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1 Introduction

Course Prerequisites

This training course is intended for ODOT Survey personnel directly involved in the acquisition and
processing of field collected survey data. This course is intended as an overview of survey data
processing and is not a comprehensive reference guide. For additional information regarding specific
software functions please refer to Bentley’s online help information.

It is recommended that students meet the following prerequisites:

Familiarity with ODOT’s design policies, procedures, and CADD Standards
Data collection and survey processing experience

A working knowledge of Windows 7

A working knowledge of MicroStation V8i

00060

CPD Credit

Participants in the class are eligible for CPD credit*. A certificate for CPD credit is available upon request
from the instructor at the completion of this course.

*Please note that final determination on what qualifies for CPD credit ultimately lies between the
license holder and the State Board for Professional Engineers and Surveyors.

Course Qutline

During this training course we will use Bentley’s OpenRoads Survey product to process survey data using
a variety of datasets provided by ODOT personnel. The following topics are covered in the class:

An overview of the Bentley OpenRoads Survey software
Field Codes and Point Element Names
ODOT CADD Standards for Survey
Annotation Scale

Working with 3D MicroStation Files
Importing Survey data from various sources
Geographic Coordinate Systems

Correcting Code Errors

Graphic Linear Features

Bridge Surveys

Ground Survey and LiDAR Data

Linear Crossings

Exporting Data for GEOPAK SS2 Users

00060 0606060606060606O0OO0

The training data for this course uses several different datasets that are separate examples of various
Survey processing options and tools. The use of separate datasets also helps illustrate ODOT’s use of
MicroStation Project Configuration files.

Chapter 1 — Introduction



Course Schedule

CADD Standards and Support
ODOT CADD Standards for MicroStation, GEOPAK, and OpenRoads are maintained and distributed by
the ODOT Office of CADD and Mapping Services.

http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD Services/Pages/default.aspx

The ODOT CADD Engineering Standards manual is available in Adobe Acrobat PDF format on the ODOT
Website:

http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Standards/Pages/Manuals.aspx

OO0O0T’s Design Resource Reference Center is a centralized online reference center to help locate online
or printed material. Additionally, several mailing lists are available to keep you informed about updates
to ODOT standards. Visit the Design Resource Reference Center at the following URL:

http://www.dot.state.oh.us/drrc/Pages/default.aspx

Support for Bentley OpenRoads Survey is the responsibility of the Office of CADD and Mapping Services.
Support questions can be sent to the CADD Support staff using the following form:

http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Support/Pages/ServiceRequest.aspx

This version of the training guide has been updated to use the new ODOT CADD Standards configuration
for MicroStation/GEOPAK SS3 using the “ODOTcadd” folder structure. The CADD standards are installed
to the following folder for a normal ODOT installation:

1:\ODOTcadd\Standards


http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Standards/Pages/Manuals.aspx
http://www.dot.state.oh.us/drrc/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Support/Pages/ServiceRequest.aspx
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2 OpenRoads Survey Overview

What is OpenRoads?

You may have heard of Bentley’s “OpenRoads” technology and the Select Series 3 release of
MicroStation and Bentley Civil products. But exactly what is OpenRoads?

OpenRoads is described as follows on the Bentley Website:

“OpenRoads technology represents the continued evolution of merging functionality for Bentley’s road
design, drainage analysis and design, data input and reduction, and bridge modeling products. This
shared technology is embedded in InRoads, GEOPAK, MXROAD, and PowerCivil. It expands these
products to include information-rich 3D modeling integrated with CAD, mapping, GIS, and business tools
like PDFs, i-models, and hypermodels.”

“OpenRoads technology provides the common workflow, data structure, and modeling tools that civil
engineering organizations need to meet today’s information modeling and accelerated project delivery
requirements.”

But what does this mean for ODOT’s GEOPAK Road and GEOPAK Survey users? It means that a new
generation of Bentley Civil products is upon us that will eventually supersede Bentley’s current civil
products InRoads, GEOPAK and MXROAD.

How does OpenRoads Survey differ from GEOPAK Survey?

There are several key differences between OpenRoads Survey and GEOPAK Survey. Some of these
differences are summarized below.

© Unlike GEOPAK Survey, all OpenRoads data is stored in a MicroStation design file

o The GPKfile is no longer used to store survey points and survey chains

o The Terrain Model is stored directly in the DGN file

o OpenRoads Survey no longer generates all the external text files and reports that were
automatically generated by GEOPAK Survey

o OpenRoads Survey information must be exported from the design file to GEOPAK GPK
and TIN files if the designer will be using GEOPAK Road for the project. This export is not
necessary for designers using the OpenRoads Civil tools.

© 3D MicroStation Design Models are required for OpenRoads survey processing
o Some tools within OpenRoads Survey require a 3D Model to operate as expected

© The GEOPAK SMD file is not used directly to define the field codes
o Field codes are stored in a DGN Library that references the SMD file

© Survey mapping is generated using the MicroStation Annotation Scale functionality

Chapter 2 — OpenRoads Survey Overview
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© MicroStation is opened using a desktop shortcut to open MicroStation using either the legacy
ODOTv8i CADD Standards or the new ODOTcadd Standards. Users must use the MicroStation
Manager dialog to open design files in order to ensure that the correct User Configuration file
(UCF) and Project Configuration file (PCF) are selected. It is no longer acceptable to open
MicroStation files by double-clicking on the file name in Windows Explorer.

© Default project settings for OpenRoads Survey are now stored in DGN Libraries that are included
in the ODOTcadd workspace configuration.

© Geographic Coordinate Systems (GCS) can be defined to establish the coordinate system for the
data which allows easy translation between grid and ground coordinates

© Changes to the Survey graphics are dynamic and automatically update the Terrain Model.

© The user interface has changed. OpenRoads Survey tools are built into the MicroStation Tasks
menu and are no longer accessed through the Applications > GEOPAK pull-down menu

© Undo. If you make a mistake while editing survey data, just click the MicroStation Undo
command. It’s that simple!

OpenRoads Survey Online Help

The help file for OpenRoads Survey is accessed From the MicroStation Tasks menu by selecting Tasks >
Civil Tools > OpenRoads Help. To access the OpenRoads Survey help information, the Survey Toolset
item.

& Civil Tools VBi SELECTseries 4 = B =
e A o
Hide Back Home Print  Options
Contents | Index | Search | Favortes| F" B t l e
@ Bentley Civil Powered by OpenRoads Tec 4 ’ e n e U
@ Temain Mode!
@ Cvil Geometry
@ Cui GPs Survey Toolset
[:Q| Survey Toolset
(3 Survey Processing Help last updated: December 13, 2014
[Z3 Survey Fieldbook
[£] Survey Data This help provides reference information on Bentley Survey. |
[ Survey Edit The following main topic areas are provided:
(27 Survey Miscellaneous
(23 Survey Tools
@ Coridor Modeling Survey Processing
e M':'fje' Interoperability Survey Fieldbook
* GV!I Cels ) ) Survey Data
@ Civil Analysis and Reporting S Edit
@ Civil AccuDraw urvey _I A
Survey Miscellaneous
g — - Survey Tools
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The ODOT Workspace

A Workspace is a custom MicroStation environment or configuration. By selecting a workspace, you are
customizing MicroStation and the Civil products for a specific discipline, project, or task. The workspace
contains pointers to the CADD standards, DGN libraries, cell libraries, seed files, symbology resources,
etc. necessary for the project.

ODOT’s Standard configuration provides two workspaces for MicroStation and GEOPAK projects. These
workspaces are selected by choosing the appropriate item from the Windows Start Menu as shown
below.

| Google Earth Pro The workspaces are configured to access

| Hurmmingbird BI MicroStation/PowerGEOPAK with either the legacy V8istd
| Maintenance CADD Standards or the new ODOTcadd Standards.

| MchAfee

i Microsoft Office 2013 Care must be taken to select the appropriate item for the
; Microsoft Office Tools

Microsoft Silverlight project that you intend to open to ensure that the correct
| Microsoft System Center 2012 R2 CADD standards are accessed.

. ODOTcadd When the ODOTcadd PowerGEOPAK SS4 item is selected,

ODOTcadd Bentley Navigator the MicroStation File Open dialog shown below is opened.
b 0DOTcadd MicroStation 553

B ODOTcadd PowerGEQPAK 554 I,\\}
rf‘, ODOTv8istd MicroStation 553

H 0DOTvBistd PowerGEOPAK 554
rojectWise bxplorer

. Documentation
. Support

. Training

. Utilities
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File Open - C\ProgramData\Bentley\MicroStation V8i (SELECTseries/\WorkSpace\Sta ndards\dgn\‘ @

Lookin: || dan - @2 e E- T:]Pj

I= Name Date modified Type
"& Me items match your search.
Recent Places

Desktop

=]
Libraries

A

—

Computer
< m r

=
w _
File name: [Test dan] - Open User: | 0DOTcadd -

MNetwaork

R T SRR T
—

User Configuration
The User option is used to select the MicroStation user configuration file (.ucf). When MicroStation is
opened the User option will default to ODOTcadd as shown above.

Project Configuration

With MicroStation and PowerGEOPAK V8i (SELECTseries 4), ODOT will transition to using a MicroStation
project configuration (.pcf) file for each project that has been assigned a PID number. The PCF file is
used to define project specific MicroStation variables. The Project menu will contain a list of the
available projects. When a project is selected from the list, the File Open dialog will default to the root
folder that has been defined for the project.

Important!

Many users are in the habit of opening MicroStation files by double-clicking the file name in Windows
Explorer. When a MicroStation file is opened in this fashion, the User and Project configuration files that
were active the last time MicroStation was opened will be used. In order to ensure that the correct
configuration files are selected for OpenRoads projects, users should get in the habit of opening
MicroStation from the program shortcut in order to select the appropriate User and Project
configuration files before prior to opening MicroStation design files.
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Exercise 1 - Training File Installation
The training files for this class can be installed from the ODOT CADD Standards folder by use of a custom
application. To install the training files, run the following program:

1:\ODOTcadd\Standards\ODOT\Training\ODOTcadd_ConfigureTraining.exe

The program can also be accessed from the ODOTcadd program group in the Windows Start Menu by
selecting All Programs > ODOTcadd > Utilities > ODOTcadd_ConfigureTraining.

The application will prompt you to close MicroStation if it is running. Select OK to proceed.

ODOT_CADD_InstallTrainingFiles [

Running the application will close MicroStation, Select OK to continue

0K l [ Cancel

The program must access ODOT’s CADD Standards for PowerGEOPAK V8i (SELECTseries 4) in order to
install the training files. These standards are housed in the “ODOTcadd” folder. The program will search
for the “ODOTcadd” folder in the following location:

1:\ODOTcadd

If the program cannot find the ODOTcadd folder in
the location specified above, the Browse for Folder Browse For Folder 25|
dialog shown at rlght is Opened. Select the ODOTcadd folder containing the ODCT CADD Standards
Browse to the ODOTcadd folder and then choose the |68 gis (Witcfs007.dot.state.oh.us) (G2 -
Ok button as shown at r|ght 48 idrive (\\itcfs007. dot.state.ch.us) ()

» J av
After the ODOTcadd folder has been successfully = bl' 3

» | C
identified, the dialog shown on the following page is 1 fm
opened. sl s

> | ge

> g gt

> hy

=it

4| | ODOTcadd =

O L\\L’ Cancel

Chapter 2 — OpenRoads Survey Overview



October 25, .
2016 GEOPAK Survey with OpenRoads Technology @

Fo -

e CDQOTcadd - Configure Training SN X
Help
0DOTcadd Location: (I:MODOTeadd' @
Training Class: OpenRoads Survey 'l
Installation Folder: CHNODOT_Training @

The dialog has the following functions:

Training Class
Choose the OpenRoads Survey option as shown above

Installation Folder

The default location for the training files is set to C:\ODOT_Training as shown above. This
location can be changed, however if the location is changed is will be necessary to manually edit
the Target for the MicroStation shortcut that is created when the training files are installed. See
Editing the Training Shortcut on the following page for more information.

If you change the installation folder, the selected folder will automatically be appended with the
“\ODOT _Training” folder name. For example, selecting the path W:\myFiles will result in an
installation folder of W:\myFiles\ODOT_Training.

Install Files
Select the Install Files button to begin the installation process.

Upon completion, you will be notified as shown below. If a previous installation of the training
files exists on the computer, you will be prompted to remove the old files.

ODOT CADD. InstallTrainingFi... BEES

Process complete!
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For this training, be sure to open PowerGEOPAK using the shortcut included in the training folder shown

below.

=

= | B e
@U" v Computer » O5Disk (C:) » ODOT Training » OpenRoadsSurvey » -|$1|| Search OpenRoadsSun PI
Organize + Include in library « Share with + Burn New folder == 0 @
4 (G 05Disk (C:) “  MName Title Comments
_SMSTaskSequence X
ProjectData
FIXETS .
ProjectPCF
Intel

Java
lotus

‘ temp

workspace
I # OpenRoads Survey Trainin I
M50 Cache b Eﬂ L i &

- ODOT_Training
> | CADDStdsTraining
OpenRoadsDesign
> |, OpenRoadsSurvey

oracle

Create accurate dra

pdfags - 4

5 items

Important!

This shortcut should be used for training only. When working on ODOT projects, be sure to open
MicroStation using the appropriate shortcut from the Windows Start Menu.

Editing the Training Shortcut
If you elect to install the training files to a location

other than the default, the shortcut that is used to
open MicroStation for the training must be manually

edited to target the correct path for the training

configuration. Take the following steps to edit the

shortcut:

v

Right-click on the shortcut icon and then
select the Properties option to open the
dialog shown at right.

The Target for the shortcut includes
information to launch MicroStation as well
as a workspace switch (defined by the —wc
syntax) to tell MicroStation which
configuration file to load when the program
is launched.

The default value for this switch is set as
follows in the shortcut:
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£% 0ODOT OpenRoads Survey Training Properties

(25|

Details
Shorteut

Security
General

Previous Versions
Compatibility

lg QDOT QpenRoads Survey Training
Target type: Application

Target location: MicroStation

Target:

Start in: "C:\Program Fileg <26)\Bentley"MicroStation V&

Shortcut key:  Mone

Run: ’Norrnal window V]

Comment: Launch Bertley GEQOPAK Civil Engineering Suite
Open File Location ] [ Change lcon... l [ Advanced... l

OK ] [ Cancel Apply
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-wcC:\ODOT_Training\OpenRoadsSurvey\workspace\ODOT_OpenRoadsSurvey.cfg

If you have elected to install the training files to a location other than the default, the path for
the workspace switch must be manually edited to identify the path where you have installed the

training files.

For example, if the installation folder was changed to W:\myFiles\ODOT _Training, the —wc

switch would be edited as follows:

-wcW:\myFiles\ODOT_Training\OpenRoadsSurvey\workspace\ODOT_OpenRoadsSurvey.cfg

IMPORTANT!
Be careful not to delete or edit anything else in the Target field. Also be careful to retain the

path to the configuration file from the ODOT_Training folder onwards.

Double-click the training shortcut to launch MicroStation for the training environment. The File Open

dialog is opened as shown below.

Bt File Open - C:\ProgramData\Bentley\PowerGEOPAK V8i (SELECTseries 4)\WorkSpace\Standards\dgn\, &J

Look in: | dagn - O ¥ e Er TJ Ej

I Name Title Ce

T ,
che Mo iterns match your search,
Recent Places

Desktop

=}l
Libraries

L

-

Computer
< m b

=
w _
File name: 16653 BEOD1.dg - Open User: [ODOTcadd v]

Network
Files of type: ’C}\D Files {~.dgn;* dwg;" dx} v] ’ Cancel ] Project: [NO Project "]

[ Open as read-only Options Interface: [default - ‘

= -

User Configuration
The User option is used to select the MicroStation user configuration file (.ucf). When MicroStation is

opened using the training shortcut, the User option will default to ODOTcadd as shown above.
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Project Configuration
The training data for this class uses MicroStation project configuration files (.pcf). By default, these files
are located in the following folder for the training class:

C:\ODOT_Training\OpenRoadsSurvey\ProjectPCF
The PCF files define project specific MicroStation configuration variables. Each dataset for the training

has a unique PCF file that is selected from the File Open dialog before accessing the project data, as
shown below.

———

. o 3 —
Lookin: || TEMP - 0% >rm- 0= 2D -8 DGN
= Name ° Date Type Size Tags
"'}*" J 1sC 6/25/2014 3:0...  File folder
RecentPlaces [ . 6/25/2014 3:0...  File folder
! | sketchupimage 6/25/2014 3:0...  File folder
tmp 6/25/2014 3:0...  File folder
Desktop JE Test.dgn 7/28/201411:..  Bentley Mi... 112 KB
w=all
Libraries
Computer
@
Network
] m b
File name: Test.dan - User: [ODOT_OpechadsSunre) V]
Flesoftype:  [CAD Files (" dgn:"dwa: ) +] [ Conesl | Project: [No Project -]
Mo Project
[C]Open as read-onty Options Interface: DiR-r%EZZZ
DAR-12345
ERI-11311
JAC-98167 k
LOR-12121
LOR-80127
MAD-16653
MUS-52256
TUS-77777
New...

When a Project is selected from the list, the File Open dialog will automatically change to the parent
folder for the selected project.

After installing the training files, take the following steps to open an example Survey project that has
already been processed:

v Select the Project configuration file JAC-98167 as shown above.

The File Open dialog will automatically change to the PID number folder for the project
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v Open the following design file:
\Design\Survey\RawData\98167_FB001.dgn

When the file is opened, the interface should appear similar to the example shown below.

B CAODOT Training\ o § 13D - V8 DGN] - Power GEOPAK Vi (SELECTseries 4) | = |6 S
o E& Eement Setnge Took Wites Cadg Wodspscs GEOPAK Yindow Subaufecelrty Q00T tib [l * N~ E3~ @ v~ 2 v R v v @ 1§ | g7 NoFestue Dchion et M /S QYT e v A @E G
@ | [odma DR~ Zo - S - Hemi = @ & @

Z— =) &t Wlalalslslslolel i 35 o [l | ©0n @@ 4 L [l a5 v o] . [l

The Task Navigation, Element Information, and Project Explorer dialogs are docked and unpinned to the
left of the screen. Each of these dialogs are used for Survey processing and are defined on the following
pages.
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Task Navigation Menu
By default, the Task Navigation menu is docked and unpinned on the left side of the screen as shown in
the example on the previous page. When you float the cursor over the Tasks tab, the Tasks menu will

expand as shown below.

. |[Tasks =X The Tasks dialog can be configured as free
JTask_s_l | - | | floating or docked.
Civil Tools
_[ [;f.\ Survey [ |' . “ ”
Once docked, the dialogs can be “pinned” or

-

[4\]
. ] = S 3 F—y FUu “« . ” “« H ” g .
1E 5 _j.ﬂj-._'%.ﬂfbﬂi&ff‘.g( m-.----.g"}--. I unpmngd . An “unpinned” dialog will
. — automatically open when the user floats the
=

/h Survey Processing = A .
~ _ cursor over the dialog.
q® Z1 ] Ay o/
woF2 o To pin or unpin a docked dialog, select the
- n"gfﬂ N 3, g A JT" & an push-pin icon on the right side of the dialog
: title bar.

= Analysis & Reporting

#™ Terrain Model

I tauo|dxg 3oafony e | l UOIJELLLIO4U] JUBLLIE| ] Gl| I syse| |«

LIr Y General Geometry
<. Horizontal Geometry
BB vertical Geometry
¢ Drawing

dgl Visualization

S |C|(C(|C||c|[€||C| <

H Animation

The Tasks menu is used to select commands. The Survey tools can be accessed by selecting Civil Tools >
Survey from the Tasks menu as shown above.

© If the Task Navigation menu is not shown, it can be configured by selecting Workspace >
Preferences to access the Preferences dialog shown below. Set the Task Navigation >

Presentation option to Dialog.
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Preferences [ODOT_OpenRoads]

Category | Mame for preferences | Default Preferences |
Datab
DesE:I:aartseZ Tas.k Mavigation F'[references. :
Input Presentation: | Dialog hd
Look and Feel
Mouse Wheel Dialog Presentation Options
Operation Cancel
. ) lcon Size: |Medium (24x24) -
Pasition Mapping
Defaults

Raster Manager [ Show Navigation Tools

Refs
Spe‘elii':gce Show Main Task Tools

Tags

Task Navigation
Text

View Optians - Civil
View Options

Focus tem Description

Present task navigation as a tool box, more verbose dialog or in the view
windows.
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Project Explorer Dialog

The Project Explorer dialog is used extensively with OpenRoads. By default this dialog is docked and
unpinned on the left side of the screen as shown on page 12.

© If the Project Explorer dialog is not shown, the dialog can be opened by selecting File >
Project Explorer from the MicroStation pull-down menu.

The Project Explorer dialog contains several tabs which can be toggled on or off in the project explorer
settings. To review the settings, select Settings > Project Explorer from the MicroStation pull-down
menu to open the Project Explorer Settings dialog shown at right below.

Recommended settings: Bt Project Explorer Settings [
Browsers -~
Browsers Civil Standards True
Set all of the available options to True. Civil Model True
Survey True
Utility Model True
Dialog Properties File True
A A Links True
The Browse Layout option is set to Group Panel
Displ b
by default. R
Dialog Properties ~
GroupPanel [=]
Maximum Node Count 20000
DGN Indexing Properties ~
Indexing Service Stopped
[ ok | Cancel
Once configured, the Project Explorer dialog should r N
. g ! J P . g & Project Explorer = i
appear similar to the example shown at right.
Links v
File w
Utility Model ~
Survey w
Civil Model v
Civil Standards w
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The Project Explorer Survey Group

The Survey group in Project Explorer is used to view information about any survey content contained in

the active Model.

Expand the Survey group by clicking on the Survey heading. The group opens to reveal a tree of
information as shown below.

-

4 Project Explorer

Links
File
Utility Model

Survey

=¥ [ Survey Data
=-[7][E Design
-] Field Books
: 3 Topo

v Filters

[5) Bridge Deck

Multimedia Files

Civil Madel

Civil Standards

The Topo field book has one Data File named JAC321685TOPO.dc as

shown at right.

Expanding the Point Features or Linear Features items will reveal a list

The active MicroStation Model is listed at the top of
the tree; “Design” in the example at left.

Beneath that is a list of any Field Books in the file. A
Field Book can contain one or more survey Data Sets.
Each data set in the field book is used to generate
mapping and a terrain model for that field book. This
example contains two separate field books; one for
the topo survey, and one for the bridge deck survey.

In this example, each field book contains one data
files that has already been imported. Expanding the
Topo item reveals any Data Files, and information
about each data file that has been imported into the
Topo field book.

=¥ [ Survey Data
=-VE

2. Feld Books

=] [ Topo
=[] Data Files

of the point and linear field codes that are used in the data set.

©4] % JACI21658TOPO de
+, Point Features

The display of each item can be turned on/off by use of the check box
to the left of the item.

In this example each data set was imported in a separate field book so
that a separate terrain model could be made for each data set. The
bridge deck data is not included in the topo terrain model, and vice
versa. A rotated view of the data is shown on the following page. The
terrain model for the bridge deck is shown in gray.

Page 16

:
L [J]*% Observations
-{¥]*; ALL Point Features
&[]~ ALL Linear Features
-{]"% ALL Cortrol Points
-] Tr ALL Setups

- {J]*% ALL Observations
- Adustment

L T

-.[[" Filters

- {JIiz) Multimedia Files
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More information about creating field books and data sets can be found on page 23.
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Survey Details Dialog

In addition to the Task Navigation menu and the Project Explorer dialog, the Survey Details dialog is
frequently used to display details for the currently selected survey point, line, or terrain model.

© The Survey Details dialog is not shown by default in the ODOTcadd workspace. The dialog
can be opened by selecting the Show Details icon in the Survey Processing task group as
shown below.

JTasks v |

J Civil Tools }—r

\‘ A Survey

i g P A -0 N
10 12 "'»ipjr_% »ﬁ»ﬂii-vg:l»% Sl Bfesy %,

A. Survey Processing = A

R l—_] Ay '_‘}
W #® {Srow Dot

o > A ! L
Ao ol 3 o O 5 R

Ru\ i,

0

The Survey Details dialog consists of two tabs as shown below. The Element List displays
the currently selected survey information and can also be used for editing the data. The
Message Center displays any warnings or error messages.

rﬁ Survey Details I. = ﬁr
(=] Hement Lst | 4, Message Center

Name Display Feature Definition  Link Code Zone it

3 SV1318 True E Start 0 L
Sv1320 True B None 0
SVi1324 True B None 0
SV1327 True E None 0 -

i 1] 3

Row: 1 of 67 | b Pl
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Using the Project Explorer and Survey Details Dialogs
The Project Explorer and Survey Details dialogs are used extensively with OpenRoads Survey.

Project Explorer is used for several tasks, including the following:

Importing survey data into one or multiple Field Books

Reviewing the contents of a survey dataset

Reviewing and editing the Project Settings

Exporting data to other formats (GPK, TIN, LandXML, etc.)

Selecting the information that is displayed in the Survey Details dialog

G 0 06 00

When the Survey tab is selected, the Project Explorer dialog
is used to display the information for the survey project T Suvey D

similar to the example at right. 5 VIR Desian

=[] Field Books

—J [5] Bridge Deck

+J‘§% Data Files
+-[¥]*, ALL Point Features
91~ ALL Linear Features
{¥]% ALL Control Points
¥ ¥z ALL Setups
{¥]*%, ALL Observations
[ @ Adjustment €3
+-{¥f] 5] Topo

Survey ~

When populated with data, the data tree contains one or
more branches. Each branch is accompanied by a checkbox
that enables/disables the visualization of the branch and
sub-branches.

Field Books — Expands to show all of the survey data loaded | % 7IG) Mutimedia Fies
into the project. The example at right contains two field
books: “Bridge Deck” and “Topo”

Data Files — Expands to show all of the survey data files currently loaded into the project. Each data file
expands to show additional branches for Point Features, Linear Features, Control Points, Setups, and
Observations.

Point Features — Lists points loaded from a survey data file. The Point Features branch expands to show
a list of individual feature names. Selecting one of the feature names will display all the points that use
the selected feature definition in the Survey Details dialog.

Linear Features — Lists linear features loaded from a survey data file. The Linear Features branch
expands to show a list of individual feature names. Selecting one of the feature names will display all the

linear features that use the selected feature definition in the Survey Details dialog.

Control Points — Lists the control points that exist in the selected data file. The list of control points is
displayed in the Survey Details dialog.

Setups — Shows all setups contained in the data file.

Observations - Shows all observations contained in the data file.

Adjustment — When activated, a Least Squares Adjustment is applied to the entire field book. To
activate the adjustment, right-click on “Adjustment” and select Turn On. The circular symbol to the right

of the Adjustment branch will become green when the adjustment option has been enabled. The check
box toggles the graphical display of the error ellipses resulting from the adjustment. When active, the

Chapter 2 — OpenRoads Survey Overview Page 19



October 25, .
2016 GEOPAK Survey with OpenRoads Technology @

least squares adjustment properties are shown in the Detail Panel. Caution: Once enabled, the adjusted
data cannot be “unadjusted”.

Filters - The Filters branch allows you to create customized data filters for quick viewing of data sub-
sets.

Features for the entire field book can be reviewed in the Survey Details dialog by selecting one of the
ALL Point Features, ALL Linear Features, ALL Control Points, or ALL Observations items. Once an item is
selected, the details for the item are displayed in the Survey Details dialog as shown below.

r Survey Details l = e S )
(5] Blement Lt | 1} Message Center

MName Digplay Feature Definition  Link Code Zone Description Temain Model At... =

» = True R5FPKS None 1 Determine By Fe...
sv2 True IPIN MNone 1 Detemmine By Fe...
SV3 True IPIN MNaone 1 Detemmine By Fe...
Sv4 True RSPKS MNaong 1 Detemine By Fe...
SV2000 True BD Start 1 MATERIAL:CON... | Determine By Fe...
SV2001 True BD None 1 MATERIAL:COM... | Determine By Fe... -

] 1 }

Row: 1 of6l | b Kl

In the example above, the ALL Point Features item was selected for the Bridge Deck field book.
© The Element List tab displays all the features for the selected field book.

© The Message Center displays any warnings of error messages for the selected Field Book.
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Survey Processing Workflow

All survey data processed using the Bentley Survey tools is stored directly in the active MicroStation
design file. No external databases are used to store the survey data or the existing ground terrain
model. One sample workflow is depicted below (specific workflows may vary):

Create a new field ; Are control points in N

i . | Drag CTL file into
book S separate CTL? 5 e project
o

Drag raw data files |
into project (points,
lines and surface «
are automatically
created)

A 4

Review and edit
raw data (surfaces

automatically
updated)
v
Export surfaces to
Export pointsflines > MX, InRoads,
to cogo database GEOPAK and/or
LandXML
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Create a new Field Book

Field Books are used to store one or more datasets. For a most ODOT projects, all of the datasets will be
imported into a single field book. There are cases where you may want to consider using multiple field
books.

Single Field Book
© A field book can contain multiple data sets
© If duplicate point names are encountered while importing multiple data sets into a field book,
the software will allow you to modify the point names during the import process
© You can create linear features that span multiple datasets
© All of the datasets within the field book are used to generate the terrain model

Multiple Field Books

€ Use multiple field books if your project has two or more sections that are geographically
disconnected from each other.

© Each field book has unique point names so the same point name can exist in each field book.

© Linear Features can only contain points between datasets in the same field book. It is not
possible to create linear features that cross from one field book to another.

© Separate Terrain models can be generated for each field book. These terrain models are used wi
the OpenRoads tools or can be exported for use with GEOPAK, InRoads, or MXROADS.

To create a new field book, right-click on the Field Books branch of the data tree in the Survey tab of the
Project Explorer dialog and then click the New... option on the menu.

[=-{¥] [ Survey Data
27| Default

Ri[p 1] Field B
:mly‘ Filters Mew... r\
Create Terrainhﬁdodel From FieldBook Selection Set

Il

Survey ~ ‘ ‘

" Properties

A new field book named “Field Book 1” is created.
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To change the name of a field book, right-click the field book in the data tree and select the Properties
option to open the Element Information dialog shown below.

Survey ~
E|-- [ Survey Data
=-|[&] Design
=] j] Field Books
@

Load »
Delete
Export To »

Create Terrain Model...

"ﬁ' Properties 1

The name can be edited in the Element Information dialog.

=
(D) Element Information ==
Field Book -~
[EENN Field Book 1
Control Points 3 %
Data Files 2
Linear Features 66
Point Features 1042
Setup Points 9
Observation Points 1047
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Add Survey Data
If you wish to add survey data, simply drag the appropriate file from Windows Explorer and drop it onto
the data tree. Or choose one of the Load options shown below.

Survey -~
=¥ [ Survey Data
2

=-{¥|[&] Design

=-[¥|Fj] Field Books

5] Ficld Boo
; [y Fiters Load | File.y,_
(7)) Mutimedia Fies Delete File U?an Text Import Wizard...
Export To » TrimbleLink...
Create Terrain Model... Leica DBX...
B Properties Features From Current Graphics

-

Several file types are supported by OpenRoads Survey as shown below.

B Select file @
n\_/nu | . %« Design » Survey » RawData v | +y | | Search RawData el [
Organize = Mew folder =« l@l

[ Favorites 3 Llame L
Bl Desktop || JAC3216.58BD.dc
4. Downloads || JAC321658TOPO.dc
=] Recent Places =
B Desktop Select a file
o to preview.
.l Libraries
3 Documents
fJ'. Music
=/ Pictures
B videos
& Homearnun 2| < il %
File name: ~ [ Trimble DC .do) |
Civil 30 FBK (*.fbk) W
LandX{ML (*xml)
Lietz-Sokkia SDR33 14 Char (*.sdr)
» Observation OBS (*.obs)

ODOT OH&3/2011-NF Pt N.EZ Code (*.csv™.bet)
ODOT OH&3/2011-5F Pt N,EZ Code (*.csv:".bet)
ODOT OH&3-NMF Pt N,EZ, Code (*.csv*.bet)
ODOT OH&3-5F Pt N,EZ Code (*.csv:*.bet)
QDOT Pt,M,EZ Code (*.cow*.tut)

TDS 48,95,FS2 (*.rw5)

TDS 48,95,F52 (*.cr5)

Trimble Link Engine (*.job)

All Files (%)

After selecting the file to load, the software performs the following actions:

Processes the data to produce point features and linear features

If the Adjustment option has been enabled, then the Least Squares Adjustment is applied
Point and Linear Features are symbolized according to the ODOT Feature Definitions

Point and Linear Features, Setup, and Observation data are stored in the active design file

A terrain model named “All Field Books” is produced using the points and lines from the data
The terrain model is stored in the active design file
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Exercise 2 - Survey Processing Example

In this exercise we will process a sample data set in order to get familiar with the OpenRoads Survey
workflow.

v’ Start MicroStation by using the shortcut for the training class. By default, the shortcut is located
in the c:\ODOT_Training folder as shown below when the training files are installed. If you have
installed the training files to a different location, browse to that location to access the shortcut.

( )

@Uv| .. » Computer » OSDisk (C:) » ODOT_Training » OpenRoads » Survey » - “,| Search Survey }Jl
Organize ~ ] Open Burn Mew folder = + [ @

@ Documents “* Name ‘ Title Comments Date modif

J’ Music
) |, PCF 8/12/2014 1]

[E=] Pictures

X . Projects 8/11/2014 9

B videos
| | temp 8/6/2014 1:
|\ workspace 8/6/2014 1

l@ Homegroup —
|[g ODOT OpenRoads Survey Training Launch Bentley GEOPAK Civil ...  7/28/2014 3

1% Computer
G 0SDisk (C:)
S gis (\Nitcfs007.dot.state.oh.us) (G:)
5 idrive (\\itcfs007.dot.state.ch.us) ()
5® odrive (\\itcfs007.dot.state.oh.us) (O:)
5 projects (\\aecfs005.dot.state.oh.us) (P:
5 gis (\\aerial.dot.state.ch.us) (5:)
8 HORF AATTCFSNNT dnt state ok ns) A
r’/ “\. ODOT OpenRoads Survey Training Date modified: 7/28/2014 3:30 PM Date created: 8/6/2014 1:05 PM
\S /' Shortcut Size: 1.53 KB

LR n 3

v' The MicroStation File Open dialog is opened. The User will default to ODOTcadd as shown
below. Change the Project to LOR-80127.

b o coo oot I ==

Lockin: || Design - @ " % [~ Tj F-j
Tz Name = Title Ce
L""} | Geopak
Recent Places || Roadway
-1 | Standards
1 Survey
Desktop
E.:
Libraries
A
Computer
4 m | +

EE File name: 98167 _FEOO1.dgn hd Open User: |ODOTcadd v
Network
Flesoftype:  [CAD Files "dgn.”.dwg:” dd) «| [ Caneal | Project: |LOR-80127 -

[] Open as read-only Options Interface: |default -




October 25, .
2016 GEOPAK Survey with OpenRoads Technology @

v Open the following design file:
...\80127\Design\Survey\RawData\80127_FB001.dgn
v In the Project Explorer dialog, select the Survey tab. By default, the Project Explorer dialog is
docked on the left side of the screen. If the Project Explorer dialog is not displayed, open Project
Explorer by selecting File > Project Explorer from the MicroStation pull-down menu.

v' Select the Survey group in the Project Explorer dialog.

v Right-click on the Field Books item and select New... to create a new field book. A field book
named Field Book 1 is created.

v’ Right-Click on Field Book 1 and choose the Load > File option.

v" Change the file filter (located in the lower right of the Select File dialog) to Trimble DC (*.dc) as
shown on the following page. Load the following data file

...\80127\Design\Survey\rawdata\80127A.dc

( Select file &J

<« LOR » 80127 » survey » rawdata - |+’ || Search rawdata 2|

Organize * MNew folder =y 0 @

&
X Favorites Name Title Conf

B Desktop | 80127 A.dc
& Downloads

m

= Recent Places

- Libraries
3 Documents
rJ’- Music
[e=| Pictures

B videos

- 4 m
i Homearoun L

File name: 80127A.dc ~ [ TrimbleDC (dg) -

[ Open R@’ Cancel |

v' Select Open to initiate processing the selected file.

As the survey data is processed, the mapping is drawn and the terrain model is automatically
generated.

v After the process is complete, select the Fit View command to view the survey information.

A portion of the survey data is shown on the following page.
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Take a look at the data. Zoom in and out. Turn on or off levels as desired. Change the
Annotation Scale to different values, etc...

o View1 - Top, Design

[E=8 [ 5

¥
x
i ——
PR F

|
4
[

After you have finished reviewing the data, select File > Close from the MicroStation pull-down
menu to close the design file and return to the MicroStation Manager.
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3 ODOT CADD Standards for Survey

ODOT Standard Directory Structure

The ODOT CADD Engineering Standards Manual (ODOTcadd), Section 302 defines the standard project
directory structure to be used on all ODOT projects. The examples used in this training guide follow the
standard folder structure.

All new projects are to be created using an ODOT program to create the standard folder structure and a
MicroStation Project Configuration File (PCF) for the project. ODOT users can access the program can be
accessed from the Windows Start Menu by selecting All Programs > ODOTcadd > Utilities >
ODOTcadd_CreateNewProjects.exe.

Users external to ODOT can find the program in the following location:
\ODOTcadd\Standards\ODOT\ProjectTools\ODOTcadd_CreateNewProject.exe
For more information on project creation, see ODOT’s Project Management with the ODOTcadd

Standards training guide which can be accessed from the Project Explorer dialog by double-clicking on
the link as shown below.

Project Explorer * 0¥
Links -~

2 |

™. ODOT CADD Services v

=~ ODOT CADD Manual
- a CADD Engineerng Standards Manual
=~ ODOT Web Resources
----- £ | Ohio DOT & Consultants EE Community
----- & | ODOT Design Reference Resource Center (D
----- 2 | QDOT CADD Services Website
fid | ODOT CADD YouTube Videos
=~ ODOT CADD Services Training Guides
=¥, Project Management with the ODC Teadd Star

W W O00T_0D0 Teadd TrainingGuide pdf
| ODOT OpenFoads Sur\..'Tlaining Guide

| ODOT GEOPAK Roadl (SELECTseres 1)
- ODOT GEOPAK Road 2 (SELECTseries 1)

© Using the standard folder structure is not optional!
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The parent folder for ODOT projects is named using the PID number for the project and may be
appended with a supplemental description according to the requirements of the ODOT CADD
Engineering Standards Manual (ODOTcadd), Section 302.

Beneath the PID number folder, the \Design\Survey folder is used to house the field survey information.
An example project folder with the contents of the Survey folder is shown below.

4 ProjectData
! The Aerial folder is used to house aerial mapping for the project.

4 ALL
4 i The Basemaps folder is used to house the survey basemap design
Construction file (nnnnnn_BE###.dgn) that will be accessed by the designers.
a4 Dresign
Geopak The EngData folder is used to store spreadsheets, Word
Roadway doc.uments, or other surveying and engineering data for the
project.
Standards
4 Survey The GCS folder is used to store the MicroStation .dty file for
Herial custom Geographic Coordinate System (GCS) definitions. See
Basemaps Chapter 5 for more information.
EngData ) .
e The RawData folder is used to store datasets for the project as
ops well as the survey processing design file (nnnnnn_FB###.dgn).
Images Additional folders may be added to the Survey folder as needed
RawData on a project-by-project basis to facilitate specific project needs.

Environmental
ProjAdmin
RealEstate

In addition to the Survey folder, survey personnel will use the
Geopak folder to store the GEOPAK Coordinate Geometry
database (.gpk file) for the project.

The Standards folder is also used by survey personnel to house project specific CADD standards. When a
new project is initially created using the ODOT program to create the project, the ODOT seed files are
copied into the \Design\Standards\Seed folder. These seed files will be customized by the surveyor
when a project specific Geographic Coordinate System (GCS) us used for grid-to-ground translations. See
Chapter 5 for more information.
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ODOT Standard Design File Names

The ODOT CADD Engineering Standards Manual (ODOTcadd). Section 304 File Naming Conventions,
defines the standard MicroStation design file names to be used on ODOT projects.

© Using the standard design file names is not optional.
Two separate Survey design files are designated:

© The Survey “Field Book” design file is used to process and edit survey information. This file will
retain all of the survey intelligence and the survey processing “rules”.

© When processing is complete, the survey information is exported to a Basemap design file that
is used by design personnel. This file contains simple graphics and the terrain model. The survey
processing “rules” are removed from the file.

Each of these files is described in more detail below.

Survey Field Book Design Files

When a new project is created using the ODOTcadd_CreateNewProject.exe program, a survey Field
Book design file is created in the following folder:

..\Design\Survey\RawData\nnnnnn_FB001.dgn
The file is named using the PID number for the project, appended with “_FB001.dgn”.
This file is generated as part of the project creation process to be used by the surveyor to process the

survey mapping and terrain model for the project. This file is not intended to be accessed by any other
personnel.

Survey Basemap Design Files

After the survey processing and any necessary edits are complete, use the Export DGN Graphics
command to save the survey information and terrain model(s) a Survey Basemap in the following folder:

..\Design\Survey\Basemaps\nnnnnn_BE001.dgn
The exported DGN file contains only the mapping and the terrain model(s). The Survey “rules”, the
intelligence that links the survey points and linear elements to the terrain model(s), are removed from
the exported file. If someone inadvertently moves any of the graphics, the terrain model(s) is not

affected.

This allows the surveyor to maintain the original field book file with the survey processing rules intact
and provide a separate design file for use by other personnel on the project.

Chapter 3 — ODOT CADD Standards for Survey Page 31



October 25, .
2016 GEOPAK Survey with OpenRoads Technology @

Export DGN Graphics to a Survey Basemap

To export the survey mapping and terrain model(s) to a separate survey basemap, right-click on a field
book name and select Export To > DGN Graphics as shown below.

& Project Explorer @_IéJ
Links v
File v
Civil Model v
Civil Standards v
Survey -~
=-[¥] [ Survey Data
2-{¥][E] Design
{Z]) Field Books
/| Bridge Deck
o ™
["y Fiters Load L
..... Multime| Delete
| BportTo v | ceopak Format
Create Terrain Model... InRoads Format
#'  Properties MX Format

T | LandXML Format

- [ DGN Graphics... [

Enter the name for the new design file and select the Save option as shown below. Be sure to name the
file according to the ODOT CADD Standards.

B Save visible survey data to: ﬁ
@le , % Design » Survey » Basemaps - |¢¢|| Search Basemaps ,Ol
Organize - Mew folder 4=z - (7]

=] Pictures it Mame Title C
E Videos
«@ Homegroup Mo iterns match your search.

A Eric Thomas
1M Computer
&h MNetwork
@ Control Panel
£ Recycle Bin
J 123456_TESTING

* 4| n | §

File name: 98167_BE0O01.dgn -

) Hide Folders Save 'Cg [ e ]

Note: The BE file must be updated if changes are made to the survey data.
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Creating Additional Design Files

If additional design files are required by the surveyor, ODOT provides a Visual Basic application to assist
with the creation of MicroStation design files using the ODOT file naming convention. The program can
be accessed from the MicroStation pull-down menu by selecting ODOT > File Management > New
Design File.

When the program is initiated, the dialog shown below is opened.

-

ODQOTcadd - Create Design Files v15.10.16 Iﬁw
G, | Parent Folder: C\ODOT_Training\OpenRoadsSurvey\ProjectData)\LOR\80127\Design,
ISeed File: C\ODOT_Training\OpenRoadsSurvey!\ProjectData’\LOR\B0127\Design\Standards\seed\80127_Seed3d.dgn I .
PID Mumber:  B0127
Category: Basemap Design Files j ¥ Files | Default Comment | 20

[~ Alon File Name: Files: Comments: Scale: Place Cell:
[ Aerial Mapping survey\aerial\basemapsh | | | | J
[” Combined Asrial and Ground roadway\basemaps), | | | | J
[T Drainage roadway\basemaps), | | | | J
™ Environmental roadway\basemaps), | | | | J
™ Existing Ground Survey survey\basemaps\ | | | | J
[~ Geometry geopak\basemaps\80127_BKOO1.dgn | | | | J
[~ Geotechnical roadway\basemaps\ | | | | J
[~ Landscaping roadway\basemaps), | | | | J
™ Lighting roadway\basemaps) | | | | J
[ Maintenance of Traffic roadway\basemaps), | | | | J
™ Profiles roadway\basemaps\ | | | | J
[~ Proposed Roadway roadway\basemaps\80127_BPOO1.dgn | | | | J
[~ RightofWay roadway\basemaps\ | | | | J
[ signals roadway\basemaps) | | | | J
I'l__ Survey Field Book survey\RawData\80127_FB00Ldzn | | | | | J
[ Traffic Control roadway\basemaps), | | | | J
™ Utilities roadway\basemaps) | | | | J
Create Files ‘

© The program will default to the 2D Seed file for the project. Be sure to change the seed file to
the 3D seed file for the project when creating additional Survey Field Book design files.

© The Survey Field Book design file is available in the list as shown above.
Note: This program requires that an ODOT Standard directory structure is in place before creating
design files. Use ODOTcadd_CreateNewProject.exe to create the MicroStation .pcf file and the directory

structure before using this program.

Additional information about the program can be accessed by selecting the help icon in the upper right
corner of the dialog.
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Feature Definitions

Feature definitions are used to control symbology, annotation, and various other properties that are
applied to the geometric elements as the survey information is processed.

A feature definition is assigned to each survey point as the data is collected in the field. The ODOT
Standard field code list is available in Adobe PDF format in the ODOT CADD standards as listed below:

1:\ODOTcadd\Standards\Geopak\Survey\Field_Codes
The feature definitions are used by the software for the following:

© Define what the surveyed information actually represents such as curb, centerline, edge of
pavement, a mailbox, etc.

© Control symbology in various views, including capability to define differing symbology in plan,
profile, and 3D spaces

© Define terrain modeling attributes (spot, break line, void, etc.) for each surveyed point or linear
feature

© Define the display characteristics of terrain models

Point Features

When survey data is processed, each field shot is stored as a Point Feature in the current Field Book
within the active model of the active design file. For example, the field code “PP” is used to designate a
power pole. When the survey data is processed, the power pole code is plotted in MicroStation using an
ODOT standard cell element as shown below:

A

Notice that text elements for the point name (SV2230), elevation (978.4720), and field code name (PP)
are plotted along with the power pole symbol. Each of these text elements are placed on their own level
and can be toggled on/off as desired.
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Point Names

Each survey point in the Field Book must have a unique point name. Point names are assigned in the
field by the surveyor as the data is collected. There are no specific point name restrictions for the
OpenRoads Survey product other than ensuring that each point name is unique.

If the survey information will be exported to a GEOPAK Coordinate Geometry database (.gpk file) it is
important to remember to follow the point naming restrictions inherent to the GPK format. To review,
the following restrictions apply to GEOPAK COGO point names:

© Point names can be numeric (eight characters max) or alphanumeric (15 characters max)

© Alphanumeric point names must have an alpha prefix followed by a numeric suffix. For example,
RD22 is acceptable while R2D2 is not. The numeric portion must be greater than zero.

© Special characters, such as % * < etc. are not supported.

Section 306.2 of the ODOT CADD Engineering Standards Manual details standard GEOPAK COGO
Element names for field collected data.

© Survey shots are to be given the two character prefix “SV” followed by a numeric value. For
example: SV1000, SV1001, SV1002, etc...

© Monumentation shots can be given the two character prefix “MN” followed by a numeric value.
Care should be taken to avoid the use of duplicate point names when collecting data in the field. The

OpenRoads Survey product provides options for editing duplicate point names if duplicates are
encountered during the import process. See Chapter 8 for more information on duplicate point names.
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Linear Features
A series of points representing curvilinear features can be connected together as a Linear Feature.

Linking Codes, which are special characters that are entered after feature in the field as the data is
collected, are used to define the linear features. The following liking codes are configured for ODOT use:
BL* - Begin Line
EL* - End Line
OC* - Point on Curve (begin/end non-tangent curve)
CL* - Close

Important Note!
This is a change from previous versions of the ODOTcadd Standards.

Previously, the linking code was included after the feature code. In the October 16, 2015 release of
the ODOTcadd Standards, the default value for the linking code location has been changed to specify
that the linking code is included after the feature name. This change has been made to facilitate
drawing the linework on the data collector and in Trimble software.

All field data collected after the October 16, 2016 update shall be collected with the linking code
listed after the field code.

When processing old datasets with the OpenRoads Survey tools, it is necessary to reconfigure the
Survey Settings for an individual Field Book design file to specify the location of the linking code
before the feature code. Instructions on how to make this change are presented later in this chapter.

The mapping codes can also be entered as numeric values. The numeric values are defined in the
ODOTcadd Workspace as shown below:

1=BL*

2 = EL*

3=0cC*

4=CL*

To collect a series of 3 points representing a fence line; each point would be coded as follows in the
field:

FEN BL*
FEN
FEN EL*
If you elect to use the substitution linking codes, the fence line would be coded as follows:
FEN 1

FEN
FEN 2
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Linear Features are named according to the feature code name used to collect the shots that define the
chain. In the above example, a Linear Feature named “FEN” will be created in the field book. If a second
fence line is collected, the software will increment the name by 1. For example, a second fence line
would be named “FEN_1". Subsequent fence lines would be incremented by 1.

Field Attributes

Many of the ODOT field codes allow for the use of attributes to store additional information with a
specific survey shot. For example, the feature code “PP”, used to specify a Power Pole, has the following
attributes:

Material
Owner

Pole#

The attributes are plotted in the file similar to the example shown below.

MATERIAL:NOOD OWNER:OHIO EDISON POLE#:4:

See the ODOT Code list for a summary of feature codes and the associated attributes.

Dual Coded Points

Combining two unique feature codes and line descriptions within a single point description is supported.
For example a single field shot could be coded as follows to begin two separate linear features:

EP BL* DR BL*

The above example specifies the beginning of an edge of pavement line (EP BL*) and also the beginning
of a driveway line (DR BL*).

Since each survey point can only have one field code, two separate points must be stored for dual coded
survey shots. Point SV2112 is stored at the location of the shot with the field code EP. An additional
point is stored at the same location with the field code DR. The additional point is named with the same
point name that was present in the data and appended with “_1”. In the example above two points will
be stored in the Field Book named “SV2112” and “SV2112_1". This allows the double coded shots to
represent two features with different feature codes.
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Seed Files

A seed file is an empty MicroStation design file that has been configured specifically to meet a particular
need. When new design files are created, the seed file is copied and renamed to create the new file.

ODOT provides several seed files for use with OpenRoads. When a new project is created using the
ODOT program, the appropriate seed files are copied into the project’s \Design\Standards\Seed folder.

The ODOT seed files are located in the following folder:
i:\ODOTcadd\Standards\seed\
€ Information on the available seed files is presented in Chapter 5

© 3D seed files should always be used for OpenRoads Survey projects.

MicroStation Levels

ODOT’s CADD Standards include several levels specific to survey information. These levels are grouped
in the level library using the prefix “SV”.

The levels can be turned on/off using the MicroStation Level Display dialog. The Level Display dialog can
be opened by selecting Settings > Levels > Display from the MicroStation pull-down menu, or from the

Level Display icon in the Primary Tools.

The Level Display dialog includes the ability to filter the dialog to only show specific levels. By selecting
the Survey filter, the dialog will show only the survey levels.

The survey levels include several levels specific to survey data

2 Lovel Dvpley_en (=) i that has been mapped using OpenRoads Survey. Each survey
D Bl point displays text on the following levels:
n= [E] 5 e | (A ~
12345880 "2+enent Matng e € SV_X_Text_Comment
Proposed Levels © SV_X_Text_Description
N rotiond sed - © SV _X_Text_Elevation
© SV_X_Text_Name

These levels can be toggled on or off as desired using the Level
Display dialog.

Truck Paths E
SMN_¥_Truss_| Used ‘

[m]
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For raw datasets, the software also draws Observation Lines and Setup Lines. An example of the
observation lines is shown below.

Dvata File Observation - Not available ol

Mame: S5V1288
Feature Definition: PP
LinkCode: None
Terrain Model Attribute: Determine By Feature Definition

Instrument Orientation: Mot Set § \"II 1%% &
Set Number: 1 81 T

Red Height: 5.1000
Horizental Angle: 29°28'25"
Vertical Angle: 86°12'32"

Slope Distance: 25.2654

Setup Name: MN16 - SV10 (1)

Data File Name: lor511a.de §v1§
Field Book Name: Default 1 8’| n8

Cell: Observation ' Line
Level: SV_Observation
Ref: 1 (12345BE004.dgn)

© Observation Lines are drawn on the level SV_Observation
© Setup Lines are drawn on the level SV_Setup

These lines can be turned on/off using the MicroStation Level Display dialog, or by turning on/off the All
Setups and All Observations items in the Survey tab of the Project Explorer dialog.

Survey -~

=-[¥] [ Survey Data
E-Z][E Design

=-[W]Efl Field Books
=} Book 1

; #, ALL Point Features

[Z1-" ALL Linear Features

[V]%; ALL Control Points

: {177 ALL Setups

T]*, ALL Observations
- Adiustment €3

-[¥[™y Filters

Muttimedia Files
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Annotation Scale
MicroStation’s annotation scale is used to control the display of the following items:

Text

Dimensions
Detailing Symbols
Cells

Custom Line Styles

G 606060

Cells, text, and custom line styles placed by OpenRoads Survey are drawn according to the current
MicroStation annotation scale value.

Think of the annotation scale as a multiplier. The original size of the element is multiplied by the current
annotation scale value to determine the display size of the element.

The cells and custom line styles defined in ODOT’s CADD Standards are defined in one of two ways:

© “Cosmetic” cells and linestyles are used to represent the location of an item, but not the actual
size of the item. These items are placed in the design file using a scale of 1.0. The display of
cosmetic cells and linestyles is scaled automatically by MicroStation using the active Model
Annotation Scale value.

o A mailbox is an example of a cosmetic cell that is used to designate the location of the
item, but not the actual size of the item.

o Afence line is an example of a cosmetic line style. The location of the “x” on the fence
line is used as a symbolic representation of the line type and does not represent specific
post spacing for the fence line.

o These cells and linestyles will change size when the MicroStation Annotation Scale is
changed.

© “Physical” cells and linestyles are used to represent both the location and the size of an item.
These items have been drawn at their actual physical dimensions and are placed in the design
file, by the user, at a scale of 1.0.
o A pavement marking right-turn arrow is an example of a physical cell which is always
placed at its actual size.
o A pavement marking line, such as a lane line, is an example of a physical line style that is
always placed using the actual dash and gap dimensions of the line.
o These cells and linestyles will not change size when the MicroStation Annotation Scale is
changed.

Whether an individual cell or line style can be scaled is defined within the cell and linestyle definition.
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The display size of cosmetic features can be controlled by the Annotation Scale settings in the Mode/
Properties dialog. To access the Model Properties dialog, select File > Models from the MicroStation pull-
down menu. The Models dialog shown below is opened.

& ™
Models = ot 5
Ij"’Ij_g Active File * ¢j =‘3 B X SN

Type 20/30 Mame s Dlacodntinn s Design File
Edit Model Properties
a i Design ! WISLET MIDUEL |M\prietho.. \12345BED02 dgn
= ] Shest |Mprietho.. \2345BEDDZ dan
€| ] b
L >y

Select Edit Model Properties to access the dialog shown below.

Type:
Name: | Design
Description: | Master Madel
Bef Logical:
A Engri: |
Propagate Annotation Scale

Ling Style Scale: [Annotation Scale - |

[] Update Fields Automatically
Cell Properties
[7] Can be placed as a cel Cell Type: |Graphic *

Can be placed as an annotation cell

© Toggle on the Propagate Annotation Scale option to allow controlling the display size of cells
and text in the design file by use of the Drawing Scale dialog.

© The Model Properties Line Style Scale option is used to set the display scale for custom line
styles. Set this value to Annotation Scale for ODOT projects.

Another way to access the Annotation Scale setting is by use of the
Drawing Scale dialog. The dialog can be accessed by selecting Settings >
Drawing Scale from the MicroStation pull-down menu. Dock the dialog to
the top of the window for quick access to the Annotation Scale value.

Changing the Annotation Scale value in the survey basemap file does not
typically affect the way the file appears to other users who may be referencing the file.
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ODOT OpenRoads Standards

Project Explorer > Civil Standards

The OpenRoads software uses MicroStation DGN Libraries extensively to define various standards used
by both the Civil and Survey software functions. These DGN libraries are defined by the ODOTcadd

workspace.

In the ODOT configuration, the file ODOT_SurveyFeatures.dgnlib defines most of the survey standards.
When a new MicroStation design file is created, these standards are referenced by the configuration
and can be reviewed from the Civil Standards tab of the Project Explorer dialog.

The Civil Standards tree contains two main branches; one for the active design file, and one for

Libraries, as shown below.

Civil Standards

= Civil Standards
=-b8 80127BE0D1 dgn. Design
Civil Cells
Design Standards
Feature Definitions
E|-- Project Settings
i Comidor Design Stagas

----- Y cings
EJ" Temsin Fitters
- Utility Fitters
By Libraries

H-wy Civil Cells

H-wy Design Standands
H--y

-]

[

& Feature Defintions

-y Project Settings

¥ ODOT_DesignProject Settings.dgnlib, Design

=8, QDOT_Features_Survey dgnlib, Design
Uﬂ_j'/“ Cormidor Design Stages

----- & Linear Template Design Stages

E]f?/" Survey

----- & Settings

& Temain Fitters
- Ltility Filters

m

(il
=

[l
=

To edit the default settings before processing the data,
right-click on the Survey Settings item in the Libraries

branch and select Copy as shown at right.

Page 42

Within these branches, there are two main
branches that are used by the Survey
software: Feature Definitions and Project
Settings.

When a new file is created, the standards are
initially listes only in the Libraries branch.
These are the default standards that are
defined for ODOT projects.

When survey data is processed, the standards
are read from the library and are copied to
the active file.

The default Survey Settings can be modified
as necessary for a specific survey project. If
you need to make changes to the default
values, the default Settings must be copied to
the active file and modified before processing
survey data is initiated.

Civil Standards ~

B---'-E Civil Standards
-8 80127BED0Z dgn, Design
B-u Libraries
s Civil Cells
w0 Design Standards
¢ Featurs Defintions
Project Settings
- ODOT_DesignProject Settings dgnlib, Design
B-u8 0Do T_Features_5Survey dgnlib, Design
i - Conidor Design Stages

" Linear Template Design Stages

&

B--@}" Survey

W3 Temain Fitters Copy I

[ Ltility Fitters Loy
" Properties
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The copied settings can be pasted into the active file by
right-clicking on the Project Settings > Survey item in the
active file branch, and then selecting Paste as shown at
right.

When the data is processed, the software will prompt you to
choose the settings file that you would like to use for
processing. In order to avoid confusion, it is recommended
that you change the name of the copied settings to include
the PID number for the project. An example is shown at
right. The name can be changed by selecting the Settings
item, and then selecting it again to edit the name.

Civil Standards

(- Civil Standards
=-8 80127BE002 dgn. Design
@ Civil Cells
@ Design Standards
Feature Defintions
=8 Project Settings
P & Comidor Design Stages

£ Linear Template Design Stages

Temain F New

G- Uity Fitt Pacte
By Libraries

October 25,
2016

Civil Standards

- Civil Standards

-8 20127BED02.dgn, Design

G- Civil Cells

) Design Standards

) Feature Definitions

| Project Settings

&' Comidor Design Stages

" Linear Template Design Stages

: T
G-h8 Utilty Fiters
-y Librares

Note: It is only necessary to copy the settings if you wish to make changes to the default values.

Changes must be made before processing the data.
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Civil Standards > Feature Definitions

The Feature Definitions branch of the Civil Standards tab defines the feature library used for mapping
the survey data and generating the terrain model. When using the ODOTcadd configuration, the
ODOT_Features_Survey.dgnlib is attached as shown below.

Civil Standards ~

=-“# Civil Standards
-l 16653_FBO01 dgn, Design

B Libraries
By Civil Cells
Design Standards

w3 Feature Definitions
73 Feature Definition Model (ODOT_Features_Design dgnlib, Design)
-y Feature Defintion Model (JDOT_Features_DrainageAndtilities dgnlib, Default)
-y Feature Defintion Model (JDOT_Festures_Survey dgnlib, Design)
¥ Project Settings
E-uf Temain Fiters
E-pd Uity Fiters

Three types of features can be defined:

© Linear
€ Point
€ Surface

Linear and point features for ODOT use are defined by a linked GEOPAK SMD file, ODOT_SMD.xml. This
link is established in ODOT_Features_Survey.dgnlib as shown above and contains all the feature
definitions for the field codes. The linear and point features defined by ODOT_SMD are merely pointers
to the .xml file and cannot be edited.

ODOT _Features_Survey.dgnlib also contains the surface feature definitions for existing ground terrain
models. These features are used for terrain model display and are explained in more detail in Chapter 7.
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Civil Standards > Project Settings

The Survey Settings branch defines the default project settings for the Survey software. Once a dataset
has been processed, these settings are copied to the active design file where then can be edited by the
user.

To review the default settings, right-click on the Settings item and select Properties to access the
Element Information dialog shown below.

(1) Element Information EI_Iﬂ—hJ
=%

..... *y Settings

General

Extended

General Settings
Foints

Linking Codes

Data File Parsing
Elements Symbology

Terrain Model

Ci|C||C||C[€[[€|[c|[¢]| ¢

Adjustment Defaults

These settings are set appropriately for ODOT projects; however there are occasions where you may
wish to change some of the parameters on a per-project basis.

Items that you may occasionally need to edit are documented on the following pages. See the online
help for information not presented here.
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General Settings
A log file of activity can be optionally saved to track changes to the Survey information. In the General
Settings tab, set the Create Log File option to True as shown below.

General Settings -~
True [=]
Lppend Motes to Description  False I:E
Use Annotation Scale True
Use VEA Macros False
“ba Feature Macros
“alidating Rules

The log file is placed in the same folder as the DGN file.
The log file is named with a .log extension using the name of the design file model.

The log file contains the name of the user, the date and time, and a description of the action performed.
An example of the log file contents is shown below:

ethomas Thursday, December 05, 2013 11:14:08 AM New FieldBook Field Book 1

ethomas Thursday, December 05, 2013 11:14:16 AM Load Data
I:\pr\ethomas\OpenRoads\ERI\11311\survey\rawdata\ERI11311-FNL.dc

ethomas Thursday, December 05, 2013 11:16:35 AM Linear Feature PAINTL1_2 Feature Definition: from: PAINTL1 to: EP
ethomas Thursday, December 05, 2013 11:17:19 AM Convert to Point List Chain PAINTL1_2

ethomas Thursday, December 05, 2013 11:17:33 PM Delete Point Feature SV2920

ethomas Thursday, December 05, 2013 11:18:06 PM Move Point Along Linear Feature Field Book Field Book 1 Linear Feature
R_34 Point Feature SV1088

Linking Codes

Linking Codes -~
Link Codes 0 Nene O 1j1 BL* 1 1}9 0C*
Link Code Pasition After Point Feature Definitio

Linear Feature Linking M¢ By Field Code
Linear Feature Linking  Force Point List Features
Feature Exclusicns

Note: As previously stated, the Link Code Position parameter has been changed to After Point Feature
Definition with the October 16, 2015 update to the ODOTcadd Standards. Datasets field collected after
the October 16, 2015 update should be field collected with the mapping code positioned after the
feature code name. When processing older datasets containing the linking code before the feature
name, the survey preferences must be copied into the active file and the value of the Link Code Position
parameter changed to Before Point Feature Definition before processing the data.
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Adjustment Defaults
Various adjustments and blunder detection may be applied to survey raw data. The adjustments and
adjustment settings apply to the entire field book.

Most of these settings are device-dependent. For example, the Add-on for Distance constant value is
dependent on the device used to measure distances.

The Adjustment Defaults defined in the ODOTcadd workspace have not been changed from the Bentley
default values.

Adjustment Defaults -

Adjustment Type Least Square
Combined Scale Factor Optio Do Not Use
Combined Scale Factor Value 1

Dizsplay errors in Message Ce True

Add-on for Distance constant 0.01

Add-on for Distance PPM 5

Add-on for Horizontal angle 10

Add-on for Azimuth 0.1

Add-on for Trig level constant 0.03

Add-on for Trig level PFM 50

Add-on for Differentizl leveling 0.01

Default Distance constant errc 0.02

Default Distance PPM 5

Default Horizontal angle error 15

Default Azimuth error estimate 0.1

Default Trig Level Constant er 0.05

Diefault Differentizl Leveling C 0.01

Distance tolerance 0.03
Angle tolerance 30
Elevation tolerance 0.1
Setup Error 0.005
XYZ Decimal Places 0.001

Use repetition errors PLUS ad False
Compute Coordinate standard True

Balance Angles True
Compute earth curvature and . True
Refraction Constant 0.14
Terrain Model
Terrain Model L
Create Terrain Model False
Name AllReldbooks
Feature Definition X_Triangles
Edge Method Max Triangle Length
Length 100

The initial settings for terrain models are defined in the ODOTcadd workspace as shown above. These
values can be changed before processing survey data or after the fact by editing the terrain model
properties. See Chapter 7 for more information on reviewing and editing terrain models.

Note: The value of the Create Terrain Model parameter was changed from True to False with the
October 16, 2015 update to the ODOTcadd Standards. Terrain models are no longer automatically
created when the survey data is initially processed.
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MicroStation Design File Settings

The design file itself also has several settings used by the OpenRoads Survey software. To access these
settings select Settings > Design File and then click the Civil Formatting item from the list on the left of
the dialog.

Fo !

Design File Settings
Category Export Settings ~
Active Angle
QK
Active Scale Coordinate Settings ~ -
Angle Readout
- forw XY
Civil Formatting Precision 0.1234
Calor . ; .
Element Attributes Ratio Settings (Distance: Offset) L4
Fence
i i ~
Giid Station Settings
lzometric Farmat SE4+ES
Locks Format Delimiter +
Sniaps Precision 0.12
Stream Equation By Index
Views
Working Units Radius Settings v
Profile Settings L4
Focus tem Description
Select categony to view.

These settings are initially defined in the ODOT Seed files and have been configured appropriately for
ODOT projects. However, you may wish to change the following settings on a file-by-file basis.

Coordinate Settings
© The Format can be set to X,Y, or N,E as desired.

© The Precision setting is used to control the display and precision of coordinates within
the various civil and survey dialogs.

Station Settings

Controls the format, delimiter and precision of the station values to be used and displayed in the
various civil dialogs. In addition, there are two options to control how equations are represented
within the station values.

© By Name - This is the standard InRoads presentation (A100+00, B105+00, etc.)

© By Index - This is the standard GEOPAK presentation (100+00 R 1, 105+00 R 2, etc.)
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MicroStation User Preferences

The MicroStation User Preferences includes several options for the civil products. These parameters are
accessed by selecting the View Options — Civil item on the Preferences dialog as shown below. These
options have been configured as necessary in the ODOT workspace. See the Bentley Survey online help
for more information.

Preferences [OD0OTcadd-PowerGEOPAK]

Cateqory Name for preferences | ODOTcadd v2015.10.16
Database
Descartes
Togagle Commands L4
Look and Feel Subsurface Utilities v
Mouse Wheel
Operation Manipulator Settings v
Pasition Mapping
Raster Manager Survey Locator ~ -
Reference : :
Speliing Superelevation Settings A4
Tags . .
Task Navigation Maxirmum Error Ellipse w
Text . .
View Options - Givi Medium Error Ellipse w
View Options Minimum Errar Ellipse L4

Focus ttem Description

Chapter 3 — ODOT CADD Standards for Survey Page 49



October 25, .
2016 GEOPAK Survey with OpenRoads Technology @

Exercise 3 -Linking Codes before the Feature Name

In this exercise we will process an older dataset that contains the linking code before the feature code.
The data for this example is contained in a Trimble JOB file and must first be converted to an ASCII text
file in Comma Separated Valued (CSV) format. The Trimble ASCII File Generator is used for the
conversion.

Before running the ASCII file generator, the following files must be copied from the ODOTcadd
Standards to the appropriate folder. This task has already been completed on the ODOT computers and
is detailed here reference.

Copy the following files from ODOTcadd:

Copy the Geoid files from:
\ODOTcadd\Standards\Trimble\GeoData

To the following location:
C:\Program Files (x86)\Common Files\Trimble\GeoData

Note: The Geiod Files must also reside on the Data Collector when the data is collected
Copy the Style Sheet Files from:
1:\ODOTcadd\Standards\Trimble\ODOT_SS2 Comma delimited with Attributes.xls

1:\ODOTcadd\Standards\Trimble\ODOT_SS3 Comma delimited with Attributes.xls

To the following location:
C:\Trimble Style Sheets\Custom ASCII Files

With these files in place, take the following steps to convert the JOB files to CSV files:

v' From the Windows Start Menu, select All Programs > Trimble Office > ASCII File Generator

&) ASCII File Generator _ »

Source JobxML orJob file: esignSurveyhRawD atahaLL3375ETOPOZ job Browse...

Dutput farmat:

[ Yiew file after generating

ok | Fbes Help |

v' Use the Browse... button to select the Source JobXML or Job File. Select the following file:
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C:\ODOT _Training\OpenRoadsSurvey\ProjectData\ALL\93756\Design\Survey\RawData\

ALL93756TOPO.job

v From the Output format drop down menu, select the ODOT_SS3 Comma delimited with

Attributes option.

v Select the OK button to initiate the process.

v You are prompted to Include attribute names as shown below, Select the Yes option and

choose the OK button.

User input value

Include attribute names

(o |

Cancel

v" Next you are prompted to save the CSV file as shown below. Save the file in the RawData folder
for the project using the same name as the original Job file but with a .csv file extension.

ﬂ' Save As =
Savein: | | | RawData | &5 B
" Name Comments
Quick access Mo iters match your search.
Desktop
= |
Libraries
This PC
Network
< >
File name: |ALL53?EETO PO csv Save |
Saveastype:  |ODOT_SS53 Comma delimited with Attibutes file ~ | Cancel

v Finally, you are notified that the file was successfully created. Select OK to complete the

process.
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Information *

File C\ODOT _Training\OpenRoadsSurvey’\ProjectDatat ALLNS3756\Design’ Survey RawData\ALLI3 756 TOPO.csv
successfully created

v After converting the first Job file to CSV format, do the same for the second Job file contained in
the data for this example. Use the ASCII File Generator to convert the following file:

C:\ODOT _Training\OpenRoadsSurvey\ProjectData\ALL\93756\Design\Survey\RawData\
ALL93756TOPO2.job

v" The CSV file content can be reviewed with an ASCII text editor, or with Microsoft Excel. A
portion of the first file we converted is shown in Excel below:

’E;"a‘ = ] ALL93756TOPO.csv - Microsoft Excel - O x
Home Insert Page Layout Formulas Data Review View Developer ‘Q) -8 X
j & Calibri Ju Al sl = gll@'" s General - ?écund\tloﬂal Formatting = 5*= Insert ~ z - % ﬁ
53 |'$ - % | & Formatas Table ~ = Delete ~ E -
aste B I U~ S A EE EiE|| - - Sort & Find &
- 7 — = =S E== Sll== | %68 5% [ Cell Styles - [ZlFormat = || &2~ Filker = Select -
Clipboard = Font F} Alignment (F] Number T Styles Cells Editing
Al - £ | oHAL ¥
A B C D E F G H I 1 K L M N K
187 2181 450050.7 1585118 822.0212 TBL
188 2182 450038.3 1585110 821.1184 TB1

189 2183 450025.7 1585104 821.451 TB1
150 2184 450021.2 1585095 820.2257 TB1

191 2185 450046.7 1585097 817.5743 BL* WALLMAT?  CONCRETELOCATION HW-AROUND PIPE

192 2186 450047.4 1585097 817.569 WALLA

193 2187 450050.4 1585102 817.5955 WALLA

154 2188 450049.6 1585102 817.6015 CL= WALLA

195 2189 450049.1 1585099 B813.7577 PIO P1 0-36-SPP-55E

196 2190 450050.5 1585102 813.5601 BL* PAD P WHAT?  SPILLWAY MAT?  CONCRETE

197 2191 4500514 1585101 813.5674 PAD

198 2192 450048.6 1585096 813.5765 PAD

159 2193 450047.7 1585097 813.5724 CL* PAD

4 4 v M| ALL93756TOPO <% 0| i :

Ready | 73 [EE S e ===

In the default ODOT configuration, the linking code position is assumed to be after the point name. This
dataset has the linking codes before the feature name. We must change the setting that defines the
linking code position before processing the data. Take the following steps to open the MicroStation file
or the project and modify the default settings:

v' Open MicroStation using the shortcut defined for the training class.

v" From the MicroStation File Open dialog, select the Project ALL-93756

v" Open the following MicroStation design file:

..\Design\Survey\RawData\93756_FB001.dgn
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v" From the Project Explorer dialog, open the Civil Standards tab.

The Libraries > Project Settings item lists the dgn libraries in the ODOT workspace that define
the default project settings for survey.

. ) ) Project Explorer * X

The default Survey Settings are defined in L -
INKS

ODOT_Features_Survey.dgnlib as shown at

right. - hd
Survey b4

These settings can be copied to the active file Civil Model -

and then edited before processing the survey —

data Civil Standards ~

= Civil Standards
- 93756_FBO01 dgn. Design
v’ Right-click on the Survey Settings item and 2w Libraries
. . tl-s Civil Cells

select the Copy option as shown at right. 8 Design Standards
{4 Feature Defintions
o Project Settings
w3 ODOT_DesignProject Settings dgnlib, Design
&8 ODOT_Features_Survey.danlib, Design
Uﬂ_j'/“ Comidor Design Stages
7 Linear Template Design Stages

Bﬂ?)‘ Survey

*y ettinn

- Temsin Filters | Copy .
o Utility Filters

frn ]
Las)

[rrul
=

by
" Properties

V' Paste the settings into the Survey Settings for Project Explorer v X
the active file as shown at right. Links
File
Survey

Civil Model

> (C(|C|[¢||¢

Civil Standards

=@ Civil Standards
-8 93756_FBOD1.dgn, Design

- Cvil Cells
G- Design Standards
-l Feature Definitions
=Ml Project Settings
E & Comdor Design Stages

«." Linear Template Design Stages

""@'}" F—

@ Temai New

-l Uity Paste [
By Libraries

G- Civil Cells
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v After copying the settings, the name of the settings can be changed by right-clicking on the
Settings item and choosing the Rename option. This is optional, but is recommended to
eliminate any possible confusion of which settings are in use. The name of the settings should
be changed to include the project’s PID number.

Example: 93756_Settings.
v Right-click on the new copy of the settings and pick the Properties option to edit the settings.

v'Change the Link Code Position parameter to Before Point Feature Definition as shown below.
Close the Element Information dialog after making the change.

Element Informaticn * I X

=%

Lo 93756 _Settings

>

General

Description Application Data
Extended

b
General Settings w
Points v
Linking Codes -~
Link Codes 0 Nene D 1}1 BL* 1 19 0C* 3 1j10 El
Link Code Position Before Point Feature Definition |«
Linear Feature Linking Method By Field Code I/\\s

Linear Feature Linking Force Point List Features
Feature Exclusions

Now that the settings have been changed to specify the correct Link Code Position, we are ready to
process the survey data.

v' Create a new Field Book. You are prompted to choose the survey settings as shown below.
Choose the 93756_Settings option and then pick the Accept button.

! Selecting Settings - a ot
]
Accept
Selecting Jéings to use
|93756_Settings v

After the Accept button is selected, the Select File dialog is opened as shown below.
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v Select the file type that you wish to import in the lower right corner of the dialog. For this
example, choose the ODOT OH83/2011-NF Pt, N, E, Z, Code (*.csv, *.txt) filter. All of the csv or
txt files contained in the current folder are displayed.

B Select file b4
T « Design » Survey » RawData v Search RawData o

Organize « Mew folder =~ ™ @

~ . -
# Quick access Name Title Comrments

§34] ALLO37S6TOPO. csv

I Deskto =
P iﬂ ALL93T36TOPO2. cav

%# Dropbox

@ OneDrive

a Eric Thomas

= This PC

LU >
File name: | ALL93756TOPO.csv v| QDOT OHa3/2011-NF Pt,M.EZ1 ~

v" Import the following file by selecting the file from the list and choosing the Open button.

..\Design\Survey\RawData\ALL93756TOPO.csv
v" Import the second data file using the same Field Book.

The data is mapped to the file as shown on the following page. Notice that a terrain model is not
automatically generated for the data.
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v Set the design file Drawing Scale to your preferred value to review the data.
This dataset has a few errors that we will fix in a later chapter before creating the terrain model.

v After looking over the data, select File > Save Settings and then File > Save.
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4 Working with 3D Files

3D files are normally used for processing Survey data with OpenRoads; however many users have never
worked in 3D before. This intent of this chapter is to cover some introductory basics of working with 3D
files and not to provide a comprehensive guide. Further information can be found in the MicroStation
online help documentation. Additionally, ODOT employees have access to the Bentley Learn server and
can sign up for online MicroStation 3D training. See your CADD Manager for more information about
Bentley Learn.

The Design Cube

3D DGN files consist of a design cube in which you work. The design Y

cube represents a 3D DGN file's total volume, in which points are v X
defined with x-, y-, and z-values, or coordinates. Points can be 0,0

placed anywhere within the design cube, and are not restricted to a
single plane as is the case when you work in a 2D DGN file.

Design cube coordinates are expressed in the form (x,y,z). The
global origin in the 3D seed files provided with MicroStation is
located at the exact center of the design cube and assigned the
coordinates (0,0,0). Any point above the global origin has a positive
z-value and any point below it has a negative z-value.

The 2D design plane (top} and 2D design cube (bottom)

The view volume (sometimes called the display volume) is the volume of the design cube that is
displayed in a 3D view. In most cases, only a part of the design cube is displayed in a view.

“A” denotes the window area (hatched).
“D” denotes the Display Depth, bounded by the front “F” and back “B” clipping planes.
The large cube shows the design cube, part of which is displayed in each view.

Any elements or parts of elements, not contained in the view volume are not displayed in the view.

Unless a clip volume has been applied to a view, the view volume is bounded by the window area, and
its display depth.
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Active Depth

The Active Depth in a view defines the position of a plane, parallel to the screen, on which data points
are placed.

=
AL

F The active depth is denoted by “AZ.”
“x,” “y,” denote the View axes.

“u_n
z

x,” “y,” and
“F” and “B” denote the front and back clipping planes, respectively.

~L

You set the active depth graphically with the Set Active Depth view control.

ur Viewl - Top, Design

B-d- A RRBEYLO WBIC|H w@_ e
p—

1. Select the Set Active Depth view control.
2. Select the view in which you want to set the active depth.
3. Enter a data point at the desired location.

You can also set the active depth for a specific view window using a key-in command.
1. Keyin ACTIVE ZDEPTH ABSOLUTE <depth>.
or Key in AZ= <depth>.

2. Select the view(s).

You can also query a view window for the current active depth value with the Show Active Depth
command.

u Viewl - Top, Design
B-@~|ARRNHYOVWRE| S -*@Yafsl,cn

Show Active Depth |

1. Select the Show Active Depth view control.
2. Select the view. The view's active depth setting is shown in the status bar.
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Viewing a 3D Model

A 3D view can display part of the design cube from any point, looking in any direction.

© Asin 2D, elements to the left, right, above, or below, can be excluded from a view by zooming in
or windowing so that the elements are outside the view's area.

© 3D views also have depth. You can exclude the display of elements located in front of, or behind,
a required object by changing the view's display depth, or by applying a clip volume. See the
MicroStation online help for information on changing the display depth or applying a clip
volume.

Note: In the ODOT seed files for OpenRoads, the view attribute for the Clip Volume has been turned off
for all views.

Display Styles
The Display Styles dialog is used to select from a list of predefined render overrides that can be assigned
to a view.

In the view control bar, select the Choose View Display Style icon. A list of available styles is presented
as well as the option to Open Display Style Dialog.

u View 1, Design
~AQRQRNEYM WEG HTAE
Filled Hidden Line 3
Hidden Line
lustration
Monochrome
Smooth
Thematic
Transparent
Wireframe

Open Display Style Dialog DSJ

B~ &

62 =0 fe jon M= jed R | CE
- - - - - -

E «“HOHHH28 S

14=]

By default, the display style is set to Wireframe when using the ODOT seed files.

Select the Open Display Style Dialog option to access the Display Styles dialog shown on the following
page.
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=R )

ﬁ Display Styles

0 B 2l X

T " " Render Mode
Sl Display: [Shaded -]
il Back _ )
pl Display Geometry Maps || Display Shadows
Display Pattem Maps [ Ignore Lighting
Transparency Threshold 30 -
Cut
Filled Hidden Line Ovemides
Filled Hidden Line:Modeling Element: [— ']

Filed Hidden Line:Realistic

[ [ No Material ~
Filled Hidden Line:Sky Sphere

4 v
ard = Background : Colar - [EL]

Hidden Line [] Thematic Display: Height bl |
Hidden Line:Modeling [ Invisible to Camera
Hidden Line:Realistic
Hidden Line:Sky Sphere Edge Settings
llustration Visible Edges: [———— ~]
llustration:| Lighti

ustration-ignare Lgnting [] Hidden Edges: -

Mustration:Modeling
llustration: Shadows
llustration: Sky Sphere .

[] Treat Open Blements as Edges

Options
Monochrome Usable for Views [] Usable for Clip Volumes
Monochrome: Modeling [ Hidden

Monochrome: Shadows
Manochrome:Sky Sphere
Quitside

Smooth
Smooth:Modeling

Crmmmtb A

©

“ 909000090222 220090%909

To@e

The predefined list of display styles can be selected and edited using this dialog. When a style is selected
the preview pane, located at the bottom right of the dialog, shows an example of how the display will
appear using the selected style. In the example above, the lllustration style is selected.

HboH S

See the MicroStation online help for more information about editing and defining display seyles.
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Rotating Views in 3D

The Rotate View control is used in 3D files to rotate a view to a custom orientation or one of the
standard views (Top, Front, Right, etc.) as shown below.

m View1l - Top, Design
B~ A QRHEGO VEEHvr2EE
) Rotate View

=

*J\'j Rotate View = £
Top View

Front Wiew Method: [Dynamic -]
Right View A
lsometric View P Q

Bottom View
Back View Preserve World Up
Left View

Right-lsometric View

(L= == L I = =L o R (oS R |

=31 Open as ToolBox

When rotating views in 3D, an important point to consider is the axis about which you want the view to
rotate. By default, the pivot point is the center of the view, at the active depth. If the active depth is far
behind the elements in the view, then you can quickly rotate the geometry out of sight. You can,
however, move the pivot point to another location prior to rotating the view as follows:

1. Select the Rotate View view control.
2. Set Method to Dynamic. A plus sign (+) appears at the center of the view.
3. Click on the plus sign at the center of the view.
4. Enter a data point to reposition the pivot point.
Clip Volumes

Clip Volumes can be used to limit the display of the survey data to a specific portion of the model
without being hindered by elements outside the area of interest. When a clip volume is applied to a
view, only elements located within the clip volume are displayed, or can be snapped to, in that view.
Each view may have a different clip volume displayed.

Once a clip volume has been defined, operations such as view rotation, fence processing, and rendering
honor the clip volumes. Elements that are not displayed within the defined volume are ignored.

The Clip Volume tools can be accessed from the View window as shown on the following page.
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EB-@x- ARQINBH VL N v

Apply or Modify Clip Volume
Show or Hide Active Clip Volume
Clear Active Clip Volume

=|DpenasTooIon [
lg

G e
I [P =

See the Bentley Online Help for complete documentation of these commands. An example using the
Apply Clip Volume by Two Points command is documented below.

In the example below, the Apply or Modify Clip Volume command has been selected. The Clip By 2
Points command is used to define a rectangular region in the top view to be used to define the clip
volume.

W Viewl - Top, Design

B-@#-AQRQRETO WEBE| N7 %6

|1 I

{4 Define Clip Volume By 2 Points = 2

@’{ﬁ‘m&l r"...-
r @o & |

st Display Clip Element I
Drawing Seed: [Detail_3d_English_C -] >

X d <

Mame | Description | =1 | ==

W

L
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Once the rectangular region has been defined, the display of the graphics is clipped as shown below.

_fﬁ ﬁﬁf’iﬁf‘gﬂ _mg_'
A i Sy i
_. ‘Q A. :w ‘ ‘%

1-...

If desired, the clipped area can be rotated and rendered as shown below.

The display of the rectangle representing the clipping limits can be toggled on or off using the Show or
Hide Active Clip Volume command.

The Clear Active Clip Volume command is used to remove the clipping mask from the selected view.

Clipping elements can be manipulated/modified with the standard MicroStation tools.
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Drawing in 3D with Civil AccuDraw

Placing elements in a 2D model is like manual drafting — all elements appear on the same plane, the
sheet of paper.

In 3D, you place elements in space — horizontally (for example, a floor), vertically (for example, a wall),
or at any other angle or direction (for example, a sloping roof).

By default, data points in a 3D model are placed at the view's Active Depth. Where you snap a tentative
point or place a data point in a blank part of a view, it will be located at the active depth. You can,
however, snap a tentative point to an existing element at any depth in a view. When you accept such
tentative points, the data point is placed at the level of the snap point.

Civil AccuDraw and its drawing plane let you place elements away from the active depth. Often this
improves productivity, since you need not constantly change the active depth.

Select Tools > Civil AccuDraw > Activate Toolbar from the MicroStation pull-down menu to open the
Civil AccuDraw dialog shown below. The first icon is used to turn Civil AccuDraw on or off.

Civil AccuDraw @

|Tcgg|r: Civil i\ccuDrawl

Civil AccuDraw performs many of the same functions as MicroStation AccuDraw but has greatly
expanded capabilities for the civil designer.

Note: Simultaneous use of Civil AccuDraw and MicroStation AccuDraw will cause errors. Close
MicroStation AccuDraw when using Civil AccuDraw.

This guide will cover only a few of functions available when using Civil AccuDraw. For more information,
see the GEOPAK online help by selecting Applications > GEOPAK > Road > Help. From the Civil Help
dialog, select Civil Tools > Civil AccuDraw.

The coordinates of the current cursor position are displayed by default in a floating dialog as shown
below. You can switch between the floating or fixed dialogs using the up and down arrow keys. The
contents of the dialog will depend upon the current ordinate system selected.

The Tab key is used to move through the key-in

: fields in the dialog.

GEy

—y ==

7407 Values entered in the floating dialog are locked
when the Enter key is pushed.

To unlock a value, tab to the field and push the End
key.
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Shortcuts: Civil Accudraw Settings
Civil AccuDraw shortcuts and settings are accessed by selecting and holding down the left mouse button
on the second icon as shown below.

ol Ao : S & These shortcuts are described in the online
-;:’Dem:f\' ©om@ - Lf ar’( 1 help by selecting Tasks > Civil Tools >
e Y 1 Civil AccuDraw Settings OpenRoads HEIp.
LT 2 Keyn Dialog
S 3 SetOrigin

4 Show Shortcuts

&0

Lock Index

e

Rotate Compass to Morth

|~

Rotate Compass to View

le=

Rotate Compass to Side

I

Rotate Compass to Front

=

Rotate Compass to Base

Q@ Rotate Guick

W Rotate Compass to Element
E Rotate View to Compass

R Go To Tool Settings Dialog
T Switch Dialog Mode

¥ Civil AccuDraw Help

I ESCHYIQe © He)+

Open as ToolBox

A single-click on the second icon will open the Civil AccuDraw Settings dialog shown below.

Nk - e These settings are described in the online help by
Operation | Display | Coordinates | Favortes | selecting Tasks > Civil Tools > OpenRoads Help.
[ Auto Load
Floating Origin
Context Sensitivity
Smart Key-ins

Preserve Method Locks
[E] Sticky Z Lock
Mlways Show Compass

[ Show Accudraw Dialog
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Civil AccuDraw Compass
When the Always Show Compass setting is toggled on, a compass is displayed at AccuDraw’s origin
point when Civil AccuDraw is active.

The compass is always circular and is marked by a number of tics. The default
is 4 compass points which can be changed in the settings.

The north arrow on the compass will always point to north as defined in
— Settings > Design File > Angle Readout.

If the Civil AccuDraw settings have Context Sensitive turned on (default), then the compass auto-rotates
in a similar fashion to MicroStation AccuDraw:

Note that rather than direction being shown, the label and value are now an Angle. This is because the
context is based on the direction of the preceding line segment rather than an absolute direction.

The compass can be rotated with the V, B, T, RQ, RE shortcuts.

V rotates the drawing plane to align with the view axes.

T rotates the drawing plane to align with the axes in a standard Top view.
RQ is used to quickly and temporarily rotate the drawing plane.

RE rotates the drawing plane to match the orientation of a selected element.

Use the T (Top) shortcut or the corresponding drop-down to return to a pure direction.

\ |Distance
. |Direction| N75°22'31"E

Sz 3796139
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Distance-Direction
The Distance-Direction ordinate is used to enter points in polar coordinates as shown below.

Civil AccuDraw @

B o [al)~ [Bo~ @ 4 & & W

Distarice,|

Direction| 56
3

Angle Syntax
The input for angle and direction fields follows the MicroStation Settings > Angle Readout settings.

Valid forms for the various settings are as follows:
DD.DDDD, Radians or Grads - Use the customary decimal input.

DD MM SS or DD MM - The following delimiters are supported between degrees, minutes and
seconds:

Colon - For example DD:MM:SS
A (caret) to designate degrees, minute (') and second (") - For example DDA"MM’SS”
The following are not supported in the current version:

A space between degrees, minutes and seconds because space launches the Civil AccuDraw
popup menu

Use of d, m and s to designate degrees, minutes and seconds.
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Xy
Rectangular coordinates can be entered by use of the XY ordinate as shown below.

Civil AccuDraw @

Station-Offset

The Station-Offset ordinate is used with a reference element to enter information as a station and
offset relative to a selected element.

Civil AccuDraw @

The reference element can be a MicroStation element or a Civil Geometry element. If a MicroStation
element is selected, the beginning of the element is assumed to be station 0+00. If a civil element is
selected with stationing defined, the station value of the selected element is used.

To select the reference element, with the Station-Offset ordinate active use the O shortcut to select the
reference element. Once selected, data can be entered using station and offset values relative to the
reference element as shown in the example above.
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5 Geographic Coordinate Systems

MicroStation V8i contains Geo-Coordination features which allow users to specify the position of your
design contents on the earth’s surface. Once that position is established, the design can be easily
coordinated with other data for which the geographic location is known. A library of predefined
Geographic Coordinate Systems, or GCS for short, is available in MicroStation.

NOTE: The intent of the GCS is to define the location of the data for easy integration with other
georeferenced data. It is not intended to be used to translate the data from grid to ground, or vice
versa, on the fly. Once defined, the survey data should be left in the defined coordinate system.

Selecting a GCS

The GCS can be selected by choosing Tools > Geographic > Select Geographic Coordinate System from
the MicroStation pull-down menu. The Geographic Coordinate System dialog shown below is opened.

= )

m Geographic Coordinate System

= -

i 2 § S D e ¢
S &P o
Current Geographic Coordinate System

<Mone>

Mame:
Description:
Source:

To choose a GCS from the library, select the second icon, From Library. The Select Geographic
Coordinate System dialog shown below is opened.

Morth Zone

OH83-N - NAD83 Ohio State Planes, North Zone, Meter

OH23/2011-NF - NAD83/2011 Ohio State Planes, North Zone, US Foot

OH83/2011-N - NAD23/2011 Ohio State Planes, North Zone, Meter
South Zone

: OH23-5F - NADE3 Ohio State Planes, South Zone, US Foot

(OH83-5 - NADE3 Chio State Planes, South Zone, Meter

0H83/2011-5F - NAD83/2011 Ohio State Planes, South Zone, US Foot

0H83/2011-5 - NADE3/2011 Chio State Planes, South Zone, Meter

False Easting
False Marthing

Select Geographic Coordinate System = | B ||
Librany |Search|
-0 0DboT Coordinate System ~

OH83-NF

NADS3 Ohio State Planes. North
Lambert Conformal Conic
Calculated from OH83-N by Ment| —
U5 Survey Foot

41°42'00.0000"N

40°26'00.0000"N

§2°30'00.0000"W

39°40°00.0000"N

1968500

0 -

m

The ODOT workspace defines the State Plane coordinate systems typically used on ODOT projects in the
ODOT folder as shown above. Choose the appropriate GCS from the list. A different GCS can be selected
by browsing the Library folder. The available GCS definitions in the delivered library for Ohio are shown

on the following page.
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-

m Select Geographic Coordinate System =RAC X
Library |Search|
Bl Ohio & Coordinate System ~
# OH-M - NAD27 Ohio State Planes, Morth Zone(3401), US Foot
3 OH-S - NAD27 Ohio State Planes, South Zone(3402), US Foot Name OHB3-NF
3 OHB3-NF - NADE3 Ohio State Planes, North Zone, US Foot Scription NADS3 Ohio State Planes. |
3 DH83-5F - NADE3 Ohio State Planss, South Zome, US Foot E[C' eetien Lambert Conformal Conic
3 OHB3-N - NADE3 Ohio State Planes, North Zone, Meter souree Calculated from OH83-N by
423 OHE3S - NADE3 Ohio State Planes. South Zane, Meter Jnits US Survey Foot
} OHE3/2011-NF - NAD23/2011 Ohio State Planes, North Zone, LIS Foot First Sondard Parclid__| 4174700 0007M
3 OHB3/2011-5F - NADB3/2011 Ohio State Planes. Sotth Zone, US Foot Second Standard Parallel | 40F26N10 OKFN
3 OH83/2011-N - NADB3/2011 Ohio State Planes, Narth Zone, Meter Origin Longitude 82°3000.0000"W
} OHB3/2011-5 - NADE3/2011 Ohio State Planes, South Zone, Meter Origin Latitude 33°40°00.0000"N
3 OHHP-NF - HARN (HPGN) Ohio State Planes, Northem Zone, US Foot False Easting 1368500
3 OHHP-SF - HARN {HPGN) Ohio Stets Planes, Southem Zone, LIS Foot False Northing 0
3 OHHP-N - HARN (HPGN) Ohio State Planes, Notthem Zone, Meter [ | | 2usdrant Positive X and ¥
} OHHP-S - HARN (HPGN) Ohio State Planes, Southem Zone, Meter Minimum Longitude 85°30°00.0000"W L
} EPSG:2824 - NADE3{HARN) / Ohio North Maximum Longitude 80°00"00.0000"W I
} EPSG:2835 - NADE3{HARN) / Ohio South = Minimum Latitude 33°30°00.0000"N
3 EPSG:102322 - NAD 1983 HARN StatePlane Chio North FIPS 3401 Maximum Latitude 42°30°00.0000"N
3 EPSG:102323 - NAD 1983 HARN StatePlans Chio South FIPS 3402 B
3 EPSG:102722 - NAD 1983 StatePlane Ohio North FIPS 3401 Fest
3 EPSG:102723 - NAD 1983 StatePlane Ohio South FIPS 3402 Fest NADS3
§ EPSG:32022 - NAD27 / Ohio Notth MNorth American Datum of 18
3 EPSG:32023 - NAD27 / Ohio South US Defense Mapping Agenc
Conversion Method MNADS3 - no shift required
EPSG:3734 - NADS3 / Ohio North ftUS) Ellipsoid L
3 EPSG:3735 - NADB3 / Ohio South fUS) GRS1930
42} EPSG:3752 - NADBI(HARN) / Ohio North ftLIS) o Geodetic Reference System
423 EPSG:3754 - NADBI(HARN) / Ohio South fUS) Radive 6378137 L
- | Oklshoma = Polar Radius 6356752.3141403478
| il ' coentricity 0.081819191042830641 -
Cancel

The GCS definitions for Ohio shown above are available by selecting Library > Projected (northing,
easting) > North America > United States of America > Ohio.

When a GCS is initially selected, you are simply telling MicroStation where the data resides. It is
important to note that choosing a GCS when one has not been previously defined does not re-project
existing data in the design file to the selected GCS. The data is only re-projected when changing from
one GCS to another.

Once a GCS is defined, MicroStation understands the geographic location of your design and provides
additional capabilities such as:

Referencing other geo-located designs and raster data.

Displaying geographic latitude and longitude.

Entering latitude and longitude data.

Interfacing with a Global Positioning System device to correlate your physical position with the
design on a mobile computer.

G 6 060
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ODOT Seed Files

When a new project is created using the ODOTcadd_CreateNewProject.exe program, the Geographic
Coordinate System for the project can be selected. The program then copies the ODOT seed file for the
selected coordinate system to the \Design\Standards\seed folder for the project. Coordinate with the
person who initially creates the project to ensure that the correct GCS is selected for the project.

The following seed files are available in the ODOTcadd Standards:

North Zone
Seed Files
€ :\ODOTcadd\Standards\Seed\ODOTSeed2d_OHS83-NF.dgn
€ :\ODOTcadd\Standards\Seed\ODOTSeed3d_OHS83-NF.dgn
GCS used:
© (OHS83-NF — NADS83 Ohio State Planes, North Zone, US Foot

Seed Files
€ i:\ODOTcadd\Standards\Seed\ODOTSeed2d_OH83-2011-NF.dgn
€ i:\ODOTcadd\Standards\Seed\ODOTSeed3d_OH83-2011-NF.dgn
GCS used:
© (OHS83/2011-NF — NAD83 Ohio State Planes, North Zone, US Foot

South Zone
Seed Files
© :\ODOTcadd\Standards\Seed\ODOTSeed2d_OH83-SF.dgn
© i:\ODOTcadd\Standards\Seed\ODOTSeed3d_OH83-SF.dgn
GCS used:
© (OHS83-SF — NADS83 Ohio State Planes, South Zone, US Foot

Seed Files
© i:\ODOTcadd\Standards\Seed\ODOTSeed2d_OH83-2011-SF.dgn
© i:\ODOTcadd\Standards\Seed\ODOTSeed3d_OH83-2011-SF.dgn
GCS used:
© (OHS83/2011-SF — NADS83 Ohio State Planes, South Zone, US Foot

No GCS Defined
Seed Files:
© i:\ODOTcadd\Standards\Seed\ODOTSeed2d.dgn
© :\ODOTcadd\Standards\Seed\ODOTSeed3d.dgn
GCS Used:
© None

The 3D Seed files should always be used for OpenRoads Survey projects.
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Custom Geographic Coordinate Systems for Grid to Ground Conversions
Depending on the project, it may be necessary to convert the data from a State Plane coordinate system
to ground coordinates for use by the designer, or use with other information that has already been
converted to ground coordinates. This can be facilitated by using Bentley Map software by creating a
custom MicroStation GCS. Once defined, the custom GCS can be shared with all users working on the
project.

The steps to create a custom GCS are summarized below:
1. Compute the combined scale factor for the project.

2. Copy the MicroStation seed.dty file to the \Design\Survey\GCS folder for your project. This file
will be used to define the custom GCS.

3. Define the MicroStation configuration variable MS_GEOCOORDINATE_USERLIBRARIES to specify
the custom .dty file that contains the custom GCS definition. Note: This is done for you if the
project was created using the ODOTcadd_CreateNewProject.exe tool.

4. Enable Bentley Map to edit the custom GCS definition to enter the combined scale factor.
5. Make the GCS available to other users of the project data by creating seed files for the project.

Note: If the project folder structure and PCF file were created using the
ODOTcadd_CreateNewProject.exe tool, steps 2 and 3 are completed for you.

Defining the GCS when using 0ODOTcadd_CreateNewProjects

If you used the ODOTcadd_CreateNewProjects.exe application to create the project, the steps to define
the GCS have been simplified as much as possible. Take the following steps to define the GCS for the
project. Note that this process should be done before the designers start work on the project.

1. Establish the Combined Scale Factor for the project
To convert from grid coordinates to ground coordinates for a limited areal extent, a mean
elevation factor and a mean scale factor for a region are multiplied to create a combined scale
factor that is used for the custom GCS definition. The combined scale factor must be known
before proceeding.

The process to establish the combined scale factor for the project is outside the scope of this
document. If the combined scale factor is unknown, contact the District Survey Operations
manager.

2. Copy the Seed Files to the project folders. This task is completed for you when the project is
created using the ODOTcadd_CreateNewProjects.exe application.

3. Define the MS_GEOCOORDINATE_USERLIBRARIES variable. This step is completed for you
when a MicroStation PCF file is created using the ODOTcadd_CreateNewProjects.exe
application.
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4. Edit the custom GCS to include the combined Scale Factor.

Open the survey Field Book design file for the project. Bentley Map is used to define the custom
GCS and must be activated in order to edit the custom GCS definition.

October 25,
2016

v Activate Bentley Map by selecting GEOPAK > Map > Activate Map from the MicroStation

pull-down menu.

Take the following steps to define the parameters for the custom GCS definition:

v Select Tools > Geographic > Select Geographic Coordinate Systems to open the Geographic
Coordinate Systems dialog.

H Geographic Coordinate System

[E=REE )

P P O E s
[From Libren braphic Coordinate System

Name: OHB3/2011-5F
Description:

Source: Derived from OHB3-5

NADZ3/2011 Ohio State Planes, South Zor

v" Select the From Library icon to access the Select Geographic Coordinate System dialog.
Right-click on the custom GCS name and choose Edit Coordinate System Parameters as

shown below.

- North Zone
E South Zone
# OHB3-5F - NADE2 Ohio State Planes, South Zo
# OHB3-5 - NAD83 Ohio State Planes, South Zon|
3 OHB3/2011-5 - NADB3/2011 Ohio State Planes
3 OHB3/2011-5F - NADB3/2011 Ohio State Plane
888888_Custom

] CUSTOM-Ground - NADE3/2011 Ohia State

h Select Geographic Coordinate System o
Library | Search
=] QDoT Coordinate System B!

CUSTOM-Ground

NADS83/2011 Ohio State Planes. South Zone. US Foo
Lambert Conformal Conic with Affine Processor
Derived from OH83-5

US Survey Foot

40702°00.0000"N

38°44'00.0000"N

mn

H p 82°30°00_0000™W
Libra G
Y ory 38°00°00.0000"N =
Delete from Library 1968500
Add To Favorites 0
= Positive Xand Y
Edit Cnnrdmahte Systemn Properties 85°30°00.0000"W
by 80°00°00.0000"W
38°00°00_0000"N
40°40°00.0000"N
1]
]
< | 1 + 0 o
ok | [ cancel

The Edit Geographic Coordinate System dialog shown on the following page is opened.
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B Edit Geographic Coordinate System

Coordinate System

Description
Projection

Source

Units

First Standard Parallel
Second Standard Parallel
Crigin Longitude
Crigin Latitude
False Easting

False Northing
Huadrant

Minimum Longitude
Maximum Longitude
Minimum Latitude
Maximum Latitude
Affine AQ Parameter
Affine BO Parameter
Affine A1 Parameter
Affine AZ Parameter
Affine B1 Parameter
Affine B2 Parameter

[EE e cusTOM-Ground

Ok | | cancel

NADS3/2011 Ohio State Planes. South Zone, U
Lambert Conformal Conic with Affine Processor
Derived from OH&3-5

U5 Survey Foot

40°02"00.0000"N

38°44'00.0000"N

82°30'00.0000"W

38°00"00.0000"N

1968500

0

Positive X and Y

85°30"00.0000"W

80°00"00.0000™W

38°00'00.0000"N

40°40'00.0000"N

0

m

- 00 -0

Take the following steps in order to define the custom GCS for the project:

v' Change the Name using the three-character County abbreviation and PID number for the
project. Note that the name must start with alphabetic characters.

Example: JAC-98167

v Edit the Description field to prepend it with the words “Ground Coordinates”.

v" The Projection parameter should already be set to Lambert Conformal Conic with Affine

Processor.

Map transformations will now initiate two processes: the map projection transformation
followed by an affine transformation. Six additional parameters for an affine transformation
are added to the Edit Geographic Coordinate System dialog as shown below.
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B Edit Geographic Coordinate System =RRC X
Coordinate System L.
MName JAC-98167

Ground Coordinates NAD83/2011 Ohio State Pl
Projection Lambert Conformal Conic with Affine Processor
Source Derived from OH83-5
Units U5 Survey Foot

40°02'00.0000"N
38°44'00.0000"N
§2°30°00.0000"W
38°00'00.0000"N

First Standard Parallel
Second Standard Parallel
Crigin Longitude

Crigin Latitude

m

False Easting 1963500
False Northing 0
Huadrant Positive X and Y

Minimum Longitude 85°30°00.0000"W

Maximum Longitude
Minimum Latitude
Maximum Latitude

80°00°00.0000"W
38°00°00.0000"N
A0°40'00.0000"N

Affine Al Parameter 0
Affine BO Parameter
Affine A1 Parameter
Affine AZ Parameter
Affine B1 Parameter
Affine B2 Parameter

- 00 -0

Ok | | cancel

Insert the combined scale factor value for the affine parameters A1 and B2 which are set to
a value of 1 as shown above.

Note: Compute the inverse if you are given the combined ground to grid factor

To help distinguish ground coordinates from grid coordinates, large values can be inserted
into AO for X and BO for Y. This step is not normally done for ODOT projects.

The A2 and B1 parameters should be 0.
Select OK on the Edit Geographic Coordinates dialog to accept the changes.

Select OK on the Select Geographic Coordinate System dialog to change to the ground
coordinate system that you have just defined.

Note that this only defines the coordinate system for the active model in the active design
file. The coordinate system must also be defined in any other models contained in the active

file as well as the seed files for the project.

If you are changing the GCS definition to a new coordinate system, you ae prompted as

shown on the following page.
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Fo )

Geographic Coordinate System Changed

. You have selected a different Geographic Coordinate System, JAC-58176, for
1 58167_FB001.dgn,Design. Are you comecting the Geographic Coordinate
System, or reprojecting the data to a new Geographic Coondinate System?

@ Comecting the Geographic Coordinate System - do not reproject the data;

(7) Reproject the data to the new Geographic Coordinate System

X

If the survey data is mapped using ground coordinates, and you are assigning a ground
coordinate system, choose the Correct the Geographic Coordinate System — do not reprojec t
the data option.

If the data was mapped in grid coordinates, and you wish to transform the data, choose the
Reproject the data to the new Geographic Coordinate System option.

If the data was mapped on a grid coordinate system, and you wish to leave it on the grid, then
do not choose the new ground coordinate system in the Select Geographic Coordinate System
dialog. The designers can still use the new GCS definition to create design files in ground
coordinates while referencing a survey basemap that is defined in grid coordinate values. The
assigned GCS in the designer’s file will align the two different coordinate systems as necessary.

5. Assign the custom GCS to the seed files for the project.
After the parameters for the custom GCS have been defined in the active Model in the Field
Book survey design file, the GCS must also be assigned to the sheet model in the field book file
as well as all models of the project specific seed files. An ODOT MicroStation Visual Basic
application is provided for this task.

From the MicroStation pull-down menu, select ODOT > Survey > AssignGCS to Seed Files. The
dialog shown below is opened.

ODOTcadd_AssignGCS v15.10.16 s
Project Folder: | CAODOT_Training\0OpenRoadsSurvey|ProjectData’ JAC\98167 a,
GCS Name: | JAC-98176

Assign GCS to Seed Files
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The Project Folder value defaults to the current project folder as defined by the variable
_USTN_PROJECTDATA which is defined in the PCF file for the project.

The GCS Name defaults to the currently assigned GCS in the active model. If no GCS is assigned,
the application terminates.

Select Assign GCS to Seed Files to initiate the process. The program will search for dgn files in
the following location, starting from the directory specified by the Project Folder definition:

\Design\Standards\Seed

In addition to processing the seed files, the program will process all of the models in the active
design file.

When complete, the program will issue a message detaining the seed files that were processed.

Power GEOPAK -]

Files Processed:

CAODOT _Training\OpenRoadsSurvey' ProjectData' JAC\S8167 Design’\Standards',
Seed\98167_Seed2d.dgn

CAODOT _Training\OpenRoadsSurvey' ProjectData' JAC\S8167 Design’\Standards',
Seed\98167_Seed3d.dgn
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Data Processing Scenarios

For ODOT projects processed using OpenRoads Survey the recommended procedure is to provide the
surveyed information using State Plane coordinates with a custom GCS defined that can be used to
reposition the data in ground coordinates if necessary. This provides a consistent product for ODOT'’s
design staff, is consistent with the way Aerial mapping is delivered, and will reduce confusion over
exactly what is being provided.

There are several processing scenarios to consider in order to provide the surveyed information in State
Plane coordinates. Some common scenarios are presented below.

Raw observation data:
© Scenario 1: Control points on the State Plane, observations measured on the ground

When processing raw data and the control points are in State Plane, set the GCS to the
appropriate State Plane Zone before processing.

e |f you would like to have the software compute the combined scale factor, set the Civil
Standards > Survey Settings Combination Scale Factor Option value to Compute From
Control Points when processing raw data. The combined scale factor is reported in the
Adjustment report (right-click on the Adjustment option in the Project Explorer dialog’s
Survey tree to show reports)

e If the scale factor is known, select the Use Manual Combined Factor option to enter the
value in the Combined Scale Factor Value field.

- -
(i) Element Information El_léj
5%
L Settings
o~
Data File Parsing -
Least Squares Defaults ~

Compute From Control Points [
Combined Scale Factor Value Do Nat Use

Display errors in Message Center (06710 ENE 0Ty BETES
Add-on for Distance constant Compute For Each Observation k

Add-on for Distance PPM Use Manual Combined Factor

Add-on for Horizantal angle 1]

Add-on for Azimuth 0.1 E
Add cn for Trio layel ~onstant nn:

Entering the scale factor, or having the software compute the scale factor, will ensure that the
ground distances are scaled to the state plane grid, thus resulting in all your computed survey

points being in state plane grid too. After that you can translate the data to ground by selecting
a custom GCS for the project.
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© Scenario 2: Control points on the ground, observations measured on the ground

If your control points are ground coordinates, then set your survey settings Combined Scale
Factor Option value to Do Not Use to process the raw data. The data will remain in ground
coordinates.

To translate the ground coordinates to the grid, it will be necessary to make a custom GCS for
the ground coordinates using a combined scale factor. The custom GCS can be defined before or
after processing as long as you have not previously selected a GCS. Once a custom GCS has been
assigned, you can then choose the appropriate State Plane Zone to translate the data to the
grid, if desired.

Reduced Coordinates ASCII files:
© Scenario 3: Coordinates from RTK in State Plane

When importing ASCIl coordinates using an OpenRoads Survey TIW (Text Import Wizard), the
coordinate system of the ASCII file can be defined as part of the wizard.

e If the ASCIl coordinates are in a State Plan Zone, the coordinate zone for the ASCII file
has been defined in the TIW, and the MicroStation file is set to ground coordinates using
a custom GCS, the survey software knows to do a transformation on the fly when
bringing in the coordinates.

e If the ASCII file is in State Plane coordinates, set the GCS to the appropriate State Plane
zone and bring in the coordinates. The data can then be converted to ground using a
custom GCS.
© Scenario 4: Ground coordinates
The custom GCS can be defined in the Survey TIW (Text Import Wizard). If a State Plane GCS has

been defined in the active file, the survey software will do the translation on the fly when
bringing in the coordinates.
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CGS Frequently Asked Questions:

€ Do | have to define a GCS?

The GCS is used to coordinate information defined in one coordinate system with information
defined in another coordinate system. If you are not working with data that is defined using
multiple coordinate systems or you do not need to do any grid-to-ground conversions with the
data, then a GCS does not need to be selected. However, defining the GCS for the data may
provide advantages for other users of the data.

© Does choosing a GCS automatically reposition data already drawn in the design file?

The initial selection of a GCS does not reposition data that is already drawn in the design file;
you are simply telling MicroStation where the data resides.

If a GCS has been previously defined, choosing a different GCS will transform the data to the
newly select GCS.

© What happens if | choose the wrong GCS and need to change it later?
If a GCS has been previously defined, when a new GCS is selected you are prompted whether to

reposition the data as shown below. To correct the GCS, choose the option Correct the
Geographic Coordinate System — do not reposition the data as shown below.

” ™y

Geographic Coordinate System Changed

- You have selected a different Geographic Coordinate System, OHB3-5F, for
1 85400KD005.dgn, Design. Are you comecting the Geographic Coordinate
System, or reprojecting the data to a new Geographic Coordinate System?

@ Comecting the Geographic Coordinate System - do not reproject the data:

(7 Reproject the data to the new Geographic Coordinate System

X

© What if | have defined a custom GCS for ground coordinates in the Survey design file but the
designers are using design files with no zone defined?

As long as the designers are tying into/referencing the survey data to lay out their design, this
really does not matter. If you have created and activated a custom GCS for grid to ground
transformation, the designers are working in ground coordinates whether they know it or not.
The custom GCS definition can be applied to the designer’s files at any time, if needed.
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© What do I doif | am adding new survey data that is in grid coordinates to an existing design file
in ground coordinates, and the existing design file does not have a custom GCS defined?

The best way to handle this is to create a custom GCS for the grid to ground conversion before
importing the new data. After applying the custom GCS to the existing design file, the existing
data can be repositioned on the grid by selecting the appropriate State Plane GCS before
importing the new survey data.

Remember, the initial selection of the GCS does not reposition existing data in the design file, it
just tells MicroStation where the data resides.

© What do | doif | am adding new survey data that is in grid coordinates to an existing design file
that has a custom GCS defined?

When survey data is imported, the TIW (Text Import Wizard) can be configured to specify the
coordinate system for the data. If the coordinate system is defined in the TIW, the survey
software will transform the data on the fly as it is imported.

© What happens if the design file | am in has a GCS defined but | reference a file/model that does
not have a GCS defined?

The reference attachment will be displayed at the coordinates specified in the referenced model
as they relate to the selected GCS in the active file. For example, a telephone pole drawn at
coordinates (1000, 1000) in the referenced model will display at coordinates (1000, 1000) in the
active file.

© What happens if the design file | am in does not have a GCS defined but | attach a reference to a
file that does have a GCS defined?

The reference attachment will be displayed at the coordinates specified in the referenced model
as they relate to the coordinates in the active file. For example, a telephone pole drawn at
coordinates (1000, 1000) in the referenced model will display at coordinates (1000, 1000) in the
active file.

© What happens to reference file attachments if | change the GCS in the active file?
Reference file attachments are not repositioned when changing the GCS in the active file. If the

data needs to be displayed on a different GCS, each file/model must be edited individually to
change the GCS.
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© What happens if | reference a model from a design file that has a different GCS defined?

When a reference is attached, an Orientation option is available to reposition the data using the
master GCS as shown below.

-

Reference Attachment Settings for 83400KD005.dgn

File Name: 85400KDO005 dan
Full Path: . “\JAC\83400\roadway \basemaps \&5400KD005.dgn
Model: [Ex]'sting Ground Temain hd ]

Logical Name: | Ref
Description: | Reproject reference data to Master GCS

Orientation:
View Description
Coincident Aligned with Master File
Coincident - World Global Crigin aligned with Master File

Geographic - AEC Transform  Calculated Transform, max emor 1.088e-0...

Standard Views
Saved Views {noneg)
MNamed Fences none)

© How are OSIP imagery and Mr. Sid files impacted by the GCS?

MicroStation design file preferences have settings for georeferences as shown below. In general,
you should not have any problems referencing imagery when a GCS is defined.
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e
Preferences [ODOT_OpenRoads]

Category MName for preferences | ODOT_OpenRoads

Datab:

De;:::s |Set Rastei'| Manager preferences. l |

Input General | Default Attibutes | Georeference | Memory -OK
Look and Feel —

Sister File Settings

Mouse Wheel

Operation |Use Sister File, if Present, for Georeferenced Files -w
Position Mapping Save Location Infa in Sister File if Required

Raster Manager O s q

Refe!'enc:e Default Unit Settings

Spelling

Tags Sigter File: 1 Unit = | 1.000000000
Task Mavigation
Text

View Options - Civil Rasterfile: 1 Unit = | 1.000000000
View Optons urvey Feet <]

Use Unit Definition Geokey if Presert (ovemide PCS unit)

Focus ttem Description

Longitude and Latitude Coordinates

When a geographic coordinate system is assigned to a model, it appears in the Auxiliary Coordinates
dialog (Tools > Coordinate Systems > ACS > Auxiliary Coordinates). When it is made the active auxiliary
coordinate system, data can be entered in longitude, latitude format, and coordinate readout can be set
to show longitude and latitude.

© Select Tools > Coordinate Systems > ACS > Auxiliary Coordinates to open the Auxiliary
Coordinates dialog shown below.

( {3 Auxliary Coordinates = e S )
NHeXE FRER| 4 5248

MName Origin X Crigin Y Crigin Z Type Description
View 1:0OHE3-5F 0.0000 0.0000 0.0000 Geographic MNADE3 Ohio State Planes, South Zone, US Foot
M Set Active View I Geographic  NAD23 Ohio State Planes, South Zone, US Foot
US Mational Grid Set All Views 0.0000 Military Grid LS National Grid Coordinates (WiGS84 Datum)

Update From Active
Resst To Global

Copy

Togale View Independent
Delets

Rename
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© Right-click on the coordinate system in the list and choose either the Set Active View or Set all
Views option.

€ To get a longitude, latitude coordinate readout, turn on Running Coordinates by right-clicking
the status bar (located to the lower left of the MicroStation window as shown below).

Snap Mode

Locks

Active Level

Selection Set

Tasks

Running Coordingtes |
Fence Mode

Work Mode

File Changed

Design Histony

L8 % %

Status Bar

Dialog with Focus
File Protection

Civil Message Center Cached Visible Edges Status
®-0-\- Sron 8

List...
Element Selection > ldertify element to add to set =2

S R I L O O I

© Next, click on the coordinates (located at the bottom of the MicroStation window, towards the
right side) and select ACS Position.

v Posttion
Delta
View Delta
Distance
ALCS De k - -
1525872 9323 =oovoroooT == | s | =)

As the cursor is moved in the MicroStation window, the running coordinates will display in longitude and
latitude format as shown in the example below:

-82°35 2", 39711407, 227 2607 (4 9

The mode, precision, and format of the longitude and latitude values are controlled in the Design File
Setting dialog under Angle Readout and Working Units.

Click on the coordinates display and select Position to change the readout back to X, Y, Z coordinates.
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Exercise 4 - Defining a Custom GCS for Grid to Ground Conversions

In this exercise we will create a custom Geographic Coordinate System for the JAC-98167 dataset. The
survey data for this example is contained in two .dc files; one for the topography, and one for the bridge
deck. The data files are in ground coordinates.

v" When the project was created using ODOTcadd_CreateNewProject.exe, the DTY file for the
OH83/2011 South coordinate system was copied into the project folder:

C:\ODOT_Training\OpenRoadsSurvey\ProjectData\JAC\98167\Design\survey\GCS\98167_custom.dty
Verify that the file exists in the folder listed above.

v" The MicroStation Project Configuration File (PCF) file for the project contains the configuration
variable definition to assign the custom DTY file. Open the following PCF file to verify that the
variable definition exists:

C:\ODOT _Training\OpenRoadsSurvey\ProjectPCF\JAC-98167.pcf

The variable is defined as follows:

MS_GEOCOORDINATE_USERLIBRARIES =
S(_USTN_PROJECTDATA)survey/GCS/98167_Custom.dty

v" Open MicroStation using the shortcut for the training class.
v" From the MicroStation File Open dialog, select the Project configuration file JAC-98167
v Open the following design file. The Survey Data has already been processed for the project.
\Survey\RawData\98167_FB001.dgn
v" From the Survey group in the Project Explorer dialog, create a new field book for the first .dc file
by right-clicking on the Field Books item and choosing the New... option. Right-click on the new

field book and choose the Properties option to rename the field book to “Topo”.

v Load the first data file by right-clicking on the new field book and choosing the Load File option.
Load the following data file:

\Survey\RawData\JAC-98167-TOPO.dc

v" We will process the bridge deck information in a separate field book. Create a new field book
and rename it “Bridge Deck”. Load the following data file into the bridge deck field book.

\Survey\RawData\JAC-98167-BD.dc
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v' Activate Bentley Map by selecting Applications > Map > Activate Map from the MicroStation
pull-down menu.

v' Select Tools > Geographic > Select Geographic Coordinate System to access the Geographic
Coordinate System dialog.

v" From the Geographic Coordinate System dialog, select the From Library icon to access the Select
Geographic Coordinate System dialog.

v' A folder containing the GCS definition is available in the library. Right-click on the custom GCS
and choose the Edit Coordinate System Properties option. Make the following changes:

Name: JAC-98167

Description:  Ground Coordinates NAD83 Ohio State Planes, North Zone, US Foot
Al Parameter: 1.000079806

B2 Parameter: 1.000079806

v Apply the changes to save the new GCS definition. When the Geographic Coordinate System
Changed dialog opens, select the option: Correcting the Geographic Coordinate System — do
not reproject the data.

Next we will update the seed files for the project to use the GCS definition.

v" When the project was created, the following seed files were copied into the \standards\seed
folder for the project:

\98167\Design\standards\seed\98167_Seed2d.dgn
\98167\Design\standards\seed\98167_Seed3d.dgn

The seed files can be updated to use the custom GCS definition by use of an ODOT MicroStation
Visual Basic application. From the MicroStation pull-down menu, select ODOT > Survey > Assign
GCS to Seed Files, as shown below.

0DOT hHep :[@] ~ N~ E~ @ vi=5~ =

Project Management YL
File Management ~ | [Defaut hd
Sheet Management

Plan Preparation

Geotechnical

Hydraulics
Mapping
Roadway

Structures

r|lwvr v w v ¥

| Assign GCSto Seed Files |
Monument Report (GPK)
Manument Report {(OpenRoads)

| Survey

-

Training
Resources 3

I o O
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The dialog below is opened.

ODOTcadd_AssignGCSw15.10.16 *
Project Folder: | CAODOT_Training\OpenRoadsSurvey! ProjectDatal\JAC\SB167Y, O,
GCS Name: | ac-os167

Assign GCS to S5eed Files ‘

The Project Folder defaults to the value defined for the project in the MicroStation PCF file.
The GCS Name defaults to the currently assigned GCS in the active MicroStation model.

Select the Assign GCS to Seed Files button to initiate the process. The defined GCS is assigned to
the seed files for the project.

When the process is complete, a report is displayed to the user documenting the files that were
processed similar to the example below.

Power GEOPAK *

Files Proceszed:

CAODOT_Training OpenRoadsSurvey\ProjectData’\JAC\ 33167\ Design' Standards!
Seed\93167_Seed2d.dgn

CAODOT_Training OpenRoadsSurvey\ProjectData’\JAC\ 33167\ Design' Standards!
Seed\93167_Seed3d.dgn

v' After the process is complete, open the seed files to verify that the GCS was assigned properly

v' When complete, exit MicroStation.
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6 Processing Reduced Coordinates

Reduced Coordinates CSV File Format

CSV files containing reduced coordinates are normally created from a Trimble JOB file using the Trimble
ASCII File Generator as detailed in Chapter 3 of this training guide. When the ASCII File Generator is used
to create the CSV file, the format of the CSV file is fixed and can be imported using one of the predefined
import formats.

Occasionally it may be necessary to import a CSV file that has the columns arranged in a different order.
When you import reduced coordinate files in CSV (Comma Separated Value) format, a TIW (Text Import
Wizard) file is used to specify the format of the .csv file. Let’s take a look at the procedure to define your
own TIW files.

The TIW file is simply an ASCII file that defines the fields contained in the .csv file to be imported. An
example of a TIW file with a defined GCS is shown below:

Data Type = Delimited
Start Row =1

Record Format = Simple
Comma =Yes

Column Format = Point Name
Column Format = Northing
Column Format = Easting
Column Format = Elevation
Column Format = Code
Projection Input = OH83-SF

Projection Output

The Text Import Wizard is invoked when importing data into a Field Book by selecting Load > File Using
Text Import Wizard... as shown below.

Survey ~
2-[¥] [ Survey Data
=-[Z][E Design

=¥ Feld Books

- =¥a

[T%y Fiters Load v | File.

+{V)) Multimediz Fil Delete | File Using Text Import Wizard...
Expert To » TrimbleLink...
Create Terrain Model... Leica DBX...

B Properties Features From Current Graphics

The Select File dialog is opened to select the .csv file to import.

Chapter 6 — Processing Reduced Coordinates Page 89



After the file is selected, the Text Import Wizard dialog is opened as shown below.

=
ol Text Import Wizard E‘Elg
@ o @ O | & &
Finish Cancel | Back Mext | Open 5ave SaveAs | Open Text
Define teat file type.
’j Record Format  Uniform = Data Type Delimited ~ Start Row
Projections

5vs00,722830.
5vS01,721822.
SWVS0Z,720327.
5vS03,718750.
5vS04,7231350.
5vS05,722637.
5vS0e, 721912,
5vs07,721130.
5vs08,720502.
5vS0%,720015.
5vS510,720330.

4542,1360602.
6112,1360551.
6692,1360557.
8572,1361650.
0282,1360585.
BeeZ,1360580.
5952,1360571.
0432,1360588.
9782,1360625.
1132,1361160.
4452,1360512.

511,1011.7%,RE8FK
758,996.39%,REPK
513,965.75,CNPT
303,963.23,REPK
364,1003.68,CNPT
137,1008.&7,CNET
7591,955.1,CNPT
971,5%82.06&,CNPT
45¢,983.54,CNPT
54,964 .16, CNPT
074,%¢67.211,CNET

L]

The contents of the selected CSV file are displayed in the dialog.

Use the Back and Next buttons to step through the options to configure the TIW file. When the Next
button is selected, the option to define the delimiter is available as shown below. For CSV files, check on
the Comma option as shown below.

=
ol Text Import Wizard EIM
9 © 0 0| 8 & &
Finish Cancel | Back Mext | Open Save SaveAs | Open Text
Define delimiters for records found. |
Filter : | '|
Delimiters LineSettings
[ Tab [ Semicolon Text Qualifier
[C] Space Comma Start Line Column 1 El
[0 Other ] Start Field Column |1 B

[7] Treat consecutive as one

T2152 6112
720327 66592
7157590.8572
723150.0282

1360591.758
1360557.5313
1361650.303
1360585.364

SW902
SWe03

969.79
963.23

CNPT
RSPK

Select Next to move to define the contents of each column in the CSV file as shown on the following
page.
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ol Text Import Wizard =RNEN X
V] Q @ ¢ 8 & 5
Finish Cancel | Back Mext | Open Save Save As | Open Text
Define column formats. |
Filter : -
Skip > | Skip =
Skip
i [ 7219226112 1360591.758 396.39 RSPK e
Efn; " 720327 6692 1360557 513 369.79 CNPT
ibut
Attt Ve |719730.8572 1361650.303 963.23 RSPK L
an;tthing 723150.0282 1360585364 1003.68 CNPT
y]
ovton 7226378662 1360580.137 1008.67 CNPT
Latitude 721912 5952 1360571.791 395.1 CNPT
Longitude
5 721130.0432 1360588.971 382.06 CNPT
Sva08 720502.9782 1360625.496 38354 CNPT
SV303 7200151132 1361160.54 964.16 CNPT
SVa10 720330.4452 1360512.074 967.211 CNPT il

Each column in the CSV file has a header that is used to define the contents of the column. Each column
will default to Skip as shown above. Clicking on the column heading will reveal a list of options that can
be used to define the column content as shown above.

After defining each column, select Finish to complete the TIW configuration. The TIW file can be saved
and reused should you need to reimport the data, or copied to another project for reuse without the
need to step through the TIW configuration process. You are prompted to save the TIW and to choose a
name/location to save the file. Saving the TIW file is optional.
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Exercise 5 - Configuring TIW Settings

In this exercise we'll import a comma separated ASCII file containing reduced coordinates for a project
using the Text Import Wizard.

v' Open MicroStation using the shortcut for the training class.

v" From the MicroStation File Open dialog, select the Project configuration file MUS-92256 and
open the following design file:

\Survey\RawData\92256_FB001.dgn
v" Create a new Field Book.
v Edit the field book properties to name the field book M92256A2

v Right-click on the new field book and choose the Load > File Using Text Import Wizard... option.
The Select File dialog is opened. Open the following file:

\survey\rawdata\M92256A2.csv

The Text Import Wizard dialog is opened.

P ™

ol Text Import Wizard =NRCN X
9 O 2 © > B & 5
Finish Cancel | Back Mext | Open Save SaveAs | Open Text
Define text file type.
o . .
Record Format  Uniform ~ Data Type Delimited - Start Row 1

Projections

.1564,2104179.59344,736.1240,CMON, Depth,CL REF. MON

.3421,2104118.4137,735.0714,IPIN, 5ize, 1", Depth, .50"',Note =
0656 52,740.1447,CMON, Depth, CL. REF. MON

5558 12,740.1467,CMON, Depth, CL. REF. MON

0380 12,794.3987,CMON, Depth, CL. REF. MON

9685 53,794.3636,CMON, Depth,CL REF. MON

3343 92,737.4955,IPIPE, Size, 2", Name, , Number, ,

f PIP

.9159 .3750,738.5338,1IPID, Size,5/8", Name, BOWMAN, N

The content of the selected CSV file is displayed in the dialog as shown above.
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v" Geographic Coordinate Systems can be defined as part of the TIW import process. From the Text
Import Wizard dialog, select the Projections button to access the Projections dialog shown

below.

g 5
a5l Projections @

]
Accept
Source
[ Select N
Name-OHE3-SF b

Desc:NADE3 Ohio State Planes, South Zone, US Foot
Units:FOOT

Target

Select

Name:
Desc:

Units:

Use the Select button to choose the GCS for the data.

The Target is ignored by the software. The active GCS in MicroStation is used as the target. If the
active GCS is different than the source GCS, the survey software will adjust the data on the fly.

v Select the Next button on the Text Import Wizard dialog to move to the next step of the wizard.

Define the Delimiter by checking on the Comma option. The data is separated into columns as

shown below.

-

ol Text Import Wizard

@ o o Q

Finish Cancel

Define delimiters for records found. |

Back Mext | Open Save Savels

a & =3
Open Text

Filter: -

Delimiters

[] Tab [ Semicelon
[] Space Comma
[ Other

[] Treat consecutive as one

LineSettings
Text Qualifier

Start Line Column 1 z

Start Field Column 1 z

<

I

21041759344 CL REF. MON
Svs01 635530.3421 21041184137 7350714 IPIN Size 1 Depth
SVB02 6960620656 2104563.8292 7401447 CMON Depth CL REF. MON
Sv503 696120.5538 2104536 2912 740.1467 CMON Depth CL REF. MON
SVs04 696357.0380 2105516.9512 7943987 CMON Depth CL REF. MON
CURNR COCMT GCOR I1NEE11 C3RD TG4 ICIC l"lﬂl’?h| Mimmtb ™ DOCC MAK

Select the Next button to go to the next step of the wizard.
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v The next step of the wizard will allow you to define the contents of each column. Each column
has a drop down menu of options to identify the content of the columns. By default, each
column is set with a value of Skip.

IS ~

a5 Text Import Wizard = | B |t
. =] =3

Finish Cancel | Back Mext | Open Save SaveAs | Open Text
Define column formats.

Filter : -

Point Name Skip - | Skip Skip Skip Skip Skip Skip -

i CL REF. MON

SV501 Fort Name 21041184137 |735.0714 IFIN Size 1 Depth |
5502 Note 21045638292 | 740.1447 CMON Depth CL REF. MON 1
SV503 Mlirbute Name 045362912 | 740.1267 CMON Depth CL REF. MON i
5504 _— 21055169512 |794.3987 CMON Depth CL REF. MON

5505 Hlevation 21055116253 |794.3636 CMON Depth CL REF. MON

5506 Latitude 21040676792 | 737.4955 IFIPE Size 2" Name

Longitude

5V507 FITIT 21040513750  |738.5338 IPID Size 5/8" Name

5508 597050.0020 21045020754 | 7323165 IPIN Size 172" Depth

5509 §97532.3449 2047160742 [734.4289 IPIN Size 172" Depth

5V510 §92794.2710 21026065622 |738.7020 CMON Depth RW GOOD

§V|511 RS7780 8731 il md?ﬂ RI12 733 4044 MISC Mnte SOLIND NOT Nenth . S

v" Define each column appropriately before selecting the Finish button. For this dataset, the
columns should be defined as listed below. Note that there are five attributes in this dataset.

Point Name
Northing
Easting
Elevation

Code

Attribute Name
Attribute Value
Attribute Name
Attribute Value
Attribute Name
Attribute Value
Attribute Name
Attribute Value
Attribute Name
Attribute Value

v Select the Finish button to initiate processing the data.
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v" You are prompted to create a new tiw file. Select Yes to save the tiw file in the \survey\rawdata
folder for this project. Name the file using the five digit PID number for the project: 92256.tiw

v" You are next prompted to save the tiw file format in the import settings. Select Yes to save
these settings for this project.

The data is mapped to the file and the terrain model is created.
v' Set the design file Drawing Scale to your preferred value to review the data.

v' After looking over the data, select File > Save Settings and then File > Save.
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7 Reviewing and Editing Survey Data

Reviewing and Editing Points

To review a single survey point, simply float the cursor over the point. A pop-up menu with information
about the point will appear similar to the example below.

9638

Peoint Feature

Name: SV3018

Feature Definition: PP

Link Code: None

Zone: 0

Terrain Model Attribute: Determine By Feature Definition
Easting: 1361086.2560

MNorthing: 7200443712

Elevation: 963.6140

Data File Mame: SurveyPoints.csv

Field Book Mame: DAR-185

Cell: PP Line
Level: UT_X_Electric_Cells

The MicroStation Element Selection command can be used to review or edit various properties of a
selected point. When a point is selected, a menu of commands will appear onscreen as shown below.

963 LA

@«Hﬂbﬂ‘:ﬂ‘:ﬂ!ﬂlﬁﬂl A=l X

ture Definition

The following commands are available:

Properties

New Point Feature
Turn on/off Name
Turn on/off Feature
Turn on/off Description
Turn on/off Elevation

Turn on/off All annotations
Report

Create Control Point

Edit Observations

Delete

00060 060606006060600O0

Turn on/off Custom Operations
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Select the Properties item from the pop-up menu to access the dialog shown below.

Hame 5V3018

Display True I}
PP
Link Code None:
Zaone o
Description
Terrzin Model Attribute  Determine By Feature Defi
Attributes Pair
Control Codes
Easting 13610745482
Naorthing 720022 8472
Elevation 963.6140
Data File Name SurveyPoints csv
VBA Macro
Field Book Name DAR-185%
\/{ 1 Style Name PP
9 @ é P Media File
eermmee oy, _ifl'q\’r'.l- re Time Stamp N/A
Origin 1361074.5482. 720022 .84

Angle N90°0'0"E
Crrientation Top
Scale X 25.00000
Scale Y 25.00000
Scale 7 25.00000

This is the easiest way to edit the attributes of a point. Nearly every field in the dialog is editable.

Note: The Scale fields represent the current MicroStation Annotation Scale setting and should not be
edited.

In addition to the pop-up menu options, two editable fields are displayed below the selected point.

Terrain Model Attribute
To edit the Terrain Model Attribute, select the point and then select the first field as shown below.

96%\%94%3 "

By Feature Definition [

To change the value, use the up and down arrow keys on the keyboard.
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Link Code
To edit the Link Code, select the point and then select the second field as shown below.

9@%\“%%3(5

To change the value, use the up and down arrow keys on the keyboard.

Moving Points

Occasionally it may be necessary to graphically move a point to a new location. When a survey point is
selected using the MicroStation element selection tool, the origin of the point is highlighted with a circle

as shown in the example below.

Using the Element Selection tool, the circle can be selected to move the point, however, when a point is
moved by selecting the circle it will not only be moved to the X,Y position you choose but also to the
current MicroStation Active Elevation.

To move a point and preserve the elevation value, use the Element Selection tool to select the survey
point at any location other than the circle at the point origin. Drag the point to the new location. The Z
value will be preserved when moving a point in this manner.

o B8 |

To move a point to known coordinates, edit the coordinate values in the Point Properties dialog shown
on the previous page.
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Editing Points with the Survey Details Dialog

The Survey Details dialog is accessed by selecting the Show Details icon from the Tasks dialog as shown
below.

Tasks [~ ]
Civil Toals

[.ﬁ\ Survey

AONEE R S
i 4,
8l 3

4. Survey Processing BRERA

Mln"rIJ upy Show Details
#;E‘rl‘i‘&.‘_j: MI’-",\—JN{? ﬁ_\ F\;’N
RO

The content of the Survey Details dialog is determined by the selected item in the Survey tab of the
Project Explorer. In the example on the following page, the DAR-185 field book is selected. Information
about the field book is displayed in the Survey Details dialog.

-
% Project Explorer = = | [ Survey Details ==
| Links v | {7 Bement [st | i, Message Center|
| = - | Name Control Points Data Files Linear Features Point Features Setup Points
DAR-185
| civil Model v |
| Civil Standards - |
Survey ~

=75 Survey Data
E‘E Diesign
=1 ﬁ] Field Books
&
"y Fiters
L[ i) Multimedia Files

Selecting the Point Features item under a dataset will display all the points for the dataset in the Survey
Details dialog. The Point Features item can be expanded to reveal the point features that are included in
the dataset. Selecting one of the Point Features will display only the points that use the selected feature
as shown in the example below.



-
"4 Project Explorer = — B Survey Details = =]
| Links v (=) Blement List | 1y Message Center
| = - ‘ Name: Display Feature Definion  Link Code Zone Description Temain Model At..
; »|SV2261 True B1 Start 0 Determine By Fe....=
| Civil Model v |
SV2262 True B1 None 0 Determine By Fe
(SN v 52253 True 81 Nene [} Determine By Fe
Survey -~ SV2264 True B1 MNone 0 Determine By Fe
-] [ Survey Data - SV2265 True B1 None 0 Determine By Fe
=-HE g;fﬂ;'e“m e K] Sv2z56 True 81 Nene [} Determine By F
-IEf) Fie oks
= [5 DAR-185 Survey Data SV2267 True B1 None ] Determine By Fe
: Data Files SV2268 True Bl Nane 0 Determine By Fe
| V1% SurveyPoints.csv N
(9%, Poirt Features SV2263 True B1 None ] Determine By Fe i
o ol m J b
=, S Row: [4 4 |1 of85 | b Bl |

Some of the fields in the Survey Details dialog can be edited by selecting the field, and then by clicking

in the selected field. An example editing the Name field is shown below.

rm Survey Details =t
=] Element List |L\ Message Center
Name Display Feature Definion  Link Code Zone Description Temain Model At..
3 r\ True T None 0 12 MAFLE Determine By Fe... 3
SWDDﬁl'@ True T None 1] 10 MAPLE Determine By Fe...
SV1006 True T None 1] 12 ASH Determine By Fe...
SV1007 True T None 0 10 MAPLE Determine By Fe...
SV1008 True T None 0 10 MAPLE Determine By Fe...
Sv1009 True T None D 10 MAPLE Determine By Fe

Individual points or a group of selected points can be edited in the Survey Details dialog by right-clicking
on the area to the left of the selected point(s). The editing options shown on the following page are

available.

-
Survey Details = | —
[=] Element List |L\, M&ssageCenter|
Name Digplay Feature Definition  Link Code Zone Description Temain Model ﬂt..é
— — 12 MAFLE Dietemi Fe..
|:_|,? Edit selected items. " v [ 2% MName smine By Fe
i N e . 10 MAFLE Determine By Fe...
| View ' |#] Dy 12 ASH D F
etermi
A Selection » | 2»  Feature Definition smine By Fe
4 . 10 MAFLE Determine By Fe...
"uy  Export selected items... » | 4 Link Code
10 MAFLE Detemi Fe..
A Create Control Points from selected items. & Zone smine By Fe
) ) 10 MAFLE Determine Ey Fe...
Edit Observations 2+  Description
Lo Determine By Fe...
) Mediafiles #  Terrain Model Attribute Determ n
#7  Report on selected items, 2 Attributes Pair erm?ne By Fe...
»  Delete selected items. 2  Control Codes Detemine By Fe... -
<[4 )] Reset Details 2 Easting J
Row: |4 7 |1 ofas | kb 2 Northing
S 7 Elevation
#  VBA Macro
#  Media File
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Changes made to the data are dynamic and are applied instantly. For example, if a point is deleted the
graphics are removed from the file, the terrain model is updated (if applicable) and any Linear Features
that contain the point are updated.

If you make an edit that you did not intend to make, simply select the MicroStation Undo command. The
last action is reverted.

Reviewing and Editing Linear Features
There are three types of linear feature definitions in OpenRoads Survey:

Dynamic Linear Features
© Dynamic linear features are composed of points of the same feature
© The chains are generated dynamically using the feature name and the linking codes
© These chains will dynamically update on the fly if changes are made to the linking codes or to
the feature associated with a point(s) in the field book
€ The order of the point list cannot be changed; points are connected in the order that they were
numbered in the field

Point List Linear Features

Point list linear features are comprised of a list of survey points

The order of the points is used to determine the linear feature geometry

Linking codes are also used to define the shape of the linear feature

Points can be included in the chain list in any order

The points that make up a point list linear feature can have different feature codes
These linear features are just like survey chains in GEOPAK Survey

000606060

Graphic Linear Features
© Graphic linear features are drawn one at a time as a MicroStation graphic, ether by converting a
point list linear feature to a graphic linear feature or by importing a 3D MicroStation graphic line
© If you convert a point list linear feature to a graphic linear feature any subsequent edits to the
points that originally defined the chain will not update the graphic linear feature. This allows
users to make edits to the graphic chain using MicroStation commands.
© Graphic linear features can be include in the terrain model

These linear feature types are hierarchical. A Dynamic Linear Feature can be converted to a Point List. A
Point List type can be converted to a Graphic type.

The ODOTcadd Survey Settings have been configured to generate Point List Linear Features as the
default.

Note: This setting was changed with the October 16, 2015 release of the ODOTcadd Standards.

Previous versions of the ODOTcadd settings were configured to use the Dynamic Linear Feature
as the default.
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To review a single linear feature, simply float the cursor over the element to reveal a pop-up menu
similar to the example below.

Linear Feature

Mame: FEMN4

Feature Definition: FEN4

Zone: 1

Terrain Model Attribute: Determine By Feature Definition
Data File Mame: DAR1855urveyPoints.csv

| Field Book Name: Field Book 1

Creation Type: GeneratedByPointList

Line String
“ " | Level: RD_X_Fence

The MicroStation Element Selection command can be used to review or edit various properties of a
selected linear feature.

When a Dynamic Linear Feature is selected, a menu of commands as shown below will appear
onscreen.

The following commands are available if the selected linear feature is a Dynamic Linear Feature:
Properties

Append Point in Linear Feature
Move Point Along Linear Feature
Insert Point in Linear Feature

Close Linear Feature

Break Linear Feature

Transpose Linear Feature

Move Linear Feature

Report

Convert to Point List Linear Feature
Manage Point List

Edit Point Features

Delete

060060006 06060606060GO0O0
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When a Point List Linear Feature is selected, a menu of commands as shown below will appear
onscreen.

@%ﬁﬁﬁ%Q®Mﬁlmgzx
[Propertes }

The following commands are available if the selected linear feature is a Point List Linear Feature:
Properties

Append Point in Linear Feature
Remove Point from Linear Feature
Join Linear Features

Move Point Along Linear Feature
Insert Point in Linear Feature
Close Linear Feature

Break Linear Feature

Transpose Linear Feature

Move Linear Feature

Report

Convert to Graphic Linear Feature
Manage Point List

Edit Point Features

Delete

000600606060600606000O06O0

When a Graphic Linear Feature is selected, a menu of commands as shown below will appear onscreen.

X
| Properties I |

The following commands are available if the selected linear feature is a Graphic Linear Feature:
© Properties
© Delete
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Select the Properties item to access the dialog show below. The properties of a dynamic linear feature
are shown below.

[ FENA

Display True

Feature Definition FEN4

Zaone 1

Description

Terrain Model Attribute  Determine By Feature Defi

Attributes Pair

Length 1177.5558

Data File Name DAR185SurveyPoints csv

WBA Macro

Field Book Name Field Book 1 h,
FEN
GeneratedByPoint List

Media File

Time Stamp NSA

Count 8

Segments
Total Length 1177.5558
Elevation 340.7854

Many of the fields in the Linear Features Properties dialog can be edited directly in this dialog.

Linear features can also be edited using the Survey Details dialog. An example is shown below.

i Project Explorer = = Survey Details [E=
Gin v (= Bement Uit | 1, Message Center
File - Mame Display Feature Defintion ~ Zone Description Temain Model At... Attributes Pair
CP1 L CP1 0 Diet F: 4
Civil Model R4 K e emine By Fe
CP2 True cpP2 0 Determine By Fe 4
Civil Standards A CP3 True cpa 0 Determine By Fe q
Survey ~ CP4 Tie CP4 0 Determine By Fe g
Z-2][) DAR-185 Survey Data M |/ Edit selected items. ™ P | 2 Name 3
S [T, Data Fies =1 View - » | 2 Display ,
97 sraboreon E & selection v |2 Feature octiition '
un  Export selected items... v | 2 Zone 3
[=] Manage Point List... #*  Description 3
i 7] Edit Point Features ... #  Terrain Model Attribute  » D
il T Convert to Graphic Linear Feature Z  Adtributes Pair 3
o
Convert to Point List Linear Feature 2 VBAMacro »
Media files #  MediaFile 4

Report an selected itemes.
Delete selected items.
Reset Details

OxS¥@¢s|

In the example above, the feature CP was selected from the Linear Features list in the Project Explorer
dialog. All of the CP linear features for the data file are displayed in the Survey Details dialog. A right-
click in the selection margin to the left of the Name field will reveal the editing options shown above.
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Reviewing and Editing Terrain Models

Terrain models are manually generated after the survey data is processed by right-clicking on a Field
Book name and choosing the Create Terrain Model... option as shown below,

Survey ~
=¥ [ Survey Data
EIE Design
- [V]Ej Field Books

RN Ficld Borey
[¥]"y Filters Load [
[ e Multimedia R Delete
Export Te »
| Create Terrain Model... %_1
Z Properties

Note: Multiple datasets contained in one field book are combined to make one terrain model.

When using the ODOTcadd workspace, the triangles and the external boundary of the terrain model is
visualized as shown below.

———
Terrain Model: Field Book 1 |

Boundary
Level: ¥5_¥_Ground_Line
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Use the MicroStation Element Selection tool to select a terrain model in the design file to reveal the pop-
up menu shown below.

The following commands are available:

Properties

Set As Active Terrain Model
Export Terrain Model
Update From Source
Delete

0006060

The Properties options are shown below.

[EFEIETTINN Max Triangle Length [+

Length 100.0000

Contours
Triangles
Triangle Vertices
Flow Arrows
Low Points

High Points

Ereakline
Boundary
Spot

298| 8888¢°8

Feature Name Field Book 1
Feature Definition X_Triangles

Edge Method
In the ODOTcadd workspace, the default Edge Method has been set to Max Triangle Length with a
Length value of 100. The following Edge Method options are available:

© None
€ Slivers
© Max Triangle Length

The option to key in a Length value is only available when the Edge Method is set to Max Triangle
Length.
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Contours, Triangles, Triangle Vertices, Flow Arrows, Low Points, High Points
This display of each of these items can be toggled on or off using these options. Note that these options
do not turn on/off the MicroStation level display for these items.

Breakline, Boundary, Void, Spot
This display of each of these items can be toggled on or off using these options.

Feature Name

The Feature Name is the file name that will be used when the terrain model is exported to GEOPAK
format.

Feature Definition

The Feature Definition item is used to select the surface feature that will be used to control the terrain
model display. Surface feature definitions are defined in ODOT_Features_Design.dgnlib. When using
the ODOTcadd workspace, the surface feature X_Triangles is the default. This feature has been
configured to diplay the terrain model triangles and boundary. Various surface features are available in
the ODOTcadd workspace with triangles and contours toggled on.

Edits made to the points and linear features that comprise the terrain model are immediately and
dynamically reflected in the terrain model.

For example, deleting a point as shown below...

___,,ﬂ-f’; i I ———N
— "\ o v @@ Az
! I'-,I De.tg_ar mi'r']é-.By,-':I;é'ature Definition . : [ Delete i

.N phe, y
I l'_ \

...is immediately and dynamically reflected in the terrain model as shown below.
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The Task Navigation dialog’s Survey group contains a host of commands in the Terrain Model group for
editing and analysis as shown below.

Tasks B

Civil Tools

[,ﬁ Survey

Equ} Etlij’ ! 5 J:-»Elt»
‘vf.

|;ﬁ Survey Processing - |

—.—‘T

|T‘? Analysis & Reporting A4 |

& Terrain Model -

eREIARARE G
BRAD W
EALEAS
ARES Y

For a complete list of these commands, see the OpenRoads online help.
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Disable Survey Processing Rules

The terrain model is dynamically updated as changes are made to the survey data. If you wish to use one
of the Terrain Model tools to edit the terrain model (for example, to remove some unnecessary edge
triangles), it is necessary to first disable the survey processing rules for the design model. Once disabled,
the terrain model can be freely edited independent of the survey data. The survey processing rules can
be disabled by right-clicking on the model name in the Survey tab of Project Explorer and selecting
Deactivate Survey Processing Rules as shown below.

Survey -~

=¥ [ Survey Data
s

Deactiva\@ Survey Processing Rules
lag-

B Properties

Also note that once deactivated, changes to the Survey data will no longer update the terrain model.

Once deactivated, a lock icon will be displayed next the model name in the Survey tab of Project
Explorer as shown below.

Survey -~
=-[7] [§ Survey Data
= a

il Field Books
[y Fiters

The survey processing rules can be enabled by selecting Activate Survey Processing Rules as shown
below, however, reactivating the rules means that the terrain model will be updated to reflect the
survey data and any edits that you may have made using the Terrain Model tools will be disregarded.

Survey -~

-] [ Survey Data
=¥ =
|7 Activate Survey Procesging Rules

" Properties

Page 110 Chapter 7 — Reviewing and Editing Survey Data



@ GEOPAK Survey with OpenRoads Technology Oct;::; 25,

Report Crossing Features

Report Crossing Features is available from the Terrain Model task menu as shown below. Note that the
terrain model processing rules do not need to be deactivated in order to use this command.

#™ Terrain Model S
R LTXEY
Y YT Y%
EEAL R A

- Report Crossing Features
ﬂ_l!'. GETETaraEOTTTEry -

When selected, the command will prompt you to select the terrain model and whether to apply an
elevation tolerance to the results, as shown below. The elevation tolerance can be used to filter out
crossings that have an elevation difference smaller than the value specified. This is useful to filter out
crossings at points that are dual coded to define two separate feature lines such as a point that defined
the edge of pavement and the start of a driveway.

§) Terrain Model Crossing Fl = e

Apply Elevation Tolerance

Elevation Tolerance 0.1000

After stepping through these two prompts, the Terrain Crossing Features Report shown on the
following page is opened.

E Terrain Crossing Features Report =NAEN X
e Feature Types ~ ,.)Zoom To d In View |7 Export...
Intersection Point Elevation On Featurs 1 Elevation On Featurs 2 Elevation Difference Feature Type 1 Feature Type 2 i
1953405.375, 595722 126 710.658 0.328 Erealdine BErealdine =
1353403.808, 595724.810 7onvz2 0.404 Ereakdine Brealdine
1953437.045, 595728243  710.837 0.416 Brealdine Brealdine
1959437.372, 595727.324 710.817 0.415 Brealdine Brealdine
1953462.743, 595725708  710.808 0.135 Breakline Brealdine
1953455.274, 595775.662 71215 0.105 Erealdine BErealdine
1953512.853, 595782 267 711.363 0115 Ereakdine Brealdine
1959535.463, 595786.602 711.607 0.315 Brealdine Brealdine i
1ncncac cne cacona nnc <14 cn ———ne P At :
-

The following commands are available at the top of the dialog:
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Feature Types
This drop-down menu provides a list of terrain model features types that will be considered for inclusion
when crossing features are detected. Each feature type can be toggled on/off as desired.

Zoom To
This command is used to zoom to the selected crossing.

In View
Selecting the In View option filters the list of crossings to only display those that are contained within
the current view extents.

Export
This command is used to generate a Terrain Crossing Features Report.

When the Zoom To command is selected, the current crossing is displayed in the MicroStation view
window with a yellow warning icon at the crossing location.

The crossing lines are highlighted in red and blue corresponding to the red and blue text shown for
Feature Type 1 and Feature Type 2 in the Terrain Crossing Features Report dialog. The crossings are
rectified using point and linear feature editing commands as there are no commands in the Terrain
Crossings Feature Report dialog to edit the crossings.

A variety of methods can be used to resolve the crossing features. Right-click on a crossing in the Terrain
Crossing Features Report dialog to reveal the menu shown below.

Terrain Crossing Features Report | (5] e

e Feature Types - ,)Zoom To d In View |2 Export...

Intersection Point Elevation On Feature 1 Elevation On Feature 2 Elevation Difference Feature Type 1 Feature Type 2 =

1959409.375, 595722.12 ooy = e =

1959409.808, 595724 81 Zoamilo Brezkline Brekline

1955437.045, 595728.24; In View Breakline Breakline

1953437.372, 535727.32: Breakline Breakline

1959462 743, 595725.70 DeleteFeaturel Breakiine Breakline

1959499.274, 595779.66. DeleteFeature2 Ereakline Breakline

1959512.859, 595782.26 Insert a Point inte both Features at a defined Elevation Breakline Breakline

]EEEEEE‘:EE EEE;E?EE Insert a Point into both Features at an average Elevation ET?FEIT? E??F!IT? 7

df Insert point from Feature 1 into Feature 2 1 i
Insert point from Feature 2 into Feature1 L

. Automatically fix Elevations
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As each crossing is resolved it is removed from the dialog list.

In some cases, it may be desirable to use the MicroStation Move Element command to slightly move
one of the points; however care must be taken when moving points to ensure that the original elevation
of the point is retained. When moving elements in 3D files, the default MicroStation behavior is to move
the element to the Active Depth.

To move a point and preserve the elevation value, use the Element Selection tool to select the survey

point at any location other than the circle at the point origin. Drag the point to the new location. The Z
value will be preserved when moving a point in this manner.

68§yf@§§MW|

Chapter 7 — Reviewing and Editing Survey Data Page 113



October 25, .
2016 GEOPAK Survey with OpenRoads Technology @

Removing Edge Triangles

After survey processing and editing is complete, it may be necessary to delete some of the terrain model
edge triangles that are formed in areas along the boundary of the terrain.

The example below shows several triangles that are formed across an area where no survey data was
collected.

Unnecessary Edge
Triangles

Setting the terrain model’s Edge Method to Max Triangle Length with a shorter value can eliminate
some of these triangles, however it may still be desirable to manually remove some of these triangles.

Terrain models are “ruled” by the survey points and chains. Changes made to the survey points and
chains are dynamically reflected in the terrain model. Before editing triangles, it is necessary to turn of
the survey processing rules so that the terrain model is disconnected from the survey elements. To do
so, right-click in the name of the active Model in the Project Explorer’s Survey group and select
Deactivate Survey Processing Rules as shown below.

Survey -~
=¥ [ Survey Data

2@

=-[¥IEp Fie | Deactivate Survey Processing Rules

L

-]
Filty "  Properties
L[V Mutimedia Fles

When the rules are deactivated, a lock icon will display next to the model name.
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OpenRoads provides a variety of terrain model creation and editing commands in the Civil Tools >
Terrain Model group of the Tasks menu group as shown below.

Tasks - These tools are documented in the OpenRoads
[ Civil Tools |‘ help.

A SRPEVEE SN S S

Tl
t

The Edit Terrain Model tool can be used to remove
R the edge triangles from a terrain model.

=" Analysis & Reporting v
. T 1 —_
T General Geometry ” ) Edit Terrain Model l -EHJ
£ Horizontal Geomet v L1 g
& P B A
HEH vertical Geometry v Delete Edge Triangle
£ Terrain Model = A

e /R R L %
w%ﬁ%%vﬁam

r7 \a

E. ﬂ Edit Terrain Model
\_/ 173

1 2 . %A

This command will allow you to remove edge triangles one at a time. Each triangles is highlighted as

shown below. Issue a Data Point to remove the highlighted triangle. As each triangles is removed, the
next triangle is highlighted.

\ ) Edit Terrain Model l = ot e
| DR BRI < 0 B B 1S
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Alternately, the Delete Triangle by Line command can be used to drag a line through several triangles to
be deleted as shown below.

.I \ ) Edit Terrain Model l‘:' ot

After editing the terrain model to remove any unnecessary edge triangles, the Create Terrain Model
Boundary tool is used to assign a boundary to the terrain that will be maintained when the Survey
Processing Rules are turned on. This tool is located in the Terrain Model group of the Tasks menu as
shown below.

ﬁh Terrain Model s

Al R A T A AR A Ty
Vel %@{J

3 ﬁ 2.3 % % [ Create Terrain Model Boundary }
YT

Y

The tool has three options:

e Extract Graphic - extracts the current boundary for the triangulation to an editable 3D linestring.

e Add Boundary - extracts the current boundary for the triangulation as an explicit boundary in
the terrain element - ie locked boundary.

e Add Ruled Boundary - extracts the current boundary for the current triangulation to an editable

ruled draped boundary element. Deleting this element will remove the boundary from the
terrain.
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Use the Add Boundary method to add a fixed boundary to the selected terrain model. Don not assign a
Feature Definition or a Name for the boundary.

) Create Boundary For... li‘_léj

Method Add Boundary %

Feature -

Feature Definition No Feature Definition El

Mame

After the boundary is added to the terrain model and the Survey Processing Rules are turned back on,
edits to the survey information will still be applied to the terrain model, however, the Max Side Length
and Slivers methods for setting the terrain boundary are no longer available. Reviewing the properties
of the terrain model shows that the Edge Method is set to By Boundary as shown below.

By Boundary

Cantours
Triangles
Trangle Vertices
Flow Arrows

Low Points

High Points

Brezkline
Boundary
Spot

Qe 282898

Festure Name Feld Book 1
Feature Definition X_Trangles

If additional survey information is added outside of the terrain model boundary, this information will not
be added to the terrain model unless the boundary is deleted. The terrain model boundary can be
removed using the Remove Terrain Model Boundary tool in the Terrain Model task group. Removing
the boundary and enabling the Survey Processing Rules will automatically add the new survey data to
the terrain model, however previous edits to the edge of the terrain will be lost.
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Exercise 6 - Correcting the ALL-93756 Dataset

In this exercise we'll fix a few problems with the ALL-93756 dataset.
v" Open MicroStation using the shortcut for the Survey Training class.
v" From the MicroStation File Open dialog, select the ALL-93756 Project.
v Open the Field Book design file for the project.

v' Zoom in on the building in the South-Western quadrant of the project. The fourth corner of the
building was miscoded as BLC as shown below.

Name: 1930

Feature Definition: BLC

Link Code: Close

Zone: 1

Terrain Model Attribute; Determine By Feature Definition
Easting: 158

Data File Name: ALL93756TOPO.csv
Field Book Name: Field Book 1

v/ Edit the properties of the point to change the Feature Definition to the correct field code of
“BLD” (select the point and choose the Properties item from the pop-up menu).

SEEEEEEEE

g Properies

t%@@ij
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v' After changing the feature definition for the point, we can add the point to the linear feature for
the building. Select the building line and choose the Append Point in Linear Feature option as
shown below.

v" Choose the point that you wish to append to the linear feature. Accept the solution. When
complete, the linear feature for the building should appear as shown below.
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Next we’ll fix a second building in the south-eastern quadrant of the project. Unlike the previous
example this one does not have a surveyed point at the back corner of the building. We'll use the Close
Linear Feature command to assume a point to close the building.

v Select the building in the south-eastern quadrant of the project and choose the Close Linear
Feature command as shown below.

N O r] e et el um_ﬂ';z?wu WSS T

n,' " N . ¥ Mare
- 0.0+ IR S WAE AN NN AT CEPTHRO.05
B

s BT ™ SHCRETE thar e

3 nnfm- &“.E&;WE

Determine Bydlge ire Definition

v' The software has two options for closing the figure.

Choose True to construct perpendicular lines as shown below to close the figure. Choose False

to close the figure by constructing a straight line from the first and last points. For this example,
choose True.

B
et oI WAE REEN W RS [EF
’

b BT ™ ST BT ER

sy

Accept/Reject

Linear Feature: Use Close Shape
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Next we’ll fix a Top of Bank feature that was accidentally miscoded and crosses over the survey data as
shown below.

Mame: TE_4

Feature Definition: TB

Zone: 1

Terrain Model Attribute: Determine By Feature Definition
Data File Mame: ALL93736TOPO2.csv

Field Book Mame: Field Book 1

Creation Type: GeneratedByPointList

Line String
Level: SV_¥_Top_of Bank

Points 2312 and 2313 should have been included in the linear feature named TB1. First we’ll remove
these two points from the TB_4 linear feature.

v' Select the TB_4 linear feature and choose the Remove Point From Linear Feature option.

a2k

LONCRETE BARRIER

v" Remove both points from the linear feature.
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v" Next we will insert both points into the linear feature TB1_5. Select the linear feature TB_5 and
choose the Insert Point In Linear Feature option

oo RATTMHATT LONCRETE BARRER

Insert Point In Linear Feature

v Inset points 2313 and 2313 into the linear feature.
The last error we will fix is a crossing break line in the north-eastern quadrant of the project.
v Select the linear feature named “B” and choose the Move Point Along Linear Feature option as

shown below. We'll use this command to slide point 2121 along the linear feature to move it so
it does not overlay the other break line.

22k

I"'I:I\lone
818 %121 Y .
Determing°BY Feature Definition

Move Point Aleng Linear Feature

v Select point 2121. As the cursor is moved, the elevation for the point is determined by either
holding the current elevation or allowing the software to compute the elevation value by sliding

the point along the slope of the line. Set the Point Feature Hold Elevation value to True to
retain the original elevation value.
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AcceptReject

Faint Feature:Hold Elevation

v Issue a data point at the position that you wish to move the point to. When complete, the lines
no longer overlap.

After making these edits, we will create a terrain model for the project.
v In the Project Explorer dialog’s Survey group, right-click on the field book hame to choose the

Create Terrain Model option. A terrain model for the project is created from all of the datasets
contained in the field book.

Survey ~
=[] 5] Survey Data
5 [[E] Design
=-[Af) Field Books
B ] o too |
"v Filters Load »
e Muttime Delete
Export To 4

Create Terrﬁéln Model...

#' Properties

The terrain model should be reviewed for crossing break lines and also for areas where the triangles
may extend across areas where no data was collected.

v Use the Report Crossing Features command discussed earlier in this chapter to review and edit
crossing features.

After reviewing and correcting crossings, the next editing operation is to remove any edge triangles that
may extend across areas where no survey data was collected.
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The Edge Method for terrain model creation defaults to Max Triangle Length with a value of 100. Before
removing any extraneous edge triangles, try changing the Length parameter to a shorter value.

v' Select the terrain model and choose the Properties option to access the dialog shown below.
Try changing the Length parameter to 50 or 75 and review the results. If the Length is set too
short there may be areas where triangles that you wish to maintain are removed.

Edge Method Max Triangle Length

[T 100.0000 I

Contours
Triangles
Triangle Vertices
Flow Arrows

Low Paints
High Points

Breakline
Boundary
Void
Spot

cEEE IEEEEER

Feature Name
Feature Definition

After adjusting the triangle Length parameter, the next step is to edit the terrain model to remove any
unnecessary edge triangles.

v" In order to edit the terrain model, we need to first deactivate the Survey Processing Rules as
shown previously in this chapter. Once the rules are deactivated, we can make edits to the
terrain model.

v" Choose the Edit Terrain Model command from the Tasks menu as shown below.

# Terrain Model BRERA

e d=a R s h

A A AR RN D
E fyﬁl ; .i_;h % % A Edit Terrain Model

AR A 5
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v From the Edit Terrain Model tool settings, choose the Delete Triangle By Line command to
remove any unwanted edge triangles by dragging a line through the triangles as shown in the
example below.

”J, Edit Terrai... - X

BK) BK ] BB B [l

Terrain I'-:1cc|e| Field Book 1
Triangles

v' After removing any unwanted edge triangles, the next step is to create a fixed boundary for the
terrain model. Choose the Create Terrain Model Boundary command as shown below.

# Terrain Model BRERA

45 & & By Sl
i Iryﬁu ; Ii_'i % % & Create Terrain Model Boundary

| A R ) 5 A

v Select the terrain model and use the Add Boundary option to add the boundary to the terrain
model.

v’ After adding the fixed boundary to the
terrain model, we can now reactivate the

Survey Processing Rules. In the Project Aot :

] = ctijate Survey Processing Rules
Explorer dialog, select the Model name and  BME 5 _
choose the Activate Survey Processing -7y Fi G Properties

Rules option.

Changes to survey data within the interior of the terrain model will now update the terrain,
however the boundary will remain fixed unless the boundary is removed from the terrain model
by choosing the Remove Terrain Model Boundary command in the Tasks menu.
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The data is now ready to be exported to a survey basemap for use by the designers on the project. Take
the following steps to export the file to a survey basemap design file, removing the survey “rules”.

v" From the MicroStation menu, select File > Save Settings.

v" From the Survey group in the Project Explorer dialog, right-click on the field book and choose
Export To > DGN Graphics... as shown below.

Survey -~
=-pA ] Survey Data
=}/ Design
i
1 G2
i []7y Filters Load 4
el Muttime Delete
| Export To > GEOPAK Format
Create Terrain Model... InRoads Format
P Properties MX Fermat
LandXML Fermat

Trimble Link Format....
Leica DBX Format....

DGM Graphics... E

v' Save the new file to the \Design\Survey\Basemaps folder as shown below. Name the file using
the PID number for the project followed by “_BE001.dgn”.

E‘! Save visible survey data to: *
« v <« Survey » Basemaps v | QO Search Basemaps ¥
Organize * Mew folder =z - o
~ - - .
I Deskiop MName Title Comments
£# Dropbox Mo items match your search.
f@ OneDrive
a Eric Thomas
[ This PC vl = s
File name: | 93756_BEOD1.dgn -
Save as type: | Microstation DGN (*.dgn) ~

“ Hide Folders Cancel

e

v After the export is complete, the software will open the newly created file. The survey mapping
and the terrain model are contained in the new file; however, the survey processing rules are
removed.

v You may wish to lock the data to prevent accidental edits. To do so, use the MicroStation

Element Selection tool to select all the elements in the file. Choose Edit > Lock to lock all the

selected elements. After completing this task, choose File > Save Settings and then exit

MicroStation.
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8 Processing Multiple Data Sets

Handling Duplicate Point Names

When processing multiple datasets for the same field book it is not unusual to encounter duplicate point
names. There are two cases where this typically occurs:

1. The same control points are contained in multiple datasets.

2. The field crew accidentally collected new data using the same point names as a previous
dataset.

In either case, the duplicates can be handled upon import. When each dataset is imported the software
will notify the user of any duplicates as shown below.

P Y

a5 Duplicate Point Feature found = | B e
] @ Q
Apply  Apply All Cancel

Option | Differences

@ Overwrite S0
© Skip

) Rename

(@) Next Name Prefix
Suffix

Counter (1

The Prefix and Suffix fields can be used to append the point names with a user defined prefix or a suffix.
© When assigning prefixes or suffixes, care must be taken to ensure that the resulting point names
will be compatible with GEOPAK COGO naming conventions if the survey points will be exported
to a GEOPAK GPK file.
© See Chapter 3 for information on COGO survey point names

© See Chapter 14 for information on exporting data to GEOPAK formats.

The Counter field is used to add a value to the point names. The accompanying key-in field is used to
specify an increment factor.

The Differences tab, shown on the following page, will allow you to compare the values for each point
before deciding which action to take on the Option tab.

Chapter 9 — Correcting Errors Page 127



October 25, .
2016 GEOPAK Survey with OpenRoads Technology @

-

a5 Duplicate Point Feature found = | B e
@
Apply  Apply All Cancel
Existing Proposed
Puoint Featurs »  Poirt Feature -
Name: 5V10 Name: SV10
Feature Definttion: HUBS Feature Definition: HUBSET
Link Code: None Link Code: None
Zone: 0 =| Zone:1 =
Temain Model Attribute: Determine By Feature ~ | Temain Model Attribute: Determine By Feature T
Definition Definition
Easting: 2037532.9185 Easting: 2037532 8877
Northing: 593186.7767 Northing: 593186.7748
Elevation: 820.4781 Blevation: 820.4916
Data File Name: lor511a.de Data File Mame: lors11b.dc
Field Book Name: Default 1 . Field Book Name: Default 1 il

Exercise 7 - Processing Multiple Trimble .dc Files

In this exercise, we’ll import two datasets in a raw data format and perform a few edits to correct
various errors.

v

v

Open MicroStation using the shortcut for the training class

From the MicroStation File Open dialog, select the Project configuration file LOR-12121 and
then open the following MicroStation design file

\Survey\RawData\12121_FB001.dgn
Create a new Field Book named LOR-511
Load the following data files:

\Survey\RawData \lor511a.dc
\Survey\RawData \lor511b.dc

Four duplicated point names will be encountered. Choose the appropriate action (Overwrite,
Skip, Rename, Next Name).

After importing both datasets, change the MicroStation Annotation Scale to your preferred
value.

Note: You may want to turn off the level for the Setup Lines and the Observation Lines before
reviewing and editing the data.

From the MicroStation pull-down menu, select File > Save Settings.
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9 Correcting Errors

Exercise 8 - Correcting Errors
Occasionally a survey point or linear feature will be miscoded in the field. These coding errors are easy

to correct in OpenRoads Survey. In this exercise, we’ll correct a few code errors using the design file
from a previous exercise.

v/ Open MicroStation using the shortcut for the training class

v From the MicroStation File Open dialog, select the Project configuration file LOR-12121 and
then open the following MicroStation design file:

\Survey\RawData \12121_FB001.dgn

v" Notice that there are two yellow warning icons displayed in the dataset as shown below.

Open the Survey Details dialog to review the warning messages as shown below.
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=] Bement List L, Message Center

Description
%, Feature Definttion WCLWALLA Mot found in Feature De Save As...
Hide Message Icons

Zoom To
s

v Right-click on the warning message in the Survey Details dialog and select the Zoom To option to
find which warning icon in the design file corresponds to the selected message. Note, that this
option is really a window center operation and not a true zoom. Use the MicroStation view
controls to zoom in the desired amount before selecting the Zoom To option.

Point SV1676 has been miscoded in the field. Edit the point to change the Feature Definition to
PAD (select the point and choose the Properties option to edit the Feature Definition). The
point will dynamically be included in the linear feature named PAD as shown below.

-

Linear Feature

LEEE T 5 LELL]

Mame: PAD
Feature Definition: PAD
3 Zone: 0
Description: WHATH:0LD WALL MAT%:CONCRETE
Terrain Model Attribute: Determine By Feature Definition §
Data File Name: ler511b.dc
Field Book Mame: LOR-511
Creation Type: GeneratedByLinkCodes

"
"
n
"
n
"
"
»
"
»
"
»
"
»
"
"
[]
"
"
n
"
"
"

This particular linear feature represents a headwall, not a concrete pad, so we’ll need to make
additional edits to the data to correct the feature code for all the points in the linear feature and
also to close the linear feature.

v To edit the Feature Definition for all of the points in the linear feature, use the MicroStation
Element Selection tool to select the linear element. From the pop-up menu, select Edit Point
Features as shown below.
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The Survey Details dialog displays the points that make up the linear feature. Select all the
points and right-click in the selection margin at the left of the Name column to access the menu
shown below. Change the Feature Definition to WALLH for the selected points as shown below.

[ESE=X=)
[=! Bement List /1% Message Center
Mame Display Feature Defintion  Link Code Zone Description Temain Model A... =
| 27 Edit selected items. P22 Mame
T |1 View b | 2 Display =
| A Selection ¥ | 2*  Feature Definition —
~|'i,  Export selected items... » | 2 Link Code WAL |g|
~ | A Create Control Points from selected items. 2 Fone rl:\g" I
= Edit Observations #*  Description i
« Media files 2 Terrain Model Attribute b
Row: Report on selected items, & Attributes Pair
L—| 3 Delete selected itemns. #  Control Codes y
L] ResetDetails 2 Easting
2 Morthing
2 Elevation
2 VBA Macro
2 MediaFile

v" To close the linear feature, Use the MicroStation Element Selection tool to select the linear
feature. Choose the Manage Point List option from the pop-up menu. The Linear Feature dialog

shown below is opened.
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. : i
f J Linear Feature : PAD LI—I—J:I X ) ‘
] . R
AccepD Cancel | Add Insert Replace Delete | Up Down Transpose || Locator
Name LinkCode b |
[|svis7 [None - |
[Glswvien |Nene - ;
[|svis72 [None - Sw%l ?q'\\
[Gsvis73 [Nene ME -,
[ svis7s [None -
[|svis7s None -
v [dsviess Close -
I
I
1
1

Change the LinkCode option for point SV1676 to Close. Select the Accept button. The linear
feature is closed and dynamically updated.

v" Open the Survey Detuails dialog and use the Zoom To command to move to the next warning
message. Point SV1778 should be coded as WALLA.

After changing the feature code to WALLA, the point is dynamically included in a linear feature.
Use the Edit Point Features... command to change the LinkCode for point SV1778 to Close.
A visually inspect of the data will reveal a few minor problems. Make the following edits:

v' There is a problem with the edge of pavement lines crossing on the west side of the project.
Point SV1214 has a feature definition of EP1. This point should have been coded as EP. Use the
point Properties dialog to change the feature definition for point SV1214 to EP. Since the linear
features are defined as dynamic link features, the point is automatically included in the linear
feature EP and is removed from the linear feature EP1.

s

svierg, SVIRTA 3 < ety
V19T [ WG . - SVI30%amng L -
.......... E IR S04 ... sviza)
e _mW@R e _ sl _sumpag S¥iz0g.
i~
| S
! o
S, L ;
20 eI oo SMIRIG L SMIZOS L Svigg
| ~
] B
| e
T V1209

Name: EP1

Feature Definition: EP1

Zone: 0

Terrain Model Attribute: Determine By Feature Definition
Data File Name: lor511a.dc

Field Book Name: Default 1

Creation Type: GeneratedBylinkCodes

Line String
Level: PV X _EOP
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v" The ODOT tree and shrub line feature definitions are defined uniquely for cases where the
woods are to the surveyors left or right depending on the direction of survey. To use these
codes correctly, if the woods or the shrub line are on the surveyors left the WOODSL or SHRUBL
codes should be used. Conversely, if the woods or the shrub line are on the surveyors right, the
WOODSR or SHRUBR codes should be used.

There are three tree lines in the survey data. Each of them displays the arcs representing the
tree line in the wrong direction. There are two ways to correct this problem:

o Select the linear feature and choose the Transpose Feature command.
o Change the feature definition for the points that make up the linear feature to use
either the WOODSL or WOODSR feature definition as necessary.

Try correcting the problem using each method described above.
v" Adriveway at the west side of the project has been accidentally coded as a drainage ditch.

Locate the driveway shown below and edit the point list to change the feature definition from D
to DR for each side of the driveway.

swsgf

SYEsZ

V1986,

V1985,
J &
o [ s ;
Y95 5\”945‘]_ Mame: D 11 E

Feature Definition: D

SW1968, ]
g Zone: 0
% MNLFL i Terrain Model Attribute: Determine By Feature Definition
SV1964 Data File Mame: lor511b.dc et V150
SVI9E 5\!’]94&‘ Field Book Name: Default 1
Creation Type: GeneratedBylLinkCodes
SV19ES, SWW-I s ================
= v Line String

12 B SVISSY. . awizsg. ... | L=t T e SYI9H
B b3t 7 S LAt S syizea.
— sy s¥ledq -swig e wied SV
_SWIZ4E . . _ SWIRAl . WRIG. .. _. . SN SVIZ2R . sylzen

v" From the MicroStation pull-down menu, select File > Save Settings.

Chapter 9 — Correcting Errors Page 133



October 25, .
2016 GEOPAK Survey with OpenRoads Technology @

This page intentionally left blank

Page 134 Chapter 9 —Correcting Errors



@ GEOPAK Survey with OpenRoads Technology Oct:g:; 25,

10 Graphic Linear Features

When collecting survey data in the field, it is not always easy to predict how the survey data will be
triangulated. Occasionally, it may be necessary to append the field data by drawing some 3D graphic
break lines to insert into the surface in order to provide a better triangulated model. This can be
accomplished by inserting a Graphic Linear Feature into the surface.

A graphic linear feature can be any MicroStation graphical element. Editing consists of using
MicroStation tools to draw or modify the element. The symbolization of these linear features can be
controlled by the assigned feature, but assigning a specific feature is an option — not a requirement.

Exercise 9 - Graphic Linear Features

In this exercise, we will place two graphics elements in a 3D file, representing the base of a headwall,
and then import these elements into the survey data as a break line.

v" Open MicroStation using the shortcut for the training class

v" From the MicroStation File Open dialog, select the Project configuration file LOR-12121 and
then open the following MicroStation design file:

\Survey\RawData \12121 FB001.dgn

v' Optional:
o Change the Annotation Scale to 1:5
o Turn off the following levels:
= SV_Observation
= SV_X_Text_Comment
= SV_X_Text_Description
= SV_X_Text_Elevation

This will reduce the overlapping text and make it easier to read the point names when zoomed
in on each point.

v' Zoom in on the linear feature named WALLA as shown on the following page. This feature
represents the top of the headwall.

Chapter 10 — Graphic Linear Features Page 135



_________________ 6
7 ‘B&%%mﬁ@"ﬁ}::@ﬁ‘ﬁf .

Linear Feature

Name: WALLA

Feature Definition: WALLA

R — Zone:1

Terrain Model Attribute: Determine By Feature Definition
S\’]SB!}./ Data File Name: lor511b.dc

BV Field Book Mame: Default 1

| Creation Type: GeneratedByLinkCodes

e
SW?_]&-. Shape
w2y [ Level: BR X_SV_Abut

s
- SWITIE, 5 p
svIT2p 1 svIm 674

1

Do

- suTzd \
S

o

| b

Let’s take a look at how the triangles were formed for this dataset.

v Select the terrain model and choose the Properties command from the pop-up menu.
v Change the Feature Definition to X_Triangles
v Change the view Display Style to lllustration > Default as shown below.

& View1 - Top, Design [E=H = =)

@ -AQRQRRHEO W ivd e

@ 1 Filed Hidden Line 3

2 Hidden Line v § Element Selection |_= 2 |
lustration P &)1 Defaut
Monochrome Y& 2 Ignore Lighting Bloco s @
Smooth F &) 3 Modeling ~
Thematic * @) 4 Shadows ‘# —ae Ii N
Transparent M@ 5 SkySphers

Wireframe

Open Display Style Dialog
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Now let’s rotate the view to get a better look at how the triangles are formed around the
headwall on the south side of the road. Use the Rotate View command to orient the view similar
to the example below.

P Terrain Model: AllFieldbooks
B Triangles

Elevation 810.6020'

Slope 64.14

Aspect 180.51

Level: DT_X_TIN_Hull

Notice that some of the triangles are formed such that they extend from the top of the headwall
out into the ditch. The bottom of the headwall was not coded as a break line by the field crew.
Rather than send the crew back out to pick up additional points, we’ll draw a 3D MicroStation
SmartLine that can be inserted into the terrain model as a graphic linear feature.

There are some surveyed points in the dataset that we can draw a 3D SmartLine through in
order to better define the bottom of the headwall.

v Set the active MicroStation level to DT_X_Break_Line

v' Change the MicroStation Display Style back to Wireframe

v" Draw a MicroStation SmartLine element through the following points:
SV1621, SV1781, SV1782, SV1844,SV1845, SV1619

v" Toinclude the 3D SmartLine in the terrain model, use the MicroStation Select Element tool to
select the element, and then choose the Add To Terrain Model icon as shown on the following

page.
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Add To Tr:l"ain Model

e
e

v' Set the Feature Type as Break Line as shown below.

j Add/Remave | = e

Terrain Medel AlFeldbooks El

Feature Type  Break Line El

v" Follow the prompts to accept the Terrain Model and the Feature Type. The 3D Smartline is
added to the terrain model which is dynamically updated as shown below.

Terrain Model: AllFieldbooks
Triangles

Elevation 811.5217'

Slope 3774.39

Aspect 181.66

Level: DT_X_TIN_Hull
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The headwall on the other side of the road has a similar problem. Take the following steps to better
define the bottom of the headwall:

v" Choose the MicroStation level DT_X_Break_Line
v Draw a SmartLine through points SV1769, SV1772, SV1786, SV1795, SV1780, SV1779, SV1777.

v' Add the line as a new graphic linear feature.

v' Set the MicroStation display mode to lllustration and rotate the view to admire your handiwork.
A rotated view showing the terrain model from the south east using the Feature Definition of
Existing Ground 5’ Contours is shown below.

Caution!
Be careful when adding graphic break lines that you do not create an overhang situation where
the graphic break line goes underneath the top of the headwall.
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11 Bridge Surveys

Field Codes

The ODOT Feature Code list includes the field codes listed below for bridges. The information in this
section is provided in order to better define the codes and their intended use.

Field Code Description Terrain Model Attribute
BD Bridge deck Do Not Include
BOB Bottom of the beams Do Not Include
BRFLOOR Bottom of the bridge deck Do Not Include
BRRAIL Top of the bridge railing or parapet Do Not Include
BRSEAT Beam seat elevation shots Do Not Include
PIER Perimeter of the pier Do Not Include
PIERCB The bottom of the pier cap Do Not Include
PIERT The outline of the pier cap Do Not Include
WALLA The outline of the abutment wingwall or the face of the Break

abutment breastwall. Shoot the bottom of the wall as a break

line.

BD: Bridge Deck is used to determine toe to toe of parapet and perimeter of the bridge deck.

BOB: Bottom of beam is used to determine vertical clearance and location of the beams. Use judgment
to determine the points of critical vertical clearance. The minimum shots for BOB are one at each
bearing. If the beams might be reused, shoot the web for one exterior beam. Also shoot any changes in
the bottom of the beam due to cover plates. Shoot a point on each side of the change in section.
Measure the center to center spacing of the beams. This will be used to determine the location of the
beam:s.

BRFLOOR: Bridge Floor is used to determine out to out of bridge deck and bottom of bridge deck. This is
especially important for slab bridges and stage construction. If stage construction is considered, a shot
should be taken where the deck will be cut for stage construction. Discuss with the project manager if
this shot is necessary and exactly where the shot should be taken.

BRRAIL: Bridge Rail is used to locate the barrier. This information may be needed if the parapet is to be
reused. Discuss with the project manager where the shots on the railing should be taken.

BRSEAT: will be used for the elevation of the beam seat. Take shots as close to the centerline of each
beam as possible. Record where the point was taken in relation to the beam. These shots will used in
conjunction with the BOB to determine the height of the bearing device.

PIER: used to determine location, and size of pier columns.

PIERCB: used to determine location, skew, and size of pier cap.
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PIERT: Pier Top is used to determine location, skew, and size of pier cap. These shots are used to
determine the skew of the pier cap. Take a shot at the top and bottom of each step in the pier cap.
Also, take a shot on the opposite side of the pier cap. These shots will be used to determine the width of
the pier cap.

WALLA: The purpose of these points is to determine the location and skew of the abutment. From
these shots we would also like to be able to get the outline of the wall. For the wing walls, at a minimum
get a point at all four corners and another shot along each face of the wing wall. Shoot the bottom of
the wall or where the ground meets the wall as a break line. If you are collecting the bridge information
as a separate job on the data collector, the WALLA feature code should be included with in the
topographic data, not in the bridge data.

Terrain Model Requirements

For projects containing one or more bridges, the existing ground terrain models should not include any
of the bridge information. A separate terrain model is required for the surface of each bridge.

Note that the bridge codes in the ODOT Field Code list are all configured with the terrain model
attribute set to Do Not Include with the exception of the WALLA code. This will ensure that the ground
terrain model for the project contains the existing ground information under the bridge and does not
include the bridge itself.

Data Collection Procedures

The recommended practice for bridge surveys is to collect all of the bridge information as a separate job
in the data collector. This ensures that all the necessary data for the bridge is isolated from the ground
terrain survey and can be used to easily generate a terrain model for the bridge deck information. Note
that the WALLA feature should be collected with the topographic information, not as part of the bridge
job ib the data collector.

If the bridge information has been collected in the same job on the data collector as the topographic
survey, the easiest way to generate the surface of the bridge is to use the Bentley Civil Terrain Modeling

tools to create the bridge deck surface from 3D graphics rather than the OpenRoads Survey tools.

An example of each approach is provided in the following two exercises.
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Exercise 10 - Creating a Bridge Terrain Model Using Separate Data Files

In this exercise we'll process survey data in which the bridge information was collected as a separate job
on the data collector. Each portion of the data will be processed into separate field books.

v" Open MicroStation using the shortcut for the training class

v" From the MicroStation File Open dialog, select the Project configuration file MAD-16653 and
then open the following design file:

\Survey\RawData\16653_FB001.dgn
v' Create a new field book and name it MAD 665-397 Topo. Load the following data file:

\Survey\RawData\MAD-665-397.sdr

This data file contains the topographic survey for the project. The data is imported as shown
below. Notice that a terrain model was not automatically generated for the data.

v Create a second field book for the bridge information. Rename the new field book to: MAD-665-
397 Bridge

v" Load the following data file:
\Survey\RawData\MAD-665-397BRID.sdr

The data is imported as shown on the following page. A terrain model is not generated for this
field book either.
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Note: In the Project Explorer dialog, you can turn on/off the display of the data for each field
book using the check boxes next to the field book name as shown below.

Survey ~

= Survey Data
5. [#][E] Default
_,.r | Field Books
H + MAD 665-357 Topo

Lo J "y lFilters

v' To create a terrain model for the topo data, right-click on the field book name and choose the
Create Terrain Model... option as shown below.

Survey ~
- Survey Data
5-{¥|[E] Defautt
—J 1| Field Books
- +J it — ;
; Load 3
Delete
Export To 2

Create Terrain Model..

¥

' Properties

A terrain model is created using the name of the field book.
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The field book containing the bridge deck information will be used to create a second terrain model for
the bridge deck. This data file includes some features that are will be included in a terrain model (X) as
well as the bridge deck feature (BD) that is not included in the terrain model.

v" To include the bridge deck in the terrain model, select the bridge deck element and choose the
Properties option from the pop-up menu. Change the Terrain Model Attribute item to Break
Line as shown below.

T =g,

-..._.___-
g

TR o _—

MName

Display

Feature Definition - ; .

Zone Pricy L e ———

Description QT?ESH._J
i

Aftributes Pair |Not Set
Len Detemmine By Feature Definition
e Namg Do Not Include
WBA Macro
Fie [an| Soft Break Line %
= - Boundary
reation Type |rape Boundary
- Void
T1T:a_:|_:_ili, Drape Void
—— | Breal Void
Island
Contour
Hole

Segments

Lrea Non co-planar shapes
Elevation -1240.2860

Note: Any other features, such as the LINE2D feature code, that are not normally included in the
terrain model can be added to the bridge deck terrain model by changing the Terrain Model
Attribute to the appropriate value.

v’ Create the terrain model for the bridge deck by right-clicking on the field book name and
choosing the Create Terrain Model... option. A second terrain model is created for the project as
shown in the Project Explorer dialog’s Civil Model tab below.

Civil Model L

=« Civil Data
5. 16653BEDD1 dgn, Design
i Lingar Elements
¥ Point Blaments
= 3D Linear Elements
— 4 Temain Models
- Temain Model: MAD-665-357 Bridge
FH: Temain Model: MAD-665-357 Topo
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Take the following steps to display the terrain models:
v' Change the Feature Definition for the Topo terrain model to Existing Ground Triangles
v' Change the Feature Definition for the Bridge terrain model to Existing Bridge Deck

v' Set the Edge Method for the bridge deck terrain model to Maximum Triangle Length with a
value of 1 foot.

v' Change the View Display Style to Illustration

An example of the completed terrain models for the project is shown in a rotated view below.

= el )

W View1, Design

Br-dx- A REHD| WEC L "@'%ﬁ @
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Exercise 11 - Creating a Bridge Deck Terrain Model from 3D Graphics

In this exercise we'll import multiple datasets to define the existing ground terrain as well as generate a
separate terrain model for a bridge deck.

The survey data for this project includes both ground terrain information as well as the bridge deck
information in the same survey dataset. The bridge was not collected as a separate job on the data
collector.

v" Open MicroStation using the shortcut for the training class

v From the MicroStation File Open dialog, select the Project configuration file DAR-11222 and
then open the following design file:

\Survey\RawData\11222_FB001.dgn
v Create a new Field Book and import the following datasets:

\ Survey\RawData \DAR118CHANX.sdr
\ Survey\RawData \DAR1180849.sdr

\ Survey\RawData \DAR1180849B.sdr
\ Survey\RawData \DAR118WL.sdr

\ Survey\RawData \DAR118VRS.sdr

v' After the datasets have been imported a new terrain model is automatically created. Edit the
terrain model properties to set the Display Feature to X_Contours 05’ Major. Notice that the
edge of pavement and the center of pavement lines stop short of the bridge deck. This causes
the contour lines to drop off before the terrain surface reaches the bridge deck.

Name: BD

Feature Definition: BD
BN Zone: 1
B Description: MAT?:CONCRETE THICK?:22" COND:FAIR
Terrain Model Attribute: Determine By Feature Definition
Data File Name: DARI18CHANX sdr
Field Book Name: Field Book1
Creation Type: GeneratedByLinkCodes

v Turn off the levels DT_X_Contour_Major DT_X_Contour_Minor, and any other unnecessary
levels to clean up the screen display before moving to the next step.
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The Create From Elements tool, located in the Task Navigation dialog’s Terrain Model group, is
used to create a new terrain model from selected 3D MicroStation graphics.

/M Survey Processing

Analysis & Reporting

> (€| ¢

# Terrain Model =
%%%%%%é
8 ’{t@ 4@; % 4&] - | Crleate From Elements |
AL

ARELY 4

u]

Depending on how the survey data was collected, creating a terrain model for the bridge deck
can be as simple as selecting the bridge deck element(s) or can involve edge of pavement and a
centerline lines that were collected across the surface of the bridge deck using the LINE2D
feature code.

In this dataset, the perimeter of the bridge deck was collected as one closed element and the
edge of pavement and center of pavement lines were stopped short of the bridge as shown
below.

Name: BD
Feature Definition: BD

Zone: 1

Description: MA NCRETE THICK?:22" COND?:FAIR
Terrain Model Attribute: Determine By Feature Definition
Data File Name: DARLII8CHAMNX, sdr

Field Book Name: Field Book 1

Creation . GeneratedByLinkCodes

KIMTATNE
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v" It may be desirable to connect the edge and center of pavement lines by drawing 3D lines across
the bridge in order to generate a crowned surface for the bridge deck. Before we generate the
terrain model, draw lines across the bridge as shown below. Use the level DT_X_Break_Line for
these graphics.

The next step is to trim the lines so that they meet the bridge deck limits. We'll also draw two
lines along the edges of the bridge deck as shown on the following page.

Note: This method assumes that the profile of the bridge deck surface is on a continuous slope
and is not in a vertical curve.
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v Use the MicroStation Trim To Element tool to trim the lines to intersect the bridge deck as
shown below.

Task
Bsks vEx o Viewl - Top, Design
. ge _ @ %~ A Q
JTE!sks il I
Civil Tools —
|,a1é_ Survey |‘
L I j? L e -
lh 24304\ 5P 8k Z[ el el
> 3t 1 Modify Element
Bl ™, =
>
A Survey Pracessing [2> 2 Break Element
Analysis & Reporting 7 R
B Terrain Model A4 Trim To Intersection
ﬂ'_.ﬂ General Geametry ‘”L R ™
g
£ Horizontal Geometry 1t 6 Trim Multiple
=¥ iTri
BA vertical Geometry 1 j I InteliTnm
T
J Drawing ! 8 Insert Vertex
. 5 2 1% 9 Delete Vertex
i A /‘\ i =
NS A YN T _ _
;7 0 Construct Circular Fillet
I
B} a, _\ Q  Construct Chamfer
W S 2
EOO O JoDam == Open 'Modify' as Toolbox

KB ACOTTOMSA0D

We will use these 5 lines to generate the bride deck terrain model.
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v Select the Create From Elements tool from the Terrain Model group in the Task Navigator.

/M Survey Processing L'
© Analysis & Reporting v
#™ Terrain Model HEmERA

&Eg
B
[l 5%
+M@
& -

e Set the Feature Type to Break Line

e Set the Edge Method to None

e Set the Feature Definition to X_Bridge Deck

e Name the terrain model using the PID number for the project as follows:
11222 BridgeDeck

Select each of the lines when prompted to Locate Element to Add as shown below. Each line
will be included as a Break Line in this terrain model and is hilighted as you select the elements.

B 7 ate Terrain Model B S| o) | R

Feature Type Break Line R . ' : D FCOTTONEOD
. EN , !
Edge Method None
Feature

Feature Definition  Exigting Ground Boundar)El

Locate Element To Add

"7‘“ MName 11222 _BridgeDeck el Line
Level: DT_X_Break_Line

Reset when you have finished selecting the lines.

You are now prompted to accept the settings. Issuse a data point to accept the Feature Type
and Edge Option paramaters. Upon completion, the terrain model is created.
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v" Now it’s time to examine your handiwork. Take the following steps to view the terrain models.

Select the AllFieldBooks terrain model and change the Feature Definition to X_Triangles
Turn on the level DT_X_Triangles if it is not on

Turn off the level BR_X_SV_Deck_Top

Change the MicroStation Display Style to lllustration

Rotate the view to review the terrain model triangulation

O O O O O

With this dataset there is a drop-off between the pavement and the bridge deck surface at each
end of the bridge. Additional editing to the existing ground terrain model is necessary to
eliminate the drop off. This can be facilitated by drawing a 3D line string at each end of the
bridge deck to be inserted into the existing ground terrain model.
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v Use the Place SmartLine command to draw a 3D line string each end of the bridge deck. When
drawing the SmartLines, be sure to snap to the ends the lines that were used to make the bridge
deck surface.

v" Select the 3D Smartline and choose the Add to Terrain Model command as shown below.

smzy

T '

Take R TR =
N:;;m-“ W.a’mﬂﬁm" T

¢ [ e AL

v' When prompted, identify the AllFieldBooks terrain model to add the element. Set the Feature
Type to the Break Line

v'  Repeat these steps to add the Smartline at the other end of the bridge deck to the AllFieldBooks
terrain model

The completed terrain models for the bridge deck and the ground survey are shown below.
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The bridge deck terrain model is added the Civil Model tab in the Project Explorer dialog as shown
below:

Civil Model -~

= Civil Data
(- 11222BE001.dgn, Design
----- " Linear Elements
----- + Point Blements
-2 3D Linear Bements
[—J% Temain Models
Bt Terain Model: 11222_BridgeDeck
Temain Model: AlFieldbocks |
JI ﬂ Comidors
----- 7 Superelevation
-l Civil Cells
----- W Civil Objects
----- < Referenced Models

Notes about this example and data collection procedures

In this example, the edge of pavement and pavement crown lines for the bridge deck was not collected
in the field. Instead, 3D lines were drawn across the bridge deck limits in order to generate the surface
of the bridge deck. This data could have been further enhanced in the field collection process as detailed
below:

© Use the EP and CP field codes to collect the edge of pavement and center of pavement lines up
to the bridge deck limits

© Collect the perimeter of the bridge deck using the BD field code, including points at the edge of
pavement and center of pavement locations.

© Use the LINE2D field code to collect the edge of pavement and center of pavement lines across
the surface of the bridge deck. The LINE2D code will draw 3D lines in a 3D MicroStation model,
but the lines are not included in the terrain surface.

© Create the bridge deck terrain model using the 3D lines drawn for the BD and LINE2D features.

The goal is to create a seamless transition from the existing ground terrain model and the bridge deck
terrain model. There may be other methods to achieve these results.
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12 Ground Survey and LiDAR Data

Occasionally it is necessary to merge ground survey information with LiDAR generated terrain models in
order to deliver a combined terrain model. LiDAR based terrain information can come from a variety of
sources including the ODOT Office of CADD and Mapping Services and the Ohio Statewide Imagery
Program (OSIP). Regardless of the data source, the procedure to merge the terrain information is
similar. This chapter will detail the process to generate an OpenRoads terrain model from OSIP XYZ data
and merge the data with ground survey information.

Exercise 12 - Merging OSIP Data with Ground Survey

In this exercise we will merge ground survey information for a slip project with OSIP data for the area.
Part 1 - Import the Survey Data
v" Open MicroStation using the shortcut for the training class

v" From the MicroStation File Open dialog, select the Project configuration file TUS-77777 and then
open the following design file:

\Survey\basemaps\77777_BC001.dgn

v" The file was created using the ODOTSeed3d_OH83-NF.dgn seed file. Before proceeding, verify
that the Ohio North Zone GCS is active.

v' Create a new Field Book to import the Survey data. Import the following file:
\Survey\RawData\TUS-77.dc
v’ After importing the data, create a terrain model for the field book.
There are a few problems with the data that must be corrected before we merge the data with the OSIP
information. The field code for the Toe of Slope was miscoded as TS instead of TSL. Additionally, there
are not any mapping codes in the data to define the start and end of the linear features.

Take the following steps to change the TS field code to TSL:

v In the Project Explorer dialog, select the TS point features from the data tree as shown on the
following page.
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E-[V][E Defautt
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l_=_| Data Files
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E-[¥]*, Point Features
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[}~ Linear Features
{¥]% Control Points
[ 7r Setups
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-[¥]*, ALL Point Features
[~ ALL Linear Features
% ALL Cortrol Points

%7 ALL Setups
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-.[#%y Filters

Once selected, all of the points defined with feature TS are displayed in the Survey Details dialog.

v/ Open the Survey Details dialog, select all the points, and right-click in the margin to reveal the
editing options shown below. Change the Feature Definition to TSL and apply the change.

,
[ Survey Details =

=] Element List |A mmﬂ

Feature Defintion  Link Code Description

5V054

SVD55 True T5 MNone

None

| #  Edit selected iterns. 4 _) . MName 3
et T View v | 2 Display »
el A Selection » |j Feature Definition » Tl

i I, Export selected items... v | 2 LinkCode » @

| A Create Control Points from selected items. # Zone 3

s 7| Edit Observations #*  Description 4

i ) Mediafiles ' Terrain Model Attribute »

T <7 Report on selected items. Z  Attributes Pair »

R > Delete selected items. # Control Codes »

_ [l Reset Details ¥ Easting 2

2 Morthing »

#  Elevation »

2 VBA Macro 3

2 Media File 3
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v" The linking codes for the linear feature have not been defined. In the Survey Details dialog,
change the Link Code parameter to Start for point SV036 as shown below.

[ESEE
[=] Blement List | /% WMessage Center
MName Display Feature Defintion  Link Code Zone Description Temain “
» SV036 Tue TsSL Start E 0 Dietermi
Sv037 True TSL Mene 0 Determil =
Sta
Sv038 True TSL Sta :hk 0 Detemi
V039 True TSL ArcPC 0 Determi
MenTanPC
SV40 Tue T5L ArcSingle 0 Dietermi
ArcTodrc )
SViod1 True TSL MonTanPT 0 Dietermil
Svin42 True TSL ArePT 0 Determil
ArcToggl
SV043 True TSL oy e 0 Detemi
V44 True TSL 5:0665'13&6 0 Determi
Llose
Svin45 True TSL Tene 0 Detemi ™
4 T [
Row: 1 of27 | b Ml

This will dynamically link all the points with the TSL feature definition in numerical order as
shown below. Next we need to break this up into a few different linear features.

Mame: T5L

Feature Definition: T5L

Zone:

Terrain Model Attribute: Determine By Feature Definition
Data File Mame: TUS-T7.dc

Field Book Mame: Field Book 1

Creation Type: GeneratedByLinkCodes

Line String
Level: SV_X_Toe_of Slope
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v Insert the following Link Codes for the points listed below:

Point Name Link Code
SV045 End
SV046 Start
SV053 End
SV054 Start
SV056 End
SV057 Start
SV060 End
SV074 Start
SV075 End

v All of the Top of Bank features were coded as TB1 in this dataset. These also need to be
connected using linking codes to define the proper linear features. Make the following edits to
the Link Code for the TB1 features:

Point Name Link Code
Svoo1 Start
SvV014 End
SV015 Start
SV024 End
SV025 Start
SV035 End
SVo61 Start
SV073 End

Next we'll review the triangulation of the slip data and remove any unnecessary triangles.

v' Change the feature of the terrain model to X_Triangles (select the terrain boundary and choose
the Properties option to set the Display Feature option).

There are several triangles that connect across areas where no information was collected. This can be
minimized by setting the Maximum Side Length parameter and then further refined by removing any

undesired triangles.

v' Select the terrain model and choose the Properties option. Change the Edge Method to Max.
Triangle Length with a Length value of 25. This will remove most of the unnecessary triangles.

v" From the Tasks menu, select the Edit Terrain Model command from the Terrain Model tab as
shown on the following page.
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The Edit Terrain Model tools shown below are available. These tools are documented in the online help.

R B BB B B
L [Deei fage Tiangle

v' Use the Delete Edge Triangle command to remove any slivers or undesired triangles from the
terrain model. When complete, the terrain model should appear similar to the example on the
following page.
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Part 2 - Create a Terrain Model from the OSIP data
OSIP data is available to ODOT employees in XYZ format in the following location:

G:\GEOMEDIA\warehouses\images\osip\lidar
The data is in State Plane coordinates and has been separated into numerous files called “Tiles”. In order
to determine which tile you need, two design files containing the tile information are available for the
north and south zones that can be attached to your design file. These files are located in the following

folder:

\ODOTcadd\Standards\data\OSIPTile_OH83-NF.dgn
\ODOTcadd\Standards\data\OSIPTile_OH83-SF.dgn

v Attach the North Zone tile file, OSIPTile_OH83-NF.dgn as a reference attachment.

When attaching the reference, be sure to select the Orientation option Geographic -
Reprojected.

v' The tile information is displayed in the file as a series of squares with the tile number.

Make note of the tile number that overlaps the survey area:

To create a terrain model for the tile, take the following steps:
v" From the Terrain Model tab of the Tasks dialog, select the Create Terrain Model From ASCII File
command. Open the appropriate OSIP .xyz file, using the tile number you located in the previous

step, from the GEOMEDIA folder. This project is in Tuscarawas County.

Use the following settings in the Create Terrain Model From ASCII File dialog:

Feature Definition X_Boundary

Import Options Import Terrain Only
Edge Method Max Triangle Length
Maximum Side Length 100

Geographic Coordinate System OH83-NF

Use the default value for all other settings as shown on the following page.
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_____ 2730205 Terrain Models ~
Append to existing Terrain Model
Terrain Model to append to | E“
Filter ~
Filter |N0ne E"

Feature Definition -~
Festure Definition Existing Ground Boundary EI
Import Options Import Temain Cnly EI

Text Import Wizard ~
Vfizard Settings File B

Triangulation Options A
Edge Method No Removal (=]

Geographical Coordinate Systems ~
Source OH83NF [
Source Description |NAD83 Ohio State Planes, North Zone, US Foot |
Source Units [FooT |
Target [oHs3NF |
Target Description [NADE3 Ohio State Planes, Notth Zone, US Foot |
Target Units [FooT |

G\GEOMEDIA\warehouses\imageshosip\lidarituscarawas\XYZ\n2230205 xyz

v" Select the Create New Text Import Settings File icon which will allow you to define the format
of the .xyz file that you are importing. The Create Text Import Settings File dialog shown on the
following page is opened.

m Create Terrain Model From ASCII File

.' il E.l x E - Options

----- n2230205 | e
Create new Text Import Settings file Lapend




@ GEOPAK Survey with OpenRoads Technology Oct:::; 25,

M Create Text Import Settings File —

File Format
Select formatting options for selected import file.

o (B

FileF i File Reading Positions Decimals Pen Order

First line to import: 1 Decimal separator: Paint {) - @ One then Zeroes
Columns

Last line to impaort: EOF Decimal Places: 1 () Zero then Ones
Filters

Options 1 2230034 0500 2089591500 1074 5300 o

2 2230013.4000 209396.8100 1070.2300
3 2230003.1200 209935 6400 1067 5300
4 2230010.0600 209592 4200 1068 6500
5 22300205100 209933.6100 1070.5300
6 2230030.8100 2089547600 1073.1300
7 2230041.1300 209935.9100 1075.3500
8 2230051.5000 208957.0600 1077.3200
§ 22300619400 2099582400 1079 3400
10 2230072.1300 209599.3300 10809800
11 2230133 5100 209598.1800 1083.3600
12 2230123 5900 209597.1900 1084 6300
13 2230113.4200 209596.1100 1084.0600
14 2230093 0900 209593 5100 1082 2600
15 2230082 3100 209592.7500 1080.8400
16 2230051 5800 209589.3700 1076.3300
17 2230041 6600 209588.1900 1074.0700
18 2230031 2000 209586 5900 1071.3200
19 2230021 0800 209585.8600 10635600
20 2230010.7000 2089246700 1067.1000 @

[ Ne> | [ Finish |

m

The dialog contains four tabs on the left: File Format, Columns, Filters, and Options.
v Use the default options on the File Format tab as shown above.
v/ On the Columns tab, change the settings as follows:

Feature Type Spot
Feature Definition X

Change the headings for the columns in the file from Skip to the following:

Column1 Easting
Column 2 Northing
Column 3 Elevation

v' Select the Options tab on the left side of the dialog to set the Geographic Coordinate
System Source to OH83-NF

v Select the Finish button to save a Text Import Wizard for the process.

From the Create Terrain Model From ASCII File dialog, select the Import command
button to initiate the process. A terrain model for the selected tile is created.
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Part 3 - Merging the Terrain Information
The terrain model for the OSIP tile is much larger than needed. Take the following steps to clip the

terrain model to include a smaller area:

v" Draw a rectangle similar to the one shown below to define the clipping limits.

Note: the Display Feature was changed to Existing Ground Triangles for the OSIP terrain model
in the example below.

v" From the Terrain Model tab in the Tasks dialog, select the Create Clipped Terrain Model icon.
Use the settings shown below to clip the terrain model. Follow the prompts to select the
clipping element and initiate the process.

Reference Terrain Model 2230205
Clipping Method Bxtemal
Horizontal Offset 0.0000
Wertical Offset 0.0000

Feature -

Feature Definition Existing Ground Boundar:.El
MName n2230205_Clipped
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A new terrain model for the clipped area is created as shown below in the Project Explorer dialog under

the Civil Model tab.

Civil Model

= Civil Data
=

F7777BEDDT dgn, Desian

----- " Linear Hlements

----- + Point Blements

-2 30 Linear Elements

[—J% Temain Models

i Temain Model: AllFisldbooks
Temain Model: nZ230205
¥ Temsin Model: n2230205_Clipped
- Comidors

----- i Superslevation

=l Civil Cells

----- W Civil Objects

----- < Referenced Models

v' The terrain model for the entire OSIP tile is no longer needed. In the Civil Model tab, right-click
the n2230205 terrain model and select the Delete option to remove it from the file. The shape
that was used to define the clipping area can also be deleted.

v' To merge the terrain information, select the Create Complex Terrain Model icon from the
Terrain Model tab in the Tasks menu. The Complex Terrain Model dialog is opened.

=
Complex Terrain Model

=

-

of X

Select Terrain Models
Select Terrain Models to Merge or Append

From Selection Set >

Process Order Mame Merge/Append
1 n2230205_Clipped | Primary -
P
Curmert Action
@ Merge
(2 Append

Temain Model Properties
Terrain Feature Definition
Feature Definition

Name TITTTACBIN

Existing Ground Boundary

~

[=]

s |

Finish |

Name the new terrain model appropriately for the project using the naming convention specified in the
ODOT CADD Engineering Standards Manual, Section 305.1.
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v Using the settings shown above, select the Finish button to initiate the process.
A rotated view of the merged terrain model is shown below.

~ iew1, bt N B
Brou-AQQUEHYO WL H7EE

Note that the new terrain model, 77777XCB01, is composed from the AllFieldBooks terrain
model and the n2230205_Clipped terrain model. Even though the n2230205_Clipped model is
not specifically needed it cannot be deleted from the Civil Model.

Civil Model -~

-+ Civil Data
B 77777BCO0 dgn, Design
----- " Linear Elemerts
----- + Point Elements
-2 3D Linear Elements
E—]% Temain Models
- Temain Model: 77777XCE01
¥ Temain Model: 12230205 _Clipped
i Temain Modsl: AllFieldbooks
- Temain Model: AllFieldbooks
: Temain Model: n2230205_Clipped
-4l Comidors
----- 47 Superelevation
il Civil Cells
----- W Civil Objects
----- < Referenced Models
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13 Reports

The Civil Report Browser is used to generate and print various reports. There are several default reports
delivered with the software. This section will detail the process to generate a few commonly used
reports.

This chapter does not contain a specific lab exercise. The following Project and design file, which was
processed earlier in the training, can be used to test the reports detailed in this chapter:

Project: LOR-12121
Design File: \Survey\RawData\12121 FB001.dgn

Generating a Report for a Single Element

When a point or linear feature is selected, the pop-up menu contains a Report option. In the example
below, a fence line is selected.

W&ﬁ%ﬁ%M¢H%azx

Selecting the Report icon will open the Bentley Civil Report Browser dialog as shown below.

Bentley Civil Report Browser - C:\Users\ethomas\AppData\Local\Temp\RPT2hjxzbys.xml = | )

File Tools Help

‘E'\nglamData\Bem\ey\Dvll\Repnn Browser\! -

53 Brdae n Survey Linear Feature Report
I Civil Temain
|27 CivilGeomstry Report Created- 1/8/2014
=3l CwilSurvey Time: 11:20am

--Ag] SurveyAdjustmentComplete xs|

SurveyAdiustment Horizontal xs! Project: Survey
SurveyAdjustment Preliminary xs!
SurveyAdjustment Repetition sl
SurveyAdjustment Summary xs|
SurveyAdjustment Vertical xs|
SurveyCortrol Point s
SurveyCortrol Points Table xsl
SurveyDataFile xsl
SurveyDataFile Table xs|
SurveyFieldBook xsl
SurveyFieldBook Table xsl
SurveylinearFeature xs|

I
SurveyObservation s
SurveyObservations Table xsl
SurveyPoint xsl
SurveyPointsComplete Table xs|
SurveyPoints Table xsl
SurveySetup xs|
SurveySetupsTable xsl

arance - -

m

Units: Imperial

Data
File
Name

Chain
Name

Feature
Definition

Field Media
Book File

Time

Attributes VBA
air Stamp

Description Display Zone P Macro Length

Field
FEMNG FENG True 0 SurveyPoints.csv Book 1509.930 N/A
1

=] fiﬂrw;ﬂf;ﬂfhr511f5'1fD‘wr5'1f%rhriﬂr%rhr%fﬁﬁ%fw%m

e
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Two report formats are available for linear features: SurveyLinearFeature.xsl or
SurveylibearfeatureTable.xsl as shown above.

Civil Report Browser Menu Options
The Civil Report Browser menu has the following options:

e File
e Tools
e Help

The File menu contains the usual commands for opening and saving reports. The Save As... option can
be used to save the report into an HTML file, an XML file, a DOC file, XLS file or a text file.

Select Tools > Format Options... to open the Format Options dialog shown below. This dialog is used to
set the precision and format for displaying a variety of types of data in the report.

( Format Options Iﬁ‘
Mode Precision Format Oose
Northing/Easting: EE- -
Blevation: 0.123 - w
Angular: Grads j |I}.'I ﬂ |ddd.ddd j [ Include Angular Suffx
Slope: 0.1 ~| |os |
Use Atemate Slope if Slope Exceeds: 0.0
Altemate Slope: ||3. ﬂ |2.D:1 j

Linear: 0123 - L
Station: |I}.123 j |ss- . j Delimiter: |- 1o
Acres/Hectares: 0123 -
Area Units: 0 -
Cubic Units: 0 w| ¥ Convert to Cubic Yards
Direction: |Bearings - ||}.'I ﬂ |ddd"mm'ss.s"j
Face: |Rjg|'rt Face j
Vertical Observation: |Zenith j
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Generating Reports for Multiple Elements

Multiple elements can be included in a report by selecting the desired element in the Survey tab of the
Project Explorer dialog, and then accessing the Report command from the Survey Details dialog.

For example, selecting the CNPT feature in the Point Features list as shown below will display data for
all the point features in the data file that use the CNPT feature code.

% Project Explorer | = & | rm =
Link: v
| s | E‘ElernentList|i\M&ggageme(|
Fil v
| ne | Name Display Feature Defintion  Link Code Zone 5l
| Civil Model v » |Svsm2 True CNPT Mone 0
| Civil Standards v | SVaD4 True CNPT Mone o
- A SV305 True CNPT Mone 0
o] Suvey Data 5V306 True CNPT Maone 0 =
E‘E Default SVa07 True CNPT None ]
=8 [ﬁﬂ%ﬁ‘d Baoks 5va08 True CNPT None 0
-] Field Book: 1
E| Data Files SVI09 True CNPT Mone o
B[] % SurveyPoints csv 5V310 True CNPT None 1] L
{7]*, Point Features SvatT True CNPT None 0
' svg12 True CNPT None 0 <

Select the points that you wish to include in the report. Right-click in the selection margin to select the
Report on selected items option as shown below. The report is shown on the following page.

-

m =L
(= Blement List | ', Message Center|
Name Display Feature Definition  Link Code Zone it
SVa02 True CNPT None
2 Edit selected items. 4 None
Tl View ’ None
A Selection 4 None
'y Export selected items.., 4 None
A Create Control Points from selected items, None
Edit Observations MNaone
)  Media files None
|% Report on selected items. Naone
2 Delete selected items. b None

‘Eu Reset Details
Row: T4 4 1T ofII' | F Wl
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Bentley Civil Report Browser - C:\Users\ethomas\AppData\Lecal\Temp\RPT4qudz2uv.xml N
File Teols Help b
|c:\ProgramData"Bentley"Civil\Report Browse =
3 Bidge - Survey Point Feature List Report
JZ Civil Temain
I21 CwilGeometry Report Created: 1/8/2014
23 CivilSurvey Time: 11:51am
&) SurveyAdjustmentComplete xs|
Aj] SurveyAdiustment Horizontal xs| Project: Suney L
SurveyAdiustment Preliminary xsl | = - 3
SurveyAdjustment Repetition xsl Units: Imperial
Af] SurveyAdi. yxsl
i] SurveyAdjustmentVertical xsl . z . . . Media .
&l SurveyCortrolPoint xs Point Description  Northing Easting Elevation Feature Link Zone Attributes Control Terrain  Data Field Style File Time
SurveyCortrolPointsTablexsl | Name Definition Code Pair Codes Attribute File Book Name Name Stamp
B I
SurveyFieldBook xsl SV902 720327 669 1360557 513  969.790 CNPT Mone 0 by SurveyPoints_csv Book N/A
] SurveyFisidBook Table Fiature
Aj] SurveylinearFeature xs| Determine Field
Aj] SurveylinearFeature Table xs| SVI04 723150.028 1360585.364 1003.680 CNPT Mone 0 by SurveyPoints.csv Book NIA
SurveyObservation xs| Feature 1
SurveyObservations Table xsl Determine Field
S mm S SV905 722637.866 1360680.137 1008.670 CNPT ~ None 0 by SurveyPaints.csv Book NIA
aintsComplete Feature 1
SurveyPoints Table xsl
SurveySetup xs! Determine Field
1] SurveySetupsTable xsl 5V306 721912.595 1360571.791  995.100 CNPT None 0 by SurveyPoints.csv Book NIA
” = Feature -
Clearnre

Generating a Control Point Report
A control point report can be generated with the following steps:

© Select the All Control Points item under the Survey tab in the Project Explorer dialog.

Open the Survey Details dialog and select all of the control points listed.

In the Survey Details dialog, right-click in the selection margin and select the Report On selected
items option.

A report is generated similar to the example below.

Bentley Civil Report Browser - C:\Users\ethomas\AppDataLocal\Temp\RPTttigjdus:aml
File Tools Help
|C\ProgramData'Bentiey \Civil\Report Browser' P
5 Brdos A Survey Control Point Report
I=2 Civil Terrain
|2 GiGeometry Report Created: 1/8/2014
¥ CivilSurvey Time: 11:04am
L1 SurveyAdjustmentComplete xsl
guweytju:me:;lur;mrnalxs\l Project: Sunvey
urveyAdiustmert Preiminary N
SurveyAdustment Repsiition xsl Units: Imperial
8] SurveyAdiustiment Summanyxsl
£] SuveyAdjustmentVertical ! Control Std.  Sd. Sed. ; )
4{] SurveyControlPoirt xs| Point EZ?i‘:i:?nn Easting Northing Elevation Error Error Error Eﬁ;ﬂ g‘::; ?t:nip
SurveyControlPoirts Table xs! E Name X Y z
SurveyDataFie xsl SVI00 RSPK 722830454 1360802511 1011.790 0.0001 0.0001 0.0001 SuveyPoints.csv Field Book 1 N/A 5
SurveyDataFileTable xsl
SurveyFialdBook sl SVe01 RSPK 721922611 1360591758 996330 00001 00001 00001 SuneyPoints csv Field Book 1 N/A
guwwnehﬁzﬂkﬁh‘e?&' SV902  CNPT 720327 669 1360557 513 969790 0.0001 0.0001 0.0001 SurveyPoints.csv Field Book 1 N/A
att
vt bl SV903 RSPK  T19790.857 1361650.303  963.230 0.0001 0.0001 0.0001 SuneyPoints.csv Field Book 1 NiA
SurveyObservation:xs SV804 CNPT 723150028 1360585364 1003 680 0.0001 00001 00001 SurveyPoints csv Field Book 1 N/A
g“wﬂghsjwj“ﬂ"ﬂab'e”‘ SY90s NPT 722637.866 1360580.137 100B.670 0.0001 0.0001 0.0001 SurveyPoints.csv Field Book 1 N/A
urveyPointxo
SurveyPontsCompletaTable el SV906  CNPT 721912595 1360571791 995100 0.0001 0.0001 0.0001 SueyPoints.csv Field Book 1 N/A
SurveyPoints Table xsl SV807 CNPT 721130043 1360588.971 982060 00001 00001 00001 SuveyPoints csv Field Book 1 N/A
1 2“"'5"55‘“”“‘ SVI08  CNPT 720502.978 1360625496  983.540 0.0001 0.0001 0.0001 SurveyPoints.csv Field Book 1 N/A
urveySetupsTable xsl
=] Blearance SV809 CNPT 720015113 1361160540 984160 0.0001 00001 00001 SuneyPoints csv Field Book 1 N/A L
%gﬂmdwmdehnﬂ SV810 CNPT 720330445 1360512074 967211 0.0001 00001 00001 SuveyPoints csv Field Book 1 N/A
st
) Detatolection SV811  CNPT 720457410 1360280500  965.654 0.0001 0.0001 0.0001 SurveyPoints.csv Field Book 1 N/A
21 Evaluation SV812 CNPT 721953862 1360784775 995969 00001 00001 00001 SunveyPoints csv Field Book 1 N/A
%iﬁsﬂmg‘w SV913  HUBSET 719654507 1361854.130  957.490 0.0001 0.0001 0.0001 SurveyPoints.csv Field Book 1 N/A
2 oges SV850 CNPT 719790857 1361650303 963230 00001 00001 00001 SuneyPoints csv Field Book 1 N/A
1 IntersectingAlignmert Stations SV1000  BM 723465 801 1360657695 1000090 0.0001 00001 0.0001 SurveyPoints csv Field Book 1 N/A
0 LendiiL - sviz21 BM 723007.843 1360640.593 1005.367 0.0001 0.0001 0.0001 SurvevPoints.csv Field Book 1 N/A =
\
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ODOT Monument Report

The ODOT CADD Engineering Standards Manual, Section 504.6 Monument Reports, details the
requirements for a monument report to be included with the digital submission of a project. The
information in the CADD Manual documents the GEOPAK version of this application which is used to
generate an ODOT Monument Report from the GPK file for the project. A new application has been
written to generate a monument report from the OpenRoads Survey information.

The VBA application ODOT_MonumentReport_OpenRoads.mvba can be accessed from the ODOT pull-
down menu in MicroStation by selecting ODOT > Survey > Monument Report (OpenRoads). The dialog
shown below is opened.

ODOT Monument Report v14.01.15 ()

Report File Name:

| Select

@ o

Report File Name:
This key-in field is used to enter the full path and the name for the report file. The Select button
may be also be used to specify the path and name for the report file.

The report file naming convention is defined in the ODOT CADD Engineering Standards Manual,
Section 504.6 Monument Reports. The OpenRoads Survey version of this application does not
include the functionality to extract station and offset information from a selected chain;
therefore the chain name shall be omitted from the CSV file name as detailed below.

Monumentation reports shall be stored in the \survey\docs director using the following naming
convention:

nnnnn_Monuments.csv
nnnnn = Five digit PID Number for the project

Example: 12121_Monuments.csv
Generate Report
Select this button to initiate report generation. The report is an ASCII text file in Comma
Separated Value (CSV) format. The CSV file generated by this Visual Basic application contains
the following information:

Point Name, Feature Name, Northing, Easting, Elevation, Geographic Coordinate System

An example of the CSV file, opened in Microsoft Excel is shown on the following page.
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B C D E F

A

1 |Point Name Feature Name Northing Easting Elevation Geographic Coordinate System

2 MN1g GOVCON 593148.2433 2036908.351  815.71 QOHB3-NF NADS3 Chio State Planes, North Zone, US Foot
3 |svV10 HUBSET 593186.7748 2037532.888 B820.4916 OHB3-NF NADS3 Chio State Planes, North Zone, US Foot
4 Gs01 HUBSET 593188.6825 2036713.871 815.9845 OHB3-NF NADS3 Chio State Planes, North Zone, US Foot
2 Gs02 MAG 593202.9569 2036515.389 815.9402 OHB3-NF NADS3 Chio State Planes, North Zone, US Foot
b GS03 MAG 593206.7235 2036319.212 817.4116 OHB3-NF NADS3 Chio State Planes, North Zone, US Foot
7 MN15 GOVCON 593218.5434 2035055.579 822.18 OHB83-NF NADB3 Ohio State Planes, North Zone, US Foot
8 GS02_1 CONDAT 593202.9569 2036515.389 815.9402 OHB3-NF NADS3 Chio State Planes, North Zone, US Foot
9 GS03_1 CONDAT 593206.7235 2036319.212 817.4116 OHB3-NF NADS3 Chio State Planes, North Zone, US Foot

a
a

All of the control points found in all of the Field Books are included in the report.

The feature codes that are considered monuments are defined in the Section 504.6 of the ODOT CADD
Engineering Standards Manual. These field codes are defined in the Survey Settings in the file

ODOT _Features_Survey.dgnlib when using the ODOTcadd configuration. To review the list of feature
codes that are defined in the Survey Settings, take the following steps in MicroStation:

© From the MicroStation Project Explorer dialog select the Civil Standards Tab

© Under the Libraries item, select Project Settings, ODOT_ProjectSettings.dgnlib, Design > Survey >
Settings.

© Right-Click on Settings and select the Properties option. The Element Information dialog is
opened containing the settings parameters.

©  From the Element Information dialog, select the Points tab. The Control Point Features item
defines the feature codes to be included as monument points.
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14 Importing and Exporting Data

All data generated by the OpenRoads Survey software is stored in the active DGN Model. The existing
GEOPAK software cannot use the data stored directly in the design file. The necessary data must be
exported to the appropriate format in order to be used by ODOT’s design personnel.

The following file formats are required for design use:
© GEOPAK Tin Model (.tin) for the existing ground surface
© GEOPAK COGO Database (.gpk) containing the necessary points and linear features

Note that it may not be necessary or even desirable to export all the survey points and linear features
for topographic features to a GPK file. The designer may only need the control points and any geometric
centerlines or right-of-way features in the GPK file. In this exercise well export all of the data to the GPK
file.

Important!

It is important to remember that any changes made to the survey data after the GPK and TIN models
have been exported are not dynamically reflected in the GPK and TIN file contents. It is necessary to
manually export the data to generate new files containing the modifications. This can lead to problems if
the design personnel have begun to store COGO Chains and Profiles for the proposed work on the
project. Always coordinate with the design team before updating files.

It is also important to recognize that the position of the survey information is relative to the currently
selected Geographic Coordinate System. If the data is to be provided to the designer in ground
coordinates, take the necessary steps to transpose the data to the appropriate coordinate system
before exporting the data.
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Exercise 13 - Exporting Survey Points and Chains to a GEOPAK GPK File

In this exercise, we’ll export the survey points and linear features to a GEOPAK COGO database (.gpk
file). The GEOPAK Road functions will be used to create the GPK file and access the COGO dialog. This
can also be done through GEOPAK Survey but to do so would require creating a GEOPAK Survey project
which is unnecessary for this task. There is less overhead going through the GEOPAK Road menu.

v" Open MicroStation using the shortcut for the training class

v" From the MicroStation File Open dialog, select the Project configuration file ERI-11311 and then

open the following design file:
\Survey\RawData\11311_FBO001.dgn
v' GEOPAK must be active with a GPK file open.
v Before creating a new GPK file, we must select the folder for the GEOPAK Working Directory.

From the MicroStation pull-down menu, select Applications > GEOPAK > Road > User
Preferences to access the User Preferences dialog shown below.

-

bd User Preferences l = 3
i{Jnjt System: [Engish v  Output Accuracy
Distance:
Coordinates: :
Station: [ 9+899(8).12 -
Direction:
Angle Seconds: |3°99.12" -
Station:

Working Directary: Q
[ Feature Preferences. .. ]
| OGO Prfersnces.. |

o

[] Show this dialog at startup

The Working Directory is used to specify the default location where GEOPAK will save or open
files. In the ODOT project directory structure, the \geopak folder is used to store the GPK file.

v Set the Working Directory as follows:
\ODOT_Training\OpenRoadsSurvey\ProjectData\ERI\11311\geopak
It is good practice to always review the COGO Preferences before proceeding. From the

GEOPAK User Preferences dialog, select the COGO Preferences... option to access the COGO
Preferences dialog shown on the following page.
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© N
J4d COGO Preferences [ = ﬁ]

iob (GPK) Open Mode: [Queny -]
Job (GPK) Directory: Q
COGO Input File Directory: Q
COGO Qutput File Directory: Q
[ Redefinition of Elements
[ Force Redefinition Off Upon COGO Activation

[ oK | Cancel

v Set the dialog as shown above. If there is anything defined in the Job (GPK) Directory be sure to
remove it or set it to the same value as the Working Directory.

v Select OK to close the COGO Preferences dialog.
v Select OK to close the User Preferences dialog.
v" Once GEOPAK is activated and the Working Directory has been set, you can create or open a

GPK file by selecting Applications > GEOPAK > Road > Geometry > Coordinate Geometry. The
Coordinate Geometry dialog shown below is opened.

Fa !

Coordinate Geometry

Operator Code: | et
Subject:

0K Cancel
]

© The Project Name is optional
© Key in the 3-character Job number for the GPK file
© Key in your initials for the Operator Code

© The Subject is optional
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v Select OK. If the GPK file does not exist, the software will prompt you to create the file.

Fo !

Alert

ry Job number 007 does not exist.
1

Do you wish to create coordinate geometry database for
Job Number 0077

=

Select Yes. A file named job###.gpk is created in the current GEOPAK Working directory where ###
represents the three characters that you have keyed in for the Job.

The Coordinate Geometry dialog shown below is opened. Be sure to set the visualization mode to
Disable Visualization as shown below. This is necessary to ensure that the coordinate geometry
software does not visualize the data in the current design file which will result in duplicate graphics for
the survey information.

Coordinate Geometry Job: 007 Operator: et =ARe X

File Edit Eement Wiew Tools

£ RS RO R TS A m # %, 00 [ ) Bedeive

{| Disable Visualization
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After the Working Directory has been defined and the GPK file has been created, we are ready to export
the survey data to the GPK file.

v In the Project Explorer dialog, right click on the desired field book to access the Export To >
GEOPAK Format option as shown below.

% Project Explorer [ — &I

Links

File

b 4
v
Civil Model v
Civil Standards v

~

Survey

=-{¥] ] Survey Data
2-[V][E] Defautt
=-[W]i Field Books

E" L] LOF Load »
--l!
*, Delete
: Iy
- | Export To 4 GEOPAK Format
) Create Terrain Model... InRoads Format
' Properties M Format
O
-[J[*y Fitters

‘ LandXML Format

This option is used to export all the survey data in the selected Field Book to the GPK file. The
software will issue the following warning message. Select Yes to proceed; however, it is not
recommended that you export all of the topographic information to a GPK file. Typically it is
desirable only to export specific information to the GPK file such as Control Points.

Warning ww

-

l . Bxisting data will be redefined in the current active GPK file. Continue 7

ves || Mo

v To export specific information to the GPK file, select the Point or Linear Features that you wish
to export in the Survey group of the Project Explorer dialog as shown in the example on the
following page.
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v'  After selecting the desired features, from the Survey

Survey 2
group in the Tasks menu, choose the Survey Details 29[ Survey Data o
dialog to display the details for the selected items. &-7IE] Desion 1
E-[VIFf) Field Books
E|.. [ Topo
v The Survey Details dialog displays the individual 0

=-¥]*, ALL Pairt Features
elements from the selected features. You can [ B
individually choose which items to export or choose -

them all as shown in the example below.

Right-click in the selection margin to the left of the
listed elements and choose Export Selected Items >
GEOPAK Format as shown below.

If any elements exist in the GPK with the same point
numbers as defined in the survey data, the existing
elements in the GPK file will be overwritten. The
software will prompt you whether to write the
elements to the GPK before completing the export
process.

-

“ —p|pl=k

=] Element List |A Mﬁggagecerﬁed

Feature Defintion  Link Code Temain Model At

IPINS Mone Determine By Fe..

Description Atributes Pair Control Coq
IPINS Mone Determine
IPID Mone ... | Determine By
Edit selected items.
1 View

Selection

MNone ... Determing
MNaone Determine
MNone Determine

.y GEOPAK Format.. .| Determine By

‘v InRoads Format... Determine By Fe...

| v v -

Export selected items...

Create Control Points from selected items,
Edit Observations "up  MXFormat...

Media files ‘un  LandxXML Format...

Report on selected items.

Delete selected iterns.

Reset Details

Important!

It is important to follow the standard COGO point naming guidelines specified in Section 306.2 of the
ODOT CADD Engineering Standards Manual. Also, see Chapter 3 of this training guide for information
on standard COGO element names.

Important!

As stated previously, it is important to remember that if changes are made to the survey data a new GPK
must be exported for design use. Check with the designers before overwriting any existing GPK file
information.
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Exercise 14 - Exporting Terrain Model Data to GEOPAK and LandXML

OpenRoads Survey provides the ability to export the terrain model to the following formats:

MXRoads
Inroads DTM
GEOPAK TIN

e
e
e
© LandXML

The GEOPAK TIN model is required by ODOT’s designers using GEOPAK Road. Occasionally, you may be
asked by a consultant or contractor to provide a LandXML version of the terrain model that can be
imported into other software programs. This exercise will cover the steps to export the terrain model in
both GEOPAK TIN and LandXML formats.

Exporting the Terrain Model for GEOPAK
A GEOPAK TIN model must be provided for ODOT’s designers using GEOPAK Road.

v" Open MicroStation using the shortcut for the training class

v" From the MicroStation File Open dialog, select the Project configuration file ERI-11311 and then
open the following design file:

\Survey\RawData\11311_ FBO001.dgn

v" Does the designer require the terrain model on the grid, or on the ground? Select the
appropriate Geographic Coordinate System before exporting the data. Make sure the same GCS
settings are used for the TIN file export that were used for the GPK export.

v' Using the MicroStation Element Selection tool, select the terrain model to reveal the pop-up
menu shown below. Choose the Export GEOPAK TIN option.

e L e e,
W

L BB X
: n&j M

#, InRoads DTM
-

} & lanaxe L
: - | GEOPAK TIN i

The Export Terrain dialog shown on the following page is opened.
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[B1 Export Terrain - CAODOT Training\OpenRoads\Survey\ERT\11311\geopak) =5
Savein: || geopak - @ E- =
[= MName Title Comments
"*.H“ | criteria
Recent Places | input
! J output
Desktop
=
Libraries
[
L:*
Computer
“w
L 1| 1] 3
Metwork
File: name: T1311XGEDT tin - Save
Save as type: ~tin v] ’ Cancel

€ Section 305.1 of the ODOT CADD Engineering Standards Manual defines standard file
names for GEOPAK TIN files.

© The file should be saved in the \geopak folder for the project as shown above.
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Exporting a LandXML File
Take the following steps to export a LandSML file:

v

v

Open MicroStation using the shortcut for the training class

From the MicroStation File Open dialog, select the Project configuration file ERI-11311 and then
open the following design file:

\Survey\RawData\11311_FBO001.dgn

Does the client require the terrain model on the grid, or on the ground? Select the appropriate
Geographic Coordinate System before exporting the data.

Using the MicroStation Element Selection tool, select the terrain model to reveal the pop-up
menu with the export options. Choose the Export LandXML option. The Export Terrain Model
dialog shown below is opened.

i

) Export Terrain Ma... | =

Select Terrain AllFieldbooks El
Export Format Land*¥ML {xml) El

Export Options -~
Project Name
Project Description

Wersion

Use the Select Terrain menu to select the terrain model to export. The Project Name, Project
Description, and Version items are optional.

The software will step you though each of these key-in fields with floating dialogs on the cursor
as shown in the example below. Accept each option with a data point.

Enter Export Walue
Export Options:Project Name ||

After stepping through the options, the Export Terrain dialog opens for you to select the folder
where you would like to save the XML file. By default, the file will be named using the name of
the terrain model with a .xml file extension. This file should normally be saved in the \geopak
folder for the project.

Chapter 14 — Importing and Exporting Data Page 181



October 25, .
2016 GEOPAK Survey with OpenRoads Technology @

Exercise 15 - Importing Terrain Models

Terrain models can be imported from a variety of sources including GEOPAK TIN models and LandXML
format. In this exercise, we’ll import a GEOPAK TIN model for use with OpenRoads.

v' Open MicroStation using the shortcut for the training class

v" From the MicroStation File Open dialog, select the Project configuration file DAR-12345 and
then open the following design file:

\Design\Geopak\basemaps\12345_KD0O01.dgn

The Task Navigation menu Terrain Model group contains commands to import surfaces from
anther file, from ASCII files, or from graphics.

v Select the Create from File option to import a surface from another file type.

# Terrain Model HHE

When the command is selected, the Select Files to Import dialog is opened. The following file
types are supported:

Files of type: All Files
-
DDF File ("catd ddf)
TIF File (*1if)
DTEDD File ~.dt0) | |
s DTED File (*dt1) r

DTEDZ File (".dtZ)
USG DEM File {* dem)
Spot Dimap File (*.dim)
Erdas IMG File {~ima)
DEM (*.dem)

X (™ il

KYZ( xy2)

Lidar (1.1) (" las)
InRoads DTM (*.dtm)
GEOPAK TIN (" tir)
GEQOPAK DAT ({".dat)
LandXML (~xml)

Al Files )

v' Select the GEOPAK TIN (*.tin) option.
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v Open the following file:

\12345\Design\Geopak\12345_EXGRO1.tin

The Import Terrain Model(s) dialog shown below is opened.

Import Terrain Model(s) — O X
B imp
=] Options
X |
_____ 12345 EXGRO1 Terrain Models ~ N

Append to existing Terrain Model

Terrain Model to append to

Filter -~
Source File Units |US Survey Feet w |

Feature Definition -~
Feature Definition |!>(_Triang|es w |
Import Options |In1|:u:rt Temain Only o |

Geographical Coordinate Systems -~
Source |Nnne |

Source Description
Source Units

Tarnet NHRLAN1-SF

Import

CAODOT_Training\ OpenRoadsSurvey ProjectDatal DARN 12345\ Design’\ Geopak 12345_EXGRO1.tin

For this file, make the following settings:
v Set the Source File Units to US Survey Foot
v Set the Feature Definition to Terrain Models > X_Triangles

Note that the Geographic Coordinate Systems can be defined for the Source data. The Target
data is set to the current design file value.

v After setting the dialog parameters appropriately for the terrain model import, select the

Import option to initiate the process. The TIN model is imported and the triangles are displayed
as shown on the following page.
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The terrain model is not imported as a part of the Survey data. Rather, it is imported as part of the Civil
Model as shown in the Project Explorer dialog below.

Civil Model ~

-« Civil Data
5.7 12345_KDOOD1.dgn, Design
----- " Linear Elements
----- ¥ Point Elements
..... = 3D Linear Blements
= f%' Temain Models
=
‘. From File : C\ODOT_TrainingOpenRoadsSur
-4l Conidors
..... A7 Superelevation
=ik Civil Cells
----- W Civil Objects
----- . Referenced Models
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15 Media Files

Media files, such as pictures, sounds, and movies, can be associated with Survey points or Linear
Features in the OpenRoads Survey data. The media files can be manually attached to the selected
element, or attached as part of the survey data processing from a dataset that includes photo attributes

Manually Attaching Media Files

To manually attach a media file, use the MicroStation Element Selection tool to select a survey element.
Open the Properties dialog as shown below.

MName 5V1562

Display True

Feature Definition MB

Link Code None

Zone 0

Description DATA?:H42508

Terrzin Model Attribute  Determine By Feature Defi
Attributes Pair DATA? H42508, POST MA
Control Codes

Easting 2064811.1009

Marthing 572405.7785

Elevation 695.1796

Data File Name 80127A.dc

WVBA Macro

Field Book Name LOR-80127

Style Name MB
I L_LJ}
Time Stamp NSA

Origin 2064811.1009.572405 77}
Angle N90°0'0"E

Orientation Top

Scale X 20.00000

Scale Y 20.00000

Scale Z 20.00000

The Media Files option is used to attach a media file to the selected point. Choose the ... icon to browse
for the media file.

The Media dialog is opened to which allows you to select media files to associate with the point.
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L J >
Record Delete

Choose the Add button to browse for the media file to attach.

After the file has been attached, a media file icon is displayed on the point in MicroStation as shown in
the example below.

To review the media attachment, select the Media icon in the Survey Processing task list.

Tasks [~ ]
Civil Tools
J [,.f'\ Survey
lk g‘]‘bﬂ?bé »;» \Lirr% é‘irﬁlr -ﬁ}r
4. Survey Processing HE
4z

W@ X
jrﬁn g
R Ay B 1% 3 M S
o

o adMedia fe e borting
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You are prompted to select a survey point or linear feature that has a media file attached. When
selected, the media is opened. In the example below, a jpg image of a mail box was attached to a point

in the survey data.
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ot! Arizona_l_post.jpg [1:1]
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Processing Datasets with Media Files

The photos from data collectors with a camera can be attached as a photo attribute to a survey point.
With the ODOT configuration, Trimble data collectors will prompt the surveyor to take a photo. If the
data collector does not prompt for a photo, after taking a photo with the data collector the photo can be
assigned to a specific point.

The example below shows a portion of a .csv file with photo attributes.

i B C D E F G H 1 J K L
1 |ss10 631053.3291 1751167.342 909.8492 BL* PAD Material Brick
2 |ss11  631054.7235 1751167.407 909.7993 PAD Material Brick
3 |ss12 631054.7784 1751165.523 909.7854 PAD Material Brick
4 |ss13  631053.3742 1751165.894 909.8242 PAD Material Brick
5 |ss14 631052.8548 1751197.417 909.6302 BL* PAD Material Brick
6 |ss15  631054.144 1751197.484 909.7002 PAD Material Brick
7 |ssl6 631054.0818 1751199.609 909.5172 PAD Material Brick
8 |ss17 631052.7843 1751199.506 909.6136 PAD Material Brick
9 |sv20 631077.7777 1751317.501 912.2669 PK
10 |sw21 631053.0978 1751320.265 909.6405 IPIN
11 |sw22 631072.2881 1751541.498 913.5926 PK
12 |ss50 631069.3539 1750823.885 909.7167 TP Material Wood  Pole# 1355 I Photo img247.jpg I
13 ss51 631069.3783 1750973.066 909.8685 SIGNPE Motel JICT56 JPhoto 'img249.jpg
14 15552 631064.017 1751008.687 909.3194 TP Material Wood JPhoto  img247.jpg
15 |ss53 631061.6042 1751094.633 909.8378 BL™ GRRT
16 |ss54  631065.231 1751095.096 910.1248 GRRT

By default, the software assumes all photos are in the same folder as the Field Book design file.
Reviewing the point properties will list the name of the attached Media File as shown below.

Name
Display True
Feature Definition
Link Code MNone
Zone 1
Description SIZE:A FT LOCATION:TO
Terrain Model Attribute  Determine By Feature Defi
Attributes Pair SIZE 4 FT]LOCATION TOF
Control Codes
Easting 1751002.745
Nerthing 1238148.835
Elevation 909.390
Jata File Name mad 323 csv
VBA Macro
Field Book Name Feld Book 1
CMP
IMG254.JPG
N/A

Origin 1751002.7448.1238148 8]
Angle NO*26"17""W

Orientation Top

Scale X 3.33333

ScaleY 3.33333
Scale £ 3.33333
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We have seen cases where the survey processing has failed to attach the images. If this occurs, it may be
necessary to append the path to the image file in the survey data. In the example below, the .csv file is
edited to assign a relative path using the Find and Replace command in Excel. The prefix “.\” is added to
each image file.

A B C D E F G H )
—_ - Find and Repl B S |
1 5510 631053.3291 1751167.342 909.8492 BL* PAD Material Brick pellli e |
2 |ss11 631054.7235 1751167.407 909.7993 PAD Material Brick |—|Fmg Replace
3 5512 631054.7784 1751165.523 909.7854 PAD Material Brick
- N Find what: img E
4 (5513 £31053.3742 1751165.894 909.8243 PAD Material Brick
5 5514 631052.8548 1751197.417 909.6302 BL* PAD Material Brick Replace with: | \img [=]
6 (5515  631054.144 1751197.484 909.7003 PAD Material Brick
7 5516 631054.0818 1751199.609 909.5173 PAD Material Brick
8 5517 £31052.7843 1751199.506 909.6136 PAD Material Brick = [ —— ] [ = ] [ e ] [ Close ]
9 sv20 631077.7777 1751317.501 912.2669 PK {

10 sv21 631053.0978 1751320.265 909.6405 IPIN
11 sv22 631072.2381 1751541.493 913.5926 PK

12 ss50 631069.3539 1750823.885 909.7167 TP Material Wood Pole# 1355 Photo Nimg247.jog
13 ss51 631069.3783 1750973.066 909.8685 SIGNPB  MNotel JCT56 Photo  \img243.jpg
14 5552 631064.017 1751008.687 909.3194 TP Material Wood Photo  .\img247.jpg

15 5553 631061.6042 1751094.633 909.8378 BL*® GRRT

For projects with a large number of photos, it may be desirable to save the phots in a sub-directory of
the RawData folder. In the example below, the photos were stored in a Photos sub-directory. The path is
prefixed to the image file names in the .csv file as shown below.

A B C D E F G H s Y
o - Find and Repl B | |
1 |ss10 631053.3291 1751167.342 909.8492 BL* PAD Material Brick btk iz
2 |ss11 631054.7235 1751167.407 909.7993 PAD Material Brick |—|Fing Replace
3 |ss12 631054.7784 1751165.523 909.7854 PAD Material Brick
N - Find what: img |z|
4 |s513 631053.3742 1751165.894 909.8243 PAD Material Brick
5 |ss14 631052.8548 1751197.417 909.6302 BL* PAD Material Brick Replace with: | .\Photosimg [=]
6 |s515 631054.144 1751197.484 909.7003 PAD Material Brick
7 |ss16 631054.0818 1751199.609 909.5173 PAD Material Brick -
8 |ss17 631052.7843 1751199.506 909.6136 PAD Material Brick [Fepaceai]) [ Resiace | [ Fmaan | [Emanes | [ e ]
9 |sv20 631077.7777 1751317.501 912.2669 PK
10 [sv21 631053.0978 1751320.265 909.6405 IPIN »
11 |sv22 631072.2881 1751541.498 913.5926 PK
12 ss50 631069.3539 1750823.885 909.7167 TP Material Wood Pole# 1355 Photo \Photos\img247.jpg
13 |ss51 631069.3783 1750973.066 909.8685 SIGNPB  Notel JCT56 Photo  .\Photos\img249.jpg
14 |ss52  631064.017 1751008.687 909.3194 TP Material Wood Photo  .\Photos\img247.jpg
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If edits are made to the .csv file after it was initially processed, it is necessary to delete and re-load the
data in order to reprocess the changes made to the .csv file. Right-click on the data file and select the
Delete option as shown below.

Survey

=-¥] [F] Survey Data
5.0 [E]l Design
=J-[Z]f) Field Books
5[] [ Field Book 1
_J% Data Files
.17 t:,?
- [7]%, ALL Point Feat| Delete |
+J '~ ALL Linear Fes -
i--[¥]%, ALL Control Pol
..... VT3 ALL Setups
..... V™ALL Observations
+-[Clg Adjustment €
..... V[*y Filtters
+-{ i) Multimedia Files

#' Properties

After processing the data, survey points with images assigned will be displayed with the Media icon
similar to the example below.

The Media command is used to view the images as described previously in this chapter.

Note:
In the SELECTseries 4 release of the software, media files can only be viewed from the original design file

containing the survey data. Image files are not available from reference attachments or exported design
files.
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16 Rotating Survey Symbols

When survey data is drawn into a MicroStation design file, all of the symbol cells are placed at a zero
degree rotation. This can often lead to symbols being displayed at odd angles on the construction plans.
Many users like to rotate the symbols relative to a selected curvilinear element. The
ODOTcadd_RotateSurveyElements.mvba application can be used for this task.

The application is accessed by selecting ODOT > Survey > Rotate Symbols (OpenRoads). The dialog
shown below is opened.

[ Rotate Cells v16.07.15 (] | ‘ Select Reference Element
Select the element that will be used as the reference
-4

element that selected cells will be rotated relative to. The
selected element can be a MicroStation line, linestring, arc, or
curvestring element. The selected element is displayed as a
weight 5 line, color 170.

-1 | Place Fence Shape

=4 | After the reference element is selected, this command is
used to place a shape around the elements that you wish to
rotate relative to the selected reference element.

$ LI W After the fence shape is placed, the program scans the design file

EuisRiGiogy| Tangent M for any cells enclosed within the fence shape. The list of cells is
populated in the dialog as shown in the example on the

Rotate Selected Elements | .
following page.

The Rotation option is used to select how the cells are rotated relative to the selected reference
element. The default option, Tangent, is used in most cases.

Rotation: |Tangent
Tangent
Rotate § Tangent+ 180
Radial
Radial = 180

| Unrotated
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Rotate Cells v16.07.15

s H

DM11-X
MONBEX
MONBXP
MEPK
MSPKS
NAIL
PB
PPHONE
TETH
uoBl

|1

P4

& allon O Al OFF

Rotation: I Tangent vl

Rotate Selected Elements |

The check list can be used to turn on/off the rotation of selected cells. When the Rotate Selected
Elements button is selected, the cells within the fence are rotated relative to the selected reference
element as shown in the example below.

’
Rotate Cells v16.07.15 [
& &

MONBXP
M3PK
MEPKS

NAIL

PB
PPHONE
TBTH
UOBI

& anon O AN Off N

Rotation: I Tangent vl

‘ Rotate Selected Elemenukj
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17 Existing Utilities and Storm Sewers

For OpenRoads corridor modeling, ODOT’s design personnel will require the existing storm sewer and
other utility information in a 3D model. An example of a 3D catch basin is shown below.

Not every project will be developed using a 3D model. For projects that do not require a model, the
legacy GEOPAK tools, and ODOT’s VBA applications for existing storm sewers, are used to show the
storm sewer information on the plan, profile, and cross sections.

This chapter documents the workflow to provide survey information using the following processes:

© The legacy process, using ODOT’s Drainage VBA Applications, is used for projects that do not
require a 3D model. This process uses ODOT’s legacy field codes for the drainage structures.
Attributes assigned to the survey points for each drainage structure that define the pipes
terminating within each structure. A GEOPAK GPK file is required for this process. Survey data
processed with OpenRoads Survey tools can be used for this workflow as detailed in this
chapter.

© The second workflow uses a new set of field codes for the drainage structures. The new process
does not require attributes for the pipe information, nor does it require a GEOPAK GPK file.

The Surveyor should review this chapter with the design personnel before beginning the field survey to
determining which method is required.
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Using OpenRoads Survey Data with the Legacy ODOT VBA Applications

If the design personnel for the project will use the legacy ODOT VBA Applications to draw the storm
sewer information on the plan, profile, and cross sections, the legacy process to assign attributes to the
catch basins, manholes, and inlets is documented in the following PDF file:

..\ODOTcadd\Standards\vba\Doc\ODOT_DrainageVBA.pdf

The legacy field codes using the drainage attributes are required for this process. When the data is
collected using the drainage attributes documented in the above PDF file, the pipe information for the
drainage field codes can be reviewed using the Project Explorer and the Survey Details dialog. In the
example below, the point feature PIO is selected in the Survey group of the Project Explorer dialog. All of
the points in the Field Book with the PIO field code are displayed in the Survey Details dialog.

Survey ~ [ El_‘ﬂ_h]‘
|

' Data Files Name Display Festure Definition ~ Link Code Zone Description Temain Model At

B ALL Pont Features »  |DROI True PIO None 1 P112:36CMPS Determine By Fe..
SV1202 True FIO None 1 P1:24-CMP-N Detemmine By Fe..
SV1418 True FIO None 1 F1:0 67-8CMP-W Detemmine By Fe
SV1648 True PIO None 1 P1:24 Determine By Fe...
SV1649 True FIO None 1 F1:0-24-CONC-5 Determine By Fe..
SW2147 True FIO None 1 P1:0-24-CONC-SE Detemmine By Fe..
SV2148 True FIO None 1 P1:0-24-CONC-SE Determing By Fe..
SV214% True PIO None 1 P1:0-24-CONC-5E Determine By Fe...
SV2313 True FIO None 1 P1:0-60-CONC-W (36"X60") Determine By Fe..
Sv4015 True FIO None 1 P1:60X30 Detemmine By Fe

The Description column lists the attributes for each surveyed PIO point. In the example above, note that
OpenRoads uses a colon character for the separator between the attribute name P1 and the attribute
value. The ODOT VBA applications assume an equal sign is used to separate the attribute name from the
value.

The ODOT VBA applications read the surveyed drainage information from a GEOPAK GPK file. The
drainage points must be exported to a GPK file as detailed in chapter 14 of this training guide.

Once the points have been saved in the GPK file, the GEOPAK COGO Navigator can be used to review
the points as shown on the following page.

Page 194 Chapter 17 —Existing Utilities and Storm Sewers




@ GEOPAK Survey with OpenRoads Technology

October 25,
2016

hﬂoordinate Geometry Job: 000 Operator: et = = £
File Edt Eemert Wiew Tools
=3 4 14 -
REFZR+TYT A, & B Navigator(000) P N
%».. QU @ Bedefine [Disable] | Select Tools
M i - o * S
5’“5'312 E_ \de @[%?
CoGo in:
e emert
MName Feature Description Select |
DRO1 PIC F1:12-36CMP-5
SW1202 PIC F1:24-CMP-N
SW1418 PIC P1:0.67-8-CMP-W
SW1648 PIC P1:24
SW1645 PIC P1:0-24CONC-5
SW2147 PIC P1:0-24COMNC-SE
Sw2148 PIC P1:0-24COMNC-SE
SW2145 PIC P1:0-24COMC-SE
SW2313 PIC P1:0-60-COMNC-W (368" X60™)
q Sval1s PIC P1:6030

| Tii b

Before the data can be used with the legacy ODOT Storm Sewer VBA applications, the format of the
description must be changed to replace the colon with an equal sign. Select ODOT > Hydraulics >
Existing > Plan View — Attribute Checker to run the ODOT_EXDrainageAttributeChecker.mvba
application that is used to review and edit the attributes.

When the Run Check button is selected, the application will replace the colon character with the equal
character as well as check each point to ensure that the attribute format is correct. In the example
below, three points were found that do not have the proper format. The attribute checker is used to
enter the correct value and update the point description in the GPK file.

H Navigator(000) = Py

Select  Tools
NOx [Aid & B
Blement :

Mame Feature Description Select |
DRO1 PIO P1=12-36CMP-5

SV1202 PIO P1=24-CMP-N

Svi418 FIO P1=067-8-CMP-W

SV1642 FIO F1=24

SV1649 FIO P1=0-24CONC-5

SW2147 FIO P1=0-24CONC-5E

Sv2148 PIO P1=0-24CONC-5E

SW2145 PIO P1=0-24-CONC-5E

SWa3ia FIO P1=0-60-C0ONC-W (36"X60")

Svals FIO P1=60X30
] 3

ODOT Check Drainage Attributes v16.07.15

[ES5)

Job: |DDOD -
Point Name:
SV1202 PIO
SV1648 FlO
5V4015 FlO

Feature:

Run Check

Elev-Size-Material-Dir

P1= |24-CMP-N

Update Point Description ‘
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Note that the attribute checker may not catch all errors. After editing the attributes, review the point
description in the Navigator dialog to ensure that there are not any other errors. In the example below,
the Description for point SV2313 will be edited in the Navigator dialog to remove the (36”X60”) text at
the surveyor appended to the end of the P1 attribute, which is not needed (as shown on the previous
page), to correct the entry for the culvert size which should be entered in rise by span format as 36X60.

B Navigator{000) = 2

Select  Tools
X [Fid @ B n?
Elemet :

MName Feature Description Select|
DRI PIO P1=12-36CMP-S

5v1202 FIO P1=0-24CMP-N

5v1418 PIO P1=0.67-8CMP-W

5V1643 FIO P1=0-24CMP-N

5V1649 PIO P1=0-24-CONC-S

SV2147 FIO P1=0-24-CONC-SE

5v2143 FIO P1=0-24-CONC-SE

5v2149 PIO P1=0-24-CONC-SE

SV2313 FIO [ P1=0-360CONCW |, |
S5V4D15 PIO P1=0-36XG0CONCE g

o4 I k

Notes:

© Editing must be enabled by selecting Tools > Settings from the Navigator dialog, and then
checking on the Single Click Enables List Cell Editing option.

© The Redefine option must be toggled on in the main COGO window to allow editing.

© This section assumes knowledge of the GEOPAK COGO functions. See the online help of ODOT’s
GEOPAK Road 1 training guide for information not covered here.

© The cells placed by the legacy field codes can be used to extract a 3D utility model using the
processes detained in the following sections.
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Using OpenRoads Survey Data to Generate a 3D Model

This section documents the field surveying process to collect the storm sewer information in a format
suitable to generate the 3D model. The process described here replaces the process described in the
previous section using the drainage attributes.

ODOT’s previous procedure relied on the storm sewer points being stored in a GEOPAK GPK file. Since
the survey points are no longer stored in a GPK file, and the GPK file will be removed from the
OpenRoads software in a future release, a new process is necessary.

© For OpenRoads projects using a 3D model, ODOT will no longer use the attributes P1, P2, P3, P4,
and P5 to store the storm sewer pipe information with the survey points. These attributes are
still in the feature definition library, but will most likely be removed at a future date.

© ODOT’s VBA applications for drafting the existing storm sewer pipes will eventually be retired
and replaced by the process documented in this section.

© New field codes, which were previously defined in the “Office Use” category of ODOT’s GEOPAK
Survey Manager Database file (ODOT.smd) will be added the code list in the data collectors.
These field codes are used to more accurately represent the actual drainage structure types.

The recommended process for the data collection of existing storm sewer information for OpenRoads
3D modeling is summarized below:

© Shoot the storm sewer structures using the new ODOT field codes for drainage items.

© Shoot the invert of the drainage structure using the FLINE field code. If you are unable to shoot
the invert, measure the depth and take a shot on the grate adding the depth to the rod height.

© Pipe information will be recorded in a Microsoft Excel file in the format defined in this training
manual. The pipe information contained in the Excel file can be collected at the time each
drainage structure is surveyed, or at a later date.

© Rotate the cells placed by OpenRoads Survey to represent the actual position of the drainage
structures. The ODOT VBA Application ODOTcadd_RotateSurveyElements.mvba is used for this
purpose.

© A new ODOT VBA application, ODOTcadd_ExistingStormSewer.mvba, will be used to read the
drainage pipe information from a CSV file to draw the pipes in the 3D survey Field Book design
file.

© The 3D model for the drainage network can be generated by either the surveyor or the designer.
Bentley’s Subsurface Utility (SUDA) software is used to generate the 3D model of the drainage
information. This 3D model of the storm sewers will be generated in a separate drainage
basemap design file contained in the design\Roadway\Basemaps folder. The file is named using
the “BD” file name code.
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Field Codes for 3D Modeling

ODOQT’s field code list provides field codes for various storm sewer catch basins, manholes, and inlets.
The complete code list can in PDF format can be found in the ODOTcadd Standards in the following
folder:

..\ODOTcadd\Standards\ GEOPAK\Survey\Field_Codes\

ODOT has traditionally used generic field codes for the data collection of storm and sanitary structures.
As ODOT continues to move towards and increased use of 3D modeling, it will become increasingly more
important to generate models with storm sewer information that more accurately represents the size
and location of the drainage structures found in the field.

The generic field codes are supplemented with specific codes that can be used to change the field code
on specific survey points in order to draw a catch basin, inlet, or manhole type that more accurately
represents the actual structure in the field. The supplementary codes for specific structure types have
not been included in the data collector code list up to this point. These codes are defined in the GEOPAK
Survey SMD file, and also in the OpenRoads Survey feature definition library. The available features can
be reviewed in the Project Explorer dialog by accessing the Civil Standards group as shown below.

Civil Standards ~
5719 Gvi Standards A The Catch Basins, Inlets, and
-3 000000_FBO04.dgn. Design Manholes categories contain the
By Libraries | | d
8- Civil Cells supplemental coades.
¢ Design Standards
¢ Feature Definitions The | . d
t}-dy Feature Defintion Model (0DOT_Features_Design dgnlib, Design) € legacy generic codes are
{3 Feature Defintion Model )T_Features_DrainageAnd Lttiities dgnlib contained in the Structures - Generic
=8 I Feature Definttion Madel (0DOT_Features_Survey dgnlib, Design) t
- ODOT_SMD category.
C-jar Aerial Targets
Bl Bridges . . .
i@ Buidings The Pipes - Generic category contains
-jg Data Codes | the legacy drainage pipe codes that
&-jar Default Visualization Features 3 .
2y Dvisors should no longer be used. All pipe
E-jgr Dranage information should be collected using
[)-|gir Catch Basins . .
B-g Ilets the procedures documented in this
[+ jglr Manholes Chapter-
[H-g Fipes - Generic
-l Structures - Generic
e Lo The name of the actual field code is
4’ Survey_COUT . . “« ”
& Suvey D prefixed with “Survey_" in the feature
& Survey_DRAIN definition library as shown at left.
- Survey_DRNT
&7 Survey_DRYW -
&/ Survey_FDO The specific feature types for catch
&7 Survey_FLINE ool
& Suvey_FLTOP basins, inlets, and manholes can be
= 2 : used after the data has been
» processed to edit a specific survey
R point and change its feature definition
2y in order to draw the appropriate plan
') view cell.
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To change the feature definition for a survey point to one of the specific field codes, select the point and
choose the Properties icon. Key in the new Feature Definition name, omitting the “Survey_” prefix.

T
596 .2214% Name 1070 The generic field code CBS was
[ cBs used in the field for this survey
= z = :l s point. The point is drawn using
ane
« Description P1:374-12.CLAY-S P2:3. the cell for a No. 2-2B catch
a Terrsin Model Attribute Detemmine By Featurs Defi basin. The available catch basin
Attributes Pair P13.74-12CLAY-SIP2 3.8 ] i )
Control Codes field codes can be reviewed in
E‘:;f,:”lﬁg ﬁ?ﬁg the Project Explorer dialog In
Dete Elevation 696.238 the Civil Standards group as
Data File Name DEF 1.49A TBC COMBO A .
VEA Macro shown on the previous page.
Field Book Name Def 66-1.49 combo adj The CB-2 Category iS Shown
Style Name CBS
Medi File below.
Time Stamp N/A
Origin 1456651.8767.575156.03] &g Drainage
Angle N90-D'0"E L:_I_ Catch Basins
Orientation Top BH CB-2
Scale X 1.00000 €7 Survey_CB-2-2A
Scale Y 1.00000 " Survey_CB-2-2B
Seale 2 1.00000 " Survey_CB-2-3

" Survey CB-2-4
" Survey_CB-2-5
" Survey_CB-2-6

Changing the code to CB-2-5 results in the appropriate plan view cell being drawn for the structure as
shown below.

Name 1070
r

CB-25
Zane 1 I’:\g
Description P1:3.74-12-CLAY-S P2:3.
Terrain Model Atribute  Determine By Feature Defi
Attributes Pair P13.74-12CLAY-5|P2 3.8
Control Codes
Easting 1456651.877
MNarthing 575156.038
Elevation 696.238
Data File Name DEF 1.49A TBC COMBO A
WBA Macro
Field Boock Name Def 66-1.49 combo adj
Style Name CB-25
Mediz File
Time Stamp N/A

Origin 1456651.8767.575156.03]
Angle N90°0'0"E
Orientation Top
Scale X 1.00000
Scale Y 1.00000
Scale 2 1.00000
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As ODOT moves into 3D modeling, the generic field codes will be replaced with field codes representing
the basic catch basin, inlet, and manhole types. The following table summarizes the codes that should
be used in place of the generic codes:

New Code Old Code Description
CB-2-2B CBS Catch Basin No. 2-2B
Use the code for catch basin No. 2-2A, 2-2B, 2-3, 2-4, 2-5, and 2-6
CB-3 Cl Catch Basin No. 3
Use the code for catch basin No. 3 and 3A
CB-4 Catch Basin No. 4
Use the code for catch basin No. 4 and 4A
CB-5 Catch Basin No. 5
Use this code for catch basin No. 5, 5A, 8, and 8A.
CB-6 Catch Basin No. 6
CB-7 CBR Catch Basin No. 7
I-2-6 Median Inlet No. 2-6
Use this code for all No. 2 and 2A inlets
I-3B M Median Inlet No. 3
I-4B Median Inlet No. 4
MH-3 STMH This code places a cell for a Manhole No. 3 but should be used for
all storm sewer manholes
MH-3-SAN SSMH Manhole No. 3
Use this code for all sanitary sewer manholes

While the new codes listed above are more specific than the old field codes, they are still somewhat
generic as they do not take into account the size of the vault for each structure type.

The following two codes are provided for the flow line at the top and bottom of drainage structures.

Code Description
FLINE Flow line at the bottom of the drainage structure
FLTOP Low point elevation of the inlet or catch basin grate/top.

Further instructions for editing the code for each of the above field codes are provided in the following
pages.
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Code Description Plan View Cell 3D View
CB-2-2B | Catch Basin No. 2-2B CB22B-X

Use this code for all
square catch basins
with a note designating
the size of the vault
and whether the
structure has a side
inlet.

Notes:
Shoot the center of the grate.

Edit the field code in the office to use one of the other square catch basin types:

e (B-2-2A

e (B-2-3, CB-2-3SI

e (CB-2-4, CB-2-4S|

e (B-2-5, CB-2-5SI

e (CB-2-6, CB-2-6SI
Code Description Plan View Cell 3D View
CB-3 Curb Inlet No. 3. CB3-X

— T T Origin
Also used for No. 3A | ; |
|

which has one grate. 7///‘|
| WA LD

—

Notes:
Shoot the low spot of the grate, at the face of curb in the center of the structure.

Edit the field code in the office to use one of the other types:
e C(B-3A
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Code Description Plan View Cell 3D View
CB-4 Catch Basin No. 4 CB4-X ..
e Origin
Use this code for catch
basin No. 4 and 4A. | |
The vault size varies
for the 4A structures. L — _+ — J

Notes:
Shoot the center of the grate. If the grate is slanted, take a second shot at the low point using the FLTOP
field code.

Edit the field code in the office to use one of the CB4A types:
e (CB-4A-42, CB-4A-48, CB-4A-54, CB-4A-60, CB-4A-66, CB-4A-72

Code Description Plan View Cell 3D View
CB-5 Catch Basin No. 5 CB5-X

——
Use this code for catch I_ __|
basin No. 5, 5A, 8, and 7

8A. The vault size
varies for the 5A and
8A structures. The 8

and 8A structures have |_ * ?‘i |

a v-shaped grate.

Notes:
Shoot the center of the grate. If the grate is slanted, take a second shot at the low point using the FLTOP
field code.

Edit the field code in the office to use one of the CB-5A or CB-8A types:
e (CB-5A-42, CB-5A-48, CB-5A-54, CB-5A-60, CB-5A-66, CB-5A-72
e (B-8A-42, CB-8A-48, CB-8A-54, CB-8A-60, CB-8A-66, CB-8A-72
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Shoot the back of the grate.

Code Description Plan View Cell 3D View
CB-6 Catch Basin No. 6 CB6-X
r . 1
L ] L] L ]
R
L . |
Notes:

Code Description Plan View Cell 3D View
CB-7 Catch Basin No. 7 CB7-X
il
/ N\
/
- ¥
|
o i
Notes:

Shoot the center of the grate. For domed grates, add the height of the dome (approximately 4”) to the
rod height. A flat grate is used for the 3D model.
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Code Description Plan View Cell 3D View
FLINE Flow line at the bottom | GTM NA
of the drainage *
structure
Code Description Plan View Cell 3D View
FLTOP Low point elevation of | GTM NA
the inlet or catch basin
grate/top.
Code Description Plan View Cell 3D View
I-2-6 Median Inlet No. 2 126-X
| F@._ T |
T
Notes:

Shoot the flow line elevation at the center of the opening. These inlets come in various sizes from 6’ to
20’ in length, in 2" increments.

I-2 median cells are 3.0’ wide. I-2A median cells are 3’-4” wide.

Edit the field code in the office to use one of the I-2 or |-2A types:

1-2-6, 1-2-8, 1-2-10, 1-2-12, 1-2-14, 1-2-16, 1-2-18, 1-2-20

1-2A-6, 1-2A-8, 1-2A-10, 1-2A-12, 1-2A-14, 1-2A-16, 1-2A-18, 1-2A-20
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Code Description Plan View Cell 3D View
I-3B Median Inlet No. 3 [-3B-SS-X

PooT T TTaTT

I i

F——Lt =

N i

r——r-

Notes:
Shoot the center of the grate.

Code Description Plan View Cell 3D View
I-4B Median Inlet No. 4 [-4B-SS-X

Notes:
Shoot the approximate center of the structure on top of the barrier. Measure the barrier height and add
that value to the rod height to set the elevation for the grate.
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Code Description Plan View Cell 3D View
MH-3 Storm Manhole MH3-48D-X
Use this code for all / /,*"w-'“’*@:
storm sewer manhole f’ . \ | Shoot the The cell
types. (i 4 | center of Origin is at
| ] N : the lid the center of
4 . H the structure

See notes
below for
editing
instructions

Notes:
Shoot the center of the lid.

The plan view cell origin is at the center of the base, not at the center of the lid. As a result, the manhole
position will be shifted in relation to the survey shot at the center of the lid. The bigger the vault, the
more the shift. Take a second shot at the approximate center of the base on the surface of the ground.
Code this shot using the X2D feature code with a note to designate this as the actual center of the
structure. In the office, edit the survey point to use the Northing and Easting coordinate of the X2D shot
with the elevation from the shot on the lid.

Edit the field code in the office to change the manhole type appropriately

e MH-1

e MH-2-12, etc...
o MH-3-48, etc...
e MH-4-72, etc...
e MH-5-30, etc...
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Code Description Plan View Cell
MH-3- Sanitary Manhole MH1D-X-SAN
SAN -
p r “,w-ﬂ-mu."‘y '\\\.
/E Y The cell
R N S Origin is at
| : A 1 _ the center of
oy~ Ty the structure
N M L See notes
B below for
editing
instructions
Notes:

Shoot the center of the lid.

The plan view cell origin is at the center of the base, not at the center of the lid. As a result, the manhole
position will be shifted in relation to the survey shot at the center of the lid. The bigger the vault, the
more the shift. Take a second shot at the approximate center of the base on the surface of the ground.
Code this shot using the X2D feature code with a note to designate this as the actual center of the
structure. In the office, edit the survey point to use the Northing and Easting coordinate of the X2D shot
with the elevation from the shot on the lid.

Chapter 17 - Existing Utilities and Storm Sewers
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Field Codes for Storm Sewer Pipes

The ODOT field code list provides several legacy field codes for various pipe types. The pipe material will
be defined in the Excel file with the drainage pipe information, therefore it is not necessary to code the
pipes with a specific field code for the pipe material. These legacy codes are retained in the data
collector list, but are no longer required and may be removed at a future date.

The following field codes are typically used for all drainage pipes, drive pipes, and culverts on a typical
ODOQT survey:

Code Description Plan View Cell 3D View

CuULv Flow line at each end GTM

of a box culvert. _+_

Notes:
Shoot a point at each end of the culvert. Note the span and rise of the interior of the box.

Use the Visual Basic program ODOTcadd_ExistingStormSewer.mvba to draw box culverts between two
OpenRoads survey points

Code Description Plan View Cell 3D View
FDO For Direction Only GTM NA
Used to show the

direction of a pipe
when the other end
cannot be located

PIO Pipe Inlet/Outlet. GTM NA

Shoot the invert of the
pipe

For open pipes and box culverts, it is not necessary to collect the pipes as linear features by use of the
BL* and EL* mapping codes. For example, both ends of an open pipe should be collected using the PIO
field code and later connected using an ODOT visual basic application.

It is not necessary to shoot the pipes in a drainage structure. These will be drawn using a CSV file
containing the pipe information and an ODOT Visual Basic application.
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Field Collecting Drainage Pipe Information

The pipes will be drawn using a custom VBA application with the drainage pipe information contained in
a CSV file. The pipe can be field collected as the drainage structures are surveyed, or collected at a later
date. In either case, it is necessary to define the pipe information in a CSV file for processing with the
VBA application.

ODOT provides a template Excel file used to collect the pipe information. The template Excel files is
located in the ODOTcadd Standards.

..\ODOTcadd\Standards\ Geopak\Survey\ODOT_ExistingStormSewers.xIsx

Note that the data must be exported from the Excel file to a CSV file for processing. Custom Excel files
can also be used as long as the required information is saved to a CSV file using the format documented
below. The first few lines of an example CSV file are shown below:

A B C D E F
1 |First Point Mame Depth or Elevation Size Material Second Point Name Depth or Elevation
2 |DR118 0 15 RCP DR100 3.25
3 |DR10O 491.5 12 RCP DR102 492.1
4 |DR102 2.5 12 RCP DR104 2.75
5 |DR102 29 12 RCP DR112 2.5

The First Point and Second point values can be a drainage structure, and PIO, or an FDO point. Pipes can
be drawn from drainage structure to drainage structure, from pipe end to pipe end (two PIO points), or
from a drainage structure to a PIO or FDO point.

The order of the fields is fixed and cannot be modified. Each field is described below:

Field Description

First Point Name The point name for the drainage structure, P1O, or FDO point

Depth or Elevation The measured depth to the pipe invert, or the actual elevation of the pipe invert.
Notes:

- If the value is greater than 200 it is assumed to be an elevation

- Values less than 200 are subtracted from the First Point elevation when the
CSV file is processed

- Use avalue of 0 for PIO and FDO points

Size The pipe size, in inches

- Use numbers only, do not append a double quote character to designate
inches

- Elliptical pipes are entered in rise by span format without any spaces or other
characters. Example: 14x23

Material The pipe material. Use only the abbreviations defined in the ODOT Excel file
Second Point Name The point name for the other end of the pipe, a structure, PIO, or FDO point
Depth or Elevation The measured depth to the pipe invert, or the actual elevation of the pipe invert. Notes:

- Ifthevalue is greater than 200 it is assumed to be an elevation

- Values less than 200 are subtracted from the First Point elevation when the
CSV file is processed

- Use avalue of 0 for PIO and FDO points
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Processing Pipes with ODOTcadd_ExistingStormSewer.mvba

The MicroStation Visual Basic program ODOTcadd_ExistingStormSewer.mvba is used to draw drainage
pipes and box culverts between two OpenRoads survey points. The application has two modes:

© (CSVInput

© Manual Input (ODOTcadd Existing Pipes v16.10.21 =5
The application is accessed from the ODOT pull- Field Book: | Topo Survey j
down menu by selecting ODOT > Survey > Existing ¥ Label Pipes
Pipes (OpenRoads). When the program is selected, & Storm (" Sanitary

the dialog shown at right is opened.
CsV Input l Manual Input

This CSV Input and Manual Input modes are used in csvrile: | ﬂ
the survey Field Book (FB) design file to draw pipes
and culverts between drainage structures, PIO
shots, and FDO shots.

Process File

Box culverts are placed using the Subsurface
Utilities software functions as described later in this \ J
document.

The operation of each mode is described below.

CSV Input

This mode is used to read a CSV file containing existing pipe information and draw storm sewer and
sanitary sewer pipes and culverts into the survey field book design file. The lines that are drawn for the
pipes are drawn in 3D at the correct elevations, however these lines are just “flat” lines using the ODOT
line style for drainage pipes.

The lines for the pipes are drawn between a pair of OpenRoads survey points by reading a CSV File
containing the pipe information. The format of the CSV file is defined in the previous section. The

application requires a 3D model.

Select the CSV file and the Field Book. Choose the Process File option to initiate processing. An example
of the plan graphics for the pipes drawn in the field book design file is shown below.
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The pipe labels and flow arrows are placed using the active annotation scale and the active MicroStation
text style. Changing the annotation scale after the CSV file has been processed will scale the text size,

but not the flow arrow.

In addition to the size and type, the elevation at each end of the pipe is
level SC_Scratchl as shown in the example below.

500.00

plotted for information on the

500.50

As the CSV file is processed, the selected field book is searched for survey points matching the point
names defined in the CSV file. If a point in the CSV file is not found in the selected field book, it is

reported in a separate dialog as shown in the example below.
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Failed Point Report [

Line # 14: DR200,5,18,RCP,DR124,45
Survey Point 'DR200' not found in field book Field Book 1

Line # 15: DR124 5 18 RCP,DR201,4.5
Survey Point 'DR201' not found in field book Field Book 1

CSV Input Notes:
The graphics drawn by the VBA application are drawn at the actual elevations defined by the
CSV file processing.

The graphics in the survey basemap design file are intended for plan production purposes, not
for 3D modeling. The 3D pipe information can be extracted from these graphics to generate a
3D model of the drainage features as described later in this document.

Manual Input
Manual input mode is used to enter the information for pipes and culverts, one at a time. This mode is
useful for projects with only a few pipes when a CSV file will not be used.

The Point 1 and Point 2 fields are used to enter ([ 0DOTeadd Existing Pipes v16.07.15 3 |
the name of the points that will be used to
draw a pipe or culvert. The point names must
be contained in the selected Field Book.

Field Book: Field Book 1 j
[¥ Label Pipes
* Storm { Sanitary

When a point name is entered, the feature CsV input  Manual Input | Box Culverts |
name and elevation of the point is reported in )
Feature Elev Dip

the Feature and Elev fields. Point 1 W a7 <00 I?

Point 2 dri12 CB-2-28 4599 3.25

The Dip fields are used to enter the depth for .
. . . Size | 12 | Conc. j
the pipe or culvert at the Point 1 and Point 2
location. Draw Pipe I

Like the CSV mode, the graphics drawn are

placed at the computed elevation for the end
points of the pipe, however the graphics are “flat”
lines intended for plan sheets. These lines can use used to extract 3D pipes as described later in this
document.
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Drainage Basemap Design Files

The 3D model of the existing drainage information is typically generated in a separate drainage
basemap. The drainage basemap is created using the ODOT_Files.mvba application. The survey data is
referenced to the drainage basemap. The drainage structures and the pipes are extracted from the
survey file using the Subsurface Utility commands to generate the 3D model.

Use the ODOT_Files.mvba application to create a new drainage basemap for the 3D model.

From the MicroStation pull-down menu, select ODOT > File Management > Create Design Files to
access the program as shown below.

ODOTcadd - Create Design Files v16.07.15 @
ADDSer fi\ethom giegtD 000D0OVD "
I% Seed File: X\CADDServices\Staff\ethomas)\ProjectData\000000\ Design\Standards)seed\000000_Seed2d.dgn I =
PID Mumber: 000000

Category: Basemap Design Files j * Files | Default Comment | 20 Filer: | MNone j

[~ Airon File Name: Files: Comments: Scale:  Place Cell:
[T Aerial Mapping survey\aerial\basemapsh ‘ | | | J
[v Drainage 000000_BDOO1.dgn 1 Existing Draiange 3D Model 20 ﬁ
L L L L L
| R e— I | — —
[ Existing Ground Survey survey\basemaps\000000_BEDD2.dgn ‘ | | | J
[T Geometry geopak\basemaps) ‘ | | | J
[~ Geotechnical roadway\basemaps), ‘ | | | J
[~ Landscaping roadway\basemaps), ‘ | | | J
[ Lighting roadway\basemaps\, ‘ | | | J
[ Maintenance of Traffic roadway\basemaps\, ‘ | | | J
[~ Profiles roadway\basemaps), ‘ | | | J
[~ Proposed Roadway roadway\basemaps\, ‘ | | | J
[T Right ofway roadway\basemaps\ ‘ | | | J
[ signals roadway\basemaps\, ‘ | | | J
[~ Survey Field Book survey\RawData\000D00_FBO03.dgn ‘ | | | J
[ Traffic Control roadway\basemaps), ‘ | | | J
[T utilities roadway\basemapsh ‘ | | | J
Create Files h ‘

Notes:

© Use the 2D seed file to create the drainage basemap. The Subsurface Utilities software will
generate a separate 3D model in the drainage basemap design file for the 3D drainage
information

© The file is created in the roadway\basemaps folder

© The two-character file code is “BD”.
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Extracting the 3D Drainage Nodes

Bentley’s Subsurface Utility tools are used to generate the 3D model of the existing drainage
information. Catch basins, manholes, and inlets are referred to as a “node” by the subsurface utility
software.

Take the following actions to create a 3D model of the existing drainage information. It is assumed the
catch basin, manhole, and inlet cells have been rotated into place in the survey basemap before starting
this process.

1. Open the newly created drainage basemap design file.

2. Attach the survey basemap as a reference.

3. From the MicroStation Tasks menu, select the Extract Utilities from Graphics command as
shown below.

Note:

If this is the first time you have
selected the command, you are
prompted to create a utility model.
Select Yes to create the utility
model.

Tasks - |
["9 Subsurface Utilities |'

1
AEE A

[E Components
== RN

W(D::IV @E'
EE &

After the utility model is created,
you must select the icon again to
access the Extract Utilities from
Graphics dialog shown below.

[ Extract Utilities From Graphics L

4. Set the Method to Utility Filter. Several filters

are provided in the ODOTcadd Standards for ) Extract Utilities From Graphics = P
individual drainage items as well as groups of
it g g P Method |tility Filter
items.
Use 30 Element
Elevations?
5. Use the Select Filter item to choose All Catch Creste Trench ([
Basins filter. This filter is configured to extract Select Filter All Catch Basins [=]

only the drainage cells for the catch basins and
not the pipes. The pipes will be extracted
individually as a separate process.

Toggle on the Use 3D Element Elevations
option.

The Design Stage item is not relevant.

The options can also be selected by use of the
menu prompts floating on the cursor.
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Design Stage

Feature
Feature Definition
Mame Prefix

Description

Filter Manager
Preview

1 - Planning

i

Concrete Pipe-X-Elliptical
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7. Accept the options as you are prompted on the cursor to initiate the extraction process.

The 3D drainage structures are extracted using the elevation of the cells mapped by the Survey process.
As each drainage structure is processed, the extraction process will search for a FLINE feature to
establish the depth of the drainage structure. If a FLINE feature is not found, the depth is set using at a
default value.

If the drainage basemap was created with a 2D seed file, which is the recommended best practice, the
Extract Utilities from Graphics process will create a new model named Design-3D containing the 3D
drainage structures. This new model is automatically attached as a reference to the current 2D model.

In addition to the 3D model, a 2D graphic is placed in the current 2D model for each extracted drainage
structure nodes. This graphic is linked to the 3D model and can be used to make edits to the drainage
structure.

In the example below, the reference file display of the survey basemap and the Design-3D model has
been turned off to show the 2D graphic that is placed for one of the drainage structures.

Selecting the graphic reveals a pop-up menu that
can be used to make edits to the drainage structure
as well as two rules (Node Top Elevation, and Node
T —— Rotation) that can be edited by selecting the
displayed text.

The extracted drainage structures do not take into
account the rotation angle of the original cells and
are placed at a zero degree rotation. The example
at left below shows the original cell as referenced
from the Survey basemap, and the 2D cell that was
placed as part of the utility extraction process. It is
necessary to rotate each structure manually.

Once the 2D node is selected, parameters for the
rotation of the 3D structure are displayed as shown
at left. The angle can be keyed-in by selecting the
angle text, or the 3D structure can be rotated by
selecting one of the rotation arrows.

Typically, it is best to get the rotation angle of the
original cell and use that value to key-in the
rotation angle for the drainage node as described
on the following page.
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Take the following steps to key-in the rotation angle for the drainage structure:

v' Change the Angle Readout as shown below by selecting Settings > Design File from the

MicroStation pull-down menu.

Design File Setting

Category
Active Angle
Active Scale

Modify Angle Readout Settings

Format; |DD.DDDD -
Accuracy: |0.12 hd

Angle Readout

Podis

Civil Formatting

Calor

Element Attributes

Fence

Grid Direction Mode: [Azimuth -

lzometric Base: [East v

?Cks Clockwise
naps

Stream

Views

Working Units

Focus tem Description

Select category to view.

v' Use the MicroStation Element Information command to get the rotation angle of the original
cell as shown below.

Element Information v I X
[= L3 Selec‘!io g

General v

Geometry -~

31399°
TOD

1.00000
1.00000
1.00000

Extended

Point Feature
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v Select the drainage node graphic and choose the Properties command from the pop-up menu.
The Rotation can be modified as shown below. The graphics for the node in the 3D model are
updated as changes are made to the properties.

Ground Elevation
Invert Elevation
Crient Top to Surface

Elevation Reference

Utilit;; Properties Open Lkility Properties

Feature Name D-36
Feature Definition CB-2-2B-X

Point (] 1020.000.1010.000
1020.000
1010.000

After extracting the drainage structures and rotating them into place we are ready to extract the pipes.
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Extracting Drainage Links

The Extract Utilities from Graphics command can be used to extract pipe information; however, as of
this writing the current release of the software will not connect the extracted pipes to the previously
extracted nodes. Even though it is more cumbersome, with the current software, it is better to place
each pipe manually as a “link” using the Connect Conduit Link Between Nodes command, shown below.

Tasks * X
Tasks - |
[\? Subsurface Utilities |'
. ] = S0 . =
H :L“":b Dj‘l % 3 Q?p T-:Qh r ><' -'?'-j'l ii_/T:_l
[E Components BRERA

B EHF w0
{@V @ 335

E @ |CcnnEtthntluitBetween MNodes

The dialog shown below is opened.

© Place Link Between Nodes = i General information for the command can be found by
e ~ selecting Subsurface Utility > Help > Subsurface

Utilities Help from the MicroStation pull-down menu.
[T] Pul 0.025

[ Segment Length 2440 The Feature Definition is used to select the pipe type.

[[] Slope Angle 0.00%.

The Description item is used to select the pipe size.
Feature ~

Feature Definition Concrete Pipe-¥-Circular |
Name Prefix D-
Description mz2 El

The Name Prefix is used to name each pipe and is
incremented as you extract the pipes.

When the command is selected, you are prompted to
Select Start Node.

The ODOT 3D drainage items have specific connection regions on each side of rectangular structures.
Circular structures have a circular connection region. When the first node is selected, the link starts from
one of the connection regions. Follow the prompts to select the second node. An example is shown on
the following page.
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[ ) ilile |
© Place Link Between Nodes (Ss|s=h|mede) 500408 |
Curve Variables ~ N = CI 3 H
[ Pl s

[C] Segment Length 2440
[] Siopedngle  556%

Feature »
Feature Definition  Concrete Pipe-X-Circularx |

Name Prefix D-
Description [} =

T

]

ST AT . -U%)c}[:

S— T [Select location to place pipe bend
<Cirl> to select next node to connect link to.

daa //ZL REy

D5
Level: DR_X_Cells
Ref: Ref (000000_BD00S dgn)

A line is placed in the current 3D model that can be used to modify he link. The extruded 3D link is
placed in the 3D model as shown below.

The link is placed at the lowest elevation of the selected nodes. The elevation values can be edited by
selecting the link in either the 2D or the 3D model, and then choosing the Properties icon from the pop-
up menu.

1001.000,1010.000,0.000 From the Properties menu, shown at left, the Start
End Point 1019.000.1010.000.0.000 Invert and Stop Invert values can be edited if
Length 18.000 necessary to set the correct elevations for the pipe.
Start Node D4
Stop Mode D-5
Start Imvert 437 50
Stop Invert 496.50
Diameter 1.000 %
| . 1
Interpolate Elevations  True
Utility ID 90

Utility Properties Open Utility Properties

[ T | P

Feature Name D-

Feature Definition Concrete Pipe-X-Circular
Description 012
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Connecting Links to a FDO or PIO Point

The field codes PIO and FDO can both be used to designate the end of a pipe. PIO is used to designate an
inlet or outlet point for an open pipe of culvert. FDO (for direction only), is used to designate the
direction of a pipe when the other end cannot be located.

There must be a node defined at the PIO and FDO locations in order to place a link in the design file
using the P10 and FDO points. The Extract Utilities From Graphics command is used to extract nodes at
the P10 and FDO locations,

Tasks - The command is selected from the task
[“2 Subsurface Utilities | menu as shown at left.
o LG o T
ﬁ IE_‘I"‘Iri'F}»iJé rﬁ»E*?%'»@»Q( ﬂ“"iﬂ‘?—'i T
¥ components == A
oo = - @[3[F
EEA & [ Extract Utilities From Graphics }

Take the following steps to extract nodes for the

PIO and FDO points; \f:‘, Extract Utilities From Graphics =) %
Method | tility Filter
e Set the Method to the Utility Filter gse 20 Element
option. Create Trench [
Select Filter PIO/FDO

e Use the Select Filter option to choose

Filter Manager
the PIO/FDO filter.

> EIIE

Preview
; 1 - Planni
e Toggle on the Use 3D Element Design Stage =
Elevations option. Feature
Feature Definition Concrete Pipe-¥-Elliptical
e Accept these options as prompted. Name Prefix o
Dlescription 018
The extracted node for the PIO and FDO points is
placed as a triangle at each point on the level
SC_Scratchl as shown at right.
The Connect Conduit Between Nodes
command described in the previous .
section is used to place the pipes between
AT \ -
the nodes. 4 \_4 F: ROV Mode: D-16
____________________________ Lewvel: SC_Scratchl
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Extracting Multiple Links

Multiple pipes of the same type and size can be extracted simultaneously using the Extract Utilities
From Graphics command. This method has one advantage over placing each link manually using the
Connect Conduit Between Nodes command. When the pipes are extracted, the actual 3D elevations of
the graphics can be used for the created links. The Connect Conduit Between Nodes command uses the
flow elevation for the structure as the default elevation for newly placed links. However, there is one
significant disadvantage that prevents us from recommending this command. The extracted links are not
connected to the previously extracted nodes. New nodes are placed at each end of the pipe using a
default symbol. Since new nodes are created, this method is not the preferred method to generate the
links.

ODOT has submitted several change requests to Bentley in relation to the utility extraction process.
While not recommended at this time, this procedure is documented here for future reference.

To extract multiple links from the pipe graphics, select the Extract Utilities from Graphics command.

Tasks - ]
[-q Subsurface Utilities |‘
1 o L9 7 o
lh E--*'»i{]}»i% béf?bﬂl I'r@rg Sl Bl %,
@ components HE )
im < — - a3
EEA & [ Extract Utilities From Graphics ]
The dialog shown below is opened.
) Extract Utilities From Graphics = 23
Methed Selection El
Use 3D Element
Elevations?
Vertical Offset 0.0000
Create Trench 0o |58|ect Method |
Design Stage 1 - Planning [=] TEDS I Selection P
Feature L
Feature Definition Conerete Pipe-X-Circular El
Mame Prefix D-
Description Mz El

v Set the Method to Selection to select the surveyed pipe lines to extract.
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v" The Create Trench and Design Stage items are not relevant.
v Set the appropriate Feature Definition for the type of pipe that you will be extracting.

v" The Name Prefix is used to name each pipe and is incremented as you extract the pipes.
v" The Description field is used to select the size of the pipe

v Issue a data point to accept the Select Method prompt. You are prompted to Locate Elements —
Reset to Complete for the pipe extraction process.

v' Choose all of the pipe elements that are the same type and size corresponding to the Feature
Definition and Description that you have selected in the Extract Utilities from Graphics dialog.

v After you have selected all of the desired pipe elements, issue a Reset to complete the selection
process.

v As you step through the process, you are prompted as follows:
o Use 3D Element Elevations? Select Yes.
o Create Trench. Select No

As each pipe is extracted, a 3D Node is placed on the level Default at the end of each pipe as
shown below. This 3D block is required and must not be deleted. Turn off the level Default to
turn off the display of these nodes.

As stated previously, this method is not the preferred method since new nodes are placed at the ends of
the pipes.
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Reviewing and Editing Nodes and Links

After the nodes and links have been created, it is good practice to review the values for accuracy. The
parameters of the 3D drainage information can be edited by using the MicroStation Element Selection
tool to select a node or link, and then choosing the Properties icon from the pop-up menu as shown
below.

KE 3 +{e% X

The parameters are shown below. Note that the invert values for a link cannot be edited if the link was
extracted from graphics.



Link Properties Node Properties

1030.000.1040.000.0.000
End Paint 1030.000,1030.000.0.000

Length 10.000

Start Node D-21

Stop Mode D-20

Start Imvert 43975

Stop Invert 500.00

Diameter 1.000

Interpolate Elevations  True k
Utility 10 145

Utility Properties Open Utility Properties

12

Feature Name D1
Feature Definition Concrete Pipe-X-Circular
Description 012

1020.0000.1010.0000.497
Angle N30°0°0"E
Crientation Top
Scale X 1.00000
Scale Y 1.00000
Scale Z 1.00000
Ground Elevation 4399.00
Invert Elevation 496.00
Crient Top to Surface  True
Ratation 000"
Elevation Reference  None L‘\y‘
Ltility 1D 30
|tility Properties Open Lkility Properties
Feature Name D4
Feature Definition CB-2-2B-X
Paint 1 1020.000.1010.000
X 1020.000
Y 1010.000
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Box Culverts

The graphics for existing storm water utilities are normally placed in a 2D model in the drainage (BD)
basemap design file. The Subsurface Utility software is used to place the box culvert in a 2D model. The
software will automatically generate the 3D model for the box culvert.

After creating a drainage basemap design file, attach the survey basemap as a reference file in order to
view the culvert shots. Box culverts are surveyed using the CULV field code to take a shot at the invert
elevation at each end of the culvert.

Box culverts are placed as a link by the Subsurface Utility software by use of the Connect Conduit
Between Nodes command. A node must first be placed at each end of the proposed box culvert in the
design file by use of the Place Node command. The generic headwall feature definition is used to defile
the location of each end of the box culvert.

Select the Place Node command from the task list as shown below.

Tasks * X

- Y
¢} Place Node = ‘ o
Tasks - |
H Subsurface Utilities I [¥] Elevation 810.276

j 1. g AJé j}' 1.9 E EI_TJ o b [C] Vertical Offset  0.000
1 7). T A 5 GLe, L@ Qs Qusy A=

244 2, vSF B s HL BTN |9y 0 g S, [¥] Rotation 0°00"

=

[Z) components = - A Placement Type By Minimum Depth E]

a [@ é? '@l '“|_:| Feature

( = @ ‘ Feature Definition Generic Headwall-X E
E & F'Iacr; Mode Name Prefix =" . Exist;r:g Ut\il:t/i;s
! om Water

[+ Catch Basins
- Headwalls ”

= e
|- Inlets k

- Manhol Generic Headwall-X
+- Waste Water™""""""

>

Place a node at each end of the proposed box culvert using the Generic Headwall-X feature definition as
shown above.

The user is prompted to select a reference element for the node elevation as shown below.
Nodes can be placed at a specific elevation, or relative to

the selected surface or a corridor model. Issue a Reset to
type an elevation.

Select Reference Element For Elevation.
zReset= to Type an Elevation.
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After the elevation reference is defined, the user is prompted to set the Placement Type.

The_ By Minimum Depth option is used to set the initial depth using a default value. The invert elevation

can [Select Node placementiype, | be edited after placement if necessary.
Placement Type | BTl aE =l

Next the user is prompted to set the location

of the node. Place the node at the location of

the CULV survey point.

The generic headwall node is placed using a triangle symbol on the
level SC_Scratchl as shown at right. The direction of the triangle,
defined by the Rotation parameter, is irrelevant to the flow direction
of any links connected to the node.
MNode: D-11

. Lewvel: SC_Scratchl
After the headwall points have been placed at each end of the culvert,
the box culvert is placed using the Connect Conduit Between Nodes
command shown below.

Tasks v I X e
! §) Place Link Between Nodes
JTasks v |

|~Q Subsurface Utilities Curve Variables

-l X _’El oo b [ Pl 0.025
1 g EF-%AP’»J% ri";ri}ii‘r‘?‘ >3< Sy Dlesg %,

[] Segment Length 2.440

&} components HE— R
s A [C] Slope Angle 0.00%
Feature A
Er @ 3 ]
= Connect Conduit Between Nodes Feature Definition  Existing Box Culvert 08' Span[|
E L4
Q Name Prefix ubxCulvy
Description 08'x 04 %
08 x 04
i 08 x 05'
08 x 06’
08 x 07

Feature definitions for existing and proposed box culverts are provided in the ODOT standards. The
available features for existing box culverts are shown on the following page. The span and rise for each
available culvert feature is defined by the Description field as shown at right above.

Available culvert sizes are based on the Figure 1008-14 of the ODOT Location and Design Manual -
Volume 2, Drainage Design.
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Civil Standards -~

=@ Civil Standards
-0 12121_BD001.dgn. Design

) -

: ancX v vaLca B
Curve Variables a‘és.%ﬁ%u S OMALLA g%fﬁﬁ.nu
Pull 0.025

Segment Length  2.440
Slope Angle -11.50%

Feature ~

Feature Definition  Existing Box Culvert 08" Spar|
Name Prefix utxCulv

Description 08'x 04 E
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Two sets of graphics are drawn for the box culvert as shown below.

The culvert is drawn as a
custom line style in the 2D
model as shown at left. The 2D
model can be referenced back
to the survey basemap (BE file)
if desired, or attached as a
reference by the design
personnel.

The Subsurface Utility software also creates a 3D model in the drainage basemap named “design-3d”
containing the 3D model of the box culvert as shown below.

s o

—— =
R

B
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