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CHAPTER 1 - INTRODUCTION TO GEOPAK® SURVEY FOR TDOT

This training course is intended to assist the surveyor with the setup, creation, and processing
of survey data using GEOPAK® Survey to conform with the TDOT Survey & Design Computer-
aided Drafting and Design CADD Standards. Please refer to the GEOPAK® help files for more
specific information regarding GEOPAK® functions.

1.1 COURSE OUTLINE

As part of this course, we will process the survey data for a small TDOT project in Smith
County. The dataset includes survey data from multiple days of data collection which contain
RTK, Total Station, and Aerial Survey data. The following topics are covered in the course:

* Field Codes and COGO Element Names

» Standard Project Directory Structure

= Standard Design File Names

= Survey Project Preferences

= Creating a new survey project

= Creating and Processing a new Survey Dataset
= Survey Mapping and MicroStation® v8 Levels

= DTM Creation

» Processing Additional Datasets

1.2 CADD STANDARDS AND SUPPORT

TDOT CADD Standards for MicroStation® and GEOPAK® is maintained and distributed by the
CADD Support section of the Design Division. This information is available on the TDOT
website at the following URL.:

http://www.tdot.state.tn.us/Chief Engineer/assistant engineer design/design/v8/V8design.htm#Documentation

This manual is available online in Adobe Acrobat PDF format at the following URL.:

http://www.tdot.state.tn.us/Chief Engineer/assistant engineer design/design/survey.htm

Support for GEOPAK® survey is provided through the TDOT Design Division. Questions or
comments regarding the use of the GEOPAK® Survey Training Manual should be directed to
the TDOT Regional Survey offices.

The following software versions were used in the development of this manual:

=  MicroStation® 08.05.02.35
= GEOPAK® 08.08.02.73
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1.3 COURSE DATA FILES

The data files provided for this course include:

=  SMO080-01.doc (Limits of project with GPS Control Information)

=  SMO080-01.ctl (GPS Control Point File output from TN DOT Geodetic Control
Database)

=  SmithSR80-topo.dgn (3D topographic DGN File from Aerial Survey)

=  SmithSR80-dtm.dgn (3D graphic surface features from Aerial Survey)
=  SMO080-01TP1.ixt (Day 1 Field Collected Data in ASCII format)

=  SMO080-01TP2.txt (Day 2 Field Collected Data in ASCII format)

=  SMO080-01CTL.txt (Control Point Data in ASCII format)

= Alg304.isu (SR 80 proposed alignment input file)

» Par3o4.isu (Parcel input file)

The files are available online at the following URL:

http://www.tdot.state.tn.us/Chief Engineer/assistant engineer design/design/survey.htm

The latest Standard TDOT Survey files for MicroStation® and GEOPAK® should be
downloaded to the user's computer prior to the training course. These files and support
documents are available at the following URL:

http://www.tdot.state.tn.us/Chief Engineer/assistant engineer design/design/survey.htm

It is recommended the user to allow the self-extracting executables to install in the default
directories. This will allow the TDOT visual basic applications and interface to locate the
designated files required to operate.

1.4 TDOT WORKFLOW

The workflow processes followed in this manual are recommended as a best practice. The
following are examples of recommended workflow processes:

For New Projects:

= Create Project Directory

= Create Survey MicroStation® File

» Open new Survey MicroStation® File
» Activate GEOPAK®

=  Access GEOPAK® Survey

= Set Survey Preferences

= Create New Survey Project

= Recheck Survey Preferences

» Create New Dataset

= Check and edit Dataset

* Import, Reduce and Map Dataset

» Visual checks of Points and Survey Chains
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» Edit Points and Survey Chains as needed
* Run Crossing Chain

* Build DTM

» Visual checks of DTM and Contours

For Existing Projects:

= Open existing Survey MicroStation® File (if the user receives a “GEOPAK® Units
Synchronization Alert” dialog about GEOPAK® Preferences Unit System being set to
English while MicroStation® is set to meters, then simply select “Cancel”. This is an
issue with DGN files from the office of Aerial Survey’s seed files due to their
necessary software setup).

» Activate GEOPAK®

* Access GEOPAK® Survey

= Open Existing survey project

= Check Survey Preferences

= Create Additional Datasets

» Check and edit Dataset

= Import, Reduce and Map Additional Datasets
» Visual checks of Points and Survey Chains
» Edit Points and Survey Chains as needed
* Run Crossing Chain

* Build DTM

» Visual checks of DTM and Contours

The following screen capture shows the Survey Project WorkFlow Toolbox developed by
TDOT that can be activated from the custom TDOT menu in MicroStation®. This toolbox allows
for quick access to commonly used tools once the user obtains a basic understanding of
GEOPAK® Survey.

TDOT Survey Project WorkF low Toolbox §|
Project Control Dataset Processing
Create Project | Preferences Mew Dataset Cpen Dakaset Control Editor
Open Project | Save Project = Edi Dataset Reduce Review Repotts

Close Project Import bo GPE | Update OES/3YZ Save Dataset

Delete Dataset

Gr.sguhic:; Display Coamﬁ'ratel freometry Fakrs) Pra.';mmg
[ & C Manager Classic COGD Edit Crossing Chains/Breaklines
Drawe Profile Horizonkal Alignment Tools Build TTM From Surves
Plan Wiew Labeler Graphical OGO Load DTM Features
Profile Labeler Generate Groundline Profile Edit DTM
Shift Line Style Edit Points TIM Tracking - Height Taoal
Flip Line Style Edit Chains TIM Skatistics
Wisualize Features
Uniisualize Features cancel
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CHAPTER 2 - FIELD SURVEY AND RELATION TO COGO

2.1 CONTROL POINTS

TDOT maintains a database containing all Geodetic Survey Control Point data for the entire
state. This information is typically supplied by TDOT when the project is assigned and will serve
as the primary project control for field survey work. The database is available, if needed, online
at the following URL.:

http://www.tdot.state.tn.us/Chief Engineer/assistant engineer design/design/survey.htm

2.2 SURVEY POINTS

All survey data processed through GEOPAK® Survey is stored in a GEOPAK® Coordinate
Geometry (COGO) database. The database is given a .gpk file extension. Each point must
have a unique name. Point names can be alpha-numeric, but not numeric-alpha. For example,
S2 is supported, however S2S is not. All points shall have an “S” as the prefix. Example:
S2000, S2001, etc. No special characters or other naming conventions are allowed.

Field Codes (descriptors)

In order for data to be processed by GEOPAK® and displayed correctly in MicroStation®, the
correct codes must be used when collecting data in the field. It is extremely important that field
personnel be very careful about the proper use of point descriptors. Proper understanding will
make the office processing much more efficient and prevent errors in the finished survey. The
following rules should be observed:

= Use only those descriptors that are supported by our system. These are outlined in
the TDOT Survey Manager Database (SMD) V8 Feature Codes document, found at
the following website:
(http://www.tdot.state.tn.us/Chief Engineer/assistant engineer design/design/survey
-htm). Appendix A (Pages A1-A3) contains the current version of this document. If in
doubt or if the identity of the point is unknown, use XMISC and make a note. NEVER
INVENT OR MAKE UP A DESCRIPTOR.

= Additional information can be stored for any survey point by adding a comment to the
point descriptor. For items below indicating a note, the note is necessary on one
survey point in a given feature. The length of a note is limited only by the data
collector. The specific codes documented below make use of field comments.

» The equal sign is the delimiter used by TDOT to indicate field notes. This is user

1% Gk

definable. Also, TDOT uses “+” as the begin line code, “-“ as the end line code, “*” as
the curve code and “~” as a separator between double-coded points. These are also

user definable.
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Example Field Coding of Points

1.

Drainage Structures

Pipes

PIPE=note

Where note contains description including size and type, for example a 15” concrete pipe
would be coded +PIPE=15" RCP on one end and -PIPE on the other.

Pipes connected to manholes or catchbasins are located with the storm sewer code (STS)
to properly generate the DTM. In the case where one end of pipe is in a manhole and one
end is open, locate the pipe with storm sewer code and shoot an extra ground shot at the
pipe outlet to properly generate DTM.

Box Culverts
CV=note

Where note contains description of culvert.

Utilities

To field code the size of utilities, precede the TDOT SMD code with the size of the utility in
inches. This is applicable for all codes that are preceded by a question mark in the TDOT
SMD Feature Code document. For example, code a 12" gas line as 12GL, an 18" water
line as 18WL, and a 15” storm sewer as 15STS. Individual custom line styles exist for each
size utility.

Water & gas valves, Water & gas meters

XWV=note

XGV=note

XWM=note

XGM=note

Where note contains optional number for use when many valves or meters are very close
and would be overlapping on the map.

Overhead wires
XLW=note

Shoot low wire at point directly over proposed centerline at true elevation. Note contains
description of the various wires.

Utility Poles

XUP=note (utility poles without lights)
XLP1=note (utility poles with one light)
XLP2=note (utility poles with two lights)
XLP3=note (utility poles with three lights)
XLP4=note (utility poles with four lights)

Note contains abbreviations for types of wires hanging on pole, for example P, P/T etc.

Driveways (DR), field entrances (FE), business entrances (BE), and parking lots (PK)

DR=note
Where note contains description (width and surface material) placed on one point in line
only.
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4. Edge of Pavement

EP=note
Where note contains description of surface type (ie: GRAVEL).
This should be used for the edge of traveled roadway only.

5. Property line information
X1P=note (existing iron pin property corner)
Where note contains description of condition of iron pin, ie: 3/4” Rebar, Bent, etc.

XPL=note (other types of monumentation)
Where note contains description of monument (ie: Planted Stone, AXLE, Wood Post, etc).

XROWA (ROW monument in a straight line or near straight line break (Type A)

XROWB (ROW monument in 90 degree break (TYPE B or C)

6. Buildings
BC=note
Where note contains a description according to TDOT standards including type and
number of stories. If building contains a business, include the business name.

7. Bridges

BRI=note
Where note contains description of structure.

8. Fences

FN=note
Where note contains description of the type of fence.

9. Edge of Pavements
EP=note

Shoulders (paved only)
SH=note

Where note contains description including width and surface material.

10. Underground Tanks

T=note
Where note contains description of tank including size and type of fluid stored.

11. Trees

XTREE=X type
Where x contains the diameter of the tree trunk in inches. Assumes 6” if blank
Type contains the tree species (ie: Sweet Gum). This is optional.

GEOPAK® Survey 2004 Edition 2-3
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2.3 SURVEY CHAINS

A series of Survey Points representing a linear feature can be connected together as a Survey
Chain. Linking codes are used to designate how individual field shots are reconnected to form
Survey Chains. Linking codes are special characters pre-pended to the feature in the field as
the data is collected. TDOT utilizes the following linking codes:

+ Begin Line
- End Line
* Close Figure

The following additional linking codes are available but not utilized by TDOT:

PC*  Begin Curve (tangent to previous line)

OC*  Point on Curve (begin/end non-tangent curve)
PT* End Curve (tangent to next line)

CC*  Point of Compound or Reverse curve

CF*  Curve Fit (spline fit to irregular curves)

To collect a series of 3 points representing a fence line; each point would be coded as follows in
the field (Note, the field code FN is used for a Fence Line):

+FN
FN N
EN j; M — L FN

When the survey data is processed, GEOPAK® will automatically generate the names for the
Survey Chains. Therefore, there is not a standard definition for Survey Chain names in the
TDOT CADD Standards manual.

Survey Chains are named according to the feature code name used to collect the shots defining
the chain. In the above example, a Survey Chain named “FN" will be created in the .gpk file. If a
second fence line is collected, GEOPAK® will increment the name by 1. For example, a second
fence line would be named “FN-1" in the .gpk file. Subsequent fence lines would be
incremented by 1.

IMPORTANT: Survey Chains are connected by the order of point numbers. The point numbers
do not have to be sequential, but they must be in increasing order. Since the actual mapping is
produced by the reduced coordinate file and not the raw data file, the point numbers determine
the sequence, not the order of field location (order of shots in raw data file).
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2.4 CROSSING BREAKLINES

When collecting field data, personnel should attempt to avoid crossing breaklines that have a
DTM surface attribute of breaklines. This will facilitate proper creation of the TIN file by the office
personnel. If this guidance is not followed, additional vertices will be inserted at the point of
crossing in the TIN file.

2.5 DATASETS

A project can be comprised of multiple datasets. These can include different source formats,
different areas of a project, or individual field crews. Typical TDOT practice is to create a
dataset for each day’s work.

GEOPAK® Survey 2004 Edition 2-5



TDOT GEOPAK® Survey 2004 Edition Training Guide

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING.

GEOPAK® Survey 2004 Edition



TDOT GEOPAK® Survey 2004 Edition Training Guide

CHAPTER 3 - SETTING UP A GEOPAK® SURVEY PROJECT

3.1 DIRECTORY STRUCTURE

For the purpose of this training manual the directory structure will show a local directory from

the user’s personal computer (i.e. C:\Projects\SM080-01).

3.2 CREATING A DGN

The TDOT Survey Manual, Section 3.4.2.1 Filename, defines the standard MicroStation®
design file names to be used on TDOT survey projects. The following paragraph was taken from

that section.

This file shall have the form 11222-33filetype.DGN where:

= 11 =the county code (See Table A-7), and as shown in the CADD Guidelines
» 222 = the route number (if not a state route the surveyor’s discretion is allowed.)
=  —33 = GNSS project number (Contact the Regional Survey Supervisor for this

number)

» Filetype = Survey (Survey Topography and Profile data)

Example: DV155-01Survey.DGN

» Filetype = SurveySUE (Survey Subsurface Utility Engineering data)

Example: DV155-01SurveySUE.DGN

Open MicroStation® and create a new .dgn as shown in the dialog below.

E3

Cancel

& New
Direckory
_ Directonies:
| SMOB0-015urvey.dgr C:hProjects\Sk0O30-01%
S mithS R 20-dim. dgn = C:\
SmithSF 20-tapo.dgn [ Projects
= Sh0a0-01
File Type: Dirives:
MicroStation DGM Files [*.dgn] | [&¢C
[ Show File |lcons
Seed File
c:hprogram fileshbentleyhwork spacehsystemtzeedheeed?d dan

| Help

E ik
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Use the Select Seed File button shown in the dialog above to select the seed file (or template
file) to be used to create the new file. For the purpose of this training manual Survseed.dgn is to
be used. The seed files can be downloaded through the following TDOT website:

http://www.tdot.state.tn.us/Chief Engineer/assistant engineer design/design/v8/V8design.htm#
MicroStation®

Select S5eed File

File  Directary

Files: I':Jir'ec.tu.a.r.ies:

| Survzeed don . Bentley\ W ork zpacetsystemieeedt
b etricDropoffM otez. dgn :J = 2

M etricE PSCHotes. dgn [ Pragrarm Files

b etricz eneralM otez.dgn = Bentley

bt odelS eed. dgn [ wiorkzpace

zeed?d.dgn [ system

zeed3d.dgn = zeed

reed=5.dgn

eed=5h dgn

tranzeed.dgn [ g

WEST 20D DGM

WEST3ID.DGM - Cancel ]

Lizt Filez of Type: Dirives:

MicraStation DGM Files [*.dgn] | [BTC ~] Help

The TDOT Interface in the MicroStation® Manager Workspace should be selected in order for
many custom applications to appear.

Z& MicroStation Manager X

File Directory Help

Files: Directories:

[ SM080-01 Survey. don C:AProjectzASM080-07% 20 -VE DEN

5 41, = Ch

SmithS RE0-dim. dan [ Projects

SmithSRB0-topo.dgn = SM080-01

“

Ligt Files of Type: Dirives:
MicraStation DGM Files [* dgn)] | B ] _
[T Bead-Only Cancel

[ Show File loong

Workspace

e User: Juntitled

] L] <]

P Project: [Mo Project
e Dot

default
newLzer
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3.3 ACCESSING GEOPAK® SURVEY

To access GEOPAK® Survey, open the survey MicroStation® File (the file created in Section
3.2) and select Applications — GEOPAK® Survey — Survey from the MicroStation® pull

down menu as shown below.

|ﬂpplicatiun5 Window  T.0,0.T. Help

GECPAK

GEDPAK ERIDGE
GEDPAE DRAINAGE
GEOPAE LAMDECAPE
GEDPAK ROAD

GEOPAE SITE

GEDPAK SURVEY
GEOPAE WATER SEWER

v A v v v v v v

The Survey toolbar, shown below, is opened.

Suryvey (Mo Project)

—
T

Help

About GECPAK

Project Dataset  Wisualization Geometry  DTIM Plans Preparations

Tool Boxes

To open the individual Tool Boxes for the items listed on the Survey toolbar, click on Tool

Boxes and toggle on / off as shown below.

Suryey (Mo Project)

—
Projectk Dataset  Wisualization Geometry DTM  Plans Preparations |I'I"I'| EDES

Project

[Dataset
Yisualization
Geornekry
Geometry Tools
Geometry Lkilities
DTM

Flans Preparations
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The Main tool box contains all the tool boxes listed in the Tool Boxes pull down menu. This
training guide will document using the Survey toolbar to access the various GEOPAK® Survey
functions. GEOPAK® Survey can also be opened through TDOT Survey Project Workflow
Toolbox as shown below (Note: The TDOT Interface in the MicroStation® Manager Workspace
must be selected in order for this option to appear).

T.0.2.T. Help
i Active Angle
Area Patterns
Centetlines
Cross Sections
Custom Line Styles
Drainage (Flan)

Drainage {Profiles/Culv, Sections)

v v v v w v v

Erosion Control

Iplat - Default Settings
Lightirg

Pavement Marking 3
Permits & Forms

Plan Phase Stamps

Profiles ]
Public Hearing Cells

Raster - Move by Datum Adjust

sHeRS 3
Sheet Cells

Sheet Titles

Signalization 3
Signs »

ow Toolbox k

Text Parameters by Active Scale
Text Styles Plus. ..

The following screen capture shows the TDOT Survey Project WorkFlow Toolbox developed
by TDOT that can be activated from the custom TDOT menu in MicroStation®. This toolbox
allows for quick access to commonly used tools once the user obtains a basic understanding of
GEOPAK® Survey.

TDOT Survey Project WorkF low Toolbox

Project Controf Dataset Processing
Create Project | Preferences Mew Dataset Cpen Dataset Control Editor
Open Project | Sawve Projeck [ Edit Dataset Reduce Rewview Reparts

Close Project Import to GPE Update OBSIEYZ Save Dataset

Delete Dataset

Ea"aum}:; Pisplay C‘aamﬁ'?atelﬁeametry Frkro Pm.;mﬂ}g
[ & C Manager Classic COE0 Edit Crossing Chains/Breaklines
Diraw Profile Harizontal lignment Tools Build DTM From Survey
Plan Wiew Labeler Graphical OG0 Load DTM Features
Profile Labeler Generate Groundline Profile Edit DTM
Shift Line Styvle Edit Points TIM Tracking - Height Tool
Flip Line Style Edit Chains TIN Statistics
Wisualize Features
Unvisualize Features -ancel
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CHAPTER 4 - SURVEY PROJECT PREFERENCES

Before the user creates a new survey project, the user must first set the default Survey
Preferences. This preference file will be used as a basis for individual project preference files.
From the Survey toolbar, select Project — Preferences to access the dialog shown below.

The dialog could differ from the one shown below depending on the past history of the user's
machine. Select Default — Save As... to save the default.sdp file in the C:\Program
Files\Bentley\geopak\bin directory.

Important! Always close the active survey project to edit the default preference file.

Default Preferences : C:\Program Files\Bentley\seopakibinldefault.sdp

Default
| Datazet | Wisualization | Geometry | DT
Mame : Direchory :
! ! Q|
Configuration [ ezcription ;
I
Job Mumber : Job Directory
! Q| 4l
Global Working Directory : | BJ
Ok LCancel

4.1 PROJECT TAB

In the Project tab three options are listed on the left portion of the dialog box: Settings, User,
and Configuration.

Settings

When the Settings option is selected, the dialog appears as shown above. All fields in the
setting group should be left blank for the default survey preferences, but may be entered for
the project specific survey preference file later.

Name:

This field is used to key-in the Name that will be used for the creation of a new survey project
file. The survey project file (.prj file) associates projects with their respective job number, user,
working directory, survey and Coordinate Geometry database, and other associated project
files. The Name is assigned by the respective TDOT Regional Survey office.

Directory:
This key-in field is used to identify the Directory where the .prj file will be stored. By pressing the
magnifier button the desired directory may be identified.

Description:
This field is used to specify an optional Description to be associated with the project.
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Job Number:

This field is used to specify the Coordinate Geometry database (.gpk file) that will be used with
this project. The GPK file is used to store all data that is processed through GEOPAK® Survey
or GEOPAK® COGO commands. The Job Number is assigned by the respective TDOT
Regional Survey office.

Job Directory:
This key-in field is used to identify the Directory where the .gpk file will be stored. By pressing
the magnifier button the desired directory may be identified.

Global Working Directory:
The Global Working Directory should be left blank.

User
When the User option is selected, the Project tab should be completed as described below.

Default Preferences : C:\Program Files\Bentley\seopakibinidefault.sdp

Defaulk

Project | D atazet | Wisualization | Geometny | DTH
Marme : Full Hame :
EN [ Survey
Dezcrption ;

OF Code : Paszwiord :
E |

Ok Cancel

Name:
Key-in field to identify the Name of the survey project user. The name should consist of
alphanumeric characters with no spaces or special characters.

Full Name:
The Full Name field further identifies project users and will be displayed when users are being
selected as a project is opened.

Description:
The Description field further identifies the user by associating an optional description with a
particular user.

OP Code:

The OP Code field sets the GEOPAK® Operator Code used for all coordinate geometry
operations during this session. The Operator Code, along with the Job Number, will also be
used whenever an input file is created by the software. The Operator Code can be a maximum
of two characters.
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Password:

Passwords are NOT to be used or set for any TDOT projects.
Configuration

When the Configuration option is selected, the Project tab should be completed as shown

below.
Default Preferences : C:\Program Files\Bentley\eeopakibin\default.sdp
Drefaulk
Froject | Dataset | Wisualization | Geometry | DTH
Interface :  Survey Menu Bar 71
[ Auto Open last project
[T Auto Open first project found
[ Create Default Project If Mone Found
¥ Close Project Manager When Exiting
Ok LCancel
Interface:

The pull down menu allows the user to select how the Survey Menu is displayed.

Auto Open Last Project
The Auto Open Last Project toggle allows GEOPAK® to automatically open the last active
project when GEOPAK® Survey was invoked. This command is useful if you are working on
only one project at a time.

Auto Open First Project Found
The Auto Open First Project Found toggle allows GEOPAK® to automatically open the first
project found in the working directory when GEOPAK® Survey is invoked.

Create Default Project If None Found

The Create Default Project If None Found toggle allows GEOPAK® to automatically create a
project if no project is found in the working directory when GEOPAK® Survey is invoked.
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Close Project Manager When Exiting
The Close Project Manager When Exiting toggle allows GEOPAK® to close the active project
when GEOPAK® Survey is exited.

4.2 DATASET TAB

When the Dataset tab is selected, the dialog should be completed as described below.

Default Preferences : C:\Program Files\Bentley\geopakibinidefault.sdp

Defaulk

Froject | Dataset | Yizualization | Geometry | DTH

MHame :

Settings
Data Source !
Linking Codes Dreszcription

bz File

Cortrol File - = .
Reduction Litput Directary :

Configuration | ﬂ

[ Usze datazet name as output sub-direchany

ok LCancel |

Settings
When the Settings option is selected, the Dataset tab appears as shown above. Leave the
fields blank for this class.

Name:

The Name field will set the default name when a new dataset is created. In this class, the name
of the first dataset will be “TP1” (represents topography) and will be set when the dataset is
created. The Name can be changed when each new dataset is created. The Name field should
be limited to alphanumeric characters with no special characters or spaces used other than a
hyphen “-“ or an underscore “_” character.

Description:

The Description field provided. A description can be entered when a new dataset is created
within a survey project

Output Directory:
The Output Directory is used to identify the directory where output information (i.e., reports,
OBS and control files, etc.) related to the dataset is placed.

Use dataset name as output sub-directory

When toggled on, a directory of the same name as the dataset is created in the directory
specified by the Output Directory, and used for all output files created by the reduction
process. For this class, the option should be on.

GEOPAK® Survey 2004 Edition 4-4



TDOT GEOPAK® Survey 2004 Edition Training Guide

Data Source

When Data Source is selected, the Dataset tab should be completed as shown below.

Default Preferences : C:\Program, Files\Be ntley\eeopakibinidefault.sdp

Defaulk

|"-.r"i$ualizatil:un | Geometry | DTH

Froject

Data Source ;. ASCH File(z] "l ASCH Type . =vE to Coordinates

-

W Process LeodePeode zame as Baw Data

bz File
Control File
Reductiaon
Configuration

[ Use thiz File Extension(s] instead of the default : | *cor* sz bt

Ok | Cancel

Data Source:

The drop down list contains options for importing / downloading files into GEOPAK®.

ASCII Type:
The drop down list contains options for different formats of ASCII types.

Linking Codes

When Linking Codes is selected, the Dataset tab should be completed as shown below.

Linking Codes are explained in further detail in Section 2.3.

Default Preferences : C:\Program, Files\Bentley\eeopakibinidefault.sdp

Default
Froject | Dataszat | Yizualization | Geometny | OTH
W BeginLine: [+ PCCurve: | [
i=r'|:s: End Line : l— PT Curve : l— Left Right : l—
Obs FE _ Beg/End Curve : l— Curve Fit ; l— Front Back. : l—
Ezr;ltzltizlrl'ue Cloze Figure : [+ PCC Curve: [ UpDown: |
Configuration
[ Stare Linking Code az Point Description Duplicate Prefis : li
[ Linking Code |z After Feature Comment Char: [=
LCancel |
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Obs File
When Obs File is selected, the Dataset tab should be completed as shown below.

Default Preferences : C:\Program Files\Bentley\seopakibinidefault.sdp

Default
Froject | Dataset | “isualization | Geometry | DTH
Settings [ Usze Sting Substitutions Edit Dezcription Code Substitutions |
Drata Source
Linking Codes | J
bz File [~ PRemove Duplicate Shats frorm DBS when converting
Larral _F"E W iForce Survey Chaing to be Created with Mo GAPS:
Reduction
Configuration ¥ Auto Increment Duplicate Chain Names when converting
Renumber Paints By : None e |

Ok LCancel

Auto increment Duplicate Chain Names when converting
Select this option to add a number to the end of the duplicate Survey Chain Names.

Control File
When Control File is selected, the Dataset tab should be completed as shown below.

Default Preferences : C:\Program Files\Bentley\geopakibinidefault.sdp

Default

Froject | Dataset | Yizualization | Geometry | DTH
W [ Import CTL points
D.atE.' Source [ Setthe Default CTL File to use :
Linking Codes

Obs File | J

Contral File

Reduction
Canfiguratian ¥ Transfer Coardinate R ecards when converting Raw data

ok LCancel |
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Reduction
When Reduction is selected, the Dataset tab should be completed as shown below.

Default Preferences : C:\Program Files\Bentley\geopakibinidefault.sdp

Diefault

Fraoject | Dataset |"«.J'isuali2atil:un | Geometry | DTH ]
Settings Adiustment Method : _Metwork Least Squares ¥ | T.Dlerances
Data Source Digtance | 0.030

- . .
Lhkns o [+ Comect far earth curvature and atmospheric refraction. Aridle |73EI.EIEI

Obs File [T Compute coordinate standard emors and emor elipzes. | Elevation ] 0100
Control File [

F eduction
Configuration

#1Z Decimal Flaces 4 ¥

Error Estimates

[T Donot show reduce dialog when processing.

Ok Cancel

Configuration
When Configuration is selected, the Dataset tab should be completed as shown below.

Default Preferences : C:\Program Files\Bentley\eeopakibintdefault.sdp
Default

Froject | Dataset |"-.J'isualizati-:|n | Geometry | DTH
[ Auto Open Editor

Settings Import After Feduction
Data Source

Linking Codes
Obs File ¥ Delete Remaoves From GPE
Control File

R eductian

v Delete Removes Data files Stare Elements into GPE.

Scan GPE. for Orphan datasets

Configuration

[ Auto Oper first datazet found

W
v
B

[T Auto Open last dataset W Auto Open A5CI Dislog
W Shaw Other User Datasets
r

[T Auto Create default dataset

ok LCancel |

Clear Faw File List ‘When 0 atazet New
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4.3 VISUALIZATION TAB

When the Visualization tab is selected, and the Settings option is selected, the dialog should
be completed as shown below.

Default Preferences : C:\Program Files\Bentley\geopakibinidefault.sdp
Defaulk

Project | Dataset | ¥iualeation | Geometry | DTM
SMD Feature File :
] C:AProgram Filesh\GeopakStandardsh TMOOT. 2md ﬂ

Settings
i appinig
Configuration Plat Scale :

Crozz Section B0.0000C

¥ Apply Feature Best Match

[ Usze Shared Cells

ok LCancel |

Settings

SMD Feature File:

Specifies the SMD file to be used for mapping the survey field codes to MicroStation®. The
latest TDOT .smd file can be downloaded through the following link:

http://www.tdot.state.tn.us/Chief Engineer/assistant engineer design/design/v8/V8design.htm

Plot Scale:
Indicates the scale at which Points, Symbols, Survey Chains, etc., will be mapped into the
drawing. For TDOT surveys, the scale is always 50.00.

Apply Feature Best Match

When toggled on, GEOPAK® will match the field codes found in the raw data to the feature
codes defined in the SMD file in the event there is not an exact match. For example, the SMD
file contains the code “EP” for an edge of pavement. The field data may include multiple field
codes named “EP1”,”"EP2”, etc. With Apply Feature Best Match toggled on, each of these
surveyed lines will be matched to the feature code “EP” in order to define how the lines will be
visualized in MicroStation®.
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Mapping
When Mapping is selected, the Visualization tab should be completed as shown below.

Default Preferences : C:\Program Files\Bentley\aeopakibinidefault.sdp

Default
Project | Dataset | Wizualization | Geometry | DT
¥ Mame / Number

Settings

apring ¥ Elewvation

Configuration
Crass Section W Descrp Label

¥ Comment

Ok Lancel

Name / Number
When toggled on, the point name / number information is placed on the drawing on the
appropriate level.

Elevation
When toggled on, the point elevation information is placed in the drawing on the appropriate
level.

Description Label
When toggled on, the point description information is placed in the drawing on the appropriate
level.

Comment
When toggled on, the point attribute information is placed in the drawing on the appropriate
level.

Configuration
When Configuration is selected, the Visualization tab should be completed as shown below.

Default Preferences : C:\Program Files\Bentleyleeopakibinidefault.sdp

Default
Project | Dataset | “isualization | Geometry | OTH
Iv Auto Draw Mapping After Process or Impart

[ Always Draw bapping ta thiz DGM file :

| a|

Configuration
Cross Section

Paint Label Re-Mapping:  Position relative ta symbol "l

Curve Geometry @ P-C-P tieated as Line Shing ™ |

Ok LCancel
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Auto Draw Mapping After Process or Import
When toggled on, survey points and chains will be automatically placed into the drawing on the
appropriate levels.

Cross Section
When Cross Section is selected, the Visualization tab should be completed as shown below.

Default Preferences : C:\Program Files\Bentley\geopakibinidefault.sdp

Diefaulk

Project ] Datazet ] Wizualization ] Geomety ] DTH ]
Settings [ Plot Elevation Test : 12.34 Haorizantal Scale [10
b apping Wertical Scale T

[~ Flot PCodes
Harizantal Distance Between : | 10000

Wertical Distance Between : | 1000.0

Harizontal Talerance : | 0.01
Yertical Taolerance ; | 0.01

Ok LCancel

Crozg Section Element Sumbology : |
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4.4 GEOMETRY TAB

When the Geometry tab is selected, and the Settings option is selected, the dialog should be
completed as shown below.

Default Preferences : C:\Program Files\Bentley\geopakibinidefault.sdp

Defaulk
Froject | Datazet | Visualization / 1 DT
S ettings Unit System : _English Vj Set Global Geodetic: Data I
Egnliguiation Eoordinate:  NE v| 531234 |
Direction :  Bearing *| g°g912 - |
Station: 12+34 | 9.939)12 - |

ok LCancel |

Settings
Set Global Geodetic Data
TDOT does not use this option.

Configuration

When the Geometry tab is selected and the Configuration option is selected, the dialog should
be completed as shown below.

Default Preferences : C:\Program, Files\Bentley\eeopakibinidefault.sdp

Defaulk
Project | Dataset | Visualization | Geometry | DT
[ Redefine Elements in GPE

[nput Directory [Optional] ;

| 2y

Cutput Directory [Optional] :

| =y

LCancel |

Redefine Elements in GPK
When toggled on, sets the redefine parameter in the Classic COGO dialog in GEOPAK®. As a
TDOT best practice recommendation, leave this option toggled off.
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Input Directory (Optional)
This option is used to specify the directory where properly formatted COGO input files are
located.

Output Directory (Optional)
This option is used to specify the directory to save COGO output files to.

45 DTM TAB

When the DTM tab is selected and the Settings option is selected, the dialog should be
completed as shown below.

Default Preferences : C:\Program Files\Bentley\seopakibinidefault.sdp

Defaulk

Froject | Dataset | Wisualization | Geometry |

S ettings Deteming DT Inclusion frarm: Point/Chain Attribute Field i

0ok Dissolve Option: _Side | Side Length: [75.000

Ok Cancel

Settings
Determine DTM Inclusion from:

Specifies how the Build GEOPAK® DTM (from Survey Data) dialog controls the inclusion or
exclusion of survey points and survey chains collected in the field.

All Points/ Chains included - All surveyed points and chains will be included in the DTM.
survey chains will be included as breaklines.

Feature Table (SMD) - The DTM inclusion is determined by feature definition in the SMD file.

Point/ Chain Attribute Field - The DTM inclusion is determined by the Attribute field of the
individual survey points and survey chains.

Dissolve Option:
Specifies how the Build GEOPAK® DTM (from Survey Data) dialog controls the creation of

individual triangles in the TIN model. Options are None, Sliver and Side (preferred). If the Side
option is used the maximum triangle side length can be input.
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Stroking

When Stroking is selected, the DTM tab should be completed as shown below.

Default Preferences : C:\Program Files\Bentley\geopakibinidefault.sdp

Default
Project | Dataset | Wisualization | Geametry | DTH

W Stoke Curves Ao Stroke Tolerance | 0100

[ Shoke Linear |

ok LCancel

Once all of the preferences have been chosen, select the OK button to accept.

GEOPAK® Survey 2004 Edition
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CHAPTER 5 - CREATING A NEW SURVEY PROJECT

5.1 CREATING A NEW SURVEY PROJECT

After the Project Preferences have been set, you are ready to create a new GEOPAK® Survey
project. This process will copy the default preference file (default.sdp) to your project working
directory and it then becomes a project specific preference file (*.spp). From the Survey
toolbar, select New and the following dialog is opened.

Populate the dialog with the appropriate values. Once the dialog is populated, select OK to
create the new project.

& Pro ject New

Directory : | C:\Projects\SMO20-01Y o]
Job Mumber ;| 304 Q.
Deszcription ;

| SR-80 Smith County

Ok LCancel

After the survey project has been created, the user can change the Project Preferences to suit
the user’s needs. Select Yes in the dialog below to create the .gpk file.

C:\Projects)aM080-014job3o4. gpk nok found, Create Job 3o4
9 in directory Ci\Projects\SMOS0-0157

Project  Dataset  Wisualization Geometry DIM  Plans Preparations  Tool Boxes

GEOPAK® Survey 2004 Edition 5-1



TDOT GEOPAK® Survey 2004 Edition Training Guide

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING.

GEOPAK® Survey 2004 Edition



TDOT GEOPAK® Survey 2004 Edition Training Guide

CHAPTER 6 - PROCESSING SURVEY DATA

6.1 CREATING NEW DATASETS

To create a new dataset and process the raw data, select Dataset — New... from the Survey
toolbar and the following dialog is opened. Select the Dataset Add Source File to List button to

add the SM080-01CTL dataset.

Project | Dataset  Wisualization Geometry  DIM

Mame: |CTL Create ™

SROS0-0NCTL bx

Data Source :  ASCI File(s) v| #7Z to Coordinates "|

Output Directary : | o \projectz\am020-07% Q,
W Use dataset narme as output sub-directon

Source Format : Y2 to Coordinates

File[z] to Use :

[ F'rljiEl::t:E: SSkA080-01%5k 030-01 CT L. bt

++ XLOnO

Ok | Cancel |

Z to Coordinates I; I:IP‘-':}E?EL E;.rﬁ P

JDataset Add Source File o Listl

ol

I 1o

Name:

The Name of the dataset is user definable. The Name will also be used as the name of the sub-
directory if the Use dataset name as output sub-directory option is checked. Each set of raw
data that is processed for the project should have a unique name assigned. The Name field
should be limited to alphanumeric characters with no special characters or spaces used other
than a hyphen “-“ or an underscore “_” character.
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Description:
This key-in field is used to enter an optional description for the dataset.
Data Source:

A variety of data source options are supported in GEOPAK® Survey. For this example the
ASCII file was exported from the data collector to a coordinate file.

Output Directory:

Select the directory where output information for this dataset (i.e., reports, OBS and control
files) is placed.

Use dataset name as output sub-directory

When toggled on, a directory of the same name as the dataset is created, and used for all
output files. When not toggled on, the specified Output Directory is used. If the Output
Directory field is left blank, the Working Directory is used.

Select the OK button to create the new dataset or Cancel to abort the operation.

Delimiter

The user must set the delimiter for the dataset when using ASCII format. The dialog shown

below illustrates the use of a “,” to separate columns in the ASCII file. Note: To begin select a
line as shown below.

# XYZ to Coordinates  User : SU Dataset : CTL [ZJIEI@I

File | C:\Projects%5MO30-0145MOS0-01CTL bt ﬂ Linking Code

Comment Delimiter  Other ™ =

: .5914.19
S02.734560.97673,1979252.35 7
S03.734582.247 1 197970247 ¢

505.735471.98212,1980596.19  Space ~|
501 7339855 O brpgar 71734 514386 WP
Phurn | v ~| z | |CodePCode |

Reszet Mt > Chair il

W LoadASCH Dialog On D atazet Open 5 W Import &fter Process
[~ Open Editor After Processing & W Stare Elements into GPE

W Process LeodePoode same as Raw Data

GEOPAK® Survey 2004 Edition 6-2



TDOT GEOPAK® Survey 2004 Edition Training Guide

Comment Delimiter

The dialog below shows the Comment Delimiter used for adding a comment to a field point.

E XYZ to Coordinates User : SUU Dataset : CTL

File | C:\ProjectshSMOS0-0145M030-01CTL =t ﬂ

Delimiter . bl

S01.733986.5914,1972941 71734, 514.366 X CP=80-20-0

S02,734560.97673.1979252.35216 513,778 »CP=30-80-02
S03,734852 24741 1979702.47035.511.114 «CP=30-80-03
505,735471.98212,1330536.19354 512,607 »CP=30-80-05

W Load ASCI Dialog On Drataset Open
i . Process
[~ Open Editor After Processing

W Process LeodePoode same as Raw Data

5001 733985.5914 1978941.71794  514.366 HCP
PHurn | v | ® ~| z ¥| LCodePCode |
Reset Chain ~

[ Import &fter Process
[ Stare Elements into GPE

PNum identifies the first column in the ASCII file to be the point number.

E XYZ to Coordinates

User : SU Dataset : CTL

Filz | C:%Projects45h020-01%5M080-01 CTL k=t ﬂ Linking Code |
Delirniter . bl Comment Delimiter Other ™ =

S071,733985.5914,1973941.71794 514 366 < CP=80-230-01 -
C07 FIRCA QFETI 1QFIAR2 3h21E,51 3,778 XCP=80-30-02

g 1979702 47035,511.114 XCP=80-20-03

i 19805596.19954 512 607 XCP=80-80-05 j

£

PCode 33935 55974 1972947, 71734 514,366 HCP

z | LCodePCode |

e v vl x -
LCode

Chain J
DTH iog On Datazet Open
. Process
br Processing

Par Mame
Far ' alue

code zame az Raw Data
£ones

. LCodePCode

Chain bl

[+ |mport After Frocess
W Stare Elements into GPE

Mone

GEOPAK® Survey 2004 Edition
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Y identifies the second column in the ASCII file to be the northing.

E XY7 to Coordinates User : SU Dataset : CTL

Filz | C:%Projects45h020-01%5M080-01 CTL. k=t ﬂ Linking Code |
Delirniter . - Comment Delimiter Other ™ =
5071,733935.5914.1973941.71734.51 4. 366 =< CP=30-30-01 -
50273560, 97673.1979262 3621651 3. 778 < CP=80-30-02
503734882 24741 1979702 47035, 511.114 < CP=80-30-03
5065,735471.9821 2.13805596.13354 51 2 607 < CP=30-30-05 ﬂ
S0 e 1973341.71734 A14. 366 #=CP
PMum - q % | z ¥| LCodePCode ¥ |
£ -
Reszet Chain ~
PCode g
W Load ASCIH Diglog  PMum 5 ¥ Impart &fter Process
[~ Open Editor After LE:'FIE & W Stare Elements inta GPE.
ain
"
¥ Process LoodePc OTH ata
Par Mame

X identifies the third column in the ASCII file to be the easting.

E X¥Z to Coordinates User : 510 Dataset : CTL

Filz | C:“Projectsy5h080-0145M080-01CTL bat g Linking Code

Drelimiter . 7 Comment Delimiter Other ™ | =
S01,733985.5914,1973941. 71794 514,366 < CP=20-230-01 -
S02,734560.97672,1979252. 35216 513,778 < CP=20-230-02

S03,734282 24741 1979702.47035 511,114 % CP=80-80-03

505,735471.93212,.1380596.19954 512 607 <CP=80-30-05 j
S F33985.5914 1973941.71734 B14 366 #CP
PNum | v m z ¥ | LCodePCode ¥ |
X
Reset ; Chain ¥
W Load ASCH Dialog On Datazet Open PCode [V Import &fter Process
[ Open Editor &fter Processing - Er:"l u;n [+ Stare Elements into GPE,
¥ PFrocess LoodePoode same as FRaw Dal D. i
Chair
MTh
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Z identifies the fourth column in the ASCII file to be the elevation.

7% XYZ to Coordinates  User : SU Dataset : CTL [ZJIEI@I

File | C:\ProjectshSMOS0-0145MOS0-01CTL bt ﬂ

Delirniter . -

Linking Code |
Comment Delimiter Other ™ =

501,733385.6914.19739341.71794,514.366 < CP=20-280-01
502,734560.97673.19793252. 35216,591 3. 778 < CP=80-30-02
503,734382 24741 197370247 035,511,114, CP=80-30-03

-

5065,735471.9821 2,.13805596.13354 51 2 607 < CP=30-30-05 ﬂ
A
S0 ¥33985.5914 1973341.71734 v ®=CP
PMum | v | ® | q LCodePCode ¥
Reszet PCode Chain ~
PHum
¥ Load ASCH Dialog On Dataset Open 5 [ LE':'FIE ess
[T Open Editor After Processing & [ E?T\I*In nko GPE.
¥ Process LeodePoode same as Faw Data
Far Mame
Parale

LCodePCode identifies the fifth column in the ASCII fi

le to be the linking and feature code.

Z XYZ to Coordinates User : SU Dataset : CTL 5 @
File | C:Projects"Sk080-01 %5 MOB0-01CT L k=t ﬂ Linking Code Flode
Delimiter b Cormrment Delirmiter  Othe Phurn
S01,733995 59141978941 71734 514, 368 ¥ CP=20-20-01 Eﬁ”.de
502 734560.97673.1979252 35216 513, 778 % CP=80-20-02 S
5037345852, 24741 1979702, 47035 511,114 %CP=50-00-03 DTH
505,735471.95212,1980536.19954 512 607 < CP=80-80-05 Par Name
Par % alue
501 7339855914 1978941 71794 514,366 | 2w
PHurn | v v| ¥| =z >
Rezet None

[+ Load ASCH Dialog On Datazet Open

P
[~ Open Editar &fter Processing &

¥ Process LeodePoode same as Baw Data

v Import After Frocess
W Stare Elements into GPE

GEOPAK® Survey 2004 Edition
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Linking Code

The dialog below shows the Linking codes used for Begin Line, End Line and Close Figure.

Note: The Linking Code button is available after the LCodePCode field is selected.

Doelinniter . hd

Comment Delimiter  Other ™ =

] 4
End Line: |-
PC Curve
FT Curve
% P EEEEE— . T Conmtinuation : _EEIEZI
s Cloze Figure : | #
File | C:\Projects\SM080-01%5MOS0-01CTL b=t & N A )

501,733985.5914,1978341. 71794 514. 366 »CP=80-80-01
S02.734560.97673.1979262. 35216 513,778 X CP=20-80-02
S03,734882. 24741 1979702.47035,511.114 XCP=80-80-03

F

W Load ASCI Dislog On Datazet Open
[~ Dpen Editar &fter Pracessing

Process

W Process LeodePoode zame az Raw Data

505,735471.98212,1930596. 19954 512 607 <CP=30-80-05 ~|

501 733985.5914 1978941.71794  E14.366 HOP

Phum | v | x | z ¥| LCodePCode |
_Feset | Chain ¥

W Import &fter Process
W Stare Elements into GPE.

Once the dataset format has been defined, the user can proceed with processing. Note: A point
must be highlighted as shown in the dialog to be able to process the dataset.

E XY7 to Coordinates User : SU Dataset : CTL

File [C:%Projects\SMOS0-01 45 MOS0-0T CTL tot Q]

Delirmiter bl

502 734560.97673,1979052,3521 5,51 3 773 XL P=B0.80.02
503734662 24741 1979702 47035.511. 114 XCP=00-60-03
G085, 73547199212, 1980595,19954.51 2,607 XCP=00-80-05

51 7339855914 1978941.71794
PHum | v v| % -|

Linking Code

Comment Delimiter  Other ™ =

514,366 HOP
B w| |CodePCode |

Feszet M et =

[V Load ASCH Dialog On D ataset Open
[~ Open Editor &fter Processing

¥ Process LoodePcode same as Raw Data

WV Import After Process
[v Staore Elements into GPE,

The dataset is mapped based on the SMD file selected in Section 4.3 Visualization tab.

The user should repeat the same process for the TP1 and TP2 datasets. Once the Dataset
New dialog is invoked again, the user will have to remove the existing CTL (or TP1) information,
replace with the new dataset information, then process.

GEOPAK® Survey 2004 Edition
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6.2 COPYING DATASETS

Additional datasets can be created as described above or if the source format is the same,
datasets may be copied under a different file name as shown below. Only the new source file
would need to be defined. Select Dataset — Copy... from the Survey toolbar. Sub directories
will not be created using this method.

Survey (Project : Sm080-01 User : SU)

Project | Dataset  Wisualization Geometry DIM  Plans Preparations  Tool Boxes

Mew...
Open. ..
Edit
Save

Close !

Delete...

& Dataset Co Py

Mew Mame: | TF1

Mew Description : | SMO30-01 TP bt

Select Datazet bo Copy 5

M ame D' escriptiaon

SHOS0-0TCTL kat

For the purposes of this class, the user should not copy a dataset.
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6.3 DELETING A DATASET

Note: The dataset being deleted has to be the active or open dataset. Only the information in
this particular dataset is deleted. This is a useful tool since GEOPAK® creates various files that
are associated with the dataset. This tool would be used if an incorrect source file was
processed or if there was a major error in the source file making the dataset invalid. For the
purposes of this class the user should not delete any datasets.

Survey (Project :Sm080-D1 User :5U_Dataset : TP1)

Project | Dataset  Wisualization Geometty  DIM  Plans Preparations  Tool Boxes

Properties. ..

=1 EdikAr
Coicor

Review Reparts 4
Irmpork To GPE

Update OBS and Y2

By selecting the following toggles, the .obs and .xyz files are deleted as well as the elements
removed from the .gpk file.

& Dataset Delete Current E|I__rz|

Ok to Delete Current D ataset |
¥ Delete Data Files
¥ Delete From GPE

LCancel j
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The dialog shown below will appear confirming the deletion of the survey chains and points. The
Information dialog summarizes the points and chains from the active dataset that will be
deleted and the total number of points and chains contained in the GPK file. The original dataset
source file remains intact.

0 Deleted (27 of 167 Survey Chains and (1106 of 1544) Paoints.,

GEOPAK® Survey 2004 Edition 6-9
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6.4 REDUCE DATASET

To reduce the dataset, populate the GPK file and map elements into MicroStation®, access
Dataset Reduce as shown below. For the purposes of this class the user should not reduce
any datasets.

Survey (Project : Sm080-01 User : SU)

Project | Dataset Wisualization Geometry DIM  Plans Preparations  Tool Boxes

Mew...
e, ..
Edit
Save
COpy...
Renarne

I

Close
Delete, ..

Propetties. ..

Zontrol Editor

Review Repisrts 4
Import To GPE

pdate OBS and ¥YZ

The Dataset Reduce window will open, as shown below.

B Reduce : ...m0B0-01\TP... [= ][ 5[]

Adiuztment Method : - Mo Adjustment 7 |

Process

[T Donot show reduce dialog when processing.

¥ iImport After Reduction:

Adjustment Method:

The Adjustment Method is selected by the Project Preferences dialog at the creation of the
project; however, it can be modified at this point. The options shown below are supported by
GEOPAK® Survey.
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diustment Method £ No Adjustrment
Compazz Fule
Tranzit Rule

Metwork Least Squares

Import After Reduction

Select this option to automatically import the survey data into the .gpk file after the data is
reduced. The value for this option is set in the Project Preferences at the creation of the
project, but can be modified at this point.

Process
This starts the dataset reduction process.
When the Process button is selected, the following actions occur:

= The survey data is reduced according to the selected Adjustment Method.

= Several reports are generated in the sub-directory for the dataset. The Data
Reduction Report (.rpt) is automatically opened in a MicroStation® text editor.

= |f Import After Reduction is toggled on, the survey data is imported into the .gpk
file.

= |f Import After Reduction is toggled off, the user must select Dataset — Import to
GPK from the Survey toolbar to initiate the import process.
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6.5 REVIEW REPORTS

The user can now review the available reports. The reports can be reviewed by opening the
Survey Reports dialog by selecting Dataset — Review Reports — Dialog from the Survey
toolbar.

Survey (Project : Sm080-01 User:SU Dataset:TP2)

Project | Dataset  Wisualization Geometry DTM  Plans Preparations  Tool Boxes

Mew, ..
Qpen...
Edit
Save
COpy...
Close

Delete, .,

Properties. ..

Cankral Editaor

view Reports m

Import To GPE Tool Box

pdate ©BS and Y2 Preliminary Analysis

Abstracted Horz, Measurement
Harz. Error Estirnates

Yertical Adjustrments

Horizonkal Adjustments

Horz, Mebwork Coordinates
Horz, Geo-Coordinates
Adjusted Coordinates

align. Ref, & Elevations
Survey Reduction Report
Surnmary Report

Build Manuscripk

| | = B ] kR e | | 4 &Etl"."lt':."l_l:lg

: Eeature Code Error Report —

The Feature Code Error Report button can be selected to view the feature code errors (or
unrecognized descriptors) as shown in the text editor window below.

=y Survey Reports

Original Source Data
Corverted Faw Data [FL OBS Format] I
Adjusted Coordinates I

Activity Log
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& Text Editor: C:\Projects\SMOB0-01YCT] Mfeacode.err.

Fle Edt Criteria
D[l &|a|@f <~

[Mnknown FeatureCodes that were found in XVZ file but are not stored in database.

Mnknown Feature Code . . i

Inknovn Feature Code . .. 4"TL

Mnknowvn Feature Code . .. GIY

Inknowyn Feature Code . .. SIGH1

| [ |Lire: 1 [Cak:1

Once the incorrect Feature Code is known, open the Original Source Data file to determine
which points were incorrectly coded.

ESurvey Reporis r- || rs?|

Corverted Raw Data [FL OBS Farmat
Adjusted Coordinates

Activity Log

Eeature Caode Error Fepart

& Text Editor: C:\Projects\SMOBO0-01SmOB0-01TP2. txt

File | Edit  Criteria

D Undo k42 ]u-“j =

— Redo Zkrl+R,

542 o 1979759 9355 ,511.7104, +ED1=BISHOP HOLLOW L&NE ASP. -
542w 1979236.0084,511.2061, +RD2

542 Find Mext ©Ctr4D (1979228 .8634,512.7320,+BL

542 {1979238 . 3893.512. 0765, BL
542 cut Ctrlex [1979249.3270.511.3583 ,BL
Si2 e | 1979259 6951, 511, 5161 RDL
sS4z =PV M- 119792607984, 511 . 3157, RD2
542  Paste Chrl+y [1979263 20475111588, RD1

Sd2or—rrror oo 1979267 3910, 510. 9888, RDL
S4210,734474.0539,1979274 2452 ,510.8406,RD1 :Jl

|I:om|:uleted zearch |Line: 1 |I:0I: 1

Text to Find: | GUY
[T Match Caze

Cancel
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& Text Editor: C:\Projects\SMOB0-011Sm0B0-01TP2. txt =9
File Edit Criteria I
D|=|d] 4 |@[@] -]~

L)
510142, 735224 5395.1980539 6477.524 1176, BL2 -l

S10143, 735227 .2299,1980522 4013, 521 3045, -BL3
S10144, 735216 .4824,1980525.4240.524 9373 BL2
S10145, 735218 5446,1980513 2996 522 4684 _BL2
S10146,.735207 .6023,1980539.2059,531 . 2561, [
S10147.735226.9191,1930567 8897, 529 7980 EF
S10148,735239.7580,1930600.3916, 531 . 3266 EF

S10149, 7352199937, 1980590 .0011,.538 1209, XF _J
S10150, 735233 .3314, 1980607 .9720, 537 4262 XP

S10151,735188 0854, 1980506 .9067,533. 3446, XSFUR ﬂ
|I:om|:|leted search |Line: 945 |EDI: 42

The feature codes will be corrected in Chapter 8. The point will be remapped to the correct
settings as defined by the SMD file (Note: Redefine must be active in the COGO dialog). Once
updated, the new information pertaining to the edited point is stored in the GPK file. The Original
Source Data file remains intact.

The Activity Log tracks (all activity) the detailed history of the .gpk file including all the
modifications, additions, or changes to the .gpk file.

E Survey Reports E|§i

Oniginal Source Data
Corverted Raw Data [FL OBS Format]
Adjuzted Coordinates

Stk [ ng

Feature Code Error B eport

If the following Information dialog appears after processing or importing the dataset into the
GPK file, errors were encountered in chains being miscoded. These chains are displayed but
the SMD file does not know how to interpret them. The user must review the Activity Log to
determine which points need to be corrected.

3 Mapping Errors were found,
0 Errars writken ta file CriProjecks) SMOS0-011Sm080-01 . lag.
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E Text Editor: C:\Projects\SMOBO-0115m080-01.log
File Edit Criteria

O] ||| & |8 @] o]~

1 i |
Survey

Survey Activity Log C:~FROJECTS~SMO80-01~SHOBO0-01. LOG

Data=zet DATE: 2-16-2009 14:45:12 %

PROCESS SURVEY: 2-16-2009 14:45:30 Uszer:SU Dataset:TP2

Data Source: ASCIT EVZ

C:~Project=~SHO80-01~Sm080-01TP2 . t2t processed into OBS and XYZ files
Main File Delimiter: .

Conment Delimiter: = _'
Chain Hame from PCode Field. Linear Code from LCode Field.

IMPORT TO GPK: 2-16-2009 14:46:22 User:SU Dataset TF2
C:~Project=~SHO80-01~CTL~TF2 =yz C: “Project=~SHO80-01-~CTL~TFZ ob=s imported intc

-

|C0mpleted zearch iLine: 867 Cal: 1

Open and review the Activity Log for any errors in processing the dataset.

6.6 RAW DATA EDITOR

The user can review the obs file by selecting Dataset — Edit from the Survey toolbar to open
the GEOPAK® Survey Editor. The raw data editor is used to review and correct raw data prior
to processing. For the purposes of this class, the Raw Data Editor will not be used to edit the

raw data.
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CHAPTER 7 - VISUALIZING SURVEY DATA

7.1 TDOT SMD (SURVEY MANAGER DATABASE)

The SMD Database dictates various graphic and surface functions. To review the SMD settings
choose Visualization — Edit SMD File.

Survey (Project ; Sm080-01 User ; SU}

Project  Dakasek !ﬁsualizatiun Geometry  DTM  Plans Preparations  Tool Boxes

Wisualize. ..
nvisualize. ..
Display »

The TNDOT.smd file is password protected and cannot be modified, but can be viewed by
selecting Cancel in lieu of entering a Password.

£ Password g '

Pazsword: |

ok |

Select the Feature or Item to Review and a full definition of the Feature can be viewed.

1] o 0|2

& [C:\Program FilesYGeopakStandardsh THDOT . smd = F= Survey Manager Preferences Item Review ... XCP
[ Survey
[ Survey Contral
#B Bench Mark i~ Feature
> Control Faint Feature Name FeatweName [P
*CK. Check Paint Pt Feature - _
HTRAY Traverse Point Label 5}"‘“_b_0|09}' Feature Description [ Contral Point
#SPUR Temporary Survey Point Label Positions
H Haoriz Phota Point Desc Parameters
2 Wertical Photo Point Adiust Size
®HY Horz/vert Photo Point Linear Feature
£ Drainage Linking Code
3 Terrain Model DTM Control
23 Man-Trans Features
3 Transportation Features ok i e
3 R.0W. Property & Esmnts
23 Palitical Boundaries
3 Traffic Contral
23 Utilities W
23 Wegetation
£ Misc., Default & Dffice Codes |
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?:ffs.ur.vev Preference

File Edit 3Zettings Fawvorites Help

#id] oD/ ARy

[ Survey
(= Survey Contral
#BM Bench Mark
Bi| %CF Control Point
*CK Check Paint
STRAY Traverse Paint
®SPUR Temporary Survey Paint
*#H Horiz Photo Paint
#0 Wertical Phato Paint
#HY HorzVert Photo Point
3 Drainage
23 Tenain Madel
3 Man-Trans Features
3 Transportation Features
3 R.0W . Property & Esmnts
£ Poltical Boundaries
23 Traffic Control
3 Utilities
1 Vegetation
£ Misc.. Default & Office Codes

&2 [:\Program Files\GeopakStandardsh THDOT smd

= Survey Manager Preferences Item Review ... XCP

¥ Faint Feature

Feature Mame
Foint Feature

Label Symbology
Label Positions
Desc Parameters

EI=

Tepe Cel bl I

[~ Paint Lacatar

Symbol.  Mone ¥ I

- Paint Cell

Cell Library: [STDS.cel

al

Aduszt Size
Linear Feature Mame: HLCP Select Cell I
lI;)I?l;ngoiTriT = ; ¥ &pply Creation Scale I 1.0000
| Roatation Angle. [TL00001
Spply i LCancel i

Individual datasets can be visualized or unvisualized by using the Visualization menu. This
command is writing or deleting the graphic information to the MicroStation® file. The command
is not mapping new information. In order to visualize a dataset, the dataset must first be
imported into the GPK file. For the purposes of this class, the user should not visualize or

unvisualize any datasets.

Survey (Project : SmO80-01 User : Survey)

Project  Dataset !msualizatinn Geometry  DTIM  Plans Preparations  Tool Boxes

Yisualize...

Edit SMLC File

Display

]

E UnVisualize E]

Process Cancel

About to Untizualize survey from MicroStation fle.

7 Set Search

Select Datazets

1 cTL
1 TF1
TPZ

kark. All I
Clear All I

Cancel

Fl

koaore Detail ..
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The Set Search feature, which can be utilized in other applications, allows the user to identify
which elements are to be used. Toggle TP2 in the Set Search dialog to unvisualize the
elements in the TP2 dataset. Select Process from the UnVisualize dialog. The graphics will be
removed from the drawing file. After unvisualizing the graphics, the graphics can now be
visualized. Select Process as shown in the dialog below.

# Set Search B _

Select D atazets

S_ Visualize | : _ E E;l{ Eo HE k ......

TPz Cancel |
bare Detail .. |

About to draw survey into the kicroStation file.

Set Search |

Process | Cancel |

b ark Al |
Clear All I
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CHAPTER 8 - MANIPULATING SURVEY DATA

8.1 POINT EDITING

Select Geometry — Points — Edit from the Survey toolbar to access the Point Edit dialog
shown below.

Project Dataset  Wisualization Geometry DTM  Plans Preparations  Tool Boxes
Graphical Cogo
Mavigakar
Classic Cogo

I
Zhains ¥ Inverse
Toisls » Locate Traverse
Locate Elewation Bw Profile

Conyersions '_ Set Elevation From TIM
Export »  Compare Poinks To TIM
Impoark g J

& Point Edit
Faink

Name [S10146 Zone 1

Feature I}{G'W' Geometry  Point
Attribute  Spot J

Descr ]

Set by DF [¥ Edited
730207 5023

¥ Morth:

W East: [T9805392058  |jndo | - _buki-Poirt Edi
W Elev: [531.2581 ||
~]

The Point Edit dialog can be used to edit, create, and delete Survey Points.

Point S10146 was miscoded in the data collector so the user will have to edit the point. As
described in Section 6.6 the incorrect feature code was “GUY”. The user should enter S10146 in
the Name field and press the TAB key. This will load the data for this point. Update the
Feature field with the appropriate code XGW and change the Attribute field to Spot as shown
above and select Update.

The user can use the same procedure described above for the additional miscoded points. All
edits are made to the Survey Points stored in the .gpk file. See the GEOPAK® online help for
complete information.
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8.2 CHAIN EDITING

Select Geometry — Chains — Edit from the Survey toolbar to access the Chain Edit dialog
shown below.

Survey (Project ; Sm080-01 User:SU Dataset:TP1)

|
Project Dataset  Wisualization | Geometry DIM  Plans Preparations  Tool Boxes

Graphical Coga
Mavigakar
Classic Cogo
Points ]
Tnals . Crossing Chains
Copy Chain Parallel
Conyersions » Compute Batter
Export b Conwett Survey Chains
Import: b Extrude Survey Chains
& Chain Edit ]

Chain
e oy —
[ Sdr A Ay OXEFE
Featurs | 44/L Station |D.EIEIEIEI Drataset |TF'2 [T Edited v ¥
Zone 1 Attribute Do Mat Include I Descr |

When the Chain Edit dialog appears, the 4” water line chain will not be selected. The user can
graphically select the chain or choose from the chain pull down. Select the 4"WL chain
beginning with point S10265 either graphically or from the Chain list in the dialog. The 4"WL
chain is shown in the screen capture below. Once the chain is selected, the respective boxes to
that chain will be populated and can be edited.

S10264 & :
BISHOR, HOLLEW
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In this case, each of the points associated with the 4” Water Line were miscoded as 4"WL. The
correct feature code should have been 4WL. Using the Chain Edit dialog, the user can edit the
feature code for each individual point as well as the chain. Each point feature code should be
corrected in order for the point locators, numbers, elevation, etc. to be mapped to the correct
symbology. The Attribute setting will need to be manually corrected for each point. The dialog
will not look to the SMD file to update this setting.

Edit or correct the feature code for the chain and select the Update button (paintbrush icon).

# Chain Edit

Chain
Mg
L =1 4 k| & | $| ﬁ
Feaine [T N Station [0.0000 D
Zone ___J Attribute Do Mot [nclude ] Descr ]
Point List
S10265-510285,
= Chain Paintz
_ﬂ 510265 _EJ Mame [510265 W Moth: [7346037710 a]
C1026E - Feature ]4'WL v Easzt: 119?9435.2215
S10267 _I.._J Datazet | TRZ2 v Elew : | 5223533
g]gﬁgg .ﬁj Zore 1 | Set by DP
_|:|J 510270 J 2‘(_] Geometrny ﬂjr]t_] o E
_vj [T Insert After ﬂ Attribute Do Mot Include [ Froject DP onto Chain
[T Auto Inzert ¥ Descr |

Eay|
Lo

—_—

kd

oo
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Change the Attribute to Spot for the chain.

# Chain Edit

Chain Ground :
FE ] § Featue il %] O X 7 =
Feature | 4L E;S;:tmn [ratazet | TH [
Zane 1 ,-‘-‘-.ttnl:uutes P DoMatinclude Deser |
Faint List Spot and BreaE! ﬂ
S10265-5102a5, %aid
Dirape Yoid
— Break Woid
Chain FPoints lslard ]
4510265 0265 W Morth: [7346037710 a
1 Boundary T - [asam.2215
1| 510266 S [ W East: | 19734352215
S10267 S — v Elew: | 5223033
]| | 510<88 é_j Zone 1 | Set by DP
510269 ;
510270 Ll _>_<_i Geomety  Paint | [
W e E Attribute Do Mot Include ™ Project DP onta Chain
4T Auto Insert + Descr |

Anytime features or other information are edited, updating the chain is recommended. This
procedure automatically remaps the chain and graphically updates the chain feature.

# Chain Edit

Chain

=1 4 b A S

Feature | 44w/L Station | 0.0000

l_‘—'_r

D|K|E|_ﬂ__ﬂ

Zone _1J aftribute Spot

Point List

Descr |

‘51 0265-510235,

Chain Paintz

ﬂ 510265 | Mame [ST0265 W
1 | 510266 ,  Feature [ 470 v
510267 d Datazet | TP2 v
| | 510268 o

o 510269 -1 one 1|

O

Ll _>‘<_1 Geomety  Point |
Altrbute Do Mot Include

510270
[ Inzert After

N

Marth : | 734603.7710 |
East: [ 19794352215
Elew: [522.3533

Sethy DF
l_
[~ Project DP anto Chain

[ Auto Inzert Descr |
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Now, edit each individual point to reflect the correct feature code and attribute settings as shown

below. In this case, begin by selecting the first point in the chain. Correct the feature code and
then change the Attribute setting.

# Chain Edit

Chait
EE— | ¥
Feature [ 4wl Station |DDDDD
Zaone _1_J Attribute Spot Descr |
Faint List :
510265-510285, 2
Chair Paints
ﬂ 5 a]  Mame [S10265 M MNoth: [724E02.7710
510255 4  Featue 10 4.4 East: | 1973435.2215
] | 510287 A S'Dr”d Elev: [522.3533
510268 Bale
i 510269 .ﬁ Zone % Section Set by DP
Ofswero x| | Geomety  User W Ed
W e ﬁ A b Do Mot Include ™ Project DP onto Chain
[T Auto Insert o Diescr W
Spot and Break
Yoid
Drape Yoid
Break, Wioid
lsland
Boundan
Contaur

The paintbrush icon next to the list of chain points must be selected to update the point data.

Z Chain Edit

Chain
w2 4 b Al H ) 3]
Feature [ 4wl Station [0.0000
Zone _1J Attribute Spot Descr |
Paint List :
S10265-510235, al
Chain Ptz
ij g Marme |S10265 W North: | 734603.7710 Al
S102EE 4 Feature | 4wl W East: [1973435.2215
] | 510267 P T s ¥ Elev: [52255
[ g]gggg F% Zore _J Set by DP
E 510270 Geometry F'l:ulnt W Edited
w InsertAfter h‘, Attribute Spot ™ Project DP onta Chain
W i Descr |

Repeat this process for each individual point in the chain.
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8.3 CROSSING BREAKLINE DETECTION

Before creating the DTM File for a project, it is good practice to check for crossing break lines in
the survey data. Crossing break lines can lead to unpredictable results in the completed DTM
surface. To check for crossing break lines, select Geometry — Chains — Crossing Chains
from the Survey toolbar to access the Edit Crossing Chains dialog shown below. Complete
the dialogs as shown below. Once the datasets are selected, select the Process button from
the Edit Crossing Chains dialog.

Projeck  Dataset  Yisualization | Geomebry DTM  Plans Preparations  Tool Boxes

Graphical Coga

Mavigatar

Classic Cogo

Painks 4

Chains

Crossing Chains

Tools

Copy Chain Parallel
Senzersions ' Compute Batter
Expart »  Convert Survey Chains
Impork »  Extrude Survey Chains

= ( D ne L hain ™ - = =d u m

About to check for Crozzing Chains [Breaklines).

Mode |nteractive - | [ cTL ak.
TP1 4@

D etermine Chainz fraom :  Attribute Field i | Cancel
[ Apply Elevation Filker
[~ Mark Crossing With Circle Badius | 3.00000

[ Dizplay Only
Set Datazets |
Frocesz | Cancel | tark Al
Clear All
& Edit Crossing Chains E“_@

Crozging Chain Location Action
J Chain 1 E%w-1 @Ehain 2 BL1-0 Chain E dit
Featurs: EW Feature:  BL1 @ Edit Chain 1

Int. Elew:  B09.26725 Int. Elew:  BO8.73510
! ) Edit Chain 2
1 of 12 Crozsing

<<| 5 | ¥ | >>| Faint Edit

All edits are made to the Survey Chains stored in the .gpk file.

See the GEOPAK® online help for details running the Edit Crossing Chains dialog.
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8.4 UPDATE OBS / XYZ

Edits preformed on Survey Points and Survey Chains are stored in the .gpk file and are not
reflected in the raw data files for the dataset. The Update OBS and XYZ command should
always be used to update the raw data after performing edits to the Survey Point and Survey
Chain definitions. Select Dataset — Update OBS and XYZ from the Survey toolbar to access
the Updating dialog shown below.

Survey {Project : Sm080-01 User:SU Dataset:TP2)

Project | Dataset  Wisualization Geometry DTM  Plans Preparations  Tool Boxes

[ew, .,
open...
Edit
Save
Copy...
Rename
Close

Delete. ..
Properties...

Control Editar

Reduce

Review Reparts 4
Import Ta GPE

Updake OBS and 42

Use the Set Datasets dialog to select the TP2 dataset. Select Process Update to update the
.obs and .xyz files for the selected dataset.

EUpdating g;

About to update pour [OBS & =v2 ] files

Process Update’\i Create Mew | Cancel
L.
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8.5 DISPLAY BY FEATURE

The Display By Feature option gives the user control to analyze the processed data according
to features from the SMD file. When invoked, this opens the SMD file allowing for the selection
and / or grouping of desired features.

Project [Dakaset | Wisualization Geometry DIM  Plans Preparations  Tool Boxes

1

Yisualize. ..

Unvisualize, .,

Edit MO File

Display: By Mamed Groups

By SetSearch

Once selected, the feature editor opens as shown below.

& Survey Display
File Edit Settings Favorites  Help

4| d ] 2] sl ]

[ Survey Control :j
=B Bench Mark,
B =CF Contral Paint
#CE. Check Paint
TRV Traverze Point
#SPUR Temparary Survey Point
*H Hariz Phata Paint
i wertical Photo Paint
#HY HorzAfert Photo Paint
=3 Drainage
23 Terain Madel
£ Mon-Trans Features
[ Tranzportation Features
EE Buziness Entrance
BIKE Bike Path =]

#CP Control Paint
RD Edge of Road

It is important to remember that no editing of the feature table can occur from the application,
only selection for viewing. By selecting a category or an individual item and adding into the
collection window on the bottom of the dialog, the user has the ability to control how the
elements are viewed. The button selected above will only display the elements added to the
collection. By selecting the Settings pulldown from the top of the dialog, a masking color to be
applied to the entire file can be set. This simply shades all the elements to the selected color for
viewing purposes.
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8.6 DISPLAY BY SET SEARCH

The Display By Set Search is also a viewing tool that provides the capability to view project
elements with the control over selecting Runs and then filtering based on Points, Chains,
Feature, Zones, and Attributes just as the Multi Point Edit and various other survey tools do.

Survey (Project ; Sm080-01 User:5U Dataset: TP1)

Project  Dakasek |ﬁsualizatiun Geometry  DTM  Plans Preparations  Tool Boxes

Wisualize. ..

nvisualize. ..

Edit MO File

Display By Mamed Groups »

By Feature

E Set Search

Select Datazets
- = = e
E Set Search Display £ TP
Set Search I O Tr2 ﬂ!
- Display Mare Detail... I
Digplay  Hilite "!
T Hilite T Mot q‘xﬂnl}l T Resst
e,
b ark, All i
Clear All |
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CHAPTER 9 - DIGITAL TERRAIN MODELS

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, photogrammetric data, GEOPAK® cross sections, and geometry data.

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

9.1 CREATING A DTM FROM SURVEY DATA

To create the DTM model for the existing field survey data, select DTM — Build DTM — From
Survey Data as shown below.

Note: This section is for field survey only and does not include aerial data. A similar process is
used in Section 9.6 for combining field and aerial survey data.

i Project  Dataset  Visualization Geometry | DIM  Plans Preparations  Tool Boxes

DTM Tools

Stroking Options

Build DT From Survey [aks
Load DTM Features From BIRT i
DTM Camera

Build Merge TINS
Build Clip TINS
Edit DTM. ..

Yolumes
Wiew Profiles
Height Query
TIM Skatkistics

Drainage Tool
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The Build DTM dialog opens as shown below. The user will name the . tin file by selecting the
Files button and typing in the name of the TIN. The “F” in the name of the tin represents field

survey.

& Build DTM (= || DTM TIN File
TIN File Parameters Files: Directories:
DTMTIN File | _Fies | | | reMoecoiroTH.n £ \projects\sm080-01
Dizsolve Option : Side | Side Length: | 75.000 = e
[ projects
~ DAT File Parameters = sm030-01
I™ Create DAT File I~ white Comments in data file cacTL
23 projdbs
DT Data File | _Fies |
File Open _Create File |
File Mode ASCI |
r Stroking Parameters N
Arc Stroke Tolerance ID.1 an W Shoke Curves Cancel |
Linear Stroke Distance [75.000 ™ Stoke Linear List Files of Type: Drives:
“tin - B¢t =1 _ Heb |
Determine DTM Inclusion from :_Paint/Chain Attribute Field |
~ Supplemental DAT File
' DatFie | Files_|
Set Search I Process |

Select the Set Search button to open the following dialog. Select the TP1 and TP2 datasets and
select OK.

& Build DTM = |0 [X] 2 set search <]

TIM File Parameters
Select Datazets
DT TIM File |;'xsmEIE!EI-EI1 SSMOB0-0FDTH. tin Filez | O oL

| R = |
Dizzolve Option :  Side Side Length: | 75.000 Cancel
— DAT File Paramneters Mare Detail |

[T Create DAT File [T wiite Comments in data file
DTH DataFile | __Files_|
File Dpen _LCreate File |
File FMode  ASCI | b ark. All |

Clear &l |

— Stroking Parameters
&z Stroke Tolerance I 0.100 W Stoke Curves

Linear Stroke Distance I 0,000 ™ Stoke Linear

Determine DTM Incluzion from:  Point/Chain Attnibute Field I

— Supplemental DAT File

™ DatFie | Files_|
Set Search | Process |
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Setting DTM Inclusions

Revisions made to points or chain surface attributes will only be recognized if Point Chain
Attribute Field is toggled on. If not toggled, the DTM Inclusions will be determined from the SMD
file and any revisions made to the point or chain DTM Attribute will be ignored. This should
typically be set to Point/Chain Attribute Field for TDOT projects.

See the GEOPAK® online help for a complete description of all the dialog options. The options
most commonly used are detailed below.

DTM TIN Files

Key-in the name and path for the new TIN file to be created. The TDOT CADD Standards
manual details the standard file naming requirements for GEOPAK® Digital Terrain Model (.tin
file).

Set Search
The Set Search dialog will allow you to select which datasets to process.

Select Process to start the build DTM operation.

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

Data File is the DTM input file where the extracted topological features are stored.

TIN File stores the triangulated model in binary format.

The user does not have to enter the file extension with the file names. The user can always
navigate to an existing file using the Files button. If the full path is not given, the files will be
created in the working directory.

The Dissolve Option eliminates triangles that are not representative of the surface. These
dialogs are populated by the settings initially set in the Project Preferences dialog. They can
however be changed at this time.

The three options are:

= None - no external triangles are dissolved
= Sliver - long, thin triangles dissolved

= Side - external triangles whose external side is longer than a user specified length
are dissolved (recommended)
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9.2 LOADING DTM FEATURES

To visualize the DTM information in MicroStation®, select DTM — Load DTM Features from

the Survey toolbar.

survey (Project : Sm080-01 User ; SU)

Project Dataset  Wisualization Geometry | DTM Plans Preparations  Tool Boxes

DTM Toals

Skroking Options
Build DTM r

DTM Carnera !

Build Merge TINS
Build Clip TINS
Edit DTM. ..

Yolumes

Wiew Profiles
Height Query
TIM 3tatistics
Drainage Tool

The Load DTM Features dialog opens as shown below.

& Load DTM Features E]
File
Load File: Data vI | Q,

~ Digplay Preferences

Load: Estent vI [ Display Only [T Graphic Group

Feature Level Color |"Weight Stle | Display =

5 Default I

Break Lines Drefault 1 1] I OFF ot
Extd.Contours Drefault 2 a a OFF

[Wioids Drefault 3 1} 1} QOFF v
Islands Drefaul 4 0 0 OFF e
Holes Defaul 5 0 0 OF -~

Load File:

Select the file type that you wish to use to load information from. Supported file types are Data,

TIN, and Lattice.
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Load Button

Select this button to start the drawing or displaying of DTM Features in the active MicroStation®
design file.

Display Preferences
Load:

Features for an entire model can be drawn utilizing the Extent option, while partial model
features can be accomplished by the For Fence option. Regardless of the MicroStation® Fence
option selected, the overlap method will be utilized. When utilizing the For Fence option, the
MicroStation® fence must be placed prior to pressing the Load button. The For View option
draws only features with in the current view.

Display Only

When this toggle is activated, elements are not drawn into the MicroStation® file and disappear
when an update or view control command is issued. When not activated, elements are drawn
into the file at the specified element symbology.

Graphic Group

When activated, all elements placed with in a single processing (each pressing of the Load
button) are placed into a graphic group for easy manipulation and /or deletion.

Level Preference File

To set the Level, Color, Weight, and Style, two display preference files have been configured
according to TDOT standards:

= tdotEXIST. IpT - Display preferences for plotting existing DTM features.
= tdotPROP. IpT - Display preferences for plotting proposed DTM features.

To access these files, select File — Open... from the Load DTM Features dialog. These files
are maintained on the “c" drive at the following location:

= C:\Program Files\GEOPAKStandards\
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Load the tdotExist.Ipf file to display the DTM features on the correct levels and symbology. After
the preference file is loaded you will notice that the Level, Color, Weight, and Style
parameters are now set according to TDOT standards as shown below.

#& Load DTM Features E|E|®
File
oo, ST 3
28vE et
Save As... 1"| [ Dizplay Only [ Graphic Group
Feature Level Color |*eight Stule | Display =

I pots Default

Break Lines Default 1 ] ] OFF ﬂ

Extd.Contours Default 2 ] ] OFF

Voids Drefaul 50 0 OFF v

Islards Default 4 0 o ofFF — 9

Holes Default 5 0 0 OF =]
u

Open Preferences File

Files: Directories:
| tdotE=IS T It C:%Program FilezhGeopakStandardsh
[{a fu] Apf = C:A\
tdotPROP. Ipf [£= Pragram Files
= GeopakStandards

£ 3PC

23 ConstCriternia

(22 Criteria

Cancel

Lizt Filez of Type: Dirives:
It | [&cC ~] Help
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Load the appropriate tin by selecting the magnifying glass button from the Load DTM Features

dialog.

Open, TIN File

Files:

| SMO20-0TFDT M tin

Lizt Filez of Type:
* hin

M

Directaries;
C:AProjectshSMOB0-014

= CA
[~ Projects
= Sh030-01
CICTL
=7 projdbs

Dirives:

IEE:

=]

Ean-:el
Help

The features of the Load DTM Features dialog are discussed on the following pages. See the
GEOPAK® online help for more details not covered in this training course.
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Different DTM Features can be loaded, depending on the type of source file selected.

The light bulb icons to the right of the dialog can be used to toggle on/off the display for all
features, or selected features. The bright light bulb (top) activates the display for all features,
regardless of their current status. The darkened bulb (second one down) deactivates the display
for all features, regardless of their current status. The bottom two light bulbs activate and
deactivate the current highlighted feature.

DTM Feature Symbology List Box

For each Feature, there are element symbology options (Level, Color, Weight, and Style) and
Display mode (on/off). As each Feature is highlighted, its element symbology is displayed
directly below the list box in the symbology box. Note the toggle to the right of the element
symbology indicates whether the display is on (toggle is on) or off (not toggled). For example,
when Triangles is selected, the dialog is displayed as depicted below.

& Load DTM Features E“El

File

LoadFile: TIN | [SMOBO-D1FDTM tin Ql  Load

Dizplay Preferences

Load:  Estent "’l [ Display Only W Graphic Group

Feature Level

Lv: SURNEY - DTM GRAPHICS - Triangles
Ca: g
Le: 0
W O

The symbology for the selected item can be changed by double-clicking the symbology box to
access the Set Feature dialog shown below. Floating your cursor over the symbology box will
reveal the current settings for the selected Feature as shown above.

Symbology
Color: m g -]
Style: | n =1
Weight: | 0 ]

-

Cancel
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If the selected feature requires text (i.e., Spots) the dialog dynamically changes as shown below
when the feature is highlighted. Text parameters (Font, Text Height, Text Width, Number of
Decimal Places and Justification) may be defined or modified by double-clicking on the
symbology box.

& Load DTM Features - ...\tdotEXIST. Ipf A=l
File

Load File: TIN ¥ | [SMOS0-01FDTH.tin Q Load

Dizplay Preferences

Load: Extent * | [ Display Only [+ Graphic Group

Feature Lewvel Color “weight Stule | Dizplay 4|
Minor Label 12 2 0 OFF vl

5 pots , 'I

Break Lines  DT.. 3 0 ] aM

Estd.Contours - DT... > 00 OFF J v

Yoids ¢-DT... g 0 0 oM v

Islands DT 0 0 0 OFF
v

Lw: SURYEY - DTM GRAPHICS - Spot Poinks
Cao: i

FE: LERCYMON

W 0

Contours require additional parameters as shown below.

& Load DTM Features - ...\tdotEXIST. Ipf M=

LoadFie: TN | [SMOSO-OTFOTM i Q. Load

Dizplay Preferences

Load: Extent *| [ Display Only [+ Graphic Group

Feature Lewvel Color |"eight Stule | Dizplay =
b ajor Lines CO... 2 2 3 aM o
b ajor Label CO... 2 0 OM
Minar Lines 12 0 3 ON v
Minar Label 12 2 0 OFF v
Spots oT... 0 0 0 oN -~

binor Interwal: | 2,000 b ajar Interval; |1EI.I:IEIEI
Smooth:  Three Point "’lHegistratiDn: 0.000 kdinirum Area: |EI.EIEIEI

Range ™| Minimum £ | 0000 b axirmum £ | 0.000 Headl
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Plotting Triangles

Triangles can be plotted as shown in the example below right. Using the TDOT preference file
tdotEXIST. Ipf, the triangles are plotted on the level Survey-DTM Graphics-Triangles.

E Load DTM Features
File

Load File:  TIN "j | SHOB0-01FDIT M tin

~ Digplay Preferences

Load: Extent * | ™ Display Only W Graphic Group

Feature | Lewel | Color ['weight| Style | Display =]
T : &1
TIM Hull T i 1] i OFF o
2 - 2 OFF
v
oM ¥

Plotting Contours

Contours can be plotted at a user defined Minor Interval and Major Interval as shown in the
example below. The intervals used will vary from project to project depending on the vertical
extents of the project data. The Read button can be used to read the Minimum Z and
Maximum Z values from the select TIN file.

& Load DTM Features - ...\tdotEXIST. pf M=
File

Load File: TIN ¥ | [SMO30-01FDTH.tin Q Load

Dizplay Preferences

Load:  Extent * | [ Dizplay Only W Graphic Group

Feature Level Color *eight Stle | Digplay =
Contows - - - - 0N A
Major Lines  CO... 2 2 3 (] o
Major Label CO... 2 0 aM
Minor Lines 12 0 3 ON v
Minar Label 12 2 0 OFF v
Spots DT.. o 0 oON =]

kinar Interval: | 2.000 b ajor [nterval; | 10.000
Smooth:  Three Point "’lHeglstratmn 0.000 Finimurn Area: |DDDD

Range ™| Minimum £ | 498.159 b asimum Z: | 538,776
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Selecting the Major Lines option allows the user to define the level symbology for the major
contour lines. Using the TDOT preference file tdotEXIST. Ipf, the major contour lines are
plotted on the level Survey-Contours-Index with Text as shown below.

EE&X)
Q Load

W Graphic Group

& Load DTM Features - ...\tdotEXIST. Lpf

Eile

Load File: TIN ¥ | [SMOS0-01FCITH.tin

Digplay Preferences

Load:  Estent * | [ Dizplay Only

Feature Level Color |Meight Stle | Display = |
Contours - - - ] i
bajor Lines CO... 2 2 3 i
Major Label CO... 2 2 1] M
Minor Lines 12 0 3 ON v
Minor Label 12 2 0 OFF v
Spots DT.. o o o0 oN =]
v

Lw: SRVEY - CONTOIURS - Indey with Text
o 2
Le: 3
Wk 2

Selecting the Major Label option allows the user to define the level symbology for elevation
labels placed on the major contour lines. Using the TDOT preference file tdotEXIST. IpT, the
major contour lines are plotted on the level Survey-Contours-Index with Text.

Double-click on the text symbology box to access the Set Feature dialog. This dialog is used to
set the text values for the major contour elevation labels.

The TDOT DTM preference files have been configured with a default text size of 0.10 for any
feature that places text. The user will need to modify the text size for Spots and Contour text
placement depending on the plotting scale. For example, the user loads tdotEXIST.Ipf
preference file but needs to plot the text for a scale of 50:1. The user must change the key-in
field from 0.10 to 5.0 (0.10 x 50=5.0) for both text values Th (text height) and Tw (text width).

Selecting the Minor Lines option as shown above allows you to define the level symbology for
the minor contour lines. Using the TDOT preference file tdotEXIST. Ipf, the minor contour
lines are plotted on the level Survey-Contours-Intermediate with Optional Text.

Contour elevation labels are not normally placed for minor contour lines, therefore the Minor
Label option is toggled off in tdotEXIST. Ipf.
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Select the Load button from the Load DTM Features dialog once the following features are
turned on:

= Triangles

= TIN Hull

= Contours (Major lines, Major labels and Minor lines)
= Spots

= Break Lines

= Voids

Use the DTM Graphics level filter in the MicroStation® Level Display dialog to view the
graphics as shown below. By using the level filter option, the graphics are “filtered” to only show
those graphics included in DTM graphics.
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9.3 TIN TRACKING (HEIGHT TOOL)

Select DTM — DTM Tools from the Survey toolbar. A Select Run dialog will appear. For the
purpose of this class use an untitled run. The following tool palette will appear. Select DTM
Menu from the following dialog.

P
4—

>
I

D e
—

-

3 |
[

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

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

Setkings  Extract Build Edit Drape Load Reports !w; Ltilities
Height

Profile
Yolumes

Elervation Differences
Slope Area

Themes

Drainage Tools
Wisibiliky:

Trace Slope Path
Camera

Trench Yolumes
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Set the GEOPAK® Height / Slope dialog as shown below.

& Height / Slope E|E,®

TIM File: | 5M080-01FD T tin Q,
Mode: Elevation ™ W Display Only
Optians
Text: | Sam ple

[+ Show Contour: J
W Shaow Triangle: J
W Shiow Flow Ao J

Curzor Point Y alues

Use the Start button to show the Flow Arrow, Contour and Elevation of different areas of the
DTM as shown in the dialog below. The text size can be changed by selecting Sample and
choosing the appropriate text size.

= Height { Slope E]lEIE]
| C
Q.

TIM File: | SM0B0-01FDTH. bin

Mode: Elevation ™| W Display Only

Options
Tenut:

Sample

W Show Conbour; J
v Show Triangle: J
W Show Flaow Ao J

Curzor Paint Walues

X : 1980666.7418

Y o 736211.2781

Z - 508.4839
Slope : 0.9040%

Lo

Ly 7 | ;;;:;:::z_. |

Ve
v
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9.4 TIN STATISTICS

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

Settings  Extract  Build Edit Drape Load .rF‘_\e;u:urt; analvsis  Lkilities
Duplicake Painks

Crossing Feakures
Triangle Statistics

Laktice Skatistics

Display the GEOPAK® TIN Statistics dialog as shown below. Change the Decimal Points to 2.
Select the Process button to review the TIN statistics.

£ TIN Statistics
TIN: [0OTEMOB0TTFDTM i Q]

Decimal Points: 2 "I

~ TIM Statistics
Humber of Data Points: 1529
Humber OFf Lines: 4382
Mumber OF Triangles: 2854
Mumber OFf Breaks: 135
Mumber OFf Contours: I}
Humber OF Yoids: 1]
Humber OF lzslands: I}
Humber Of Holes: 0
Minimum M aximum Range
Morth 73336058 736519.43 2hh8.84
East 197333853 193084867 195015
Elev 49316 F38.78 14062
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9.5 EDITING DTM GRAPHICS

The digital terrain model used in this class consists of two parts, the aerial data and the field
data. Open the aerial survey file (SmithSR80-dtm.dgn) containing DTM graphics.

File Directory

Filez: Directories:
[ 5mithS R 80-drm. dgn C:\Projectz\SMOB0-074 30 -8 DGN
St 080-015urvey.dgn = Ty
S itk A 80-dtr. dgn [ Projects
Smith3 A 80-topo.dan = SM080-01
C3CTL
=1 projdbs
Lizt Filez of Type: Drives:

CAD Files [*.dan.*.dwg." dxf] *| BT =]

[~ Bead-Only Cancel

[~ Show File lcons

If the dialog below appears, select the option as shown and select OK.

& GEOPAK Units Synchronization Alert

Starage unitg are et to Metnic, resulting in unspnchronized units.

@ GEOPAK. Preferences Unit Spstem iz zet to English while MicroStation
Flease zelect ane of the below actions:

' Change Preferences Unit System to Metric

® Proceed with GEOFAK, Sctivated

) Proceed with GEOPAK Deactivated

) Activate GEOPAE then Launch DGM Element Corversion Toal
' Open Anather DGN File

) Exit MicroS tation

Cancel

In order to preserve the original aerial DTM data, save the file as SmithSR80-MDTM.dgn.
Reference the field survey file (SM080-01Survey.dgn) into this file. Turn off levels in the survey
file not included in the DTM. The DTM Graphics level filter, described in Section 9.2, can be
used for this purpose. The user must delete aerial DTM graphics that overlap field DTM
graphics. In this class, the user will edit the aerial graphics, build a -dat from those graphics,
create the field DTM, and supplement with the aerial .dat file.
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To begin editing, carefully draw a fence shape with clip mode selected around the aerial survey
graphics and delete the fence contents. The fence drawn should not be a duplicate of the hull,
but should leave an area of overlap between the aerial and field DTM to be edited manually.

. E_Place Fence

-\? Fence Type:  Shape bl
*| FenceMode: Clip il
Dl-
Cloze Fence |
i

|Delete Fence Cnntents|

Use partial delete to delete part of a breakline or obscure line crossing a survey file graphic.

Use the delete command to erase the unwanted lines and points.

When editing of the aerial DTM graphics is complete, unvisualize the field survey reference file.

& References (1 of 1 unique, O displayed)

Tools  Setkings
EMIE = R R SRR N
Slat | File Marne bl el Description

1 SMOB0-015urvey.. Default

?d Elaﬁll EE' @l )@ Hilite Mode:  Boundaries "’l

Preszentation

Logical

[Global Ornigin aligne. “wireframe

Scale [1.000000 - [1.000000  Rotaon [O°000" v [oo00" 2 [orooo”

El%ﬁ ITEIEEI glﬁ 'tizl 2 Ma Mesting "’l [epth: I'I_ o hprojectshem030-01 S em0B80-07 surven. dgn
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9.6 COMBINING AERIAL AND FIELD DTM’'S
From the Survey toolbar select DTM — DTM Tools if the DTM Menu bar is not already loaded.

Select OK on the Run dialog.

Note: The user should still be in the modified aerial survey file.

Survey (Project : SmO80-01 User : 511)

Project  Dataset

Visualizakion Geometry

DTM  PBlans Preparations

CTM Tools

Skroking Options

Build DTM b

Load DTM Features
DTM Camera

Build Merge TINS
Build Clip TINS
Edit DTM...

Yolumes

Wiew Profiles
Height Query
TIM Skatistics

Drainage Tool

The following dialog will appear. Select DTM Menu as shown below.

oM (%

Settings  Extrack

From the DTM Menu select Extract — Graphics.

Graphics
WYz
DEM

Set Formak

Tool Boxes

Build Edit Drape Load Reports Analvsis  Ukilities

Settings lEc:tract Build Edit Drape Load Reports  Analysis  Lkilities
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The following dialog will appear. Select the magnifying glass button to create a new .dat file.
The new file will represent the extracted aerial DTM graphics. Name the file SM080-
01ADTM.dat. Complete the dialog as shown below. Select the appropriate Search Criteria as
shown below. Select the SURVEY — DTM — Breaklines level. Zoom extents so the entire
project is shown in View 1. Select the Stroking button and set as shown below. Then select
Apply.

E _ E Ela & Level Name Search Filter

File Mame: |SMOS0-01ADTH. dat Q

_ _ SURVEY — DRAINAGE — Storm S
Filz type:_Binary b SURVEY — DRATINAGE — Storm S
Filz oper:  Create SURVEY — DRATHAGE — Storm S

v SURVEY — DTH - Brealklines
SURVEY — DTH — Breaklines -
SURVEY — DTH — Breaklines -
SURVEY — DTH — Breaklines -
SURVEY — DTH — Spot Points
SURVEY — DTH — Spot Points

STTTTTTTT T L

w
Feature: Breaks hal Stroking
|

tMode:  Estraction
Search Criteria
W LvMNames [SURVEY - SERIAL SL

L |

& DT Stroking Opti... [= |[0|[X]
[ Curve Stioke Tolerance:

W ibdinimum Linear Distance:! | 20.0000

The .dat file has now been created with breaklines. The user will append the .dat file with
spots and obscured areas in the next two passes. Complete the dialog as shown below. Select
the appropriate Search Criteria as shown below. In the second pass, the user will extract the
spot points into the .dat file. Select the SURVEY — AERIAL SURVEY - Collected Point level.
Assure the previously selected level for breaklines is unselected. Zoom extents so the entire
project is shown in View 1. Then select Apply to append the .dat file.

E _ B Elﬂ & Level Name Search Filter

File Mame: |SMO20-01ADTk.dat Q,
_ _ FUHCTIOHAL — TRANSPORTATION — Pawement Marlk
File type: _Binary ~ FUNCTIONAL — TRANSPORTATION — Pavement Patt
File open:  Append - FUHCTIONAL — TRANSPORTATION — Preliminary E
ERUTIN e = FUNCTIONAL — TRANSPORTATION — Roads Text
: SURVEY - AERIAL SURVEY - Automatic — Grid
hMaode: Extraction bl

E

SURVEY — AERIAL SURVEY - Automatic — Grid F
SURVEY — AERIAL SURVEY - Automatic — Grid F

v SURVEY — AERIAL SURVEY — Collected Point
SURVEY — AERIAL SURVEY — Contours — Major
SUTRVEY — AERIAL SURVEY — Contours — Major T
SURVEY - AERIAL SURVEY - Contours — Minor
SURVEY — AERIAL SURVEY - Mapping Setup — Ma
SURVEY — AERIAL SURVEY - Mapping Setup — SE
SURVEY — AERIAL SURVEY — Mapping Setup — wi

Search Criteria
W LvMames [7-AERIAL SURVEY -

717117
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In the third pass, the user will extract the void / obscure areas into the .dat file. Complete the
dialog as shown below. Select the SURVEY — AERIAL SURVEY — Obscured Area level.
Assure the previously selected level for collected points is unselected. Zoom extents so the
entire project is shown in View 1. Then select Apply to append the .dat file. The aerial DTM
graphics have been extracted. Exit the aerial DTM dgn file and return to the survey file.

File Mame: [SMOB0-071A0 TH. dat Q -

SUEVEY — AERIAL SURVEY — Mapping Setup -

File type: _Binary ~ v SURVEY — AERIAL SURVEY — Obscured Area
File open:  Append b SUEVEY - AERIAL SUREVEY - Ob=scured Area F
Featuis: Void = SURVEY — AERIAL SURVEY — Out of collecti
e = SURVEY - AERIAL SURVEY — Photo Control -
P == SURVEY — AERIAL SURVEY — Photo Control -
Search Criteria SURVEY — AERIAL SURVEY - Photo Control -
WV LvMNames: |SURVEY - AERIAL SL SURVEY - AERIAL SURVEY - Photo Control w
r | SURVEY - AERIAL SURVEY — Skipped Points
- | SURVEY — AERIAL SURVEY — Uncollected Poi

On the Survey toolbar, select DTM — Build DTM — From Survey Data.

Project  Dataset  Wisualization Geometry | DTM Plans Preparations  Tool Boxes

s DTM Tools

. Sproking Options
Build DT ¥| Froms )
Load DTM Features FromDAT e

Set the dialog below as shown. The aerial data will be included as a Supplemental DAT File by
checking the Dat File option. In the DTM TIN File field, type in the appropriate file name without
the tin extension.

2 Build GEOPAK DT =3
TIM File Parameters
D'TH TIM File [SMOB0-01 Filez
Dizgolve Option . Side | Side Length: | 75.000

DAT File Parameters
[ Create DAT File r

[
s

Straoking Parameters
&rc: Stroke Tolerance | 0,100 W Stoke Curves

Linear Stroke Digtance | 75.000 v Stioke Linear

Determine DTM Inclusion from :_Paint/Chain Attribute Field |

Supplemental DAT File
M DatFile [SM080-01A0TH.dat Files

Set Search Frocess

GEOPAK® Survey 2004 Edition 9-20



TDOT GEOPAK® Survey 2004 Edition Training Guide

Select the Set Search button and complete as shown below. Select OK.

# Set Search

[Tl

TP1
T2

kd ark Al
Clear Al

C0X

(]
Cancel
bdore Detail...

In the Build GEOPAK DTM dialog, select Process to create the TIN.

The user can now refer to Section 9.2 for loading the DTM features from the new TIN. The
previously loaded features for a field only survey will need to be deleted or the user can create a

new dgn for DTM graphics.
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CHAPTER 10 - COORDINATE GEOMETRY

10.1 ESTABLISHING ALIGNMENTS (GEOPAK® CHAINS)

GEOPAK® chains can be created multiple ways. The Classic COGO method fits tangents to
field located points, fits curves between the tangents, and creates a chain from the tangent and
curve segments. By using the Best Fit command, GEOPAK® points are selected as event
points (i.e. PC, PT, BP, etc.). The Store Chain from graphics allows the user to manually
establish the alignment and then create as a chain. From Input File Utility, the user can
regenerate an alignment previously created. For the purposes of this class, the input file method
will be used and is explained further in this section.

Classic COGO Method

Select Geometry — Graphical COGO from the Survey toolbar to access coordinate geometry.

Project  Dataset  Wisualization | Geometry DTM  Pla

= =1 Mavigsfor ’-

To fit tangents the user may need to create points bisecting existing pavement or median. The
user can use MicroStation® commands and snaps to accomplish this. Using the draw line
command, set the snap to keypoint and snap to a point on an edge of road survey chain.
Change the snap mode to perpendicular and snap to the opposite edge of roadway.

g_P lace Line E“E
[ iLength:: [513.85

[ Angle: FR200

Select Store Point as shown in the dialog below.

Z& Coordinate Geometry Job: 304 Op

File Edit Element Wiew Tools

RIZH A & .4 &
Q [ Redefine Perm-atinn bl

<|>|>>|
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Enter the starting point number as shown in the dialog below. Select DP and set snap mode to
midpoint and snap to the MicroStation® line created above to draw a COGO point at the line’s
midpoint and accept. Once the data point is accepted, select Store to store the point in
GEOPAK®. Repeat this procedure at other locations on tangent sections of roadway. These
points will be used to create the tangent lines.

£ Store Point [D|E.[E

Paint Mame: | 5P1000
W Auta Increment
Coaordinates
Morthing: | m
E asting: | k
r |
r |
r |
r [ r
r |
r |
Stare Paint

If only two good points exist which will control the tangent, draw a line between the points with
the line command. The line should have prefix of SL. The first and second point can either be
selected or typed in the space provided. Select Store Line after the proper points are selected.

File Edit Element View Toals E Store Line |T||:.r5_<|
. %é ,'1 i g e

e - -R o A 1 Line Mame: |5L1

Q [ Bedefine  Pemmanent Visualizati Origin Pairt: [SPT000

j ﬂ >3 Direction ¥ | [SPT007

COGO Keyir: | Store Point SF1000 ?33958' Store Line |
| |
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If there are several points and would like a best fit line, use the power selector in MicroStation®
to pick the points. Select Tools — Best Fit from the Coordinate Geometry toolbar.

& Coordinate Geometry Job: Jo4 Operator: S

File Edit Element Wiew | Tools
_k 2| Mavigakar |
Inverse &
Q [ Redefine  Permare |
= Locate kI
Intersect
‘ Translation a!u:l Rokation i
< 3 Stor  Man iheck

Select the button shown in the dialog below to add the points to the Best Fit Tool. A temporary
line will be drawn on the screen for inspection. Points can be added or removed from the tool.

Select  Tools
& Best-Fit Tool

File:

EEEERC ¢ =E=

N Fid & B e

Element : Paint hd

Mame Feature Diescription Select | Morthing E asting - | Fiesidual Display
5813 8543 7EEEIA 1980543.4709 . . .

| | Point Offset  Stat “weight Inchud ¥,
A4 8545 715837.4443  1980597.9910 ,:__"_M SE =2 b ﬂ
SF1000 7339677365 1978908.8180 ye| (EPIML:  ghcst; (I )
SP1001 7344002809 15791724351 = gmggg %4'?99293?2 12;;23; ] :Eg 5
SP1002 748308043 1979795.4369 : : %
SF1003 7MIB1E70Z 1979965.6796 4 2
5 +

| ST O —

SP1007 7IHEI52672  1980837.3918 Key-in [SP1004 veight |1 i (@&t Points Fram Mavigator
| | *| ||l RMS: 3.523  Max Dffset: Left=-4.923 Right=3.123
4 14

When satisfied, select the Store Elements into GPK button.

7 Best-Fit Tool

File

EEEEC o

Reszidual Dizplay

|Stu:ure Elerments inka GPE
| | Puairt Offzet Statiorn W eight [nzlude H |
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Fill in point and line numbers and the information will be stored for later use.

& Store Elements i... E|:@

Starting Paint Mame | SF2000
¥ Starting Line Mame [ SL1
V¥ Starting Curve Mame |[5C1

¥  Store Chain Mame [SR20
Sta | 100+00

\f\“‘ aExtend Elerments ko Interse-:tiu:un|

Select the tangent lines to connect with a curve or spiral. Select Element — Curve — Store —
By Tangents from the COGO toolbar.

& Coordinate Geometry Job: 3o4 Operator: 5U

File Edit | Element Wew Tools

E,D.,:t \@ re| @ (@;e

Ukt | Brows
Spiral Copy
Chain P Data
Parcel ¥ Segment

Skation

Prafile 3

Store

Mexk fvailable Settings ]7 By End Paints
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In the dialog below use the PB and PI option for the back tangent and the PA option for the
ahead tangent option. Generally use radius or degree arc for the element. Type in or select on
the screen the Point Back, Pl Point, and Direction Ahead points. Type in a curve name that has
not been used and then store the curve. The radius can be changed and the curve restored until

the optimal curve is achieved.

& Store Curve By Tangents

Curve name: |

Back Tangent

Element

T
Paint Back:

—

Pl Paint:

—

A adiuz bl
I—

Stare Curve |

[ StatonPC

Bhead Tangent

=

Direction Ahead:

—

To create the chains, delete the lines used to create the curves from the gpk file. This can be

accomplished through the COGO Navigator.

Select Element — Chain — Store — From Elements from the COGO toolbar.

& Coordinate Geometry Job: 304 Operator: 5U

File Edit | Element Wiew Tools

ﬂ ﬂ spiral b

Parcel »
Prafile »

Mextk Available Settings

Paink k T 2 : ]
Line r r& f @I{a ﬂ H—'ﬂ?:t ;’J E
Curve y b ¥ |[=POINT ﬂ Browse | 99.1:

Likility

Layout Offset
Skation

Station Eguakion

Qffzet Chain g
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In the element list field, type in or graphically pick the elements to compose the chain. Type in a
descriptive name for the chain and type in a beginning station. Select the store chain button to
store the chain in the GEOPAK® file.

# Store Chain From Elements E“:@

Thain Name: | Element Selection
Begin Station ¥ | [0.000000 Element Type: _Point s
Element List: Paint Name:
<add] [SP1001
Store Chain
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Best Fit Method

From the Coordinate Geometry dialog, choose Tools — Best Fit.

& Coordinate Geometry Job: Jo4 Operator: SU
File Edit Element ‘Wiew | Tools

8

s [==2 2| Mavigator
RIE A W] +] e J_I_Iaii*:l_l_l_l_olg
¥ Fedsfine P b 991234 v | 9h9aiz i <<| >|
- Redefine  Permanent Yiz Locats | I
£OGO Keynd || Intersect LI
Translation and Raokation !
Iap Check
Roadway Intersections
Cul-de-sacs
Redraw Wisualized Elements
Clear visualized Elements (Temporary)
Clear Wisualized Elements (Al
& Best-Fit Tool
File
rat= > . 1
iR id il
— Reszidual Dizplay
[l |Puoirt Offset  Station Weight [nciude | w1
X 7!
] *
3 v
+ Al
K.ey-in | Weight I'I ¥ ‘;{%
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The following screen capture will appear once the user selects the button shown in the dialog
above. The points selected must exist in the gpk file. The user can use the points created in the
Classic COGO Method section for constructing the chain. The points to be used to construct the
chain can be selected as shown in the dialog below. The user can key-in, ID, obtain from COGO
navigator, or use a MicroStation® selection set to select the points. For this example, COGO
navigator was used to select the points.

& Navigator(304)

Select  Tools
id &
-

%]
Element :  Point I

39|
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Note: The points in the dialog may be out of order and need rearranging to display the
alignment ahead station.

The preferences can be set by selecting the button in the dialog shown below.

& Best-Fit Tool
File

1.3 [ ]
BERERLC]

— Reszidual Dizplay Praferencas
Offzet  Station “Weight Include = _II
5 10,4135 00000 1
X 185845 38.8738 1 YES ki
®| 5Pz 183404 392033 1 YES 2]
SP3 27.2643 EBEGIZ T YES
Al lsps 3 1zmen YES i
| IS5 425333 16693l T vEs |y
Keyin [5P1 weight [ 7 X

BMS: 160,191 Max Offzet: Left=-291_817 Right=304_844

% BestFit Tool Preferences E

Feature  Lewel Color “Weight Stple  Dizplay | ]

Lines ] 3 0 0 VES Max A adlus- I 4000.0
Curves 1 2 0 i vES Fass Thru Painks | ]
FC..PT 1 1 3 1] YES b ax Shot Dist |1EIEI.EI
IDFaint 1 5 3 0 TES

bax Offzet 2 3 1] n YES

Min Offzet 2 4 1] 1]

YES
¥ Dizplay e

ood Fit
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To temporarily display the alignment in the dgn select Add Geometry (best guess) as shown in
the dialog below. The graphics are not written to the MicroStation® file and not stored in the gpk

file.

E Best-Fit Tool

File

FREE

1.3 -
z 2
=] id|

Fh1.'5'.|:||:| Geometry (hest guess) !

BEE

ﬂ Honk

K.ey-in

Station

YWieight

ﬂﬂ

300000 1

Xllerrs ot wmerm vee — 2
SP2 D1EPD 332033 1 ves | ¢
SP3 01219 85EEIZ 1 YES
SP4 02174 1338470 1 ves 2
SPS 02254 166339 1 vEs =gyl
5P Weight [ v M

RM5: 889.211 MWax Offset: Left=-27.262 Right=2478.614

[nelude

The elements displayed can be modified as shown in the dialog below.

=

1= -
] id|

) Jed

File:
T
Fezidual Digplay
Poirit Offset
& SP12 -0.0280
SP13 02198
| |sP14 005688
SP73 01235
4 |rc Rrad=
ﬂ SP15 1.2618
Kepin | 5P1
BMS: 2117

|M|:n:|ify Ele

menks (done with BestFit]l|

Station  ‘'weight Include =] W]

E4E021 ] YES

4959634 1 ves 2

F382384 1 ves ]

F42 2577 1 YES

1000250 Tane 0514 %

E77.8213 1 vES | gy
weight [7 v H

Max Offset: Left=-7.990 Right=2.083

Hndif}l}é Paint Of Interzectian(Pl] E

[ Dynamic Offset

™ Lock Distance [0.000

[ Lock Back Tangent

[ Lock Ahead TanEent

Identify P1 |}

& Modify Eleme... [ |[01|[X]
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Once the alignment is modified select the Store button to store the alignment in the gpk file and
permanently display in the MicroStation® file. The user will need to define the information
shown below prior to storing the alignment.

& Best-Fit Tool - _|@

File

BEEED ¢4 &SE=S

Residual Dizplay —— -
Poit  Offset  Station  ‘Weight Inclde ] 1] & Store Elements i... [= | |1 E]

P12 00280 4546021 1 VES .
Xl Lr3  omes smmsess 1 ves % SRS |l
| [sP1e osess  smo3ms 1 ves @] || ¥ Stating Line Name [SL1

SP73 01235 5422577 1 YES ﬂ W Starting Curve Mame [SC1
ﬂ PC Rad= 1000250 Tan= 3325149

ﬂ S5P15 1.2618  &Y7.8213 1 YES j% W Stoe Chain Mame IiﬁHBEI
K.ep-in | SP1 Wfeight |1 [ ﬁ Sta | 100+00.00

RM5: 2117 Max Offset: Left=-7.990 Right=2.083

(]
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Store Chain by Graphics Method

From Applications select GEOPAK® Road — Geometry — Store Graphics to display the
dialog shown below.

Note: The user must create the alignment in MicroStation® and then create a complex chain of
the elements in the alignment (i.e. lines, curves, etc.). The complex chain must be linked ahead
station.

—
| Applications  Window  T.0.0.T.  Help

GECPAK v | - .
| —|B-c-0e
. GECPAK BRIDGE v B — Nl )

GECPAK DRAINAGE C

GECPAK LANDSCAPE »

GEOPAK ROAD 4 GEOPAK ROAD Tools

[

AEARLIE Project Manager

GECPAK SURVEY C

GECPAK WATER SEWER  »  2ite Modeing

Ackive Chain Contral
GEQPAE Element Attributes
GEOPAK 3PC AdHoc Attribuke Manager

User Preferences

Geamekry Coordinate Geomekry
Design & Compukation Manager Graphical Coordinate Geometry
Quankity Manager Lawvout Alignments Horizontal
bian Hlpraian . m
DTM Tools Auto Store Graphics

3
0 Tl Subdivision YWizard
Cross Sections L4
Likilitizs p  Lawvout Profiles (WP Based)

Layouk Profiles (Component Based)

Help - -

Legal Description

About GEOPAK
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The following dialog will appear. Enter the information as shown below.

E Store Graphics E“

Settings

Puaint
Curve

[SRed
EZE
B eginning Station: mﬂ:ﬁr—

Mode:  Single Element "|

Parcel

ID Element I it I

& Store Graphics E“

Settings

Job: [30d Q)
Operator Code: ] sU

Chain « | [SRa0
Beginning Pi Complex Chain
Selection Set

Beginning Stal

ID Element

The Store Graphics function will create points along the alignment therefore the user must start

with a point number that does not exist. If the redefine function is on in COGO and a point
number already exists then the point will be overwritten in the . gpk file.

& Store Graphics E“

Settings

Job: [3o0d 3]
Operator Code: ]SLI
Chain ""’:| SREn

Beginning Paint: | 5F134
Beqginning Station: | 100+00
Mode:  Single Element "]

The user will be prompted to identify the element. Accept the element and store the chain. The
chain can now be viewed in the COGO navigator.

GEOPAK® Survey 2004 Edition
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Input File Utility Method

From the COGO menu, select File — Input File Utility.

& Coordinate Geometry Job: 304 Operator: SU

File Edit Element Mew Tools

Preferences bﬂJJJJﬂJ@JJﬁJJﬂJJF Redefine
MJWJ Browse | 991234 v|gwarz  v| «|

Input File Restore

[=|
Database Lkilities

Imnport 3
Export »

Exit

The input files should be placed in the project working directory for them to be displayed in the
following list. Load the .alg input file. Then select Apply.

£ Input File Utility ST

File Mame 5u|:u|ect

M [ &llow Commands to be Added
Append

Appl
LCatalog | o

— Delete

Output

FErint Input File
Frint Output File
Save
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Select Read All from the COGO menu to display the chain elements.

& Coordinate Geometry Job: 304 Operator: SU

File Edit Element

Wiew  Tools

COGO Kewin: | Read

$ — COGD CHAIN COMMANDS —— GEMERATED EY PATTERN: SE20

STo POI SP194 W 734002 .0165000000 E 1978928 .4110000001 STA 10000.000
ST POI SP19% N 736515.2595000000 E 1980837 .08009995999 STA 13404 . 113J

L Load alg
File: 'ALG' Project: 'Smi20-01°
* 1 % JOB HAME: KX
* 2 5
* 3
* 4 5
* L SET FEATURE ADD CL
* f % CHAIN SE&0
* 7
* a

If an alignment, points, curve, etc. already exists, the redefine option must be toggled on for
points with the same name to be overwritten as shown in the dialog below.

& Coordinate Geometry Job: 3o4 Operator: SU

Fila Edit Element VYiew Tools

Permanent Wisualization "l OFF [Featule J Erowse 931234 "l 5795.12 "|

COGO Kepin: [Read ]

* &€ % CHAIN SREOD -]

* 7 STO POI SP194 M 734002 .01e5000000 E 19789258 4110000001 ST& 10000.0-

oooooogon FEA CL

N 734.002.0165 E 1.978.928.4110 Sta 100400.00

Point 5P194 redefined.

* 2 STO POI SP199 N 736515.2595000000 E 1930837 .08009395999 STa 13404 . 1-

134354501 FEA CL

N 736,515.2595 E 1.980.837.0801 Sta 134+04.11

Point SP199 redefined. i
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10.2 STREAM ALIGNMENTS

The user must graphically create a line string following the centerline of the creek that passes
under Bishop Hollow Lane, keeping the number of vertices to a minimum. Create the line
starting in an upstream direction. Once the line is drawn, store the chain by using the store
graphics command. The screen capture below shows the GEOPAK® points stored along the
creek centerline. The aerial topo file was referenced into the survey file to determine the
direction of the creek on the northwest side of the road.

W ELL Wk,

COMCHETE

GEOPAK® Survey 2004 Edition 10-16



TDOT GEOPAK® Survey 2004 Edition Training Guide

From Applications select GEOPAK® ROAD — Geometry — Store Graphics to create the
alignment for the existing stream.

Applications  Window T.D.O.T. Help

GEOPAK v [
| | @) 2
. GEOPAK BRIDGE v :
GEORAK DRAINAGE 3
GEOPAK LANDSCAPE 5
GECRAK ROAD J GEOPAK ROAD Toals
GEOPAK SITE H e ject manager
GEORAK SURVEY 3
GEOPAK WATER SEWER ~ » o= Modeling

Active Chain Control
GECPAK Element Attributes
GECPAE 3PC AdHoc Attribuke Manager

User Preferences

Geometry Coaordinate Geometry
Design & Computation Manager Graphical Coordinate Geometry
Quantity Manager Layout alignments Harizonkal
Blans Preparaion ' I N
DTM Tools Auko Store Graphics

3
. Subdivision \Wizard
Cross Sections b
Likilities p  Lavout Profiles (wPI Based)

Layout Profiles (Companent Based)

Help

Legal Descripkion

about GEOPAK |

The Store Graphics dialog opens as shown below. Enter the information as shown below. The
Store Graphics function will create points along the alignment therefore the user must start with
a point number that does not exist. If the redefine function is on in COGO and a point number
already exists then the point will be overwritten in the . gpk file. Select ID Element.

& Store Graphics g|§|@|

Settings

Job [3od Q]

Operator Code; lr
Chain *| [CLCRE
Beqginning Paint: W
Beainning Station; W

Mode:  Single Element v|

s

The user will be prompted to identify the element. Accept the element and then select Store. A
notification will appear that the data is about to written to the GPK file. The chain can now be
viewed in the survey file and COGO navigator.
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10.3 ESTABLISHING TRACTS BASED ON PROPERTY RECORDS AND FIELD
LOCATED EVIDENCE

Prior to creating individual parcels in GEOPAK®, property information must be obtained from
the local courthouse and located in the field. By using a county tax map of the project area, the
user can determine which properties adjoin or will be impacted by the project. Assign sequential
tract numbers, in ascending order, to each individual parcel regardless of common ownership.
Try to establish an organized method, since these Tract Numbers will be used throughout the
project. The user should utilize the deed as a guide in creating parcels and should rely on field
located evidence for storing the parcels in Coordinate Geometry. If the user encounters
discrepancies between the deed and the measured parcel area, the measured area will be used
in the right-of-way acquisition table.

A useful tool to research property deed information can be found on the State of Tennessee —
Comptroller of the Treasury Real Estate Assessment Data web site found at the following link:

http://www.assessment.state.tn.us/

The website allows the user to search by various means but by Tax Map and Parcel Number
would be the easiest since that information is at hand. The Tax Card information contains
Owner, Owner Address, Deed Reference (Book and Page Number) and Approximate Acreage.
This information will be used later to complete the Right-of-Way Acquisition Table. Print the Tax
Card and note on it which assigned Tract Number it corresponds to. In this class we will be
utilizing the property shown below.

State of Tennessee ! Comptroller of the Treasury

Real Estate Assessment Data

County Number: 080 County Name: SMITH Tax Year: 2008

Property Owner and Mailing Address

Jan 1 Owner:

SLOAN OVAL ETUX

PATTY E

737 PLEASANT SHADE HWY - \
PLEASANT SHADE, TN 37145 lo Y &
USA

Property Location @

Address: PLEASANT SHADE HWY
Map: 019 Grp: Ctrl Map: 019 Parcel: 039.00 PI: S/1: 000

The latest Deed Reference for each Parcel will need to be obtained from the Register of Deeds
Office for the county in which the project is in. Note: Some Parcels that are within a subdivision
may have information on the Subdivision Plat that may not be reflected in the Deed (i.e.
Revision to the Subdivision, Easements, or Right-of Way Dedication). A subdivision Plat may
also encompass multiple Parcels within the project area which will facilitate inputting the
information.
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Inputting the parcel based on the Deed Description

In GEOPAK®, open the Coordinate Geometry dialog and select Element — Parcel — Editor.

The user should open the survey design file.

& Coordinate Geometry Job: 304 Operator: SU

Fil= Edit iE.I_eiﬁéﬁt" Wiew  Tools

EE

4
1+234 ﬂ'

alxfe

o "] OFF [Feature] :J ETDWSEI 931234 "i g97°9'9.12 'J

=

Paint r r.. {,:-.‘E ,rj\ (@:’.E| : ,f—"
une 3 1+234

3

3

3

N Utility '
Prafile P Copy
Mext fvailable Settings e

Subdivide

Defaulk aktribuke Preferences

Beginning on a stake at Hi

eg : T Highway 80 and a2 co
Taylor an? running with Taylor line up +he hill
S €0 E 56', N 82 E 226" to a Cedar Tree a c
Sloan; thence with Sloan's line N 83 E 800

N &2 E ﬂ@&' stake a corner to the ne
thence with 0. Sloan N 5 E 60!

down the drain and with O. S5loan N 87 W 160!

Cedar, N 58 W 280" Elm, N 85 W 620" to a st

on the north side of a culvert;

to Jolly
hill S 40 E 300",
orner to Billy

. 'y N72 E 187,

w line to Oval Sloan;

+ N 2% E 70" Hickory; thence
Elm, W 65 W 200!
take at Highway
thence with a line of

the Highway 6 18 W 200', S 42 W 100" » 85 60 W 294" tg the

beginning stake. Containing

2.51% acres, more or less.
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= Map Check I Store Parcel Tool

Parcel Mame: |19-39.00 Lj Load Owner. Freferences
T = : Improvement: Starir NEZ
ywpe : |Paren - _ arting

o Curve Parameters: [Chord =] [Radivs ~]
Course Description :
Eearing Digtance R adiuz A Chord Delta Direction PLACur Mame <
C A0 00 0.00 E SP100
SEOO0QCOOE AE.0000 SP101
MW8200000E 226.0000 SP102
ME300000E a00.0000 SP103
My200000E 116.0000 SP104
ME200000E 1a24.0000 SP105
NEO0000E G0.0000 SP10G
WN2300000E F0.0000 SP107
M 87 00 0.00%F 160.0000 SP103 Li
5 | 4000000 E |[z000000 | [ | | Rt. "] SP100
Beaing v | S
[ Scale Factar Clear Parcel | D'escribe ] Clozuire I
& Enter Starting Coor... E|E|@
Pt. Mum: | 5P100
Coordinates

Marth [v]:
E ast [+]:

The Parcel Name should be the respective Tax Map-Parcel (Map 019 Parcel 39.00) being input
and the Starting NEZ, an arbitrary point in the MicroStation® file. This step can also be
accomplished using MicroStation® commands but by using the GEOPAK® Coordinate
Geometry input a record of the input is stored and can be edited if an incorrect call (bearing and
distance) is entered. A portion of the deed is shown in the dialog.

SP100 will be the first point for the parcel. Once the first bearing and distance has been stored,
the Starting Point will automatically increment with the next available point. Select the “...+”
button to add the boundary segment. The deed descriptions will vary in detail and accuracy, so
discretion should be used as to which the user should use to resolve discrepancies between
adjoining parcels.

Once the Parcel has been created, it should be visualized and the graphic shape moved and/ or
rotated to best fit any property monumentation (i.e. iron pin, row marker, existing fence)
corresponding to the parcel that was field located. For this particular piece of property the parcel
should be aligned with the existing fence near Station 121+00 Rt. The user should move the
parcel with MicroStation® commands and not GEOPAK® commands. Also, if a parcel is
created and does not close, the user should not close the parcel unless there is an obvious
mistake (i.e., a bearing is reversed). (Note: The GEOPAK® Parcel still resides in the original
location.)

GEOPAK® Survey 2004 Edition 10-20



TDOT GEOPAK® Survey 2004 Edition Training Guide

If existing Right-of-Way plans exist, they should be input and taken into account since the
property deed may have preceded the ROW plans and is not reflected in the deed description.

The individual properties are then assembled as a whole, resolving any discrepancies which
may be encountered by taking fences, buildings and other features into account.

Once all of the ROW parcels have been relocated to the proper location and all discrepancies
resolved, it is preferable to store new points at all of the ROW vertices to recreate the parcels in
the correct location. In the GEOPAK® Coordinate Geometry, store points using the Store Point
command. Store the points using SP1 as the first point and select Auto Increment. Select DP
(data point) and set the feature to PL. Once the point has been selected, by snapping to the
desired point in MicroStation®, select Store Point. Repeat this step for all vertices of the
property lines. (Note: Vertices common to multiple Parcels should contain only one point, not
duplicate points.) The dialog below describes how to store one of the points in a parcel.

For the purpose of this class the user should go through the following exercises to gain
familiarity with the process. To allow all users to proceed with the same property
information after the exercises, an input file will be loaded at the end of Section 10.2.

& Coordinate Geometry Job: 304 Operator: 5U E“Elgj

File Edit | Element View Toals

= ity P

o e = =2 & X
e Line 3 I !‘1{:-::; f_) Ij' rrza| W "F'? /4:|

T e

L H = Browse | 931234 v] 93912«
L Qu.rve b A | |
ﬂ ﬂ Spiral i Elevation
OGO Kepr  Chain »  Eguate =l
— Parcl b Skation

Profile 3 m

Mexk &vailable Settings Tatifarstion

Compate Poinks bo TIN
Set Eleyation From TIM
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E Store Point
Puaint Mame: | 5P2

W Auto Increment

Coordinates

Marthing: | 736158.363397 P ]
Easting: |1330726.216032

|"__'E S| W[H]E]
min|= |
Feature: | PL

CHSE BECE

In GEOPAK® Coordinate Geometry, store curves using the Store Curve by Endpoints
command. Store the curves by using SC1 as the first curve name. (Note: Be sure to give each
curve a different name before storing or it may be overwritten if the redefine toggle is turned on
in the Coordinate Geometry dialog.) Choose whether the curve is Clockwise or
Counterclockwise and select Store Curve.

& Coordinate Geometry Job: 3o4 Operator: SU

File Edit |Element Miew Tools

3%
-

&| %]"O-Dlu

14234

Be —

& | A ]

Lkl Ciure] v | Browse | 931234 | 99912 - |
Spiral Copy
Chain b Data _.lJ
Parcel F  Segment

Skation

Profile r

Mexk Available Settings g

By Tangents

Concentric
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E Store Curve By En... E|Ei

Mame: [5C1

o v Star |

P Point Mumber: | [enter point number]

R adiuz bt 1 | [enter radiuz]

PT Paint Mumber: | [enter point nurmber]

 Clackwize

b

Stare Curve

|

In the GEOPAK® Coordinate Geometry store parcel using the Store Parcel From Elements.
The Parcel Name at this point would be the Tract Number assigned earlier. The parcel can be
made up of various Element Types (i.e. Points, Curves and Spirals). In the Element List, list
the elements that make up the parcel starting at the first point encountered going up station to
the project alignment and always in a clockwise direction. This may require entering a curve
common to two properties twice, due to the clockwise direction. The parcel Owner Name may
also be entered at this point or can be added later by either using a GEOPAK® Coordinate
Geometry command or by creating and using an input file. (Note: Be sure that Feature in the
GEOPAK® Coordinate Geometry dialog is set to PARCEL for the shape to be given to correct
symbology.) Select Store Parcel, if redefine is toggled on, any parcel by the same name will be

overwritten with no warning.

& Coordinate Geometry Job: 304 Operator: 5U

File Edit | Element Yiew Tools

Poink

3
Lire: ¥
Curve L4
Spir al »

al

&

E

ds

|

1+z234

%1 C‘d

bn ™ || OFF [Feature] ﬂ Browse | 931234 Vj 97°9'9.12

il

Chain

Profile »

Mext Available Settings M
Subdivide

LIkt

Copy

Editar

Default aktribuke Preferences

2l
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& Store Parcel From Elements E|§|

- Element Selechon

Parcel Mame: |1

F et Fran) vll Element Tupe:  Paint -

Element List; Point Marne:

SP405 - SP413 SP426 S5P425 SP2A <add| [5P2
SP270 5P269 SPERD SP227 SFAET
SP383 - SP372 5P405

W Owner Mame; [PHILLIP W, ANDEF
-

[ [t

Stare Parcel [‘\ {
A

For the purpose of this class the user will load the input file provided to create all of the parcels
along this project. Load the parcel input file (Par3o4. isu) provided using the process detailed
at the end of Section 10.1.

& Input File Utility

File Name | Subject |
alg [ Hohe ]

10.4 ROW AND PROPERTY LINES

In order to display the Right-of-Way and Property Lines correctly, they need to be stored in
GEOPAK® as lines or curves. The Store Line or Store Curve From Elements commands can
be used and the correct Feature must be defined (i.e. Property, ROW, Easement, etc.). If the
incorrect Feature is selected, it can be edited without recreating the elements. The Navigator
Tool will allow the user to display all of the various elements contained in the GPK file. One of
the attributes listed is the element feature. By double-clicking on the desired element’s active
feature it can then be redefined. In this case, the redefine toggle will need to be toggled off and
the user will be notified.
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7 Navigator{304)

Select

Tools

N Bid é B

Element : Line i i

Mame | Feature | Description | Select| Begin Paint A]
SL271 FL SPRZZ
SLZ72 PL SPR
SL273 PL SP42E
SLA4 PL SPAZ
IS L55 PL SPA3
5LES ] SP450
SLES PL SP326 —‘
SL100 RO, SP3E7
SL101 RO pa] i
SL102 RO SP3R9
SL103 RO, SP360
ol | o

0 Redefine setting does nok permit editing of element Feature,

Once all of the ROW and Property Lines have been created and properly displayed, they can be
labeled with Bearing / Distances and Station / Offsets. In order to label Station / Offsets,
alignments need to be available to reference to. Plan View Labeling techniques will be
discussed in Section 11.3.
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CHAPTER 11 - PLAN DEVELOPMENT

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

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

Survey (Project : Sm080-01 User : SU)

P
Projeck  Dataset  Wisualization Geometry DIM iF_‘Ians Preparations Tool Boxes

Flan Vi
Rntate Paint Syribols

Labeling

11.1 DISPLAYING AND LABELING CENTERLINES AND ALIGNMENT POINTS

From the Design and Computation Manager, select Drafting Standards — Roadway
Horizontal Alignments — HA Roadway Pre (preliminary roadway horiz. alignment). Next,

select Draw Plan & Profile button in the supplemental dialog (displayed on the screen but not
attached to the main D&C Manager).

E Design and Computation Manager

File Edit Settings Favorites Help

Wﬂ@;ﬂatmg

& C:\Program Filez\GeopakStandardshtdot. ddb
[ Drafting Standards

| v

& HA Roadway Pre

23 Tools . [ Place Influshce

7 Cross Sections -

[=r Roadway Harizontal Alignments I Adhac Atributes
& Hey R oadway prop, roadway.hnri.z. alignment ™ Mew Element Orly
ﬁ Ha Roadway 20 prop. rdwy horiz. alignment - 20 Scale Offsets

= Hé Roadway Pre  preliminary roadway hariz. alignment

B HA Foadway Ex  exigting roadway horiz. alignment
Ha, Pointz place roadway honz. aignment points
CL Cells cells for horizontal alignments

Hé Interzection  label horiz. alignment interzections & endz
3 Roadway Yertical &lignments
3 Exist. Profiles
3 Survey Contral
T3 Pres. RO,
3 Property Lines
£ Parcels ;!
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Select the Chain operation and set the options as shown. Set the Label Scale to 50.

#& Draw Plan & Profile

FoX

Element Type:  Chains

lterm; |H& Fioadway Pre  preliminary roadway horiz. sligr

* | LabelScale: [50

Select Chain to Draw

<]

Line Direction Labels
Line Length Labels
Line Labels Only

< 7171

Curve Labelz

<]

Curve D ata

Curve Labelz Only
Place Curve Data by DP
Spiral Labels

Spiral Data

Spiral Labelz Only

Place Spiral Data by DP

I I I L e

Draw the chain SR80 by selecting it in the dialog.

To Label Horizontal Alignment Stationing, change the Element Type to Stationing, set the
options as shown below, and select the SR80 chain to draw it.

# Draw Plan & Profile

X

Element Type:  Stationing

ltern: |HA Roadway Fre  preliminary roadway horiz. aligr

| LabelScale: [50

Select Chain to Draw

W Tick Marks
W Tick Mark Stations

W PCAPT/TS/CS/SCAST Labels

[ Pl Labelz

Small Ticks
Ticks Left; Labels Left

Large Ticks
Ticks Both; Labels Left

Contral Point Labels

Az Per Preferences
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To display the points, select Drafting Standards — Roadway Horizontal Alignments — HA

Points (prop. roadway horiz. alignment). Populate the Place Horizontal Alignment Points
dialog, set options and select Place Points.

= Design and Computation Manager E | EI@ Place Horizontal Alignment Points

File Edit  Setti F. ik Hel I—_l I—_|
ile: i ettings  Faworites  Help 1ob: |30 b |RE0 o
— i Type | Preliminary Foadway Centerline - Scale =]

5

&= [ \Program Files\GeopakStandardstdat. ddb =
[ Drafting Standards Zancel
£ Taoks
% Ef;;ﬁ:ﬂ_‘r;:fzmtal Aligrments |C|ick to Place Poinks on current Chain |
ﬁ Ha, Roadiway prop, roadway horiz. alignment

ﬁ Ha Roadway_20  prop. rdvay horiz, alignment - 20 Scale Offsets
& HA Roadway Pre  preliminary roadweay horiz. alignment
& HA Foadway Ex  ewisting roadway hariz. alignment

B H& Paints place roadway horiz. alignment poinks
CL Cells cells for harizantal alignments
Ha Intersection label hariz. alignment intersections & ends
3 Roadway Yertical Alignments
3 Exist. Prafiles
3 Survey Contral
£ Pres. B.OW.
£ Property Lines
£ Parcels
£ Palitical Boundaries
£ Prop. R.OMW.
7 Prop. Easements j

The screen capture below shows the finished results as defined by the D&C Manager.
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Select Plans Preparation — Rotate Point Symbols from the Survey toolbar.

When the dataset is mapped or visualized, the placement of the graphic information is defined
in the SMD file. The angle of cells and text placed are at an active angle of 0 degrees by default.
The Plan View of the finished design documents is typically rotated to fit parallel to the sheet in
which case the cells and text in the survey should be rotated for a more appealing set of plans.
This should be done as soon as possible and prior to adding any manual labeling since they
would be rotated as well (i.e. bearings, text and manually added graphics would also be
rotated).

T o e B L e e e -
En0E0-01 .:".'r'.w-'-l. - Dataset * TP1Y t:;
= oS i e L L e

M=t

FF‘_rnject Dataset  Wisualization Geometry DIM | Plans Preparations  Tool Boxes

[ and C Manager
Flan Yiew Labeling

Rokate Point Symbols

Place SMD Eeature
Flace Legend

Place tGrid

Place Border

Place Morth Arroww
Place ScaleBar

Place Text In Object

Place Coordinate Table
Place Calls Table
Place Stake Table

Use the MicroStation® Selection Set tool to chose multiple or all Point Symbols to be rotated or
Point Symbols can be rotated by identifying each individually. Select the Baseline to rotate to,
enter the Job and the Rotation method. Select Start to launch the command. The selected
symbols are now rotated tangent with the SR80 chain.

& Rotate P... E|§|@

Baseline GEOPAK Chain |
Job | 3o0d Select
Chain [SRE0 Select

Ratation T angent e |

[ Sha |
I.t
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11.2 PLAN VIEW LABELING

GEOPAK®'’s labeling tools allow a user to place “intelligent” 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 by using the gpk file. To access Plan
View Labeling, select Plans Preparation — Plan View Labeling from the Survey toolbar.

Project  Dataset  Yisualization Geometry DIM | Plans Preparations  Tool Boxes

[ and C Manager
Elan Yiew Labeling

Rotate Point Symbols

Place SMD Eeature
Place Leqend

Place darid

Place Border

Place Morth Arrow
Place ScaleBar

Place Text In Ohbject

Place Coordinate Table
Place Calls Table
Plarce Stake Table

After selecting Plan View Labeling, the following dialog will appear.

& Plan View Labeler - Style: ...\bin\def_plan.Isf -> Unnamed 5tyle
Style Files  ©ptions  Scale  Toals

[tem Selectar StylePreview

i Labels
=3 Line Labels
23 Arc Labels
(=3 Point Labels . Space I Return I
Cear | Delimit |

i 0 | Place Label ]
New Categary... | Seale: NA ‘é'] Node 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.
TDOT provides a file (tdotdef_plan. IsF ) for the user with all the necessary styles for plan
view labeling. The file can be found through the following TDOT website:

http://www.tdot.state.tn.us/Chief Engineer/assistant engineer design/design/v8/V8design.htm#
GEOPAK
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If the TDOT line style preference file did not load automatically, the user should open the file

located in C:\Program Files\GEOPAKStandards as shown below. The user must be under the
Styles tab in order to open a style library.

& Plan View Labeler - Style: ...\bin\def_ plan.Isf -> Unnamed 5tyle

.St;fle.ﬁles Qptions  Scale  Tools
MNew. ..

Save

Save As...
Exit

5 Ret
c:Yprogram Files\bentleygeopakibindef _plan. |sf et I = |
| T Clear |  Delmit |

L Place Label I
_Mew Category . | Scale: N/ A o Shape Only v |

Open Style File

Files: Directories:
| tdotdef_plar.|sf c:hprogram filezhGeopakStandardsh,
tdotdef_drainage. lsf [
tdotdef_plan.|zf (= program files
tdatdef_praf. |zf = GeopakStandards
bdatdef sz lxf =
£ ConstCriteria
(£0 Criteria
Lizt Filez of Type: Dirives:
* lgf VJ ]_§ C: ]
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The following screen capture shows the results of opening the TDOT preference file.

#5 Plan View Labeler - Style: ...\tdotdef_ plan.Isf - > Unnamed 5tyle

Style Files  Options  Scale  Tools

Test | Params. | Shape | Leader | Rotate | Styles |
it : Style Preview

(21 Design Labels

& Surven Labels

[Z71 Pres. ROW APL

(2] S[if-'ey Comtral : Shete I e I

(3 Drainage [ Cear |  Deimit |
0 Place Label I

Mew Style... | [Ipdate Stule | 3]

Mode and Shape Only Vi

Mew Categony... Scale: MAA ,éi

The Label Scale 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.

& Plan View Labeler - Style: ...\tdotdef_plan.Isf -= Unnamed 5tyle
Style Files  Options | Scale Tools

Tt | Pacams | 5 ISR, | i |

[tem Selectar Style Preview

fa Labels
23 Design Labels
1 Survey Labels

Space | Return |

Clear | Defimit |

Place Label |

New Calagoy...| Seale: N

= K O @

Mode and Shape Only ™

Current Scale:  1.000

Mew Scale: | 50

Cancel |
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Navigate to Text tab as shown below.

£ Plan View Labeler - Style: ...\tdotdef_ plan.Isf -= Unnamed Style
Style Files  Options  Scale Tools

Lo | shn Lo ] o

JobME: [3ad ﬂ ® Computed Inzerts 7 Uzer Inserts
Element:  Paint Computed Text
Chair: [SR20 - # Coordinate -
: "' Coordinate g
p pace Return
s | Q Z Elevation GPK | |
Z Elevation TIN Cear | Delimit |
Label Feature Z Elevation Modeler = |
¥ e ? Station EIED L
N ‘ _+_ ‘ ,.fa?é-‘k‘ ek ‘ Fartial Station ﬂ
Mot Available

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.

Label Feature

The Label Feature allows a choice of methods to use to select elements to be labeled. The first
two options are the most commonly used. They are Select GEOPAK® or MS Elements (in the
event a line or curve is to be labeled) or Data Point Location (in the event the label is for a
specific point such as a property corner). Select Place Label once the correct information is
displayed in the information window. Be sure the proper information is selected if computed
inserts are being used. If an incorrect chain or alignment is designated, the Station / Offset label
may not have the desired information.

Note: Be sure to review the label placed for accuracy and format. For instance, the bearings are
usually computed based on which half of the line is picked when selecting. Some 3-D line
segments may not follow this rule and will require manual editing. TDOT wants all bearings to
be placed ahead station and away from the proposed alignment.
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Toggle Use DP Element Association in the Options Menu.

£ Plan View Labeler - Style: ...\tdotdef_plan.Isf -= Unnamed S5tyle

Style Files | Options  Scale  Tools
Minimize Dialog

£ De- Label Tools

Label Yiewer

Tewt | Par
Ilse Reference File Coordinates
Item Sele T r "
"B |52 DF Element Association
[ Labe -

A

Btyle Presiew

New Categary.. | Scele: N/

1 Pres. ROW

£ Survey Contral

1 Drainage
3 Pres. FLs S
Mew Style... | | E‘

A

Mode and Shape Only ™ |

Space | R eturn |
Clear | Delimit |
Place Label |

From the Style tab select Survey Labels — Pres. ROW as shown in the dialog below.

-0

Style Files  Options  Scale Tools

(£ Design Labelz
[ Survey Labelz

[ Arc Length
[ Arc Length Flag
[f] BeaDis

Mew Style... |

i

=]
|

MNew Categay.. | Seake:N/A

o [E2|C [

Test | Params. | Shape | Leader | Ratate | Stles |

Style Preview

Mode and Shape Only ™ |

Space | Return |
Cear | Delimit |
Place Label |
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From the Pres. ROW folder select Sta\Off Flag and toggle Complete Style as shown in the

dialog below.

& Plan View Labeler - Style: ...\tdotdef plan.Isf -= 5taV0ff Flag - Active

Stwle Files

Cptions  3cale  Tools

Text | Params. | Shape | Leader | Rotate | Stles |

Itemn Selectar Sityle Preview
@& RadfLen ] ¥
[ Distance ¥
[ Aad/Len Flag Ei 108+67 .;8?
[A] Offzet Flag 20, 00
@ 5t=40ff Flag _J
[A Radiusz Flag
[ Radius _vj "J
lpdate Style. ..
| Mode and Shape Only
Scale : 5000

Al

[108+67 87-
SSEGES W e
20.00"

Space | Feturn I

Clear | Delmit |

Place Label 1

The user can now label ROW Station and Offsets using the appropriate style. Double-click
Sta\Off Flag to populate the dialog shown above. Return to the Text tab, and choose the Data

Point Label Feature button.

& Plan View Labeler - Style: ...\tdotdef_plan.Isf -> 5taVOff Flag - Active
Skl Files

Qptions  Scale  Tools

Job No.: [3od k=Y

Element:

Chain: |SRE0 bl

TIM File: [ 155M030-01MDTM i __CAJ

Label Feature

<]

® Computed Inzerts ) User Inserts

i

Computed Text

 Coordinate

" Coordinate

= Elevation GPE.

= Elevation TIM

< Elevation Modeler
Station

Fartial Station

Mot Available

o

108+67 .87 -

e e T e e
20.00°

Space ] Return |

Clear | Delimit |

Place Label ]
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Select the ROW point at Station 113+29 RT in the dgn file and accept the locations. The
computed insert should update to reflect the data point selected. Select Place Label to insert
the label into the plan sheet. Select the desired location for the label and accept then select the
side of label the leader should attach to and accept.

£ Plan View Labeler - Style: .. \tdotdef_ plan.Isf -= S5taVOff Flag - Active

Stvle Files  Options  Scale  Tools

Job No.: [Fod a
Element:  Point

Chair: [SR20 -

TIM File: [ 155MO30-01MOTH.tin __Q_.,J

Label Feature
¥ e @

Text ] Paramz. | Shape | Leader] Fidtate | Styles]

® Computed Inzertz ) User Inzerts

i

=

Computed Text

# Coordinate

" Coordinate

2 Elewvation GPE.

< Elevation TIM

< Elevation Modeler
Station

Fartial Station

Mot Available

BES

113+429.00-
——d-e-l-i-m-i-t——-
83.48"
Space | Return |
Clear |  Delimit |

I Place Label %

Repeat the labeling process for another ROW point. The display should look similar to the

following screen capture.

GEOPAK® Survey 2004 Edition
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The user can label the radius and length of a curved portion of ROW. From the Item Selector in
the Styles tab, double-click the Rad/Len item.

& Plan View Labeler - Style: ...\tdotdef_plan.Isf -> Rad/Len - Active =3
Style Files  ©ptions  Scale  Tools
i R-1348 14"
Test | Params. | Shape | Leader | Rotate | Styles | . f_cod g
i : Stule Preview
[ Rad/Len
Gl Distance ¥
[ Rad/Len Flag H
[A Offset Flag = ‘
[ Sta\Off Flag J R=1348. 14{ Spave | Retun_|
[ Radius Flag L=574.0C6 Cler |  Delmit |
El Radius j
Place Label 1
=i Sit | Ipdate Style... J
\ Cateqny | Seale:50.00 A T vl

Return to the Text tab and choose the GEOPAK® or MS Element Label Feature button.

& Plan View Labeler - Style: ...\tdotdef plan.Isf -> Radfl.en - Active

Skyle Files  Options  Scale  Tools

Text 1 Farams. | Shape | Leader | Rotate | Styles | E:ggg ; %g : '
i B gl ® Computed Inserts ©0 User Inserts '
Element: CURWE SC22 Computed Text
Chair: [SRE0 v Radius i|
& : - Fladius (Al Units) Space Return
TIM File: [ 18%5M080-01 MDTM.tin B_J Delta -» O | I
Delta -» DM Clesr | Delmit |
i~ Label Feature | |Delta -» DM5 1
3 Place Label
/x/‘ @ Cureature - D
+ ‘ A Curvature > DM ﬂ Continuous Place |
Mot Available

Select the curved portion of ROW near Station 121+00 LT. When the user accepts the element
the label should appear. Data point again to accept the location of the label.

/

/
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Text Styles Plus... (Placing new text)

From T.D.O.T. select Text Styles Plus...

T.0.OT. Help
Ackive Angle
Area Patkerns
Centerlines
Zross Sections
Cuskom Line Styles
Drainage (Plan

Crainage (Profiles/Culy. Sections)

v v v v v w ¥

Erosion Control

Iplak - Defaulk Settings
Lighting »
Pavement Marking »
Permits & Farms

Plan Phase Stamps

Profiles ]
Public Hearing Cells

Raster - Move by Datum Adjust

RO, k
Sheet Cells

Sheet Titles

Signalization b
Signs L4
Survey Project WarkFlow Toolbox

Text Parameters by Ackive Scale

Text Styles Plus., ..
DiaM Bakch Text Edikar k

Title sheet Cells
Tools »

GEOPAK® Survey 2004 Edition 11-13



TDOT GEOPAK® Survey 2004 Edition Training Guide

The Text Styles Plus... dialog opens as shown below. Highlight the appropriate text style.

Text Styles Plus...

Click to set Text style,
Level. Weiaht & Color

Uikilities Poles - Exist, ﬂ
Itilities Sanitary Sewer - Exist,
LIkilities Sanitary Sewer - Prop,
Ltilities Telephone OH - Exist,
Itilities Telephone OH - Prop.
Ltilities Telephone LG - Exisk,
Ltilities Telephone UG - Prop,
Ikilities \Waker - Exist,

LItilities Waker - Prop.
Vegetation - Exist, k
Veqgetation - Prop. il

Place Label with
Leader Line

Set Alternate STD
Texk Size

Scale | =0 Zancel

In the MicroStation® main toolbox, select the Place Text command. The text style will be
automatically set as shown in the dialog below.

& Place Text E|E@

Methodi By Origin 7 |
Tent Style: m Yegetation - Exizl_+ | ﬂ
Active Angle: | 070000 [:§ =
e 4
1

171

=

In the text editor box, type in the appropriate text as shown below. The text should be
capitalized and use the enter key to use multiple lines of text.

& Text Editor - Word Proces... E“E@

7% 3 LEROYMON ~ |I|H|’*‘EF
7
[T IR T IR
&
GRASS
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The user can then place the text in the desired locations throughout the project. Click a data

point to place the text.
GR X S59
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11.3 SURVEY CONTROL: CONTROL POINT TABLE, COORDINATE GRID TICKS
Control Point Table - Survey Toolbar Method

From the Survey toolbar select Plans Preparation — Place Coordinate Table.

Project Dataset  Wisualization Geometry DIM | Plans Preparations  Tool Boxes

[ and C Manager
Plan YWiew Labeling

Rotake Paint Symbols

Place SMD Eeature
Place Legend

Place Grid

Place Border

Place Morth Arrow
Place ScaleBar

Place Text In Object

Flace Coordinate Table

Place Calls Table

If COGO was not activated, the following Alert will appear. Select Yes. Verify the information in
the Coordinate Geometry dialog and select OK.

This application requires COGO ko be ackivated,
@ Would vou like ko invoke COG0 now?|

Yes Mo
Coordinate Geometry

Project Mame: | SMO080-01
Job: [3od Q|
Operator Code: | 50

Subject: |

Cancel |

GEOPAK® Survey 2004 Edition 11-16



TDOT GEOPAK® Survey 2004 Edition Training Guide

The following dialog will appear. Complete the table as shown below.

E Place Coordinate Table
Settings

C)oX

Table Farmat/Calurnn Order

[ Easti [
[ Eevi? >
l_ Feature hal l_
lﬁ Desc hal l_
l— Station - l—
[ Ofset [

[ it to Output File ;

LCresteFie <

Prefix Text Suffix | J
Points i
Morthl'] 7 Replace "Mo Elevation' 'with : | 0.0000

Replace "Mo Feature' ‘With . | DEFALLT

ze GPK Point Station value stored with Paint ™ |

Chain to measure Station and Offzet from : | SRE0 ﬂ
[ Use Duplicate Filker Talerance :

Select Points for Table or Export :

Marth)

Place

_ |
W Header: Samp la Table Test: | Samr | @ Bz s
Test Spacing (% of Text Size] : [75.00000 [™ Vet Lines:
Paint; Marth: Eastk: Eleseation:  Feature: Dezcrption;  Station: Offzet:
[FOINT [MORTHIMI [EASTING [ELEY. [FEATURE |GPSPOIM [STATION |OFFSET

To adjust the formatting of the text in the table, double-click Sample from the Header menu.
The Level should be set to SURVEY — CONTROL with Text and the justification is center
bottom. Complete the same process for the Table Text formatting. The Header and Table Text

formatting should match the dialog as shown below.

Text Preferences

Th: |5.000

Symbaology
Level: [SURYEY - CONTROL>]
Color: T 1 =]
Wwsight: | 2 =1

Twr |5.000 a Scrrp | e

Set Justification

Ft [F4 ZLEROYMOM ]|

Cancel

Once the formatting is complete, select Place from the Place Coordinate Table dialog.

GEOPAK® Survey 2004 Edition
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Note: Make sure the appropriate levels are on to view the control point table once the table is

placed.

The following table will be created and placed in the MicroStation® file. The user will have to
manually place a box around the points, place the “CONTROL POINTS” title, and draw the
horizontal lines shown below.

CONTROL POINTS
FOIMT MORTHIMNG EASTIMG ELEV. FEATURE GPS FOLMNT STATION OFFSET
SOl T733985.5%914  1978%941.7179 514.3660 XCP GP3B0-30-01 0+00,00 OFff Chain
S0 T345e0.977  1975252.3522 2l13.77C0 ®CF GFZB0-80-02 0+00.00 -Z5.3582
=03 T3488Z2. 2474 1975702.4704 511.1140 ®CF GCFZE0-80-03 0+00.00 -38.9446
305 T35471.9821 198059¢.1995 512.8070 XCP GRSB0-80-05 0+00.00 21.3382
S06  T3BG958.7492  1980677.0324 510.T7080 XCP GRSAC-80-06 0Q+00,.00  Z1.1459
ST T3ed44. 4080 1980834.517e &513.4110C ®iCP GFZRO0-B0-07 0+J0.00 Z3.1179
SCE TAER3E. 4198 149B0%98.%468 519.6c10 ®iCP GPSEC-B0-0C08 0+00.00 OFff Chain
5049 T24340.29e1  19792430.4115 S17.7650 XCP GRZEC-B0-09 0+00.00  250.3108
Control Point Table - D & C Manager Method
From the Survey toolbar select Plans Preparation — D and C Manager.
Survey (Project : SmO80-01 User : 5L}
Project  Dataset  Wisualization Geometry  DTM |F_‘Ians Preparations Tool Boxes
D and C Manager
Flan Wiew Labeling
Rnotate Paink Swrbols
Place SMD Feature
Place Legend
Flace Grid
Flace Border
Place Morth Arrow
Place ScaleBar
Place Text In Objeck
Place Coordinate Table
Place Calls Table
Place Stake Table
GEOPAK® Survey 2004 Edition 11-18
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Utilize the Level Display to turn off everything except the control point level.

Level Display

DEEBEEEE vewbipa |

@ E %0 [hone] = Levels ™

M ame File Logical | |~
SURYEY - CEMTERLIME - Preliminary - Develop... SHMO080... Master»
SURYEY - CEMTERLIME - Preliminary Curve Text SHMO80... Master»
SURYEY - CEMTERLIME - Preliminary Text SMOB0... Master»
SURVEY - CONTOURS - Index with Text SMOS0-0..  Master
SURVEY - CONTOURS - Intermediate with aptional Text SKMOS00.. M aster J
SURVEY - CONTROL - Grid SMOS0-0..  Master
SURVEY - CONTROL - Grid Tenxt SMOS0-0..  Master
SUBRYEY - CONTROL - Points - Elevations SMO80... Master»
SURWEY - COMTROL - Points - Locators SM0O30-0... Master
SURWEY - COMTROL - Paints - Mumbers SM030-0... Master
SURYEY - COMTROL - Temporary with Text SMO80... Master»
SURYEY - CONTROL with Text SM0DB0... Master»
SURYEY - DRAINAGE - Area Shape:s SMODB0._.

J

Masters _
| 5

Once all the levels are turned off except for the control points, the result should resemble the

following screen capture.

GEOPAK® Survey 2004 Edition

11-19



TDOT GEOPAK® Survey 2004 Edition Training Guide

Select all of the control points.

GEOPAK® Survey 2004 Edition 11-20



TDOT GEOPAK® Survey 2004 Edition Training Guide

From the D&C Manager, Select Cntrl Pt Table to draw the control point table in the plan view.

F=y Design and Computation Manager B@

File Edit Settings Favorites Help

o] 1] ERE o) em| S ] A

&2 C:\Program Files\Geopak Standardzhtdot.ddb -
[ Drafting Standards

£ Toolz

£1 Cross Sections

£ Roadway Harizontal Alignments

£ Roadway Yertical Alignments

(C1 Ewist. Prafiles

(== Survey Contral
B Cratrl Pt Table draw control point table in plan wiew
oor Gnd Tick k place zingle coordinate gnd tick,
Gnd Tick Range  place coordinate gnd ticks by range

1 Pres. B.OMW.

(=71 Property Lines

1 Parcels

£1 Palitical Boundaries

£ Prop. B.OW.

=3 Prop. Easements

£ Foadway Linework,

£ Private Drives

(£71 Exizt. Drainage

=7 Prop. Drainage ﬂ

The user will be prompted to keyin job number and chain name. Keyin the job number and chain
name shown below.

K.epin Job Mumber
Go Step Mo
oK Cancel

K.evin Chain Mame

]S % Cancel
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The following dialog will appear. Click a data point in the DGN to place the control point table.

£ Prom pt g

Drata Pt. or Snap For Table Loc.

Select OK once the control point table is placed.

DOME: Uze MicroStation to Edit Paoint #, ete. az needed

[1].4 Cancel |

The user will have to manually number the control points using the MicroStation® text editor.

CONTRDOL POINTS

POINT NORTH EAST ELEV. STATION OFFSET

S____  734560.39770 1973252.3520 513.78 LDE+42. 64 25.56° (LT)
S____  734BB2.2572 13797024651 S11.11 L11+B6.74 38.96° (LT)
S____  735471.9821 1980596. 1995 512.61 123+27.56 21.34' (RT)
5____  73595B.7532 1980677.0711 510.71 128+22. 89 21.18° (RT)
S____  734340.2361 1979430.4115  517.76 105+67.28 250.31° [RT!
S____  73G6444.4080 1980834.5176 513.41 133+37.09 23.12° (RT)

Coordinate Grid Ticks

From the Survey toolbar select Plans Preparation — Place Grid

Survey (Project : Sm080-01 User : SU)

Project Dataset  Wisualization Geometry  DTM |F_'Ians Preparations Tool Boxes

O and © Manager
Plan Wiew Labeling

Rotate Point Symbols

Place SMD Feature

Place Legend

Place Border l !

Pl Bkl Avvman
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The following dialog will appear. Place a fence around the project area. Complete the dialog as

shown below and select Place.

Bplace Grid  [2][0|[X]

- Grid Parameters —
W Grid !

Grid Interval I R00.000

Method Fence ""j

Grid Style  Ticks -|

Tick Length | 10.00000000

- Label Parameters

;7 LabEl !5DITIP].E
Label Interval !EEIEI.EIEIEI

M-7" Label Quadrant ME "’i
Label Direction  “west-East “'i
V¥ Prefix !N [ Suffix !

E-# Label Quadrant ME "I
Label Direction  South-Marth Vi
¥ Prefix iE [T Suffix I.{
5 :

GEOPAK® Survey 2004 Edition
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CHAPTER 12 - PROFILE DEVELOPMENT

12.1 DRAWING AND STORING PROFILES

From the Applications menu, select GEOPAK® ROAD — Plans Preparation — Draw
Profiles.

|5|:||:-Iin:atin:|ns Window  T.0.0,T. Help
GEOPAK J gl -?l

GECPAE BRIDGE

GEOPAK DRAINAGE
GEOPAK ROAD Tools

[
2
3
GECPAK LAMNDSCAPE »
GECPAE ROAD L4
4
2
2

GECPAK SITE
GECPAK SURVEY
GEOPAE WATER SEWER

Project Manager

Site Maodeling

Active Chain Conkral
GECPAE Element Attributes
GECPAK 3PC AdHoc Abtribute Manager

Lzer Preferences
Geametry g
Design & Computation Manager

Cankity Manager

Plans Preparation Plan View Labeling

DOTM Tools DP Station/Offset

30 Tools ¥ Draw Transition

Cross Sections g Draw Cell by Feature

Litilties ' Draw Cell Group by Feature

Help Draw Zell Area by Feature
Pavement Markings

about GECPAE

Draw Signs

Profile Labeling

Draw Prafile Tabular Data | !

Plan/Profile Sheet Composition
Tables

GEOPAK® Survey 2004 Edition 12-1



TDOT GEOPAK® Survey 2004 Edition Training Guide

Select the Job Number and Chain, and then select the Dialog Profile Cell Control button
from the Draw Profile dialog.

& Draw Profile E“EE]

File Edit Update Options
Job Mumber: lm i@% ﬁ |7
Chair: SR80 |
---------------------- |Dialu:u;| Prafile Cell Cu:untru:ull

|
| =l
r [100:0000 [ooooo
r [100:00.00 [
-

Select the Active Chain, and then select the Place Profile Cell button as shown in the dialog
below.

£ Profile Cell Control

Active Chain: fElEE

Microztation File Statian Elevation  H. Scale Y. Scale Gap [

Place Prafile Cell
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Complete the Place Profile Cell dialog as shown below. The Station field populates
automatically. Select an Elevation less than the lowest element on the profile. The Top
Elevation represents the upper limit in the profile cell. The Bottom Elevation represents the

lower limit in the profile cell.
& Place Profile cell  [2 |[5][X]

E levation: |4BEI.EII:IEIEI
Harizontal Scale: | 50.000000
Wertical Scale: | 5.000000

MoGap ™
Cell B ange

Top Elevation | [560.0000
Bottom Elevation ¥ | [450.0000

Click a data point outside the area of the survey to place the profile cell in the drawing.
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Once the profile cell is placed the profile grid can then be placed. From T.D.O.T select Profiles

— Draw Profile Grid.

T.0.O.T.  Help
Active dngle
Area Patkerns
Centetlines

Cross Sections

Cuskaom Line Skyles

Drainage (Plam)

Drainage (Profiles/Cuky, Sections)

Erasion Conkrol

Iplak - Defaulk Setkings

Lighking
Pavement Marking

Petrnits & Forms

Plan Phase Stamps

Prafiles

T v v v v w ¥

Diraw Prafile Grid

Public Hearing Cells DP Profile Skation EIevatiw,l'Trau:ldng
Rasker - Mowve by Datum Adjusk Wertical Curve Design Tool
RLDW, »  Vertical Alignment Labeler

Sheet Cells

The Draw Profile Grid dialog
Profile Grid.

will appear. Complete the dialog as shown. Then select Draw

Harizantal Scale =0

Vertical Scale

RE

Mlinimurm Eletation 450

Maximum Elewation =60

Eeqinning Station 10000
Ending Station 13400
Drraw Prafile Grid Cancel ‘

GEOPAK® Survey 2004 Edition
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Place the profile grid in the drawing on the appropriate cell. Snap to the origin of the cell.

0]
- R ST SR
T o R R D R S L NP

3 A

7 B A S S S S SO A A SR R SN S NN
. S L T U P O SIEL SR R S A PN S SR LR SR
| R
S A S S S SO S A A SN R SN SN
= R e NSt ST R P SRS S SO S T IS ST
ST O A S I JET T I PO

BE Lo e e v S T B e R T e e e e R

T T e LU AR SR R S S P
T S S S S A
P S S N S DO U SRS S OO S SRR S SR

480
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The Surfaces tab defines the surfaces utilized as source data when drawing profiles. Multiple
surfaces from a variety of sources can be drawn on a profile in a single dialog. 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. When a row is added to the list box, the profile is drawn immediately.
Use the merged tin file, SMO80-01.tin, to populate the TIN File: dialog. Select the proper
feature by pressing the paintbrush icon as shown in the dialog below.

# Draw Profile
File Edit Update Options

Chain: |SRE0

Surfaces | COGO | Frojection |

Job Humber: |304 = '@| ﬁ|LabelScale: A0, 00000
=

EoX

Type Name

D etails™

TIM File: | C:\Projects\SMO080-0145 ﬂ
kethod:  Triangles
Dizplay Settings

v| ErSTNT—T—

By Feature

Feature; |Exizt. Ground jﬁ

Stahian Lirnitz Offzetz

Harizontal: | 0.0000
Yerhical | 0.0000

™ 8egn [T00-0000 <]

GEOPAK® Survey 2004 Edition

Digzplay Settings
MProjects. ASMOB0-0TMDTHM.tin  Exist. Ground ;E‘;&

Filter T olerances

Hanzontal: | 00100
Yariance: | 0.0100

add Surface Settings

rdl
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Select the Exist. Ground feature as shown below.

& Select Design & Computation Payitem, ...

File Edit Setktings Fawvaorites  Help

& id ok |

&2 ¢ \Program FileshGeopakStandards'tdot. ddb -
[ Dirafting Standards
£ Tools
C1 Cross Sections
£ Roadway Haorizontal Alignments
£ Roadway Yertical Alignments
[ Ewist. Prafiles

= Exizt. Ground k

groundling for profiles

Frofile Gnd draw profile grid with annotation

ﬁ Exizt. Road exizt. roadway grade line for profiles

B onPro Label BMz on profile | ]
(7 Utilities

=7 Drainage

£ Matural Drainage
£ Survey Contral
3 Pres. B.OW.
3 Property Lines
21 Parcels
£7 Palitical Boundaries
7 Prop. B.OW.
£1 Prop. Easements j

Populate the Draw Profile dialog as shown on the previous page. Once the desired settings are
selected in the bottom of the dialog, press the Add Surface Settings button to draw the profile
in the active cell.

The dialog below shows the existing ground displayed on the profile grid.

Dpopopbpao

goooooooooDOoDOODGOn

lpopopd
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The profile can now be stored in COGO. Select the Store Surface in COGO button from the

Draw Profile dialog.

# Draw Profile E|E|@

File Edit Update Options

Job Mumber; |304 = '@| ﬁ|LabelScale: 0.000000
=

Chain: |SRE0

Surfaces | COGO | Frojection |

|5t|:|re Surface in Cogo

Type Hame Dizplay Settings
C:A\Projects. \SMOB0-01MDTH.tin  Exist. Ground &l
X
&
D etailz
TIM File: | C:\ProjectssSt080-0145 ﬂ
Method: Triangles
Dizplay Settings Filter Tolerances
By Feature i | ——— — — Harizontal: IW

Feature: [Exist. Ground jﬁ Wariance: | 0.0100

Statian Lirnits Offzets
[ Begin: |100+00 ﬂ Haorizontal: | 0.0000
[ End: [134+04 ﬂ Yertical | 0.0000

[ Veid | I

Complete the dialog as shown below to store the profile.

E Store Profile

Frofile Hame: | SR-80 Select
¥ Stare Profile in GPE
¥ Create Input File

Operator Code | S5U
File Mame: |j3od4o050U.inp Files

[~ Create 30 Profile String

GEOPAK® Survey 2004 Edition
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12.2 PROJECT UNDERGROUND UTILITIES USING DRAW PROFILE TOOL
From the Applications menu, select GEOPAK® ROAD — Plans Preparation — Draw

Profiles.

|5pp|icatiu:uns Window  T.0.0,T. Help

GECPAE 3
GECPAK BRIDGE r
GECOPAE DRAINAGE »
GECOPAK LAMNDSCAPE ¥
GECPAK ROAD g
2
4
2

GECPAK SITE
GECPAK SURVEY
GECPAK WATER SEWER

| @ 2

GEOPAK ROAD Tools

Project Manager

Site Modeling

Active Chain Conkrol

GECPAE Elerment Aktribukes

GECPAE 3PC AdHoc Atkribute Manager

Lser Preferences

Geometry

Design & Computation Manager
Quantity Manager

Plans Preparation
DTM Tools

3D Toals

Zross Sections
Lkilities

Help

About GECQPAK

Plan VWiew Labeling
DP Station/Cffset
Draw Transikion

Draw Cell by Feature

Draw Cell Group by Feature
Draw Cell Area by Feature
Pavement Markings

Draw Signs

Prafile Labeling

Drraw Profile Tabular Data | !

Plan/Profile Sheet Composition
Tables

GEOPAK® Survey 2004 Edition
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In the Projections tab, choose the Job Number, Chain, Label Scale, and specific survey chain

as shown below.

& Draw Profile
File Edit Update Options

Job Mumber, |304 = _@

EoX

ﬁ' Label Scale: [50.00000

8545
[ E»B545G2 |

Digplay Settings
By Feature e |
Feature: [2" Gas Ex ]

Chair: SR80 |
Surfaces | CoGo | Projection |
Type Chain Frofile/Swrfa Display Settings Diraw
1
Details
Type:  Survey Chain Y| b sl
=] [ Begin: | 100+00.00 win

[ End |103+81.97 Vi
r [0.0000

[ POT

AT
T

Custom Line Style

é [ Scale factor | 0.0000

12-10
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To draw the gas line on the appropriate level, select the paintbrush icon in the Display Settings
area of the dialog. Select the feature from the D & C Manager.

& Select Design & Computation Payitem ...

File  Edit

g id

Settings  Favorites  Help

U
£/
=

&2 ¢ \Program Files'JG eopak Standardzitdot, ddb -
£ Drafting Standards
23 Construction Supers
23 Functional
[ Utilities - Plan
3 Proposed
[ Existing

Unknown" Gaz  exist unknown size underground gas
1/2"GasEx  ewisting 1/2" underground gas

B/8" GazEr  ewisting 58" underground gas

34" GasEx  ewisting 3/4" underground gas

1" GazEx  ewisting 1" underground gas

1-1/4" GazEx  ewxisting 1-1/4" underground gas
1-1/2" Gaz By esisting 1-1/2" underground gas

B ] hg 2" underground gaz
' GagEx  existing 3'' underground gas
4" Gaz Ex  ewisting 4" underground gaz
E"GazEx  existing B'' underground gas j

nderground Lines
UG ‘whater Exist
UG Gas Exist

The user can now select Add Line to add the survey chain to the profile.

& Draw Profile EI@PXI

File Edit Update Oplions

Job Mumber: [304 = C@ ﬁ Label Scale; [50.00000

Yertical Offzet: | -3.0000 u g
™ POT
[ Ewtraction from Suface
r [TETTTN
Tiizngles >}

Dizplay Settings

By Feature e |

Chair: [SRE0 ]
Surfaces | COGOo | Projection |
Tupe Chain Profiles/Suifa Display Settings Diraw |
Add Line ]
Detailz
Survey Chain - | Sliglering
= [~ Begin: | 100+00.00 i

[T End |103+81.97 e

Cusztam Line Style

Feature: |2 Gas Ex

=] é [ Scale factor: | 0.0000

GEOPAK® Survey 2004 Edition
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Once the Add Line button is selected the survey chain will be added to the Projection dialog.
Multiple survey chains can be added to the Projection dialog. Repeat the process for the other

gas line and water line on the project.

3 Draw Profile
File Edit Update Options

Job Number: |304

Chain; |SRAED =]

Surfaces | COGo | Projection |

K{;}j ﬁ' Label Seale: [50.00000

Type Chain

Survey  2GL2 < Mone »

Dretailz

PrafilesSurfa Dizplay Settings Diraw

2 Gaz Ex

X Q]

= | Stationing

Type:  Survey Chain

Wertical Offzet; | -3.0000

[ Extraction from Surface

Digplay Settings

By Feature 7 |

N
Juizngles v

[ Begin: |100+00.00 Wi
[ End |103+81.97 i
[ Inciement 7 |

[ POT

T
T

Custarn Line Shyle

Feature: [2" Gas Ex

The survey chain will be drawn into the profile cell as shown in the screen capture below.

Llé [ Scale factor [ 0.0000

GEOPAK® Survey 2004 Edition
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Save the profile settings to the project file. File — Save As.

& Draw Profile
File Edit Update Options

Load th Nuriber [304 = &;@ ﬁ' Label Seale: [50.00000

[ Append

Save

-

Dietails

Type:  Surveyp Chain w7 |
[ Begin: | 100+00.00 i

< Mone » 2

Fas Ex

A LD

Stationing

Chain: [2GLZ2

Wertical Offset; | -3.0000 N g

[ Estraction from Surface

Digplay Settings
By Feature

=]
[ End |103+81.97 v

[ POT

r [03000
iizngles 7|

= | Custarn Line Style

Feature:

Save Profile File

Files:

ﬂé [~ Scale factor: | 0.0000

[ GazEx

Directories:

| SROS0-01 SRE0.prd

o hprojectzhemi080-01"

Lizst Filez of Type:
* prd

= et
[ projects
= rm20-01
CaCTL
=7 projdbs

Dirives:

>| [BC =]

Eance
Help
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12.3 UTILITY CROSSINGS

To place or draw points at which utilities cross a centerline, select Applications — GEOPAK®
ROAD — Cross Sections — Draw Ancillary Features.

Note: There are two utility crossings on this project: one gas line and one water line. Locate the
crossings on the survey and determine the name of the survey chain for each. The gas line is
2GL2, and the water line is 4”WL.

O
WELL W.M.
TE

Type : Survey Chain

Mame : 2GL2

Feature : 2GL

Dataset : TP1

Carmnples Chain, Ling Sting [SURVEY - UTILITIES - Gas with Text]

Applications  Window  T.D.O.T. Help

GEQPAK * | Wisualization Geometry DIM  Plans Preparations  Tool Boxes
GECPAK BRIDGE 3

GECPAE, DRAIMNAGE 3

GECPAE, LANDSCAPE 3

GECPAE ROAD 3 GEQPAK ROAD Toals

GROPAK SITE ' Project Manager

GECPAK SURVEY 3

GEOPAK WATER SEwER,  »  =ite Modeling

Ackive Chain Control
GECQPAE Elernent Aktributes
GECPAK 3PC AdHoc Attribute Manager

User Preferences
Geometry 4
Design & Cormputation Manager

Cuantity Manager

Plans Preparation 3
DT Tools
3D Tools 3
Mavigatar
Lltilities b Process Cross Sections
Help Diraw Cross Sections from Surfaces

Draw Cross Section Tabular Data
Ahout GEOPAK

Draw ancillary Features

Cross Section Labeling
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The settings typically used for a gas line are shown in the dialog below. Complete the dialog as
shown. Double-click the symbology bar and set the appropriate level, color, linestyle, and
weight. Once the dialog is complete, the user can select the Add Element Set button to add the
settings for the symbol.

& Draw Ancillary Features E|§|@
File Update COptions
Hob: [ERE g Label Scale: [50.00 Draw
] Station Range
Chair: [SRE0 - d
& Begin: [100+00.00 <
Wiew:  Prafile bl
T End: [134+04.11 @
Element Type E levation Dizplay Setting: Dral| g
X
< |l

Interzecting Elements

Survey Chain ¥ | [ZGL2 ~| g

[ Extract Elevation Wertical Offzet: |-3.EIEI
| oy
Digplay Settings
Syrmbol bl O ¥ | Justification:  Center Center ™
Width:  Fixed hd |5.EIEI

ﬁURh‘E'\" - PROFILE - Utilities - Gas with Text
e "1y (B Lenvel) 7 —
Le: (By Leveli 0
Wk (By Lewel) 2
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The user can now complete the settings for the text. Double-click the symbology box to change
the text symbology to match the settings shown in the dialog below.

Text Symbology

~ Syrmbalogy
WAV SURVEY - PROFILE B3
Calor: |LI ByLevel |
Weight: | Bylevel =]

— Test Preferences

Set Justification

Th: | 5.000
T IW d‘ 4
Fr. [F=y 3LEROYMOM I
TH/Tw Fized |
Traverse Offset: | 0.000
Radial Offzet: | -150.000

Cancel |

& Draw Ancillary Features

File Edit  Update Options
Job: |3EI¢1 SI Label Scale: IEEI.EII:I Crraw |
- Station Range ————
Chain: |SR30 |
! & Begin: [100+00.00 @
Yiew:  Profile ‘"’I
ofser [OOD End: [134+04.11 <]
Element Type Elewvation
Survey Chain = 2GL2| Same Element |
X

Ll

— Interzecting Elements

Survey Chain ¥ | [2GL2 ] j&]
[T Extract Elevation 111 "I Vertical Offzet: IW

TIM File: |

Q]

— Dizplay Settings

Text "’I g angle: [90° 0 0.00 & -
Label:

GEOPAK® Survey 2004 Edition
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For this class, the user will place the station of the centerline at the point of the utility crossing.
Manually type “2” GAS LINE” and “STA.” in the Label: box. Select station from the Insert
Computed Text box. The Angle is set to 90°.

& Draw Ancillary Features E“E'le
File Update Options
Job: | 304 g Label Scale: | 50.00 Draw

g Station R ange
Chain: [SRS0 - d
ﬁ Begin: [100+00.00 ﬂ
Yiew:  Praofile bl

T End: [134+04.11 @

Element Type E levvation

Survey Chain = 2GL2

< |l

Interzecting Elements

Survey Chain__ ¥ | [2GL2 ~| 1

[~ Extract Elewation Wertical Offzet: m Insert Computed Test

TIM File: | w
affzet

Dizplay Settings elevation
Text v + angle: [90° 0000 B | [dePth
ghew angle
Label: |2" GAS LIME chain
STA. reqian
priafile

GEOPAK® Survey 2004 Edition 12-17
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Once the dialog is complete, the user can select the Add Element Set button as shown in the
dialog below to add the settings for the text. The completed dialog is shown below. Select the
Draw button to draw the symbol and text onto the profile.

& Draw Ancillary Features E”E|E|
File Update COptions
Job: | 304 g Label Scale: | 50.00 Drraw
] Station Range
Chair: [SRE0 - d
& Begin: [100+00.00 <
Wiew:  Profile il
T End: [134+0417 @
Element Type E levation Dizplay Setting: Dral|
Survey Chain = 2GL2 Same Element Sumbaol = Circle

Survey Chain = 2GL2| Same Element

x|
< |l

Interzecting Elements

Survey Chain ¥ | [ZGL2 ~| g

[ Extract Elewvation YWertical Offzet; |-3.EIEI
TIM File: | Q|

Digplay Settings

Test v * ange [S0°0000FH 9
Label: [2" GAS LINE

STA {STATION]

GEOPAK® Survey 2004 Edition 12-18



TDOT GEOPAK® Survey 2004 Edition Training Guide

The screen capture below shows the placement of the symbol and the text. A vertical line may
be placed from the crossing symbol down through the text if desired. Repeat the entire process

for the water line, changing the symbology and labeling accordingly. The completed water line
label is shown below.

=

CaLLUM.
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12.4 DRAINAGE CROSSINGS

To place pipes on the profile, the Design and Computation Manager will be used. TDOT has
developed a routine to perform this task. Manual editing of the pipe descriptions might be
necessary after the routine is complete to note a unique shape, pipe material, or the condition of
the pipe. Select Plans Preparations — D&C Manager. Then select the Profile ExPipes
command.

Project  Dataset  Yisualization Geometry DTM | Plans Preparations  Tool Boxes

Plan View Labeling [\! E

& Design and Computation Manager : E'E'
File Edit 3Zettings Favorites Help

SR _FECE

& C:hWProgram FileshGeopakStandardshtdot ddb -
[ Drafting Standards
£ Tools
1 Cross Sections
£ Foadway Honzontal Aligriments
£ Roadway Vertical Alignments

[ Exizt. Profiles
ﬁ Ewigt. Ground araundling far prafiles
Prafile Grid draw prafile arid with annotation
ﬂ Ewizt. Aoad ewizt. roadway grade line for profiles |
BtdonFro Label BMz on profile
£ Utilities
(== Drainage

B Profile ExPipes draw & label exist. pipes from GPE,
Ex SA/ST Systern draw & label exist. CB2 MH=Dlz w/pipes h
Prafile Pipe Ex draw exist. pipe
Profile Bow Ex draw exigt. box cubert
Profile Slab Ex draw exizt. zlab culvert

=71 Matural Drainage
3 Survey Caontral
(3 Pres. FL.OW. |

GEOPAK® Survey 2004 Edition 12-20



TDOT GEOPAK® Survey 2004 Edition Training Guide

The following dialog will appear. Select Identify Profile Cell and select the profile cell. Edit the
pipe information at Station 124+74.67 to reflect the screen capture shown below.

Draw & Label Existing Pipes
Profile Settings -
Job: 304
Chain: SRE0

Skakion: 1004-00,00
Elevation: 4580,0000
Scale: 1001

ny 1971427.5113
Y1 729780,3053

Identify Profile Cell

Label Scale; | 20

Appky

GEOPAK® Survey 2004 Edition 12-21
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12.5 BENCHMARK & CONTROL POINTS

To draw Benchmarks and Control Points in the profile, select the BMonPro option from the
D & C Manager shown below. This routine requires that the Profile must have been placed
using Profile Cell as discussed in Section 12.1.

Note: All desired Benchmarks and Control Points that are to be drawn need to be selected in
the plan view, using the selection set tool in MicroStation®.

I?.: sign and Computation Manager

File Edit Settings Favorites Help

o]0 G | e

&3 C:\Program Files'GeopakStandardsitdat.ddb -
(7= Drafting Standards
3 Tools
23 Cross Sections
23 Roadway Haorizontal Alignments
23] Roadway Vertical &lignments

(= Exist. Frofiles WARMING: Profile must have been placed uzing Profile Cell
Ewist. Ground groundiine for profiles
Profile Grid dravs profile grid with annotation
& Exist. Road exist. roadway grade line for profiles Cancel

B BMonPro Label BMz on profile
1 Utilities
3 Drainage
Z3 Matural Drainage
23 Survey Contral
23 Pres. R.OMW.
3 Property Lines
1 Parcels
27 Paolitical Boundaries
3 Prop. RO,
£ Prop. Easements |

The user will be prompted to Keyin Job Number.

K.evin Job Mumber
| 304

Cancel

The user will be prompted to Keyin Chain Name. This is used to compute the Station and
Offset relative to the selected Chain or alignment.

K.evin Chain Mame
EGEN

Cancel

A log file (bmonpro.log) is created in the project directory which should be reviewed for
possible errors.
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Pleaze Check Log File [brmonpro.log) For Error Meszages.

Cancel

3AFC Complete; Use MicroStation to Edit "BR" Text on Profile

Cancel

The information shown below is drawn in the selected profile. Some information such as the
Control Point Number and Description will need to be manually edited.

—_ = =
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12.6  OVERHEAD UTILITY CROSSINGS

To draw Overhead Utility Crossings in the profile, select the option from the D & C Manager
shown below. This routine requires that the Profile must have been placed using Profile Cell as
discussed in Section 12.1. The routine also has a maximum distance of 5 feet from the selected
Chain or alignment for it to be recognized. The user may need to move the position of the XLW
point, using the GEOPAK® Point Editor, to position it closer to the selected Chain (Note: If the
point is moved be sure not to edit the elevation of the point.)

Note: Ensure all levels are visible prior to selecting. All elements can be selected at one time. All
desired Crossings that are to be drawn need to be selected in the plan view, using the selection
set tool in MicroStation®. The low wire crossings need to be properly coded (XLW) and be at
the proper elevation for the information to be correct.

- [=]

File Edit Zettings Favorites Help

Eﬂjl_dj —’ﬂﬁﬁl

& [:\Program Files\Geopak Standardshtdot. ddb -
[ Drafting Standards
£3 Tools
27 Cross Sections
3 Roadway Horizontal Alighments
21 Roadway Yertical Alignmerts

[ Exist. Profiles WARNING:Plan must be in View 1, Profile must include Prafile Cel
ﬁ Exist. Ground aroundling for profiles
Profile Grid draw profile grid with annaotation
Exist. Road exist. roadway grade line for profiles =

EManPro Label EMsz on prafile ﬂ]
[ Utilities

23 UG ‘water Exist

£ UG Gas Exist

ﬁ UG Power Ex exizt. underground power

& UG Telephone Ex  exist. underground telephone

é UG Cable Ex exizt. underground cable

ﬁ UG Fiber Ex ewizt, underground fiber optic

Ex SA/5T Systern draw & label exist. CBs MHz Dls w/pipes

B OHonFra Label OH wires on profile
21 Drainage LJ

The user may be prompted for job number and chain name.

3APC Complete: Uze MicroStation to Edit "OH" Text on Praofile

Cancel

The information shown below is drawn in the selected profile. Some information such as the
Temperature (on the day the field work was done) and the number and types of wires crossing
the Chain will need to be manually edited.
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(0 OH WIRE g
STA. 107+79.7
LOW WIRE EL.544.46°
TEMP. ____ DEG.
g _ POWER g g
T TELEPHONE = . . 3
_ CABLE ' '
_ GUY WIRE

12.7 STREAM PROFILES

In this section, the section of stream alignment created in Chapter 10 will be used to create a
profile showing the top of bank, top of water, and streambed. A process similar to Section 12.1
will be used to draw the profile cell and grid. Then, the top of bank, top of water, and streambed
lines will be projected onto this profile.

From the Applications menu, select GEOPAK® ROAD — Plans Preparation — Draw Profiles.

Select the Job Number and Chain, and then select the Dialog Profile Cell Control button
from the Draw Profile dialog.

= Job Number: 304
= Chain: CLCRK

Select the Active Chain, and then select the Place Profile Cell.

Complete the Place Profile Cell dialog as shown below.

& Place Profile Cell  [=][5|[X]

Statiar; |EIEIEI7
Elewation: IW
Harizontal Scale:; lm
Yertical Scale: IW

Cell Bange

Top Elevation | [530.0000
Bottom Elevation ¥ | [450.0000
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Click a data point outside the area of the survey to place the profile cell in the drawing.

Once the profile cell is placed the profile grid can then be placed. From the T.D.O.T menu,
select Profiles — Draw Profile Grid. The Draw Profile Grid dialog will appear. Complete the
dialog with the following settings. Then select Draw Profile Grid. Snap the profile grid to the
origin of the CLCRK profile cell.

Draw Profile Grid [X]

il
Horizontal Scale =0 —
Yertical Scale =

Mlinimurm Eletation 450

Maximum Elewation =30

Eeqinning Station 0+00

i

Ending Station 4+00

Return to the Draw Profile dialog and populate with the following survey chains set to the
appropriate feature types in the Drafting Standards — Exist. Profiles — Natural Drainage
category.

* Top of Bank: TB-0, TB-3
= Top of Water: CRK, CRK-2
= Creekbed: CRKB
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The completed dialog box and the results are shown below.

E Draw Profile

File Edit Update Options

Job Mumber: [304 _»
Chair: [CLCRE ]

Surfaces | COGO | Projection |

@ E‘ Label Scale: [50.00000

Type | Chain

Profile/Suface | Display Settings | Draw | «

‘ TE-3 ]
Survey  TB-O < Maone » Top of Bank
Survey CRKE £ Mone » Creekbed &
Survey CRE-Z £ Mone » Top of W ater j
Dretailz
Type:  Survey Chain "'| Sl
g = i:
; 4 7e =] [ Begin: [2 ﬂ
™  End [57 @
Yertical Offzet: | 0.0000 I g
[ POT
[ Estraction from Surface
Y [0:3000
Tiiangles =]
Dizplay Settings
- — | Custarn Line Shyle

Feature: [Top of Bank

ﬂﬁ [ Scalefactor: | 0.0000

GEOPAK® Survey 2004 Edition
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CHAPTER 13 - EXPORTING ALIGNMENTS FOR STAKING

This chapter will describe how to create points at even 50’ interval along the SR80 alignment
and export them into a text file that can used for staking in the field. Note: This section does not
cover how to import the points into the data collector. The procedure in this section can be used
to export any points to an ASCII file for staking.

From the main COGO dialog, set feature to XPOINT by using the Browse command and
navigating to XPOINT HiVis Office Informational Point, then select Tools — Locate — Along

Element as shown below.

C ¥ I
Eﬂ Browse | 3793
"

& Select Survey ltem ...

File Edit Setkings Favorites Help
2 5 (] Cloze
# id 3o | |

EB h\program fileshGeopakStandardsh THDOT  zmd -
[ Survey

23 Survey Contral

=3 Drainage

22 Termain Model

Z1 Mon-Trans Features

23 Tranzpartation Features

£ R.0.w. Property & Esmnts

21 Political Boundaries

(22 Traffic Cantral

=3 Utilities

£ Yegetation

[ Mizc., Default & Office Codes
CL Propogzed CenterLine development
DASH Dash Line
DBDRY Drainage Area Boundary
DEFAULT_SPIRAL default tem
DEFAULT_CURYE default itern
DEFAULT_PARCEL default iterm
DEFAULT_CHAIM default item
DEFAULT_LIME default itern
DEFAULT_POIMT default item
DOT Dotted Line
EXCL Centerling E xizting Roads
LD Long Dazh Line
MISC Mizcellaneous Line
S0LID Solid Line
STRCL Stream B azeline
¥_PROPERTY Froperty development-pt & linear
#MISC Mizcelaneaus unknown point
B #POINT Hivis Office Informational Point K

21 Design
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£ Coordinate Geometry Job: 304 Operator: SU |’._||:|E|
File Edit Element Wiew | Tools
= 2| Mavigatar (_=.'j = PN i T e g e i
ER, ﬁ k + aies @ S oy S A3 A i Q [ BRedsfine
Permanent Yisualization ™ |— I ruan 4 =1 < ¥ )
| Locake Traverse J J J J
Intersect By Angle j
Best Fit Tangent To Curves -
L% 1 ==t
Translation and R.okation Cn Elerment
Map Check Poink ©n Curve
b 2 set Roadway Intersections
Cildersacs Elewations By Profile
&E 3 set Redraw Visualized Elements ﬂ
Clear Yisnalized Flements (Temnnraret

The following dialog will appear. Complete the dialog as shown below. Be sure to use ST9000
as the starting point number. The ST indicates a stakeout point and using 9000 will prevent
point number conflicts in the data collector. Set the name of the centerline chain. Set Distance
to stakeout interval. Press Locate to create the points. However, the curve points still need to
be created.

& Locate Points along Element
Mode

Element Chain | Locate Point | STS000 Inc Pt By |1

Chain [nfarmation

Chain | SR30 ﬂ [ Locate at Even Stations

Distance
Distance 50000000 -+
Offzet

r | Dooon
Station Range

[~ By Station Range
——

Locate
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From the main COGO dialog select Element — Point — Equate as shown below.

& Coordinate Geometry Job: 3o4 Operator: SU |'._||:,[$__<|
File Edit | Element Wiew Tools
i Paint 3 Utility 2 J¢ I D [e] .
ER. : - . o 1,1;’; /_f = (ﬁ?} - ik A i) @ [~ Bedefine
- (=]
Permarnent = *| 979912 | | <] >
Qu-rve 4 Copy | | J
s apiral ' Elevation ﬂ
chein - TN =
<% Parcel b Skation 0.0 BEG ST9000 STEF 1 o
N 734,( Profie y  Store 0.00
Point & i
ey Mext Awvailable Settings Transkormation
N 74,1 Compare Paints to TIM 208
Point ST9001 stored. P =
N 734.087.3395 E 1,978 ¢ SetEevationFromTIN Jg gp |

The following dialog will appear. Complete the dialog as shown below. Set Begin Point as next
available ST point number. Select the chain name and highlight the curves as shown. Press
Apply. More points will be created.

E Equate Point erug

Equate From:  Curves e |
Eegin Point; | 579069
Filter By Chain - |

Chain: [SRE0 |

Control Point Options
Curves Spiralz

PC 7 T5/C5
CC e PIS 7
F o SC/ST

T~

[+ Do not duplicate Spiral/Curve contrals
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Revert back to the main COGO menu and select File — Export — ASCII Points.

Z& Coordinate Geometry Job: 304 Operator: 5U

File Edit Element Wiew Tools

-

Preferences

JJJJJJﬂJQJJ@JJJJJF B

PRIl ITOREINT  v| Browse | s312m w| 9wa12  v| «|

Input File Restore
9080 To PT SCH ﬂ

Database Utilities

Impart P uate STI078 To CC SCA
ot SDMS Paints Sta 0+00.00
— SDMS alignments
L% 16 E Land=ML 1.0 Geometry SCh J
Alignments and Profiles j

Set the Output File, Output Format, and other inputs as shown below. Highlight the points just
created (ST9000 through ST 9080) in the bottom window and press Apply.

s Export GPK Points to ASCIl Coordinate File

Output Farmat Output File: Filz Create ™

l@ F_DintT;”‘ _ I% [T \Projects"s MOB0-0T WELS TAKE THT Q]
Northiv] ] |. Replace "No Elevation’ with : [0.0000
Eastfx] ™
l_ EleviZ] l_ Replace "Mo Feature' Witk :
w . Compute Station walue from Chain ™ |
STA-  Station ™ . .
Chain to meazure Station and Offset from ;| SAB0 j
Mone ™
Mone [~ Use Duplicate Filter Tolerance :

Select Points to Export :

FointH Nu:urth[‘r’] E ast] Elevl]

Station Offzet Featue =~
#POINT
FPOIMT
Q000 FOINT
______ PoiNT
FOINT
FOINT

<t of By Kl

[ Include Header
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Once the user selects Apply the following dialog will appear.

The Following Text File is Complete ;
O C:\Projects\SMOS0-014CLSTAKE. TRT

The CLSTAKE.txt file has been created in the project directory. Open the created file in
Notepad or any other text editor to view the data.

& cistake.txt - Notepad

File Edit Faormat

STO0L1S, 734623

STO9026, 7348587

ST9000, 734002,
STOO0L, 734044,
ST9002, 734087,
ST9003, 734150,
STOO04, 734172,
ST9005, 734215,
STOOO0G, 734257,
STOO07F, 7343500,
ST9008, 734545,
STOODS9, 734385,
ST9010, 7344285,
ST9011, 734470,
STOO012, 734511,
ST9013, 734550,
STOO14, 734587,

Wiew Help

0165,19789258,
6780,1978954,
3395,1978980,
Q010,19790046,
GB625,1970032,
3240,1979058,
GE54,1070084,
64609,1070110,
3084,1979157.
0R00, 1070163,
6314,19791589,
6786,19792146,
2557,10970245,
2487,19792746,
5507,1979310.

LO596,187034 5,
5T9016, 734654,
STOOL7, 734 6HE.
STO018, 734717,
STOO0LG, 734745,
STOO0Z20, 734770,
STO021, 734795,
STOO0Z22, 734813,
STOOZE, 734832,
ST9024, 7345850,
STO025, 734860,

6779,19793582,
3136,1970420,
8798,19794461.
2957,1979503,
4860,1570544,
3816,1979590,
015G,1570634,
5107,1979682.
9259,1979729,
3371,1097077h,

LFO03,18705822.

4110,1000, —-5ta--100+00.
4878,1000, ——5ta--100+50.
5645,1000, —-5ta--101+00,
6415,1000, —-5ta--101+50,
F1E0,1000, ——S5ta-—-102+00,
F948,1000, ——5ta--102+50.
8715,1000, ——5ta-—-103+00.
G0483,1000, ——S5ta--103+50.
0250,1000, ——5ta--104+00.
1018,1000, ——5ta-—-104+50,
1786,1000, —-51ta--105+00,
2244,1000, —-5ta--105+50,
4263,1000, ——5ta--106+00.
F179,1000, ——5ta--106+50.
0043,1000, ——5ta-—-107+00.
1974,1000, ——5ta--107+50.
2006,1000, ——5ta--108+00.
0125,1000, ——5ta-—-108+50.
2271,1000, —-5ta--109+00,
0338,1000, —-5ta--109+50,
2180,1000, ——5ta-—-110+00,
6614 ,1000, ——5ta--110+50.
2422,1000, ——5ta--111+00.
6566,1000, ——5ta-—-111+50.
1426,1000, --5ta--112+00.
6287,1000, ——5ta-—-112+50.
1147,1000, —=51ta--113+00.

B=1ES

oo
oo
oo
a0
oo
oo
oo
oo
oo
oo
oo
a0
oo
oo
oo

oo
oo
oo
a0
oo
oo
oo
oo
oo
oo

GEOPAK® Survey 2004 Edition

13-5



TDOT GEOPAK® Survey 2004 Edition Training Guide

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING.

GEOPAK® Survey 2004 Edition



TDOT GEOPAK® Survey 2004 Edition Training Guide

CHAPTER 14 - DRAINAGE MAPS

The user must graphically create a shape outlining each drainage area to create a drainage
map. The user must attach an image of the appropriate quad map. Quad maps can be obtained

from the following website.

http://www.tnqgis.org/data.html

Download the zip file and unzip the files into the project directory. Several georeference files will
be included with the quad image in the zip file. Before attaching the raster image the appropriate
settings must be checked. From the MicroStation® toolbar select Workspace — Preferences...
and the following dialog will appear. Complete the Preferences dialog as shown below and
select OK. The Use Sister File, if Present, for Georeferenced Files option should be toggled

on, and the WorldFile Default Units should be set to Survey Feet.

£ Preferences [untitled]

Category Mame for preferences | Default Preferences

&;ﬁbase Set Faster M anager preferences.

Look and Feel ¥ Dizplay Border Around Selected B aster ak

Mouze [ Eile Geareference Has Priority when Bazter | Loaded

Uperation [+ Usze Sister File, if Present, for Geareferenced Files Cancel
¥ Save Location Infoin Sister File if Required

gs;iirs;':e ¥ Open Raster Files Read-Only Defaults

Tags [T Update M5_RFDIR Automatically for B aster Attachments

Test ¥ List Raster Attachments From Self References

iew Options Geatiff 5 ettings

¥ Usze Unit Definition Geokey if Present [overide PCS urit)
Geotiff Default Unit: 1 Unit = [1.000000000 [\ orking Units ]

WwhorldFile Default Unit; 1 Uit = |'I.EIEIEIEIEIEIEIEIEI Survey Feet
Recent Files List Contains: | 4 Files

Focus [tem Description

From the Primary toolbar in MicroStation® select the Raster Manager button.

Warkspace  Applications  Window  T.0.O0.T.  Help
i = '
8-F-@-c-0he
e dRaster ManagerL{

-

EER
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The following dialog will appear. Select File — Attach... from the Raster Manager dialog.

& Raster Manager : Files (0)
File Edit Display 3Sektings

M| Description FRead-Only | kModel |

Highlight the CARTHAGE.tif file as shown below. Do not check the Place Interactively option
and select OK. If the image is geo-referenced, then the quad should display in the correct
location. The quad used for this class is geo-referenced. If the image is not geo-referenced,
then the user will have to move the quad to the correct location. Find a feature on the quad such
as a road or intersection and move the quad to that same point on the graphics.

# Attach Raster Reference X

File  Directary

Aftachment File Previ
Files: WV
- - - oK
[ C:AProjects\SMO80-014CAR THAGE. i 4631 % BV, 256 Colors . GeoTIFF
— = Origin: 1965495.94, 59771434, 0.00
- LT 2 Cancel
[ Projects ﬂ
= SKM020-01
CaCTL Help
£ projdbes
[
CaTR2
Lizt Files of Type: Dirives:
&1l Supported Raster Files - [C ]|

Attachment Settings:

Wigw |E|E||E||E|E ™ Place Interactively

Logical Mame: | [~ Temporam Attachment

Description; | [~ Open Raster Files Read-Only

Note: If the image is placed interactively or the scale is incorrect, the user must modify the pixel
size. From the Raster Manager dialog select Settings — Attachment... and choose the
Location tab. The pixel size should be 7.87 for both the X and Y.
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When the image is positioned correctly, save the image and position by selecting File — Batch
Convert on the Raster Manager toolbar. Complete the dialog as shown below and select the

Options button.

# Raster Convert

Fiaster Selection

File Mame Color Mode  Pixels
Cutput

Format  Georeferenced TIFF [ k] hal

Color Mode 256 Caolorz hal

w

Comprezzion  PackBitz Compreszsion

[ Resize: | | v

Gamma Caorrection: [1.0000 [ [nwvert
Directary:  C:AProjects\SkOS0-01"

EoX

Optionz. ..

Complete the Conversion Options dialog as shown below and select OK.

#& Conversion Options X

[ {Resampled:

Mumber af Colarg: | 256

[ Tiled
[Georeference

Coordinate System |T ake From [nput

Projection |Take From Input

GEOPAK® Survey 2004 Edition
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Select Add from the Raster Convert dialog. Highlight the quad and select OK.

File Direckory
zhment File
== T2
C I
[ Projects ﬂ
= SMOs0-0

CaCTL Help
3 projdbs

TR

caTR2

Lizt Filez of Type: Drrives:
4/l Supparted Faster Files | |C: x|

Return to the Raster Convert dialog and select the Convert button. The following dialog will
show the results of the conversion.

& Baich Conversion Progress X

Corwerting: C:A\Projectz\SMOB0-01\CAR THAGE tif
Success - CAProjects\SMO30-01\CAR THAGE_01.tif
1 file(z] successfully converted

¢E=cy to Cancel Corvversion

| (1] 4 | Save Log

The converted file has the same name, CARTHAGE_01.tif. A backup of the unconverted file is
saved with the old name, CARTHAGE.tif. The backup file should be deleted.
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The user will now draw the drainage boundaries manually by interpolating ridges from the quad
map contours. From the Survey toolbar, select Plans Preparation — Place SMD Feature.
Choose the DBDRY Drainage Area Boundary and toggle the Place Linear Influence option
on.

& Place SMD Symbol and Linear Feature |Z||E|[z|
File Edit Settings Favorites Help

i~ 0 id s

ﬁm .'? W Place Linear Influence;

21 Transportation Features ﬂ

1 B0 Property & Esmnts

1 Palitical Boundaries

(=2 Traffic Contral

3 Utilities

£ Yegetation

[ Mizc., Default & Office Codes
CL Propozed Centerline development
DASH Dash Line

B DBDRY Drainage Area Boundary
DEFAULT_SPIRAL default itern
DEFAULT_CURVE default item
B DFFAIII T PARCFI drfault item

Draw a MicroStation® shape using the Place Shape command from the main MicroStation®
toolbox. Bound the contours with the new shape. Select Close Element once the shape is
complete.

+ 8
h m & Place Shape E“E'@

, sz shapel o
oot

Arear Solid ™
Fill Tope: Mone

Cloze Element

Angle:

z =k k
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Select the shape using the Measure Area tool. The area is reported in the status bar in square
feet.

A

w3 %

ﬂ EEEP & Measure Area E._
fMeasure Area| Methodi Element hd |

@ El,, Tolerance (%] | 1.000000

[ Maszz Properties
[~ Dizplay Centroid

Last Area:

Last Perimeter:
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Drainage Info

Bridge and pipe cell are provided in the Survey seed file. The user can copy the cells to the
vicinity of the appropriate bridge and drainage areas. The drainage cells for bridges and pipes
are shown below.

CRAINAGE/ HYDRAULIC DATA FOR BRIDGE
STATION STREAM MNAME

STREAM BED LIMIMG:
CIRECTION OF FLOW

CRAIMAGE AREA (_+ FLAT I_% ROLLING I_%¥ HILLY (_I| MThE.
FRESENT ETRUCTURE: 3SFAN HEIGHT STRLECTURE

BEGIN STATION-OFFSET ENO STATICHM-DFFSET
LW BEaM ELEY. _ LOCATICH.
IMLET IMYVERT ELEY s QUTLET INYERT.

MORWAL WATER ELEY. EXTREME HIGHWATER ELEY. CATE.

HOW OBTAINED.

BACKEMATER FROM WHAT STREAM (IF AFFLICABLEI «

EXISTIMG STRUCTURE CONDLTION
SEE STREAM CROGE-SECTIONS FOR YEGETATIVE COWER,. SEE FRESENT LATAOUT ILEVEL #40) FOR STREAM Al
SEE CEMTERLIME PROFILE QR FIELD B0 FoR EX[STING BRIDGE CPENING KETCHES.

REMARKS:
CRAINAGE DATA FOR FPIFE
STATION  _______

DIRECTION OF FLON

OFAIMAGE AREXA U YFLAT: (_RDLL MG | _3HILLY=(_ IHTHS.

PRESENT EZTRUCTURE:
EXISTING STRUCTURE CONOITIDOM:
REMARK 3

Use the Auto Fill In Enter Data Fields in the MicroStation® text toolbar to fill in the text fields
contained in the cell. Click a data point until the first blank in the block above is highlighted and
continue to fill in each blank by clicking data points.
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Appendix A
TDOT Survey SMD Feature Codes

For current TDOT feature codes please refer to the following website:

http://www.tdot.state.tn.us/Chief Engineer/assistant engineer design/design/survey.htm

GEOPAK® Survey 2004 Edition


http://www.tdot.state.tn.us/Chief_Engineer/assistant_engineer_design/design/survey.htm

TDOT GEOPAK® Survey 2004 Edition Training Guide

Appendix A - TDOT Survey SMD V8 Feature Codes

TRANSPORTATION FEATURES INDTM
Business Entrance...........c.ccccoeciiiiiiiieicnn, Y-2
Bike Path ........ccooeeiiiiiieieeeee e Y-2
Curb (At Bottom W/BL At TOp) .....ccevveerueenee. Y-2
DriVEWAY ....eiiiiiii e Y-2
Edge Of Pavement .........cccceeviiiiiiieenenne Y-2
Field Entrance ........ccccccceveeiiiiiiiieee e, Y-2
Guardrail Median ...........ccccceeeeeiiiiieeeeeeees NO
Guardrail Left........cccoooviiiieiiiiiicieeeeeees NO
Guardrail Right .........cccooiiiiiiie NO
Impact Attenuator ... Y-1

JB Jersey Barrier ... Y-2
Median............
Parking Lot
Edge Of Road........coceeviiiiiiiiiciceeeee
Railroad ..........ccoooiiiiii
Railroad Sw. Stand...
RWAY ....... Airport Runway .........cccceevcieiniiiicene
RWT .......... Ret. Wall (At Bottom W/BL At Top) .............. Y-2
RWTWEF .... Ret. Wall W/Fence(At Bottom W/BL At Top)Y-2
SWT .......... Sidewalk ......cooeviiiine Y-2
SH .o Edge Of Shoulder.........cccocoeniiiiiiiiiiieen. Y-2

XHRAMP.... Handicap Curb Opening ...............o...... NO
XRRSW...... RAI0AA SWICN......eovrroesroooeeoeesoreeer s Y-1

NON-TRANS FEATURES INDTM
Athletic Field ...........ccceovveeiiciieceeccceee, Y-2
BUIlAING ..o Y-4
Cattle Guard .........ccccveeviee e Y-1

QUATTY OF Pit .o Y-2
Rock Wall .......oovoiiiiiiiii e Y-2
Ret. Wall (Private) (AT BOTTOM W/BL

AT TOP) oo Y-2

Ret. Wall W/Fence (AT BOTTOM W/BL

AT TOP) it
SEP........... Septic Field Line....
SIGNP........ Sign (Private)........cceveeiiieiiieiee e
SWP.......... Sidewalk (Private).........c.coeoeniriiininicine Y-2
TANK ......... Tank (UG or Above Ground) ........ccccooeeveeenee NO
TOWER...... TOWET i Y-1
XBLDR....... BOUIEr ... Y-1
XFE............ Floor Elevation..........cccccceecienieiiiiiiiniceinen. NO
XFLAG ....... Flag Pole ......cociiiiiiieee e Y-1
XFP oo Fence Post ... Y-1
XMB ........... Malil BOX...coniiieeiieieeee e Y-1
XSATLIT .... Satellite Dish.......ccccovceeviiieiiiiecceeeen Y-1
XSEP ......... Septic TanK.......cccvveeieeeieiieee e Y-1
XWELL....... WL NO
DRAINAGE INDTM

DIKE et Y-2
Paved DitCh ........coovoiiiiiee e, Y-2
Downstream Flood Section ...........c...cccuuee... NO

GEOPAK® Survey 2004 Edition

EW ...l End Wall (At Bottom W/BL At Top) ......cccu... Y-2
GAGE ........ Stream Gage......cceevevveeiiire e
LAKE ......... LAKE et
LEVEE ....... Levee ...........

PIER .......... Bridge Pier ...

PIPE ......... Pipe....ccoe..

POND ........ Pond......

RIVER ........ River.......cccccoo..

RPDS ......... Rapids/Waterfall.
RRAP ......... Rip-Rap..............
SINK .......... Sinkhole ...
SPILL ......... Spillway........

?28TS .......... Storm Sewer ...
SKE ........... Bridge Sketch..

TB e Top Of Bank......ccocvveeiieeeciee e
UP..ooiiee Upstream Flood Section ...........cccceeveirnnnne.
WET ..ot Wetland Boundary ..............

XBOT.......... Bottom Of MH, CB, Etc. ...

XCB ...ccccut Catch Basin........ccoceeviieiiiicciceecesee
XDECK ...... Bridge DecK........ccoovuieriiiiiiiniiiiiee e
XDl Drop Inlet.......coocieeveeeins

XHW .......... High Water Elevation Point...............cccceoee.
XNW .......... Normal Water Elevation Point...................... Y-2
XSPRING ... SPFiNG.ccuiiiiiaiieiie et Y-1
XMHSTS.....Storm Sewer Manhole .............cccccocoenienneene Y-1
R.O.W./PROPERTY

ESMT.......... Easement.........ccoooiiiiiiiii
ESMTD....... Drainage Easement ..

PARCEL .....Parcels..........cccceee.e.

PL...coiiies Property Line........coooiiiiiiiiiieeeeeeee e
PLWF.......... PLW/FENCE ..cooiieeeee e
ROW........... ROW Line........

ROWWEF .....ROW W/Fence...

XIP oo Iron Pin Existing .

XMON.......... Concrete Marker ...

XPL.....ccee. Property Corner......

XROW ........ R.O.W. Monument ...........

XROWA ...... ROW Monument(inling) .........ccccoeceeeieeneennne.
XROWB....... ROW Monument(corner).........ccccceeerveeennee. NO
POLITICAL BOUNDARIES INDTM
CITY oo City LIMitS...ccveeeeiiieecrecceecseeee e NO
COUNTY ....County LiNE.....cccoririiiiinieiinicc e NO
STATE........ State Line ...ooeeeeeieeeee e NO
UTILITIES

Gas LiNe...oooieeeie e
Overhead Wire....
Trans. Tower......
Sanitary Sewer ..o

Force Main Sanitary Sewer...........cc.ccccceenee. NO
Fiber Optic (UG)
Power (UG)............
Power/Tel. (UG)
Telephone (UG)
Cable (UG).........
Water Line.......
Fire Hydrant .........ccccccceeee.
Guy Device Angle Anchor........cccocceeeiiienenes

Gas Meter ........cooveieiinecee e NO
Gas ValVe.......ocooieiiiinieiccee e NO
Guy Device Vertical Anchor..........cccoeceeenee Y-1
GUY WIF ..t Y-1
Light Pole 1 Light ........cccoeoeniiiiiiniciince Y-1
Light Pole 2 Lights ........cccccoiiiiiiiiiieiieees Y-1
Light Pole 3 Lights ........cccoceviiiiiiiiiiiiciee Y-1
Light Pole 4 Lights .........ccccoiiiiiiniiiiieees Y-1
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XLW ........... Low Wire Crossing .....c.cceeeueeveeenieenieenieennnes NO
XMH........... Manhole....................

XMHC ........ Cable Manhole

XMHF......... Fiber Optic Manhole ............cccccoeeiiiieeinnnnn. Y-1
XMHG ........ Manhole Gas ..........cccoovvuirieeeeieiciieee e,
XMHP......... Manhole Power..

XMHSAS.... Sewer Manhole..

XSM............ Sewer Meter ........ooveeiiiiiiieee e,
XSV..oveens Sewer ValVe .......ccccccvee i

Misc. Utility Feature ............ccoceeiiiiieennnne. NO
Misc. Utility Line.........cccoeniiiiiiiiiieeeee NO
XMHT......... Telephone Manhole............ccceeiiiiiiiiieenns Y-1
XMHW........ Manhole Water ...........cccooeeceniniciiniiece NO
Utility Boxes (pull bOX) .....ceeeviiiieriiiieniieenne NO
Utility POIE......eeeieeeieeeeeeeeeee Y-1
Utility Pole with Light ..........ccccoviniiniiiee Y-1

.... High Mast Light (half) .........ccccooininininn. Y-1
.. High Mast Light (full).........cccccooiiiiniiinen. Y-1

XLCC ......... Lighting Control Center...........cccccceevieeneennne. NO
XOFTLP...... Offset Type Luminaire & Pole....................... Y-1
XTBOOTH.. Telephone Booth ...........ccccoviiiiiniiiiiieieee. Y-1
XTBOX....... Telephone BoX ......coccveeevcieeciiieeecee e
XTGP ......... Telegraph Pole ..
XTPED........ Tele. Pedestal........

XTOWER ... Radio/TV TOWET ......cccvveeireeeeciiee e

XCPED....... Cable Pedestal ..........ccccvvveeeiiiiiiiieecee e,

XWM.......... Water Meter

XWV........... Water Valve

VEGETATION

TREE ......... Tree Drip LiN€...occvveeeeeeeeeeeee e Y-1

HEDGE ...... Hedge Line

XBUSH....... BUSH .o

XTREE....... TrEE i

(COMMENT : ??” TREE TYPE)

TRAFFIC CONTROL INDTM

BARR......... Barricade ........ccoeeiiiiieeee e NO

LDECT ....... Loop Detector.......oouviiiiiiiiee e NO

LLD ............ Lane Line Dashed .............ccccoeevvvieeeeeeecnnn, Y-1
Lane Line Solid........ccccveevieeeiiee e Y-1

SIGNT ........ Transportation Sign .........cccocceviiiiniiiiieene NO

XOHS......... Overhead Sign EX: SCHOOL X ................... NO

XPDMC....... Pad Mounted Controller............cccceeeveeenneen. NO

XRRFS....... RR Flashing Signal Crossing...........ccccceeee. NO
XRRFSG..... RR Flashing Signal Crossing W/Gate .......... NO
XRRSIG ..... Railroad Signal ..........cccceiiiiiieiiiiieicee
XSHN......... Traffic Signal Head .............

XSHNB........ Signal Head W/Backplate...

XSIGNT1...... Small 1-Post Sign .......coooeeiiiiiiieeee
XSIGN2...... Small 2-Post Sign .......cocovveiiiiiiiieieeeee Y-1
X2SIGN....... Small 2-Faced Sign .......cccoooeeviiiiiiiieeeeee. Y-1

XSPSS....... Strainpole .......coccveiiiiiie e Y-1
XWPSS...... Wood Signal Pole........cccoccvevevciieeiieeeeiene Y-1
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TRAFFIC CONTROL (PAVT. MARKING) IN DTM

NOTE: LOC. ALL PVYMT ARROWS AT CENTER OF
TRAFFIC LANE RELATIVE TO BOTTOM OF ARROW
CWALK....... CrossWalK........cccouveeeieeeiiiee e NO
STOP.......... STOP Bar ..o NO
XLAR.......... Left Arrow Pave. Mark. ........ccccevvviveeiienens NO

XLRAR........ LT & RT AMTOW ..o NO
XONLY ....... Only Pave. Mark. ......ccccooeeniiiiiniciiccicee NO
XPVTXT......Pave. Marking Words (CENTER) ................ NO
XRAR.......... Right Arrow Pave. Mark. .........ccccceniiniinenne NO
XRRPAV .....Railroad Xing Pave. Mark. ........c.ccccoovvnine. NO
XSAR.......... Straight ArrOW .......cooovviiiiiiiiieeeeeseeeee NO
XRARI......... Right Arrow Interstate ...........ccccoooeiiiienne. NO
XSARI......... Straight Arrow Interstate ... NO

XSRARI...... Straight & Right Arrow Interstate ..................

XHOV ......... HOV Diamond.........ccceeeiiiiieiiieccieeeeiee e
XSLAR........ Str& LEAMOW...ooooiiiieececeeeeeeeee
XSLRAR .....Str,Lt & Rt Arrow

XSRAR....... Str & REAMOW ..o

Breakling .......coooeviiiieeiiee e

Obscure Line..........

GROUND POINT ..o
SURVEY CONTROL INDTM
XBM............ Bench Mark........ccoouveeiiiiiiiiiec e, NO
XCP ...l Control Point .........c.ooeeiiiiiiiieeeeceeee e, Y-1
XCK....ooe... Check Point........cccoviiiiiiiecceeccececee s NO

XSPUR........ Temporary Survey Point .........cccccceveeienens NO
Horz. Photo Point.........cccociiiiiiiiiiieeee Y-1

MISCELLANEOUS & DEFAULT CODES INDTM
DEFAULT_CHAIN.....default item.........ccccceeiiinriiieeenen.
DEFAULT_CURVE.....default item ..
DEFAULT_LINE.....defaultitem.........c..cccoovveeeiieeeeiieeens
DEFAULT_PARCEL.....default item
DEFAULT_POINT.....default item........
DEFAULT_SPIRAL.....default item ..
Dash Line..................
Dotted Line.........

Long Dash Line..
Miscellaneous ....
Solid Line ..................
Misc. unknown point .....

OFFICE CODES

(O] I Proposed Centerline ...........ccccoeeeeeeeiiieennns
DBDRY ....... Drainage Map Boundary ..........ccccceevuveennen.
EXCL.......... Existing Centerline ...........cocceviiiiincicinn. NO
STRCL........ Stream Baseline.........cccooceevieiiiiiicice NO
X_PROPERTY....Property development ............ccccceeueenne NO
XPOINT ...... HiVis Generic Office Pt ........cccccocceiiieeennen. NO

A-2
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DTM CODES
NO-------- Do Not Include in DTM Y-5---mmmm Include as a Break Void in DTM
Y-1-mmmee Include as a Spotin DTM Y-6-------- Include as a Island in DTM
Y-2-------- Include as a Spot and a Break Line in DTM Y-7 ---mm-- Include as a Boundary in DTM
Y-3--mmm- Include as a Void in DTM
Y-8 Include as a Contour in DTM
Y-4--mmeee Include as a Drape Void in DTM
CURRENT REVISION LIST
DATE FEATURE CODE REVISION
04/27/05 ALL UPDATED FOR V8
NA CHANGED LAYOUT, CHANGED DESCRIPTION FOR XMHC
02/17/06 CU, SWT, XHRAMP | CHANGED COLOR TO 64
XPL CHANGED LOCATOR
CV, PIPE CHANGED ELEVATION LEVEL
04/19/06 20GL ADDED 20” GAS LINE
EP, RD, XBM, XCP,
09/22/06 XTRAV, XSPUR, CHANGED TEXT SIZE TO MATCH CADD MANUAL
XH, XV, XHV

11/03/06 XTREE CORRECTED SIZE ADJUSTMENT FEATURE

12/05/07 XCK ADDED XCK FEATURE CODE

03/25/08 XMISC CHANGED LEVEL

05/19/09 CV & PIPE CHANGED ELEVATION TO TEXT LEVEL
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