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OpenRoads Designer:
200 Working with ORD Survey Files

Survey Basemaps

Survey mapping processed with the OpenRoads Survey tools is written directly to a MicroStation design file
without the use of any external databases. This “field book” (FB) design file is in the following folder within
the ODOT WorkSet folder structure:

.\PID\300-Survey\Basemaps\

The Survey information is processed in a 3D design file. Designers will work in 2D files and will attach the
3D survey information as a reference attachment.

An existing ground terrain model is typically generated from the survey information. The terrain model is
typically contained in the FB design file in cases where the terrain is comprised of only the ground survey
information. In cases where the survey information is combined with other terrain data, such as LiDAR
data, the combined terrain model is usually stored in a separate design file using the “FD” two-character
code in the file name. Contact the survey personnel for clarification on which design file contains the
terrain model that is to be used for the project, particularly in cases where a complex terrain model is
generated from multiple sources in a separate FD design file.

Survey Data Integrity

Protecting the integrity of the survey information has always been a concern for ODOT’s Survey personnel.
The accuracy of the Survey information is the responsibility of the surveyor and therefore the original
survey information should not be edited by design personnel. Under no circumstances should design
personnel edit the survey data contained in the Survey field book FB design file. If changes need to be
made to the survey files, these changes should be coordinated with the originator of the survey data.

Survey Point Features

When survey data is processed, each field shot is stored as a Point Feature in a Field Book within the
survey field book FB 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 the design file using an ODOT standard cell
element as shown below:
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MName: SV2644

Field Code: PP

Link Code: None

Zone: 1

Terrain Model Attribute: Determine By Feature Definition
Attributes Pair: MATERIAL Wood!OWMNER AEPPOLE# 152965

| Easting: 1360557.808"
" | Northing: 720388.009'

Elevation; 974.709"

.1 Data File Name: DAR1855urveyPoints-LinkCodeAfter.csv

Field Book Name: Field Book 1

~| Feature Definition: Survey\Utilities\Electric\Points\PP

Feature Description: Power Pole

Cell: PP\ Circle
Level: UT_X_Electric_Cells

-1 Ref: Default Comment (.\.\A\300-5urvey\Basemaps\123456_FB001.dgn)

October, 2021

When the survey field book is attached
as areference, the data for an
individual point can be reviewed as
follows:

From the Home tab, choose the
Element Selection command. Float
the cursor over a referenced survey
point and allow the cursor to rest over
the element.

A pop-up dialog will appear showing
the survey information for the point as
shown at left.

With the December 2020 update to the OHDOT CADD Standards, macros have been added to annotate
points like GEOPAK Survey. An example of the annotation placed by OHDOT Geometry Points VBA Macro
for a point is shown below.

These annotations are placed as text elements in the file on the levels listed below.

Annotation MicroStation Level
Point Name SV_X_Text_Name

Point Elevation SV_X_Text_Elevation
Field Code SV_X_Text_Comment

The display size of the annotations is based on the Annotation Scale parameter.
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Linear Features
A series of survey points representing curvilinear features can be connected as a Linear Feature as shown
in the example below.

Linear Feature - Mot available

Mame: FENY
Field Code: FENT

Zone: 1
~ Terrain Model Attribute: Determine By Feature Definition
-~ Data File Name: DAR1855urveyPaoints-LinkCodedfter cav
~ Field Book Name: Topo Survey
~~ .. Feature Definition: Survey\Roadway'Lines'FEN
~~Feature Description: Fence

Creation Type: GeneratedByPointList \\
Line String
- Level: RD_X_Fence
TR Ref: Tapo Survey (.3.1.\300-Survey\Basemaps'123456_FB0O01.dgn)

- .

With the Element Selection tool active, floating your cursor over the referenced linear feature will open a
pop-up menu with information about the feature line as shown in the example above.

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 may or may not be plotted in the file depending on whether the survey personnel have
elected to annotate the model. Annotations are not automatically placed in the design file as they were with
previous software.

In the example at left, the annotation is placed in the file on the level
SV_X_Text. These annotations are intended for information only. See the
Annotating Survey Elements section for more information.

Attributes can also be reviewed in the pop-up dialog that is displayed when floating the cursor over a point
as described on the previous page.
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Design File Levels for Survey Data
The OHDOT CADD Standards include several MicroStation levels that are 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 Level Display dialog. The Level Display dialog can be opened in
all the various Workflows by selecting icon in the Primary group of the Home tab as shown below.

TR bE e -2 S X S C\Bentley\CONNECT

ﬂ OpenRoads Modeling -

Home . Terrain Geometry Site Layout Corridors Model Detailing

¥ || Default b - ﬁ]"ni' -
v || =5 v v 0 Exp! acl Ea
=0 o 2 PIOTEr e s a5 H-

Attributes Primary

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.

= Level Display - View 1 - >
% E;_. View Display i The following levels are typically not shown on the plan
= — and should normally be turned off after the survey
- urvey ™ |Levels » |44 -
¥ W Sy~ = basemap has been attached as a reference.

[ 113765_FROD1.dgn
e PV_X COP (center of pavement)

e SV_X Break_Lines
e SV_X_Random_Point
e SV_X Shot Marker
Mame Used #
T o SV X Text Comment
e SV_X Text_Elevation
o SV X Text Name
o SV X Text

SV_X Control Cells Found
SV_X_Control_Cells_Found_Text
SV X Mon_Cells Found
SV_X_Mon_Cells_Found_Text
SV_X_Random_Point
SV_X_Shot_Marker

SV_X Text
SV_X_Text_Comment

SV_X Text Elevation
SV_X_Text_Name

5V X Toe of Slope

SV_X Top_of_Bank
SV_Control_Point

SV_Crossing

SV_Locator
-.\ ﬂ' OsSeny, i
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Annotating Survey Elements
Annotation for Survey elements is not automatically placed in the FB design file when the survey data is
processed as is was in PowerGEOPAK.

Survey elements can be annotated in the Field Book (FB) design file by the surveyor, or in any file that the
FB design file is attached as a reference.

In the example below, the attributes for the building were entered by the surveyor as the data was
collected in the field.

Name: BLD1
Field Code: BLD1
Zone: 1
Terrain Model Attribute: Determine By Feature Definition
Attributes Pair: USE RESIDENTIALISTORY 1/CONSTRUCTION FRAME|ADDRESS 123 S.R. 185
Data File Name: DAR185SurveyPoints-LinkCodeAfter.csv
i Field Book Name: Field Book 1
oy Feature Definition: Survey\Buildings!Lines\BLD
Feature Description: Building Comner
Creation Type: GeneratedByPointList

Shape
Level: BD_X_Building
Ref: Default Cornment (..\..\. \300-Survey\Basemaps| 123456_FB001.dgn)

7

The Feature Definition assigned to the element controls how each Survey item is annotated. The
annotation is also depended on whether the surveyor entered any attribute data in the field as the survey
data is collected.

Annotation is placed in the active model by selecting an individual element, by a selection set, or for all the
civil elements in the active mode by use of the annotation commands shown below:

&1 ovenroadsmodeling  ~ I b [ & - 4 # 5 X 5 cyBentiey\CONNECT\WorkSpaces\OHDOT\WorkSets\123456_2019R1\400-Engineering\Roadway\Bz
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View
e o - S v
5y L@, 1| S @ A A B 7 v A ABC
2R E E o O O A= AL A 5| A
. Element ... Clip Create  Update Saved  Apply Place = Place Place Place Edit ChangeText . Element Model
L Selection i-i ™ Volume "X | Saved View View Settings Saved View Table = Note label = Text Text Attributes - ~| Annotation~ Annotation~
Primary Selection Clip Saved Views fa | Tables Notes Text Tl Annotations

An example of the annotation that is placed for a building using the Element Annotation command is
shown below.
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1 STORY FRAM%
RESIDENTIAL
123 S.R. 185 ‘

Annotations can be removed by manually deleting the text, or by use of the Remove Element Annotation
or the Remove Model Annotations command.

ABC
o
Element Model
Annotation ¥ Annotation ¥ B

A Annotate Element

4. Remove Element Annotations |
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Geographic Coordinate Systems

A Geographic Coordinate System (GCS) is used to define the position of the survey and design information
on the Earth’s surface. Once the position of the data has been established, the design can be easily
coordinated with other data for which the geographic location is known such as Google Earth, Bing Maps,
Geo-Referenced Imagery, or GIS systems.

Defining the Geographic Coordinate System is a requirement of the OHDOT CADD Standards. See the
OHDOT CADD Standards Manual, Section 305 for more information.

Alibrary of predefined GCS is available in ORD. Optionally, a custom GCS can be defined for projects that
have been mapped to ground coordinates, if required.

The process to create a custom GCS for Grid-to-Ground conversions is the responsibility of ODOT’s Survey
personnel and is not covered in this manual. This manual will cover the basics to review the GCS and create
new design files using the same GCS that has been defied by the Survey personnel.

Note: The purpose of the GCS is to define the location of the data on the earth’s surface. ODOT does
not recommend changing the GCS to re-project the data.

WorkSet Seed Files and Geographic Coordinate Systems

A seed file is an empty MicroStation design file that has been configured to meet ODOT requirements. The
seed file is used as a template when new design files are created. The seed file selected by the user is copied
and renamed to create the new file.

When a new project is created, 2D and 3D seed files are copied from the CADD Standards folder to the
project’s 990-WorkSetStandards\seed\ folder. If necessary, the WorkSet seed files can then be modified
by the survey personnel to define a custom GCS definition that is used to facilitate Grid-to-Ground
projection.

It is the responsibility of the Surveyor to define the appropriate GCS for the project data. As the designer for
the project, it is your responsibility to ensure that all new design files created for the project use the same
GCS as defined by the Surveyor.

Reviewing/Selecting the GCS Definition
The GCS can be reviewed by selecting the Drawing WorkFlow, Utilities > Coordinate System as shown
below.

& |Drawing o EHE B e - 2 S X 5 c\Bentley\CONNECT\WorkSpaces\OHDOT\WorkSets\123456_2019R1\400-Engineering\Roadway\Basemaps\123456_BK0O1.
Home View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Content Mesh CONNECT Services
) £ MDL Applications a 3@ F@ I{i--“l > Play ® Record ® Stop ;TJ & g A W‘g ':EP I > &
OLE Named @Clcse o0 Boxes Display C‘u‘nvert Capture Eﬂ = ﬁ Commit Initialize L Signatures Signaturej | |Coordinate " Es s
Expressions & Connect to Browser || ViewGontral " |# Manager 2 el System | W £5 &
Utilities Image Macros M Design History F} Security Geggraphic

The Geographic Coordinate System dialog shown below is opened.
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:J Geographic Coordinate System o X X
To choose a GCS from the library, select the second

icon, From Library. The Select Geographic
Coordinate System dialog shown below is opened.

i -

IR g gs-FTl = F

Current Geographic Coordinate System
Name: OH83/2011-5F

Description: NSRS11(NAD83/2011) Ohio, South Zone, US
Source: EPSG6551

EJ Select Geographic Coordinate System e O X
Library ' Search
B Favorites Coordinate System AN
Ohio North Zone
Ohio South Zone MName OH83/2011-SF
! OHB83-SF - NADS3 Ohio St Description NSRS11(NAD83/2011) Ohio. Sout
3} OH83-S - NADS3 Ohio Stal Projection Lambert Conformal Conic
3 OH83/2011-SF - NSRS11( Source EPSG:6551
3 OH83/2011-5 - NSRS11(N, Units US Survey Foot
[ 123456_Custom First Standard Parallel 40°02'00.0000"N
- Library Second Standard Parallel 38°44'00.0000"N
Origin Longitude 82°30'00.0000"W
Ongin Latitude 38°00'00.0000"N
False Easting 1968500.0000
False Morthing 0.0000
Cluadrant Positive X and Y
Minimurm Longitude 85°30'00.0000"W
Maximur Longitude 80°00'00.0000"W
Minimum Latitude 38°00'00.0000"N
Maxtimum Latitude 40°40'00.0000"N
Datum ~
[ Name NADS83/2011
Description NAD 1983 / 2011 adjustment - NO|
Source MNOAA's National Geodetic Surve
Conversion Method Geocentric Translation
Delta X 0.0000
Delta’y 0.0000
Delta Z 0.0000
Ellipsoid -~
Name GRS1980 |
> 5 Description Geodetic Reference System of 19
| Eaustorial Radius 6378137.0000 | |
[ ok | | cancel

The OHDOT workspace defines the State Plane coordinate systems typically used on ODOT projects in the
Favorites folder as shown above. Choose the appropriate GCS from the list. A different GCS can be selected
by browsing the Library folder. The GCS definitions for Ohio shown below 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.
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Reference Attachments

References are used to display the contents of another DGN file within the current ORD model. The Home
tab in each WorkFlow contains the reference tools as shown below.

&4 OperRoadsModeling = ™ kel b [ & ~ » o = X = c:Bentley\CONNECTY!
Home Terrain Geometry Site Layout Corridors Model Detailing
= None * | Default v e ST
Q b - o
0 T||Bo ~|Eo0 - 0 ~|f90 ~ || Bxplorg :
[ = = @ ] e - '-FE -
Attributes &| References

?'Q |No Feature Definition V| ?? ’ ﬂ Raster Manager a
Point Clouds
v 1 X I— &
[ |

@Y Reality Mesh
e |

"¢ Properties

m
=

When attaching references in ProjectWise, the Attach Reference dialog shown below is opened.

E’J Attach Reference
Select

Documents

Folder | = 400-Engineering

fa e

Mame

./I.._- Drainage
./|_. Geotechnical
# | Landscaping
Z L Lighting

<

Application: | All Applications

Extension: | *.dgn; . dwg; . dxf

Add

Selected Documents

Hemaove

MName

<

Title

Attachment method: Interactive

oK

[ Cancel

The Attachment Method can be
specified at the bottom of the
dialog. If one of the methods is
selected, the attachment is made
without accessing the normal
MicroStation dialog.

Browse to the file to be attached.
Choose the Interactive method to
access the MicroStation
Reference Attachment
Properties dialog, shown below,
when the OK button is selected.
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The various options available on the
Reference Attachment Properties dlalog EJ Reference Attachment Properties for ..\ 123436_FB0OT.dgn *
are not covered in this manual. See the

. ) . File Name:  PW_WORKDIR:d01211701123456_FBOD1.dgn
online help for more information.

Full Path:  ..\d01211700123456_FBO0T.dgn

When attaching the survey design file, the Modek [Hieige z
Coincident -World option is typically el Name: | Topo Suryey
used since all the files in the project S M Mood
should be using the same GCS. Sl
View Description ey
e (Choose the Geographic - Coincident Aligned with Master File

Reprojected option to re-project

Geographic - AEC Transform Calculated Transform, max error 1,064e-03 "
the referenced model to the

Geographic - Reprojected Reproject reference data to Master GCS “
coordinate system that is defined
in the active model if the file being Dt Senle: o _ b
referenced uses a different GCS it W B e BB
definition. iadhicid B
Revision: >
Level: -/
* Ifa GCSis not dEfiHEd, choose the Mested Attachments: [ Live Nes.t'mg - Mesting Depth: [1
Coincident - World option. Display Overtides. [Bilg =
MNew Level Display: [Use MS_REF_NEWLEVELDISPLAY Configura |
Global LineStyle Scale: | Master fu
Synchronize View: | All Properties 2
Drawing Boundany: |(New] =
MName: | Topo Survey
Visible Edges: | Dynamic >/
Toggles

T <2 [
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Terrain Models

Terrain models generated by OpenRoads Survey are stored in a design file as a Terrain Model element type.

The terrain model can be accessed by design personnel by attaching the survey Field Book (FB) design file
as a reference attachment. Depending on the project, the terrain model may be created in a separate Field
Terrain design file (FD). Contact the survey personnel for clarification on which design file contains the
terrain model that is to be used for the project, particularly in cases where a complex terrain model is
generated from multiple sources and an FD file is used.

In the example below, the active file is 123456_BK001.dgn. The terrain model is contained in the file
123456_FB001.dgn which has been attached as a reference file.

Letive Terrain Model: DAR-185 Topo
Level; DT_X_Terrain_Ground_Line
Ref: DAR-185 Topo Survey {1\ Y300-Survey\Basemaps'123456_FBO01 dan)

Defining the Active Terrain

After attaching the design file containing the terrain model element, it is a best practice to set the ground
terrain model as the “Active Terrain”. The active terrain model is used to define the existing ground for
profiles and cross sections.

To define the active terrain, from the Terrain tab, choose Active > Set Active. Select the terrain model
when prompted.

4

Locate Terrain Model to set as Active

The active terrain can also be defined by selecting the Set As Active Terrain Model command from the
pop-up menu when the terrain is selected using the Element Selection tool, as shown below.
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1
| |
b e sy
| [s5 n = " % V==
| | - @2 &
| | |
] o .I | = | —=— =
y ] Set As Active Terrain Model
| I
e I
| |>c| W m ‘;: % = ] H ]
| | R
i | Bis 30 g
R
| | fay
I I £
i T 5

When the terrain is activated, the software will automatically create a 3D model in the active design file.
This 3D model is attached as a self-reference to the active file as shown below.

IEI References (2 of 2 unique, 2 displayed) — x
Tools  Properties
BBt 0608 & ¢ D 1% @ >0 Hiuevos Boniiies 5]
Slot '{5_“—,} File Name Model Description Logical Orientation Praentation:
¥ 4123456 FBODT.dg Design Global Origin aligned... DAR-185 Topo Survey  Coincident - World Wireframe |
2 < 123456 BKDDd.dgn  Design-3D Ref Coincident - World Wireframe
£ >
Scale [1.000000000 : [1.000000000 Rotation [00°00'00"
Offset X | 0.00D | ¥|0.000 .
M@@Eﬂ @@h ‘n@ 5] u (2] é = Eested Attachments: | No Mesting ¥ | Mesting Depth: | 1
Display Overndes:  &How ™ | Mew Level Display: ;Coﬁfig Vanable ¥ | Georeferenced: [No v

Terrain Model Display Settings
The display of the terrain model is controlled by the feature definition that is assigned in the design file that

contains the terrain element. In the example above, the terrain is displayed using the X_Boundary feature
definition.

The terrain display can be defined uniquely for the active file as follows:
o Use the Element Selection tool to select the terrain model element.

o Allow the cursor to rest over the terrain element. The menu shown below appears. Choose the
Properties command.
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The properties dialog appears as a pop-up dialog as shown below.

Since the terrain model is contained in a reference

attachment, all the fields are ghosted and cannot be - —— : :
i | Name Active Temain Model: DAF
edited.
Number of Points 3.457
. . . Number of Point Featu 1.890
The user may wish to override the assigned feature 2tk
definition to turn on/off contours and triangles or :‘j”:'” of ? -
umber of & €s v
change the contour interval settings. This is ‘ Number of Contours 0
accom lish d foll . c. . -‘) Number of Breaklines 72
p sned as rollows: AR ! Number of Triangles 6.675
e Setthe Override Symbology option to Yes to L Sy N S oo ko Lenath
i . . ~ o engt !
allow editing the terrain model properties. i
N Major Contours On
Minor Contours On
3 z : : Triangles Off
After settlng.the Override Syr.nbology setting , s .
to Yes, the display of the terrain features can be Flow Arrows Off
! . , \ Low Point; Off
toggled on/off using the options shown at right High Poleis Off
i i 1004
for turning on/off contours, triangles, etc. Note 07 - —— =
that the interval for the contours is controlled , Boundary Off
. ey . . . Imported Contours Off
by the feature definition assigned to the terrain : foiods Off
model, which cannot be edited across \"/’:'js‘ g
references. Feature Spots Off

[ Override Template  (None)
The Override Template option is used to o >
select a different element template for the E:i fclc;:m gﬁ;&aﬁ"aﬂ
terrain display. The OHDOT Standards contain =
several element templates for terrain display
in the Terrain Models category, as shown below.

Override Template.  5T5] vl
Owerride Symbology | - Temain Models [} -

—— P Boundary

) P Contours 1" Majol
i P Contours 2' Majol
P Contours 5 Majol
i P Contours 10" Maj ¥
< >

Manage Templates...
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When one of the element templates is selected from the library, the element template definition is
copied from the library to the active file. If necessary, the terrain display can be further customized
by editing the local copy of the element template, as follows:

From the Home tab, select the Manage option form the Element Template drop-down list (located
in the Attributes group). This opens the Element Templates dialog.

The Element Templates dialog, shown below, lists any element templates that has been copied into
the active file. Expand the active file to access the Terrain Models group. The settings for the
element template can be edited in this dialog.

& Element Templates — >
File  Utilities
GEINDBIA VX
E 123456_BK0D04.dgn General Settings ~
B i S Levels DT_X_Terrain_Ground_Line '
o ¥, Contours 5" Major 1" Minor 3
33 . : Colors Bylevel
- OHDOT_Feature_Definttions dgniib Line Siles ByLevel
[é8 OHDOT_Features_DrainagefAnd tilties daniib ¥ ﬂ;ights Bylevel
i [/8 OHDOT_Civil_Labeler_TextFavorites_ElemTes Gt '
(#-}v8 OHDOT_OBM_Bridge_Features_Levels_Elem ; ¥
Transparencies 1]
Priorities -100

CalculatedFeaturesDisplay
CalculatedFeatureSettings
SourceFeaturesDisplay
SourceFeatureSettings

Material Settings
Material dedrape

[ (€| €| €| ¢

The General Settings group controls how the terrain is displayed in the cross sections. These
values should not be changed.

The Calculated Features Display group allows turning on/off which features (contours, triangles,
etc.) are displayed. Note that is the feature display is turned on, the display can also be turned
on/off in the Level Display dialog.

The Calculated Features Settings group contains the settings for contour intervals and symbology
settings.
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CalculatedFeatureSettings ~
v Contours

MaxSlopelption None

MaxSlopeValue 0.0000

ContourLabelPrecision 0

SmoothingFactor 10

Smoothing Vertex

Majorintenval 5.000"

Minorinterval 1.000°

MinorContours
Calor =] Bylevel
LineStyle == Bylevel
\Weight =1 Bylevel
DisplayText Yes
Textinterval 100.000°
Depression
Lewvel DT_X Contour_ Major
Transparency 0
Text Level Default
TextStyle ~X_Label - CenterCenter

» Triangles
T rimemm] ol i

Note: The major contour text labels are placed at an interval along the contour line, defined by the
DisplayText and TextInterval parameters. This may result in contour labels falling in locations
where they may overlap other elements or annotations. The Label Terrain Contours command
(OpenRoads Modeling > Terrain > Labeling) can be used to annotate the major contour lines at
user defined locations in the active file.
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OpenRoads Software Version

This document was prepared using the following software version:

OpenRoads Designer CONNECT Edition — 2021 Release 1 Update 10 - Version 10.10.01.03

Contacts

For any questions, suggestions, or problems with this document please contact the ODOT Office of CADD
and Mapping Services by use of the following form on the ODOT website:

https://odot.formstack.com/forms/cadd servicerequest
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