlling profile in addition to all the information found in a
profile cell.

Tabular Data Ports require the same kind of information that Profile Ports do, but also may optionally
have the ability to stagger the placement of the ports. This staggering allows the Clipping Shapes to be
longer without conflicting so that they may accommodate margin labels.

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. This toggle is only
for the design file that contains the clipping shapes.

4/10/2005 99
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Sheet View Attributes

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 laid 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.

Attachment Settings: ul 7682.dgn

Browsze... |

b c:hdatatgeohwdotigeotechhul YEEZ dan
todel | |

Logical Marne: |

Description: |
Scale (MasterRef) | 100000000 - | 1.000000

Mested Attachments: Mo Nesting "I [epth I il

™ Display " ClipBack

¥ Snap = Elip Eront

¥ Locate [ Display Faster References

[T TrueScale [" Ignore Attachment When Live Nesting
¥ Scale Line Styles [~ Use Lights

™ Plat To 3D [FOF)

ok I Cancel

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.
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Sheet Composition

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.

Attachment Settings: ul 7682.dgn

Browsze. . |

HEL

- Full F'ath.;. \databgeowdothgeotechiul TEEZ. dgn
todel: | E3|

Logical Name: |

Descriptior: |
Seale (MasterRef) [100.000000  : [1.000000

Mested Attachments: Mo Nesting "I [epth I il

™ Display " ClipBack

¥ Snap = Elip Eront

¥ Locate [ Display Faster References

[T TrueScale [" Ignore Attachment When Live Nesting
¥ Scale Line Styles [~ Use Lights

™ Plat To 30 [FOF)

ok I Cancel

SHEET COMPOSITION

5’

When the Sheet Composition tool is accessed, the dialog box depicted below opens.
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Sheet Composition

cLIP vERTICALT

1

1

1

1

. STaTION RQNGEH______A !

oir .mﬁ |
10“1 |
:

1

1

=

pRLET
1
: By BeginStation/DverLap L l
b By Station Fange: Inside Out |- —T‘ -
] By Station Range: Outside In
i » By Station Range: Radial

Clip

t amimumn Drawing Area; 80000« 521,25

Hnliznntal:l R0.00 \-"ertical:l 3780
Station Fange: I 0000

Active Drawing drea;  wariable 70000 % 44625

The graphic illustrates the various values required in the dialog box. 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

BY BEGIN STATION/OVERLAP OPTION

When the By Begin Station/Overlap option is selected, the Clip group box containing the Drawing
parameters, Overlap options and associated fields as depicted in the graphic below:
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Sheet Composition

gPIan Sheet Layout: Sheet Comp

| By BeginStation/OverLap VE

Clip
taximum Drawing Area: 80000 % 521.25

Harizantal: a0.00 Wertical: 760

Drawing Shaown: | 700,00

Active Drawing frea; 70000« 44625

Owerlap: I 0.oo Fined Distance 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.

l

CLIP VERTICAL

— =—— QVERLAP
CLIP HORLZIONTAL—— r=—

DRAWING SHOWN

—=— [=—CLIP HORIZONTAL
CLIP VERTICAL

!

First, GEOPAK utilizes the Maximum Drawing Area based on the Sheet Name and Scale selected in
the main Sheet Layout dialog box, in our example, 385 x 240. Then the Clip Vertical is subtracted
twice, once for the top and once for the bottom. In this case,
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Sheet Composition

240-10-10=220

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,

385-10-10=365.00

which is shown in the Drawing Shown and the Active Drawing Area.

Clip

t awiniun Drawing Area: 38500« 240.00
Harizantal: 10.00 Wertical: 10.00
Drawing Shown; I 365,00

Active Drawing drea; 365.00= 22000

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:

Paralle! 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.

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.
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Sheet Composition

gPlan Sheet Layout: Sheet Compos

! By Station Range: nsids Out VE

Clip

taximum Drawing Area: 80000 % 521.25
Harizantal: a0.00 Wertical: 760

Station Fange: I 700,00

Active Drawing &rea:  varable 800,00 » 44625

Now the Active Drawing Area is not constant, but displays Variable in the output field.

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 Compos

o e

! By Station Range: nsids Out VE

Clip
taximum Drawing Area: 80000 % 521.25

Harizantal: a0.00 Wertical: 760

Station Fange: I 700,00

Active Drawing &rea:  varable 800,00 » 44625
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LAB Exercise: Plan and Profile Sheets

A e ——
e ———
—_—
——

|
\ 122+59 }‘

Since the clip area covers a constant station range, the length of the clipping shape will vary depending
on the curvature of the alignment.

Note Note: Any time sheets are deleted from the file using MicroStation commands, the file must
be comclicked before laying out the sheets again.
LAB EXERCISE: PLAN AND PROFILE SHEETS

Plan Sheet Layout Process

1. Open the MicroStation file c:\data\geo\VDOT\geotech\d17682work.dgn.
2. Select the Plan & Profile Sheets tool (VDOT Geotechnical Tools).

¥DOT - Geotechnical Tools £

EAl@utl ] sl s Aol Hse

1. Create a new RUN as shown below.

| Bun

New.., Time

Copyrn b 02415 32607
o 02/18/2003 14:47:12
e 0140642003 11:51:46
Delete

v Name; : | gectech
Degcription Deeeieiion
oK I Cancel oK I Cancel

This will invoke the Sheet Layout tool
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LAB Exercise: Plan and Profile Sheets

£ Plan Sheet Layout: ¥DOTENG.PSL = = =]

File Wiew Settings Tools

3. Select Settings > Sheet Layout.
4. Set Sheet View Attributes to Customize with Motif Files.
5. Click OK.

Sheet Layout Settings

Sheet Layout Progression:  Left ta Right [Standard] Vl

Prafile Stair Stepping:  Off vI

Sheet Wiew Attibutes:  Customize with Maotif Files Vl

ok I Cancel |

6. Onthe GEOPAK Sheet Layout dialog box, select PLAN from the sheet list.
7. Set the scale to 25.0000 ft/in.

£ Plan Sheet Layout: ¥DOTENG.PSL = = =]

File Wiew Settings Tools

8. Click Sheet Composition.

9. Populate the Sheet Composition dialog box as below.

cLIP wERTICALT

1
1
1
|
?ﬁl = STATION RANGE —oo L
1 T
0{10’?“'@“ |
R : 1
1
: CLIF WERTICAL l :
e e s i e e e i £ i
_.T
By Station Fange: Inside Out VE
Clip

b aimum Drawing Area; 30000 521.25

Horizontal:l 50.00 \-"ertical:l 3780
Station Fange: I 700,00

Active Drawing &rea:  varable 800,00 » 44625

Note Note: The Vertical setting will trim off the top and bottom of the clipping shape so that plan
data will not be placed inside the title blocks on the sheet.

10. Close the Sheet Composition dialog box.
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LAB Exercise: Plan and Profile Sheets

Layout Sheets

1. Click Layout Sheets.
Click OK on the information modal.
Click Open GEOPAK Job then select job number 101.
Double click on Port 1.
Set the Chain to Mainline.
Click Create Motif File.
Chairt [MAINLINE =] Offeet [ 000
i il [ a4l
Cancel |

7. Populate the Create Plan Motif File dialog box as below.

Plan Sheet Layout: Create Plan Motif File

o g M w DN

=
P

Target File: | Plan-Matif.dgn gl
Cancel |

Note Note: The Seed File can be selected by clicking Select Seed Motif File then selecting Plan-
Motif.dgn. The Target File name should be entered manually.

8. Click OK on the Create Plan Motif File dialog box.

A file named Plan-Motif.dgn should be created in the working directory.

Chair: IM.-’-‘«INLINE =] Difset [ 0.00

fictif File: [ ChdatahgeohwdotgeatechsFlan-Matif.dgr algl

Cancel |

9. Click OK on the Plan Port Data dialog box.

1l
Job: |1D1 gl Multiple: Sheets vI
Fart Tupe Dependenc Alignment Offzat Fatif File

Flan Alignrent FAAIMLIME oo Plan-katif. dgn

Kl | 2]
Begin Station: IEDD+DD.DD R1 E stend: I 0.oo ﬂl
End Station: |222+DB.84 R1 Extend: | 0.00 ﬂl Lapout 4 Sheets |

10. In the Layout Sheets dialog box, set the Extend value for the Begin Station to —200.00.
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LAB Exercise: Plan and Profile Sheets

3

This forces the first sheet to end at Station 205+00.00.

& an shect Layout: Layout seftings Il
Job: |1D1 gl Multiple: Sheets vI

Fart Tupe Dependenc Alignment Offzat Fatif File

MAINLINE 0.00 Plan-katif. dgn

Kl | 2]
Begin Station: IEDD+DD.DD R1 E stend: I -200.00 ﬂl
End Station; | 222+06.84 R 1| Extend: | 0.00 ﬂl Layout 4 Sheets |

11. Click Layout 4 Sheets to draw the clipping shapes into the design file.
12. 4 clipping shapes should be placed for the Plan port.

13. Close the Layout Sheets dialog box.

14. Exit the Plan and Profile Sheet dialog box and save your run.

15. Review the results.

Profile Sheet Layout Process
1. Select the Plan & Profile Sheets tool (VDOT Geotechnical Tools).
x

gl il <)

# Plan Sheet Layout: ¥DOTENG.PSL =10 x|

File Wiew Settings Tools

=] = B 2 ] )| 175 o0

2. Select Settings > Sheet Layout.

3. Change Profile Stair Stepping to On.
4. Set the Sheet View Attributes to Customize with Motif Files.
5. Click OK.

Sheet Layout Settings

Sheet Layout Progrezzion:  Left to Right [Standard] Vl

Sheet View Attributes;  Customize with Motif Files Vl

oK I Cancel |

6. Onthe GEOPAK Sheet Layout dialog box, select PROFILE from the sheet list.
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LAB Exercise: Plan and Profile Sheets

7. Set the scale to 25.0000 ft/in.

£ Plan Sheet Layout: ¥DOTENG.PSL ] 3

File ‘Wiew Settings Tools

Sheet Mame Baze Scale Description
PLAM 100.00 Plan Only Sheet
PL&NPRIOF 100.00 Plan and Profile Sheet

PROFILE 100.00 Prafile Dnly
PROFILE wWITH SUFER 100.00 Profile Only Sheet - With Superelevation Diz
PROFILE WITHOUT SUPER 100.00 Prafile Only Sheet - Without Supereleyvation

8. Click Sheet Composition.

9. Populate the Sheet Composition dialog box as below.

cLIP vERTICALT

o STATION RANGE—So

By Station Range: Radial Vl

Clip
b g Drawing Area; FO000x 31250

Horizontal:l 0.0 \-"ertical:l 0.0

iStation Hange: | 700.00

Active Drawing &rea:  varable 700.00x 31250

10. Close the Sheet Composition dialog box.

Layout Sheets

1. Click Layout Sheets.

2. Click Open GEOPAK Job then select job number 101.
3. Double click Port 1.
4

Set the Profile to Mainline by selecting it from the option list.
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LAB Exercise: Plan and Profile Sheets

3

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated

4/10/2005

5. Populate the remaining fields on the Profile (Port 1) dialog box by clicking Identify Cell

then graphically identifying the profile cell.

=101 ]

r Profile Data

Profile: |MAIMLINE

=

Chair: [MAINLINE

Station: |2DD+DD.DD R1

I 1500.00
I 25.00

I 5.00

2720017.75

Elervation:
Horizontal Scale:

Wertical Scale

e
BuDP
Y | 33783475

Equation Treatment Mo Gap vI

=l

r Prafile Cell
Draw Cell at 3.y |[:

Identity Cell

Identify Profile Port. |

r Matif File

a4l

0K Cancel |

Note

Note: The X and Y coordinates may be different than what is shown in the dialog box. They

should match the insertion points of your profile cell.

6. Click Create Motif File.

EPIan Sheet Layout: Profile (Pork 1)

=101 ]

r Profile Data

Profile: |MAIMLINE

=

Chair: [MAINLINE

Station: |2DD+DD.DD R1

I 1500.00
I 25.00

I 5.00

2720017.75

Elervation:
Horizontal Scale:

Wertical Scale

e
BuDP
Y | 33783475

Equation Treatment Mo Gap vI

=l

r Prafile Cell
Draw Cell at 3.y |[:

Identity Cell

Identify Profile Port. |

r Matif File

a4l

0K Cancel |
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LAB Exercise: Plan and Profile Sheets

7. Populate the Create Profile Motif File dialog box as below.

Plan sheet Layout: Create Profile Motif File

Target File: | C:'datahgeotwdothgeotechiPlan-otif.dgr gl

ok Cancel |

Note Note: The Seed File can be selected by clicking the Select Seed Motif File tool then
selecting Profile-Motif.dgn. The Target File name should be entered manually.

8. Click OK on the Create Profile Motif File dialog box.
A file named Profile-Motif.dgn should be created in the working directory.
9. Click OK on the Profile (Port 1) dialog box.

i =]
Job: ng Multiple: Sheets vI
Poit | Twpe | Dependency | Alignment | Offzet | rotif File |
1 Profilz Aligrment tAIMLIME Q.00 Profile-Motif.dagn
1| | 2]
Begin Station: IW Extend: IW ﬂl
End Station: Im Extend: IW ﬁl Lavout 4 Sheets |

10. In the Layout Sheets dialog box, set the Extend value for the Begin Station to —200.00.
This will force the first sheet to end at Station 205+00.00.
11. Click Layout 4 Sheets to draw the clipping shapes into the design file.

=
Job: ng Multiple: Sheets vI
Poit | Twpe | Dependency | Alignment | Offzet | rotif File |
1 Frofile Aligriment rdIMNLIME Q.0 Frofile-totif. dgn
1| | 2]
Begin Station: W Extend: IW ﬁl
End Statior: | 222+06.84 F 1 Eutend:| 000 ﬁ'l Layout 4 Sheets |

12. Four clipping shapes should be placed for the Profile.
13. Close the Layout Sheets dialog box.
14. Exit the Plan and Profile Sheet dialog box.

15. Review the results.
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Renumber Sheets

Motif File Setup

In the following steps we will set up the Motif Files created in the previous section so that the Plan
view file will be displayed in the Plan Port and the Profile view file will be displayed in the Profile
and Tabular Data Ports.

1. Open Plan-Motif.dgn.

2. Attach d17682des.dgn as a reference file.
Fit View and Save Settings if necessary.
Open Profile-Motif.dgn.

Attach d17682prof.dgn as a reference file.

o

Turn off levels 30 and 63 in the reference file.
Fit View and Save Settings if necessary.
6. Open d17682work.dgn.

Note Note: Any design file that needs to be clipped to the sheets should be attached to the Motif
Files (e.g. Survey, Utilities, Contours, etc.).

RENUMBER SHEETS
1. Click the Plan & Profile Sheets button from the VDOT — Geotechnical Tool Box

Falei oA

2. Press the Sheet Number Manager icon.
3. Select Sequence Numbers 1 through 4 then press the Edit Sheet Number button.

gPlan Sheet Layout: Sheet Number Manager 2 |EI|5|
i i i Eutend End Station Extend
s DO o) i T CRES PO ?“
2DE+D 00 ﬂ
0.0000  212+00.00 0.0000 HES
0.0000  219+00.00 0.0000 e
HAT. . 219+00.00 0.0000  222+06.84 393.1629
[~ Highlight Clipping Shape [~ “indow Center Clipping Shape

4. Populate the Edit Sheet Number dialog box as below then push OK.

[ Add Prefis |

Compute Sheet Mumber By:

Starting at Sheet Mumber 'l |3

I~ {&ppend Alpha Sulfis ZasEE |
Eegining Letter|z]; I a Lowerzase "l

Cancel |
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Renumber Sheets

5. The Sheet Number Manager dialog box should appear as below.

gPIan Sheet Layout: Sheet Number Manager o ] |

Sequence | Sheet | Alignment Begin Station E xtend End Station | Eutend

3 0.00 R 1 no. oo 1  0.0000

4 &l il
3 3 2 1 il 2
4 6 : t 1 6.8 s +
5 5 200+ R1 205400, R1 ﬂ
3 3 HAT . .. 205+00.00 R 1 0.0000 212+00.00 R 1 0.0000 1
7 7 HATI. .. 212+00.00 R 1 0.0000  219+400.00 R 1 0.0o000 i
8 8 HAT . .. 219+00.00 R 1 0.0000  222+406 .84 R 1 393 1629 =

[™ Highlight Clipping Shape ™ ‘Window Center Clipping Shape

6. Select Sequence Numbers 5 through 8 then press the Edit Sheet Number button.

MATHLINE
MATHLINE
MATHLINE

MAINLINE 200+00. 1 -Z00.0000 205+00. R
2 4 HAINLIHNE 205400.00 R 1 0.0000  212+00.00 R 0.0o00
3 5 MAINLINE 212+00.00 B 1 0.o0000  219400.00 R 0.o000 1'
4 6 HAINLINE 219+400. 1 0.0000  222+11. R &
5 5 ‘ ]
- 3

o
o
Lrra

MATHLINE

™ Highlight Clipping Shape ™ window Center Clipping Shape

7. Populate the Edit Sheet Number dialog box as below then push OK.

™ Add Prefix: |

Compute Sheet Humber By:

Starting at Sheet Humber Vl |3

‘Append Alpha Suffi: Z i B8 7|
Beqining Letter|s]: Ia Lowercaze 'l

Cancel |

8. The Sheet Number Manager dialog box should appear as below.

icix
Sequence | Shest | Alignment | Beqin Station | Extend | Erd Station | Esternd |

1 3 HAT. .. 20040000 R 1 -20. .. 205400 .00 R 1 0.o0oo0
2 4 HMAT . .. 205+00.00 R 1 0.o0000 212+00 .00 R 1
3 5 HAT. .. 21240000 B 1 o.oooo 219400 .00 B 1 il
4 3] MAT . .. 1 Ri:1 &
5 i i ﬁ
3} 1 2ol 1t
7 El g =
g 1 0.0000 Sk o

[™ Highlight Clipping Shape ™ ‘Window Center Clipping Shape
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Renumber Sheets

3

9. Dismiss the Sheet Number Manager dialog box by pressing the X in the upper right hand

corner. Press Yes when prompted to Save Settings.

Clip Plan Sheets

1. Click Clip Sheets.
2. Make sure the sheet is set to PLAN in the dialog below.

# Plan Sheet Layout: ¥DOTENG.PSL =10 x|

File Wiew Settings Tools

3. Populate the Clip Sheets dialog box as below.

£ Plan Sheet Layout: Clip Sheets 10| =l
~ Dutput File
Directong: [T Q|

Sheet Mame Prefix |d1 TEaZ d17E323.dgn
Orientation:  Ratate Yiew vI

Sheets per File: I'I todel  Active v
Sheet Range Begin: [3 | End |5 |

~ Labelz ahd Annotations

Sheet Title: [123

Project Nurmber: | 0123-015-105, C-501
b atch Line: I Station Eeeceiied tatch Line

™ Ausiiary Sheet Annotations Sample

- [T Create Digital InterPlot Plot Set

IPS File: | C:hdataboestvdstiasstechiuntiledips 3'@
Sheet Tupe: IF'Ian j DpenlnterF‘IntDlganizerl

Process Sheets |

Note The Sheet Title field will be used to place the Route Number.

4. Click Process Sheets to create the plan sheets.
5. Close the Clip Sheets dialog box.

Clip Profile Sheets

The following steps should be done in design file d17682work.dgn.
1. Change the sheet setting to PROFILE in the dialog below.
ol

File Wiew Settings Tools

j | 25.0000 ft/irn

2. Click Clip Sheets.

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated
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Renumber Sheets

3

3.

Note

© © N o 0 &

Populate the Clip Sheets dialog box as below.

EPIan Sheet Layout: Clip Sheets B ] [ |

~ Dutput File
Directory: | Q|
Sheet Mame Prefi; [d17682 | d176823a.dgn
Orientation:  Ratate Yiew vI

Sheets per File: |1 Model:  Active >
Sheet Range Begin: [3a x| End: [Ea B3|

r Labels and Annatations

Sheet Title: 123

Froject Humber: | 0123015108, C501
I ateh Line: IStatiDn RARAHRR ZX IMatch Lite:
[ Ausiliary Sheet Annotations Sampie

— [ Create Digital InterPlat Plat Set
IP5 File: | C:hdatabaectydotigestechiuntiled ips EIJEJ

Sheet Tupe: IF'Ian j DpenlnterF‘IntDrganizerl
Process Sheets |

The Sheet Title field will be used to place the Route Number.

Click Process Sheets to create the profile sheets.

Close the Clip Sheets dialog box.

Exit the Plan and Profile Sheet dialog box.

Save your run.

Open any of the newly created Profile Sheet files to see the resulting sheets.

Exit MicroStation.
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p Cross Section Sheets

INTRODUCTION

Objectives Learn the procedures for laying out cross section sheets.
Tool ¥DOT - Geotechnic

= 3 AP il O 2 o

Menu Bar Application None, except batch processing of an input file.

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."”
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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 the VDOT custom menu

bar.
£ Cross Section Sheet Composition: default.xssl ] B
File
Active Cross Section Sheet: [45 SHT W0 CL =l i Tavout She

+5 DGN File = #5 DGN File: [ xs.dan

Sheet DGM File :

Sheet Dimensions £ Cell #5 Baseline: IMAINUNE jv

5 Search Criteria Begin Station: I 287+00.00F 1

Sheet Stack Orientation .

Sheet Stack Columns (I End Station: I ME+25.00R 1

td arging and Spacing
Station Labels
Olffset Labels =|

T ) e rpun
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.
Copy Copy a Sheet in a Sheet Library.
Update Update a Sheet in a Sheet Library.

? VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Cross Section Sheets Dialog

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.

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 compute earthwork. When each
parameter is selected, the dialog changes as do the key-in fields to reflect the selected parameter.

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.

£ Cross Section Sheet Composition: default.xssl

Eile

=101 =]

Active Cross Section Sheet: [X5 SHT W0 CL

S DGH File
Sheet DGH File

Sheet Dimenzionz / Cel
%5 Search Criteria
Sheet Stack Orientation
Sheet Stack Columng
Marging and Spacing
Station Labels

Offset Labels

=] Layout Sheets |

%5 DGN File: [ xs.dan

=5 Baseline: Im

Beqin Station: IW
End Statior: IW

o

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.

5’
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Cross Section Sheets Dialog

gtrnss Section Sheet Composition: default.xssl o ] |
Eile:

Active Cross Section Sheet: [%S SHT W0 CL | Layout Sheets |
=3 DGMN File 2! Shest DGN File: [ #sheet.dgn gl
Sheet DGM File .

Sheet Dimensions / el Haorizantal Scale: I'ID.DD

%S Search Criteria Wertical Scale; |1D.EIEI

Sheet Stack Orientation

Sheet Stack Columns Sheet Flacement Point

Marging and Spacing _

Station Labels Lionwer Left = [mu]: |1DDD.EIEIEIEID op
Dffzet Labels ;I Lowawer Left ™" [mu); |1DDD.EIEIEIEID

Jud
g
Bjjy

1%, ¥

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.

gtrnss Section Sheet Composition: default.xssl o ] |
File
Active Cross Section Sheet: [%S SHT W0 CL | Layout Sheets |

S OGN File - r Sheet Dimensions

Shast DGN File width: [15.40 Height [9.60

Sheet Dim 2

%5 Search Criteria

Sheet Stack Orientation ¥ Place Shest Cell

shest Stack Columns Librany: [ default.cel gl
Marging and Spacing

Station Labels Mame: | SHXSGT

Dffset Labels | Scale: I 1.00 [ Place az Shared Cell

~ Sheet Offzet from Cell Qrigin

. Offset: IEI.DD v Offzet; ID.EIEI
 Sheet Cell Flacement

N Place Sheet Cell in %5 Sheet File "l

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 the Lower
and Upper Range Limit values to extend beyond the cell limits.
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Cross Section Sheets Dialog

3

gtrnss Section Sheet Composition: default.xssl o ] |

File
Active Cross Section Sheet: [%S SHT W0 CL | Layout Sheets |

S OGN File - %5 Element Search Criteria
Sheet DGM File | Lotames: | EI
Sheet Dimengions / Cell
<5 Search Criteria W' Ly Numbers: | 1-43.5162 EI
Sheet Stack Orientation I Colars: | EI
Sheet Stack Colurnz r Shiles:
Marging and Spacing tyles: | EI
Station Labels [ weights: | EI
Offset Labels LI ul Types: | EI
e _E tatch | Dizplay | Feset |
Py 1
E: ________ - ~ Wertical Search Range
E /)-L! LIl o ?E Lower Range Limit; [10.00
T T T T T o Upper Fange Limit; IEI.EIEI

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.

£ Cross Section Sheet Composition: default.xssl -10] =]
Eile
Active Cross Section Sheet: [X5 SHT W0 CL =] Layout Sheets |
»¢5 DG File = Sheet Stack Orientation:  Wertical vI
Sheet DGM File

Sheet Dimenzionz / Cel
%5 Search Criteria

k. Qrientation
Sheet Stack Colurnz
Marging and Spacing
Station Labelz

Offset Labels

Chest St

]
]

000

Harizmatad Slack —e

Horizontal Spacing: I 1.10
Wertical Spacing: I 1.00

Humber of Sheets per Column;

5

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorpor:
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Cross Section Sheets Dialog

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.

£ Cross Section Sheet Composition: default.xss| o ] oA |
File
Active Cross Section Sheet: [45 SHT W0 CL =] Layout Sheets |
P45 DGN File 21 ® Single Stack Baseling  Offset: [8.00
Sheet DG File _
) Double Stack Hazeline < Wirzet | 000

Sheet Dimensions / Cell

=5 Search Criteria Secand Columm Left Edge = Hifset I LN
Sheet Stack Orientation

targing and Spacing
Station Labels
Offzet Labels ;l

e easah e al=a=alar |
I AN

i, 1
el e [
u——vfr——u

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.

gtrnss Section Sheet Composition: default.xssl o ] |
File
Active Cross Section Sheet: [%S SHT W0 CL | Layout Sheets |

S OGN File - Cross Section Clip Lirnits

Sheet DGM File . :

Sheet Dimensions # Cel Mirimum Spacing Fronm Top: I 1.00

%S Search Criteria Minimum Spacing From Bottom: I 0.a0

Sheet Stack Orientation . _ I—
Shest Stack Columns Left Clip Offzet; | 0,50

Right Clip ¥ Offset: | 15.00
Station Labels

Offset Labels LI

Mirimum S pacing Between Sections: I 1.00

b asirnurn Wertical Size: I .00

Lol v |

3-<| /»H—-—._r“’-)li

B Mnimun X5 Srachge o

P I

31 L=

el =

|| ki Btton Sprng |
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Cross Section Sheets Dialog

Station Labels — Allows you to define the station label locations and plot parameters.

gtrnss Section Sheet Composition: default.xssl o ] |
File
Active Cross Section Sheet: [%S SHT W0 CL | Layout Sheets |
=5 DG File = ¥ Label Stationz

Sheet DGM File

Sheet Dimengions / Cell Plat Pararneters: Sample

%5 Search Criteria

Sheet Stack Orientation [w  Station Labelx Offset 1: | 13.00
Sheet Stack Columns . .
Margins and Spacing u Statian Label » Mifset 2: I .00

Station Labels : .
Dff <ot Labes LI Station Label v Offzet: I n.oo

]
]
[ -
| = P1S+20.00
1 ul

EEEEEEEEEEEEEE

Offset Labels — Allows you to define the offset label positions, increments and plot parameters.

£ Cross Section Sheet Composition: default.xssl -10] =l

Eile
Active Cross Section Sheet: [X5 SHT W0 CL =] Layout Sheets |

35 DGM File -+ ¥ Label Offsets
Sheet DGH File

Sheet Dimenzionz / Cel Flat Pararneters; Sanple

%5 Search Criteria

Sheet Stack Orientation ¢ Offsstlabel’y Offset1: | 0.10
Sheet Stack Columng _
Margins and Spacing l [ffeet Labely Difset 2 I .00

Station as Offzet Increment [rmu): I 10.00

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Cross Section Sheets Dialog

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.

gtrnss Section Sheet Composition: default.xssl

File

=101 ]

Active Cross Section Sheet: [%S SHT W0 CL | Layout Sheets |

Sheet Stack Orientation
Sheet Stack Colurnz
Marging and Spacing
Station Labelz

Offset Labels

Earthweork Quantity Labels
Sheet Labels
Digital InterPlat

A [¥ Label Elewations

Flot Pararneters: Zanple
[ ElevationLabel® Offset 1: [o50
[~ Elevation LebelX Offs=t2- [mon.
— Elewation Increment (mu): |2DD—

[~ Add Top Elevation Label

[~ &dd Bottom Elevation Label

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.

gtrnss Section Sheet Composition: default.xssl o ] |

File

Active Cross Section Sheet: [%S SHT W0 CL | Layout Sheets |

Sheet Stack Orientation
Sheet Stack Colurnz
Marging and Spacing
Station Labelz

Offset Labels

Elevation Labels

E arthwaork, Quantity Labels
Sheet Labels
Digital InterPlat

= W Label E arthwark Quantities

ID | = Dffset | Offset | Angle | Display |
1368000 0000000 000.  Sample
2 1415000  -0.40000 0.00... | Sample
3 14ER000 0000000  000.  Sample
4 1515000  -0.40000 0.00... | Sample

—_

- 1| | 2l

E arthwork Cluantity File:

| earth bet gl
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VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
’ 4/10/2005




Cross Section Sheets Dialog

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.

£ Cross Section Sheet Composition: default.xssl ]

File
Active Cross Section Sheet: [X5 SHT W0 CL =] Layout Sheets |

Sheet Stack Orientation =] Mame| Label | % Dffset | Offzet | Display |
Shee_t Stack Cnlumns 1 100 1505.1...  59.99390C Sample EI
Margins and 3pacing 2 Beqin Station 1269.8..  25.245972 Sample
Station Labels 3 End Station  1411.2.. 20196773 Sample KI
Offzet Labels 4 123456789 1411.2. 20196778 Sample

Elewation Labels
E arthwork Quantity Labels

4| | *l
{; ......... - Mame: |4 Tupe: [Custom =
n 1] u |
|8 LoAr 21| % Offset 1411249835 ¥ Offeet: [20.196778 @
1 M ul
i - : DF Origin |
e, SRSy Syt

Label: |12345-6739

Diizplay: Sawala

Digital InterPlot — Allows the creation of the Digital InterPlot Plot Set during the Layout Sheets

process.
£ Cross Section Sheet Composition: defaultxssl o ] 4|
File
Active Cross Section Sheet: [5 SHT Wi CL *|  Layout Sheets |
Sheet Stack. Orientation ;I v LCreate Digital InterPlat Plat Set
Sheet Stack Coluring ) —
e e ket IPS File: | C:\datahgeciroad! wrtitled.ips Ql @
Statian Labels Sheet Type: | Cross Section j
Offzet Labels
Elevation Labels Open InterPlat Organizer |
E arthwwork, Quantity Labels
Sheet Labels

Drigital InkerPlot

VDOT GeoTechnical Training Copyright © 2005 Bentley Systems, Incorporated Do Not Duplicate
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Generating Sheets

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.

LAB EXERCISE: CROSS SECTION SHEETS

Cross Section Sheet Composition

1. Open the MicroStation file c:\data\geo\vdot\geotech\d17682xsheet.dgn.

2. Select the Cross Section Sheet Composition tool.

¥DOT - Geotechnical Tools

oAl 2] S

3. Select File > Sheet Library > Attach and select the file in:
c:\data\geo\vdot\geotech\standards\GEOPAK \test3.xssl

4. Specify the file where the cross-sections reside.

£ Cross Section Sheet Composition; kest3.xss| : 10| =l

Eile
Active Cross Section Sheet: [xshest B3| Layout Sheets |

S DGH File
Sheet DGH File

Sheet Dimenzsions / Cel
%5 Search Criteria
Sheet Stack Orientation
Sheet Stack Columng
Marging and Spacing
Station Labels

#5 Baseline: IM.-’-‘«INLINE I
Begin Station: I 200+00.00
End Station: |220+DD.DD

Offzet Labels |
, L

) ! =~

T MES e |

; ==

H i -

: _g..._"__”g_-*-r'_'__!

5. For the Sheet DGN File option, specify the file where the sheets will be located.
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Lab Exercise: Cross Section Sheets

3
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gtrnss Section Sheet Composition: test3.xssl ) —10] =l
File
Active Cross Section Shest: [«shest *|  Layout Sheets |
w5 OGN File 21 Eheet DN Files [ o'wdot\geotechidl 7662sshest dorl | Q4

Sheet DGM File

Sheet Dimensions / Cel Harizantal Scale: |1D.DD

%S Search Criteria Wertical Scale; I 10.00

Sheet Stack Orientation

Sheet Stack Columnz Sheet Placement Paint

Marging and Spacing

ration Lahels Lower Left = [mu): |224?48.354?E4 DE
Dffset Labels = Lower Left™r [mul: [ 224745 354336

[ Detach Existing Sheets befare Processing
Aftachment:  All Sheets In Active Model "l

7. Next, verify the cell library according to the following dialog.

£ Cross Section Sheet Composition: kest3.xssl ; =100 =i
Eile
Active Cross Section Sheet: [xsheet =l Layout Sheets |

%S [IGM File - r~ Sheet Dimenzions

Sheet DGM File width: [35.00 Height: [23.00

Sheet Dimensic -]

%5 Search Criteria

Sheet Stack Origntation ¥ Place Shest Cell

Shee_t Stack I:olur!ms Library: | dd\projgeopakvBoadicelshest2000,cel gl
Marging and Spacing

Station Labels Name: | ssect

Difset Labels = Scale: [1.00 [T Place as Shared Cell

B B e e ; ~ Sheet Offzet from Cell Qrigin

E . # Offzet; |2.EIEI v Oifzet: |1.DS ﬁl

W leon sl ' ~ Sheet Cell Placement

el '

L H| ! Place Sheet Cell in %5 Sheet File Vl

T ;

8. Once these options have been verified select the layout Sheet button in the upper right of the

dialog to perform the sheet layout process.

9. Review the cross section sheets.
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gINT Information

VDOT GINT DATA INPUT TEMPLATES, LIBRARY FILES

AND MICROSTATION MACROS

*** JSE WITH GINT VERSION 5 ONLY ***

1.0 CONTENTS

This gINT package contains 9 files:

README.DOC - this help file

VTRC5.GLB - VDOT gINT library

VTRCL.GDT - VDOT gINT data entry template for SPT borehole logs
SOIL.GDT - VDOT gINT data entry template for soil surveys
CPTU.GDT - VDOT gINT data entry template for CPT logs

SPT _CPT.GDT - VDOT gINT combined data template for SPT and CPT logs
BOREHOLE.GCX - File for converting SPT logs to GEOPAK input format
SOIL_SURVEY.GCX - File for converting soil survey logs to GEOPAK input format
SAMPLE.MDB - GEOPAK data file template.

2.0 INSTALLATION:
Make sure that gINT software is not running during the installation.

The installer places files automatically in the following folders:
VTRC5.GLB C:\Program Files\gintw
GDT, GCX, MDB files C:\Program Files\gintw\datatmpl

After running the installer, start gINT and click on File -> System Properties -> File
Location Defaults.

6. Enable the VTRC5.GLB library (specify path). When enabled, this library will print a
vertical string at the bottom left of a log output in the following format:

a r w DD PRE

VDOT GeoTechnical Training Do Not Duplicate
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3.0 DATA ENTRY TEMPLATES

7.
8.

10.

11.
12.
13.

report_name:project_name:gINT_version:VDOT_gINT _library_version:current_date
Goto File -> System Properties -> DXF Files and check the following settings:
Arial ->HtFac 1=0.7 Wid Fac 1 =0.7

Solid Fills Output as Solids (checked)

Point Entities Output as Points

Multiple Page Output to Separate Files (checked)
Goto File -> System Properties -> General and check the following settings:
Unspecified Line Thickness = 0.007

Unspecified Point Thickness = 0.007
Default Print Management Option = Print as data sets are completed
Update your gINT program through the gINT Software website.
DO NOT merge with your current library file. Use this library separately.

3.0 DATA ENTRY TEMPLATES

When using VTRC1.GDT and SOIL.GDT templates, place “BOH” (without quotation marks) in the
stratum description field and enter bottom depth same as top depth to automatically display “Bottom of
Hole” in the output log. Make sure that the first stratum starts at 0 depth when using the SOIL.GDT
template.

CPTU.GDT template should be used with an electronic data file from a CPT rig.

Contact VDOT Materials for assistance with the input file preparation.

SPT_CPT.GDT template should not be used for the initial data entry. It is designed for merging
databases already constructed with VTRC1.GDT (SPT data) and CPTU.GDT (CPT data) templates.

Merging is done using File -> Import/Export -> Import from Database menu items. The resulting
database allows for a combined SPT and CPT output.

4.0 OUTPUT REPORTS

LoGs:

5’

The following output reports are available:

SPT_LOG - SPT Borehole Log (VTRC1.GDT structure)

SPT_LOG_COMP - Composite SPT Borehole Log (VTRC1.GDT structure)

CPT_LOG - CPT Log (CPTU.GDT structure)

CPT_LOG_COMP - Composite CPT Log (CPTU.GDT structure)
VDOT GeoTechnical Training Do Not Duplicate
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4.0 OUTPUT REPORTS

Individual SPT log depth per page is set to 40 ft or 12 m by default.

You can override it at input using the “Depth_Log_Page” column within
“Borehole”.

Another way is to set the first stratum depth to 0.001, instead of 0. This will
force 40 ft or 12 m per page.

Composite SPT logs are always set to 40 ft or 12 m.

CPT logs are set to 100 ft per page.

FENCES:
SPT_FENCE1 - SPT Fence Diagram (VTRC1.GDT structure)
SPT_FENCE2 - SPT Fence Diagram (VTRC1.GDT structure)
CPT_FENCE - CPT Fence Diagram (CPTU.GDT structure)
SPT_CPT_FENCE1 - Combined SPT and CPT Fence (SPT_CPT.GDT structure)
SPT_CPT_FENCE2 - Combined SPT and CPT Fence (SPT_CPT.GDT structure)
GRFC TABLES:
SOIL_SURVEY - Soil Survey Report (SOIL.GDT structure)
Note various run-time user inputs when generating reports.
Most of these inputs are self explanatory.
Here are some additional details:
SPT_LOG and SPT_LOG_COMP reports:
GW _strata_legend - Enter “y” to place water symbols within the strata legend column, instead
of at the depth/elevation line (default).
DE_SCALE - Enter “y” to create “Depth Scale” and “Elevation Scale” column headings,
instead of “Depth” and “Elevation” (default titles).
in_line_spt - Enter “y” to plot the blow counts in one horizontal line, instead of
stepwise (default).
VDOT GeoTechnical Training Do Not Duplicate
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4.0 OUTPUT REPORTS

SPT_FENCE_1 AND SPT_FENCE_2 REPORTS:

N - Enter “y” to plot N-values instead of individual blows.
draw_site_map - Enter “y” to plot a borehole layout.
fence_location - Heading (description) displayed at the top.

SPT_CPT_FENCE1 AND SPT_CPT_FENCE2 REPORTS:

North_East - Enter “y” to show Northing and Easting on the x-axis,

instead of Station and Offset.
5.0 QUERIES

One query is currently available on projects compiled with the VTRC1.GDT data input template. It
allows an automatic calculation of the total length of drilling, and the total length of coring for the
entire project. To access this query, click on File -> Queries... while in the Input mode. A Query List
table will be displayed showing the TLD query. Click on the Execute button in the lower left to run

this query.

An example of a query output appears as follows:

L0

G i B 0D
ICGTTW ouiput | RePoRTs | svMeoLs | DRAWINGS | DATA DESIGH | UTILITIES
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6.0 MICROSTATION MACROS

Macro files are installed automatically in default directories, as follows:

autogeo.ba C:\Program Files\Bentley\Workspace\standards\macros
comp.ba C:\Program Files\Bentley\Workspace\standards\macros
fence.ba C:\Program Files\Bentley\Workspace\standards\macros
cptcomp.ba C:\Program Files\Bentley\Workspace\standards\macros
font.rsc C:\Program Files\Bentley\Workspace\system\symb
color.tbl C:\Program Files\Bentley\Workspace\system\data
printer2.plt C:\Program Files\Bentley\Workspace\standards\plotdrv
USTN.MO01 C:\Program
Files\Bentley\Workspace\interfaces\MicroStation\materials

USTN.r01 C:\Program
Files\Bentley\Workspace\interfaces\MicroStation\materials

stmaterials.upf C:\Program Files\Bentley\Workspace\system\data
stmaterials.ucf C:\Program Files\Bentley\Workspace\users
materials.cel C:\gINT_materials

materials.cdx C:\gINT_materials

install fonts.doc C: \gINT_materials

BRSEED.DGN C:\gINT_materials

MBRSEED.DGN C:\gINT_materials

You may have several previous (old) macro files, which should be deleted (if present).

They include:
Comp.BAS CPTtext.BA
Fence.BAS
Dxftext.BAS Dxftext,BA
DxftextM.BAS DxftextM.BAS
Stick.BA Stick.BAS
StickM.BAS StickM.BA
VDOT GeoTechnical Training Do Not Duplicate
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If these files are present, they may recompile and overwrite the new files.

To run the latest macros simply type:
Macro comp (to process composite log)
Macro fence (to process fence diagram)
Macro cptcomp (to process CPT log)

AUTOGEO.BA
This is an Auto-conversion macro file.
To run, simply type: Macro autogeo

1. To ensure proper operation you must first open a seed file, then import a DXF gINT file into
it, then run a MACRO.

2. At the bottom of each composite log there is a field labeled "REMARKS:". This field is
bordered to the right by the Page Number block. It is essential that the text following the word
"REMARKS:" does not exceed a total length of 93 characters.

3.  Make sure that "PRINTER2.PLT" driver is selected when plotting your output from
MicroStation.

4. 'Normal' plot scales may not work properly. There are 2 ways to compensate for this. The
first is to enter new plot scale factors.

5. These are:
English Sheets: 0.8967

Metric Sheets: 0.9444

This is based on the use of proper seed files

(MBRSEED.DGN for metric and BRSEED.DGN for English units).

The second method is to simply input the dimension (only ONE), and the rest will be filled in. There
have been some problems with sheets rotating, so we may have to hard key in 34.9, (for the first
dimension), or just live with trimming the sheets. If anyone has a better way, please pass it along to
Keith Weakley.

111 The latest suggestion, which needs to verified in the "field", is that we can use 0.906 as a plot scale
for both Metric and English.

For questions regarding the MicroStation Macro installation and operation, contact
Keith Weakley at the Staunton District Structure & Bridge Office — (540) 332-9109.
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7.0 GEOPAK

gINT projects compiled with VTRC1.GDT and SOIL.GDT data input templates can be converted for
access by GEOPAK. Make sure that your gINT program is updated to version 5.1.068 or higher. The
conversion process works as follows:

For projects compiled using the VTRC1.GDT template:

e Open your gINT project file.

e Click on File -> Import/Export -> Export to Database...

e Select SAMPLE.MDB (select MDB file type first) as “Template to create database”.

e Assign a name to the yellow “Database” field. This will be the name of the converted file.
e Check the “Use Correspondence File” box.

e Select “borehole.gcx” as the “Correspondence File”.

e Click on the “OK” button below.

o A file will be created in the MDB format. Use it as your input to GEOPAK.

An example of a conversion process appears as follows:

5 & D D

ml OUTPUT | REPORTS | SYMBOLS | DRAWING 5 | DATA DES

w, EXPORT DATA TO DAT

For projects compiled using the SOIL.GDT template the process is essentially the same, except that
you select “soil_survey.gcx” as the “Correspondence File”.

Note that several new fields have been added for GEOPAK compatibility with gINT. They include
JOBNUMBER, CHAINNAME, and AUGER_REFUSAL_DEPTH. These fields are for GEOPAK use
only. Also, for proper GEOPAK conversion, make sure that your “Offset” is entered as a numeric
value only. For example, enter —12 as a 12 ft left offset and 15 as a 15 ft right offset (negative=Ieft,
positive=right of centerline).
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Copyright © 2003 Commonwealth of Virginia.

THE SOFTWARE IS PROVIDED "AS-1S", WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED. IN NO EVENT SHALL COMMONWEALTH OF
VIRGINIA BE LIABLE FOR ANY SPECIAL, INCIDENTAL, INDIRECT

OR CONSEQUENTIAL DAMAGES OF ANY KIND, OR ANY DAMAGES WHATSOEVER,
INCLUDING, WITHOUT LIMITATION, THOSE RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER OR NOT ADVISED OF THE POSSIBILITY OF
DAMAGE, AND ON ANY THEORY OF LIABILITY, ARISING OUT OF OR

IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

THE SOFTWARE COULD INCLUDE TECHNICAL OR OTHER INACCURACIES

OR TYPOGRAPHICAL ERRORS. CHANGES ARE PERIODICALLY ADDED TO

THE INFORMATION HEREIN; THESE CHANGES MAY BE INCORPORATED IN
FUTURE EDITIONS AT ANY TIME.

PERMISSION IS GRANTED TO ANYONE TO USE THIS SOFTWARE ON VDOT PROJECTS.

gINT is a registered trademark of gINT Software.

Last modified on 6/23/2003
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