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Course Overview

This volume focuses on the OpenRoads Survey tools and covers the post-processing of field data.
The main topics contained in this volume are the importing and editing of field data once brought
into a design model and the creation and editing of the Terrain Model. This volume also
introduces users to the custom CTDOT placement and drawing tools available on the Ribbon (this
replaces the Custom Tasks used in V8i).

The underlying configuration that drives the survey engine has changed significantly since
InRoads V8i SELLECTSeries 2. The Graphical engineering elements have become “intelligent” so
have survey elements. There are no longer external database files (.dtm or .alg) to keep track of
and sync with the graphical survey data as the survey information is stored within the graphical
elements themselves in the design (.dgn) file. The elements keep track of how they were created
(from what data files), what their terrain attributes are and how to display annotation. Modify the
element’s terrain attributes and the Terrain Model updates, change its point code and the
graphics update. This now allows for single file to deliver as a final product (even terrain elements
are now contained within the DGN file itself).

MODEL USES

WHAT IS A TERRAIN MODEL?

A terrain model is a set of triangles mathematically computed from point data collected from the
surface being modeled. They are typically used to model highly irregular surfaces, like the surface
of the earth. A terrain model is created from 3D features such as points, breaklines, and contours.
Terrain models are also referred to as digital terrain models (DTMs), triangulated irregular
networks (TINs), or triangulated surfaces. A terrain model is stored as a 3D mesh element in an
OpenRoads/OpenRail Designer 3D design (.dgn) file, similar to what used to be stored in a GEOPAK
TIN, InRoads DTM, or MX FIL file. When you select a terrain model in the design file, the Element
Selection tool recognizes it as a Terrain Model, and the Properties and Explorer Windows will show
it as a Terrain Model Element. The display of a terrain model in the product is controlled by using a
Feature Definition and Element Template. Being an element stored in a 3D design file, terrain
models are easily shared and used by anyone using any DGN based application like
OpenBuildings Designer (formerly AECOsim Building Designer), OpenPlant Modeler, or MicroStation
CONNECT Edition.

WORKING DIRECTORY
Before attempting to open or create DGN files users should make sure the following is in place:
e CTDOT users should have the CTDOT CONNECT DDE synced through SharePoint with the
COMPASS Project Synced along with the CAD Configuration.

o Consultants should have CTDOT DDE properly installed or be syncing to the CTDOT DDE
SharePoint/ COMPASS system.
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e Make note of the Coordinate System you will be working in.

There are two Sub-Modules to complete to properly set up the CTDOT CAD Environment:
» Syncing the SharePoint DDE — This is equivalent to the old network W Drive storage
location for the CAD Workspace and when synced will show up under the Enterprise
lcon.

e Syncing a COMPASS Project — This is equivalent to the old Network P and X Drive Project
locations and when synced will show up under the Enterprise Icon.

The COMPASS Project is the working Directory. After Syncing there will be a Design folder
available that has a sub-folder for each discipline.

« District Survey will work in the SVY_District folder.
e Central Survey will work in the SVY_Central folder.

When a file is ready for designer to reference, a copy of the file will be placed in
the Active_Survey folder. Central Survey will notify the Design team to let them know it is
available.

All edits will be made in the SVY_District or the SVY_Central folders and pushed up
to Active_Survey as needed.

SEED FILES

Seed file is a term for a template. When a user selects File/New, the application makes a copy of
the selected seed file, puts it in the desired folder, and the dgn is given a new name.

The CTDOT Survey seed file is set to
CT_cConfiguration|Organization|Seed|Survey|CT_SurveySeed.dgn

This is a file with a 3D Design Model that has been assigned a default Geographic Coordinate
System (GCS) of NAD 1983 State Plane Connecticut with a North American Vertical Datum of 1988
to allow interaction with geospatial applications.

For more on Seed files and GSC, please see Volume 2.
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Exercise 1 — Base Survey File Creation

In this module you will learn how to access OpenrRoads Designer to create a new DGN file.

Skills Taught

e Learn how to access the Application to get the proper workspace to appear.
e Learn how to create a DGN file from the proper seed file.
e Learn how to update the Geographic Coordinate System.

1.1 Startup

Before attempting to open or create DGN files users should make sure the following is in place:

1. CTDOT users should have the CTDOT CONNECT DDE synced through SharePoint with the
COMPASS Project Synced along with the CAD Configuration.

2. Consultants should have CTDOT DDE properly installed or be syncing to the CTDOT DDE
SharePoint/ COMPASS system.

3. Make note of the Coordinate System you will be working in.
4. Logon to the CONNECTION Client.

Bentley Connect licensing requires users to log into their Bentley account to secure a
software license. CTDOT users should log in using your CTDOT email address and Bentley
password.If you do not see the dialog box, select the A icon on the bottom Windows Screen.
Click on the Connection Client Icon and select Open.

& CONNECTION Client - o X

Bentley

Sign In

Email

S

I .

COMNMECTION Client

&

Figure 1 CONNECTION Client System tray
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5. Launch the Application.
e Consultants
Start the software
via an appropriate CTDOT DDE icon and skip to step 5.

Figure 2 ORD

e CTDOT employees Icon

On your desktop double click on the
CAD Accounting Icon.

Accounting

Figure 3 CAD
Accounting Icon

8. On the CT DOT Accounting Menu there will be several applications to pick. Select Compass
OpenRoads CE.

7. In the Run Program field select the needed program, the Available Account (funding
source) and Resource Type. Click on the Start button to load the program.

I CTDOT Accounting Menu - X

File Help Debug

Run Program: Non-Projects OpenRoads CE v | Start |

Close |

A
Elapsed Time: Compass OpenBridge CE
Compass OpenBuildings CE
Selected Account:
MicroStation Vai HQ
Frequently Used Accaly on-Projects OpenBridge CE
Non-Projects OpenBuildings CE
MNon-Projects OpenRoads CE % FIETCN-INO1O
DOTS7192-0010-0080PE-PECC
DOTS7192-0011-0155PE-PECM O
DOTS7192-0011-01558PE-PECM O
DOTS7192-0011-0157PE-PECM O
DOTS7192-0011-0158PE-PE0M O
DOTS7T192-0011-0158PE-PECM O
DOTS7192-0013-0089PE-PECC
DOTST192-0015-0339PE-PE0C
DOTST192-0015-0368PE-PEDC ¥

~

Clear Frequently Used Accounts | Configure Location |

Resource Type: I vI
Limit to Project #: | Filter | Show All Projects |

Instructions:
Select a program to run, then click "Start’

User: |richardeh Computer: |DOT-WH3AEC015

Environment | MewProduction

Process: |(none}

Figure 4 CAD Accounting dialog box
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8. After launching the program, the following a Welcome Screen will appear.
9. Ensure you are using the Custom Configuration and CT_WorkSpace, then select the
relevant WorkSet and Role > Survey.

@ -0ox
Configuration OpenRoads Designer &Eil
Examples Configurati... WorkSpace WorkSet Role
" == configuration for Bentley E... CT_WorkSpace * 0011-0163 ~ Survey ~
. Custom Configuration . — .
- Recent Files = g4 Properties ~
) Mame 0011-0163
Manage Confi You haven't opened any files recently. To browse for a .
- Description CULVERT CURVEY BRIDGE 7106...
kS ats file, start by clicking on Browse. A
Recent WorkSets Config Name Custom Configuration
=M CT_WorkSpace WOVRSPECE_ . CT_WorkSpace
) — ==, CTDOT Project Descrij CULVERT CURVEY BRIDGE 7106...
Browse New File CTDOT Project Numbi 0011-0163
CTDOT Town(s) BLOOMFIELD

Figure 5 OpenRoads Welcome Splash Screen
If you do not see the Project Number listed, please request a Compass/CAD Setup using this
link New CAD Project Request

1.2 Create aDesign File

1. Select the New File Icon. In the New dialog box browse to the SVY_ District folder.

2. The Seed file should be set to the Survey Workspace. If this is not the case, click on
the Browse button to pick the seed file.

To select a seed file browse to:
CT_Configuration|Organization|Seed|survey|

and select: CT_SurveySeed.dgn

Seed3D - CT SurveyDesign.dgn

3. In the File name field enter a name for your file using the CTDOT File Naming structure.
Example: SV_D2_1234_1234_Ground TOPO - Terrain.dgn

4. Select Save and the new file will open.

Note: Do not copy DGN files created with V8i SELECTseries or InRoads SS2, SS3, SS4, or SSI0
to the new CTDOT CONNECT Project/WorkSet folders.


https://ctdotcompass.atlassian.net/servicedesk/customer/portal/8/group/24/create/100
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5. After the DGN file is created open File Explorer and browse to the file, right click and select

View online.

I = | Base_Models _ 0 W
Home Share View - 0
“ v <« 9999-0013 - Design » Highways » Base_Models w @ Search Base_Models 2

9999-0013 - Design “ Mame Status Date modified T
T B R B & HW_CB_1234 1234 Westbrook.dgn = 10/7/20241:30PM B
] = 5 EmEEm Open
5 . - - 3 "y CrowdStrike Falcon malware scan
| | 1 mn mom . Share
L | ! Copy Link
HE i Manage access
EE N (AT D . View online
R 1 T N Version history
I I TH| ~ Always keep on this device
Bl | Ll I B Free up space
T T e Y € 7-Zip
. . - .
Titem  1item §e|_ected 97.5KB  Sync pending Open with

Figure 6 File Explorer View online tool

6. The Projects SharePoint site will open, sort by Date, click on the three dots, select More >
Check Out
Note: When you are done working on the DGN file, exit the program and go back to
the SharePoint Site and Check In the file.

i c CONNECTICUT SharePoint £ search this library
(]
9999-0013
e
+ New v 3 Editingridview [# Share © Copylink 17 Delete s Pintotop  ©r Favorite [A] Add shortcut e
b
. . Open >
Design > Highways > Base_Models P

= Praview
@ @ Created B Name + v Share ked Out To Created By

@  S5minutesago if  HW_CB_1234 1234 Westbrook.... [ - Copylink Richard, Elain

Manage access

Alery ..
More > Properties
Check DocuSign Status Workflow
Properties
Get signatures with DocuSign ~ Compliance details Work o

Details Check out

Compliance details

Figure 7 SharePoint Check out
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Exercise 2 — Exploring the Interface

In this module you will learn how to review and navigate the new CONNECT Edition interface, the
ribbon tool bars, and review User Preferences. In this module you will also explore the Standard
Survey Feature Definitions that have been set up for CTDOT.

Skills Taught

e To become proficient finding needed tools in ORD.

e To become familiar with the custom CTDOT Ribbon.

e To gain a basic understanding how the User Preference Settings work.
e To become familiar with the CTDOT OpenRoads Survey Standards.

2.1 The CONNECT EDITION Interface

1. Continue in the file created in Module 1. On the pull-down menu on the top left next to the
OpenRoads Icon select Survey, this is the Workflow Pick list.
ORD and MicroStation CONNECT are ribbon based. The ribbon interface is driven by
workflow picklists. Different workflows contain different tab options for the ribbon. Each tab
exposes specific groups and tools.

o’ Survey ‘—-> - l:r: - v f &
: Home Field Bock Analyze Edit L

—

= None ¥ || Default

Bo ~|(z0 ~|(=0 |80 ~|490

NN N

Attributes

,’\:"

Figure 8

2. Select different Tabs and Workflows and notice the Ribbon change.
These Tab sets replace the Tasks that were available in V8i. In the image below, the Survey
workflow displays a Drawing tab. The Drawing tab contains the Placement group which
includes Line and Arc tools.

o 7 pw\\ctdotprojectwiseonline.com:CTDOT-02\Documents\03.0 - Non_Projects_ORDY_Te

n Geometry Drawing Production Drawing iew
_(—9‘ B = * e /9 lineTools v [ v A v | .
E v @ _/ ArcTools » NA~
plorer _Attach a : Element ... o . "
Tools» & v & | selection i-i ¥ | O HlipseTools v + v % v @

Primary

Figure 9
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3. In Search, Type in a tool name or a portion of one and a list will pop up, select as needed.
The Search function is very useful for initially finding dialogs, tools, etc.

Figure 10

10
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2.2 User Preferences

1.

User settings have been moved to what is referred to as the Backstage. Access this through

the main menu: File> Settings> User> Preferences to open the Preferences dialog box.

C\Users\richardeh\State of Connecticut\DOT CTDOT_DDE - CE00-EHROVActive_Survey\Test Fieldbook.dgn [3D - V8 DGN] - Oper

New

Open

Save

Save As

Save Settings

Send Mail

Close

Tools

Settings

Properties

Print

Import

Export

Cwvil Tools

Publish iModel

Help

Feedback

Settings

£
"f_\(.l} System (PC)

g
‘_'f( } File

=y
HG Configuration
)

User Settings

E% AccuDraw Settings

™
Button Assignments
@ 9

LG Customize Ribbon

'q Explorer Settings
|i‘g Function Keys

P75
‘cﬁ Gesture Assignments

i 5]
Keyboard Shortcuts
o Rl

Message Center Settings

% Preferences

Tasks

1Y

] Tool Boxes

Figure 11

Change settings for the operation and performance of AccuDraw

Assign key-ins and add key combinations to keyboard logical buttons

Customize the Ribbon and Quick Access Toolbar

Change settings for browsing and managing the content within the file and linked data

Assign key-ins and add key combinations to keyboard function buttons

Assign key-ins to gestures for touch-enabled devices

Assign key-ins to be executed when pressing keyboard keys while in the Home position

Change settings for the display of messages in the Message Center window

Change preferences and settings related to how the product operates

Open the Task Navigation user interface

Open, close and customize tool boxes

1
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2. On the Preferences dialog box, select View Options. Check on Scroll Bars and turn Off Anti-

alias Lines and Anti-alias Text.

E‘j Preferences [Personal]

Category |

Database
Descartes

Help Settings
Input

Language

Look and Feel
Mouse Wheel
Operation
Paosition Mapping
Raster Manager
Reference
Render

Ribbon

Spelling

Tags

Text

Update Settings
View Options
View Options - Civil

(=]

Name for Preferences: | OpenRoads User Preferences

View Tool Box:

Anti-alias Lines:

Anti-alias Text:

Update Refresh:
Frame Rate:

Gamma Correction:

Transparency:
Dynamics:

Auto-Locate:

D Design Background:
D Drawing Background:
D Sheet Background:

Facus Item Description:

i
!

Scroll Bars

D Black Background -> White
D Preserve Aspect Ratio

Line Weights...

wi= [0
oo

170

K [0.25] ]
K (065 |
Opaque Clear

D Auto-Locate Display Thin Edges in Overlay
D No Animation On View Rotation

[i D Element Hilite: [i]
[i D Selection Set: [i]
(]

Display scroll bars in the view windows.

Defaults ] l oK ] [

Cancel

Figure 12

12
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3. Explore View Options — Civil to view or change civil preferences. You can display and set
point label preferences such as Number and Elevation under Survey Decorators.

The intent here is to standardize and automate, these options don't need to be modified but

it is important to be aware of the settings. Survey Decorators appear the same size

regardless of zoom level; however, they will resize according to the size of the view window.

-
g‘J Preferences [Personal]

Figure 14

Category
Database Name for Preferences:  OpenRoads User Preferences
Descartes
Help Settings Survey Locator v | .
Input C— Survey Decu@ ~
Language — S
Display Names On
Look and Feel
Display Features On
Mouse Wheel Display Elevations On
Operation Display Descriptions On
Pasition Mapping Display Setups On
Raster M Display Observations On
aster Vianager Display Message Icons On
Reference Mame Location Right Top
Render Feature Location Right Middle E
Ribbon Elevation Location Right Baseline
) Description Location Right Descender
Spelling Name Calor B [255.0.0]
Tags Feature Calor [ [255.255 255]
Text Elevation Color 5 [0.0.255]
. Description Color [255.255.0]
Update Settings Setup Calor [ [255.165.0]
View Optia Observatian Calor [ [211.211.211]
(ﬂew Options - Civil Scale Value 1.3000
— — Offset Scale Value 1.3000
Transparency 40.0000 4
Focus Item Description:
‘ Defaults | | 0K ‘ | Cancel
Figure 13
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4. With the Preferences dialog still open, explore other Preferences such as Survey Locator.

5. Save settings if desired by choosing File> Save Settings.

6. Return to the design file by clicking the back arrow.

bjectwiseonline.com:CTDOT-02\Document3

Settings

Open

Save

Save As

Update Server Copy

Save Settings

Figure 15

2.3 The Survey Ribbon

Familiarize yourself with the Survey Workflow, ensure that the ribbon Workflow is set to
the Survey.

14
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‘Survey :_‘bui"—'fHE'hv*

Home  FieldBook  Analyze  Edit

= NMNone * || Default

ED - -QD - ﬁﬂ T.D -

Attributes

Figure 16

1. Open the Details dialog box.
(D Click the Field Book tab [Note that the ribbon groups and tools are quite different from
the Home tab].
(2) Click Details to toggle Survey Details.
(3) Drag the Details dialog box and dock on the Screen as needed.

O HE -2 o B s pwnady

Field Book ) Analyze Edit Terrain Geometry
eset Details k (%) @ x

Explorer Details Element ;.: Mew Delete
Selection :..:

Figure 17

2. You may wish to open the Feature Definition toolbar.
(D Begin by typing feature into the Ribbon Search.
(2 Hover over the Feature Definition Toolbar result.
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(3 Note the Survey workflow tip.

o Cj feature >

Most Recently Used (1)

.. Feature Definition Toolbar k 2
_ Feature Definition Toolbar
Feature Definition Toolbar

Ribbon (40)

Figure 18

Options above are available to either click the (2) Feature Definition Toolbar result or to follow
the (3) interface tip.

3. You can also find this on the Ribbon, (DSurvey> 2)Geometry> (3)General
Tools> (4)Standards.

T H h& -~ v f = pwi\\ctdotproje
Field Book Analyze Edit @-Drawm
o = 1 L
* oy ZImpDr‘thxport > h

Civil Reports Lmes Arcs  Point
Toggles = hd - hd b

Selection *©

Selection "2‘;[1 Set Design Standard

ﬂl Design Standards Toolbar
“@ Set Feature Definition
age——
<¥ Feature Definition Toolbar

&, Match Feature Definiti

Figure 19

4. Dock the resulting Feature Definition Toolbar if desired.

Feature Definition Toggle Bar
'Q Mo Feature Definition IZI 'g ’ * A f - @ ‘

Figure 20

16
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2.4 CTDOT OpenRoads Standards

Default resources are listed in the OpenRoads Standards group Libraries. If they have been
changed by the user, they will become part of the design file.
1. From the Explorer interface, select the OpenRoads Standards group, expand Standards,
and expand Libraries.
This may take a moment since files need to be cached.

1A File v
¥ Items v
s/ Resources v
| OpenRoads Model v

| & Sheet Index

@nﬂmds Standards

QRP. |
Search oo

@j Standards
Cm Libraries

Feature Definitions

Feature Symbologies
W& Annotation Groups

V8 Annotation Definitions
V8 Civil Cells

Ve Design Standards
Terrain Filters

Survey Settings

VOOWONOVNN VN W

Ve Utility Filters

> CV_ORDSeed3D_Design(adv-FT).dgn (NAD 83 (US

Figure 21
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(cv_survey_Feature_Definitions.dgnlib).
Note the Symbology names in the right pane.

1 File

| ¥ Items

| E] Resources

| . OpenRoads Model

| & Sheet Index

. OpenRoads Standards

QRO.
‘Sea‘mﬁ (0‘2

4 "W Standards
4 Libraries
g Feature Definitions
4 Feature Symbologies
g Feature Symbology Model (Bentley_3D_Lii
b Feature Symbology Model (CV Feature D
eature Symbology Model (CV_Survey_Fe:

4 7 linear

> @ Survey
4 ¢ Point

P @ Survey

Figure 22

2. Explore Standards> Libraries> Feature Symbologies> Feature Symbology Model

Explorer L8 8 Properties (OpenRoads Standards)

Pl @ Selection (1)

€7 CTRL_CPT

€ EX_BARR_FEBRD
€ EX_BARR_FECHLK
€ EX_BARR_FEPICK
€ EX_BARR_FEPIPE
@ EX_BARR_FEVARL
€ EX_BARR_GRAILD
@ EX_BARR_GRAILS
€ EX_BARR_GRAILW
€ EX_BARR_MEDBAR
€ EX_BKLN_CLINE
€ EX_BKLN_CRBBCL
€/ EX_BKLN_CRBBCP
€ EX_BKLN_CRBCON
€ EX_BKLN_CRBGR
€ EX_BKLN_CRBGRS
€ EX_BKLN_CRWN
€ EX_BKLN_DITCH

18
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3. Expand Survey Settings to explore Linking Codes, etc.
[Linking Codes are further discussed in Module 3]

Properties (OpenRoads Standards) \

L& File v Il 4 [ selection (1)
¥ Items v | ¢ CTDOT Dollar Comma
b/ Resources v
| OpenRoads Model v
| & Sheet Index v

- OpenRoads Standards ~

QRAL. |

Search PR ¥ General Settings

- 5' Standards Create Log File False

Append Notes to Description  True

E Libraries Apply Drawing Scale To Fixec False

e N Use VBA Macros False
B 8 Feature Definitions Vba Feature Macros
b M8 Feature Symbologies Validating Rules
> M Annotation Groups Points \
o3 Annotation Definitions Import Coordinate Records ~ As Control by
o Control Point Features CPT|TRAV|C
b Civil Cells
Linking Codes
> W8 Design Standards "9
— o Link Codes <LinkCode!
> W4 Terrain Filters Link Code Position After Point
Best Match Field Code True

@ Survey Settings

@ CV_Survey_Feature_Definitions.dgnlib (Defaul

CTDQOT Dollar Comma

S Utility Filters
> CV_ORDSeed3D_Design(adv-FT).dgn (NAD 83 (USSF]

Space |s Required Between F True

Linear Feature Linking Methoc By Field
Linear Feature Linking By Linkin
Feature Exclusions <Featurel

| Data File Parsing

| Adjustment Defaults

Figure 23
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2.5 The CTDOT Ribbon

Tasks are no longer supported in CONNECT; therefore, AEC Applications has customized ORD

with specific workflows for CTDOT users. The customized workflow is named CTDOT.

1. On the pull-down menu on the top left next to the OpenRoads Icon select CTDOT, this is the

Workflow Pick list.

41% CTD o H-HE ¢

Home View Annotate Atta

& |Mone ™ || Default
EBo ~[[E0 ~||=0 "0 -

Attributes

Figure 24

This Workflow contains the Tabs that will be useful for Survey:

0 - Projects - Activet 1234 12340 Civil Design\Highw?
Conten CTDOT mination Landscapit..,
—”¢'— Contract Border A Call Out ™ /

4~ Subset Cover Sheet A Motes ™ -
* [ Create Clipping Shape = () Detail Blow Up )

Borders

e CTDOT
e Prop Maps
e Survey

Annotation

Figure 25

2. The CTDOT tab includes a Publishing group. The Publishing group includes Type,
Color, and Print tools.

~(GM] - OpenRoads Designer CONMECT
Survey Property Maps
+y Points t{sT}pr o
® Color - Pragrarm
Jle = Print * N

Publishing

Load

Figure 26
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In this example, the Print tools are expanded.

& Type ~

(P color

= Print

| Browse to Print
= Quick Print

—  Print Dialog

Batch Print

a dr

Batch Print Temp

Figure 27

For further information on printing and publishing please visit CTDOT CONNECT DDE eBook
Volume 014 - Publishing and Printing.

3. Select the Survey tab. The Open tools will open Cell Libraries. The Pull Downs will set

Element Templates (Color, Weight, Line styles, and Levels) and trigger the Place Line
command to activate.

5 CTDOT' E@r-odidl -2 BF -

File Home View Annotate Attach Analyze Curves Constraints. Utilities Drawing Aids Content CTDOT Alt Detailing

Facilities Highway lllumination Landscaping Survey
= ] & @ ~ ~_ « Open Control Di * Roadway ™  Utilities ~
& None ™ | Default ((none)) M Q ] @ - k x : = ﬂ = = Ppen Bontiol reinege oeeey e
Attach E| ~ @) i v BB Net Boundary ~ Barriers *  Structures ™ Veg ™
v|[= ~= - - 0 ac _ es .
Eo =0 =0 Qo . Eplotey Tools ~ @ ~ - SEAFET'?:; A, @ S@f; v FS,E':{'ES Breaklines ™ Misc ™ Traffic * Walks ~
Attributes Primary Selection Survey Sheet Annotaticn Existing Features
Figure 28
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Exercise 3 — Base Survey File Set up

Once inside a MicroStation design file, there may be some initial verification/set up that could be
performed for each file, such as: a default Cell Library, a default Text Style, and Drawing Scale.

Skills Taught

» Learn how to open navigate through the interface to Activate a Cell Library, set a Text Style
and the Drawing Scale.

o Get familiar with the CTDOT OpenRoads Survey Standards.

3.1 Activate Cell Library

From the CTDOT workflow, select the Survey tab, in the Existing Features section select Open
Features. The Cell Library CTDOT_ ORD_ Features_Existing.cel will open.

' -@-odidbh TEE -

Home View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Content CTDOT Alt Detailing Facilities Highway lllumination Landscaping Survey
= & v ¥ @3 2 Open Control Drainage ™ Roadway *  Utilities ™
* | Default ((none)) v Q (1] o - X - = ﬁ L= ’ ’
Attach B * @] LI~ E Not Boundary ™ Barriers ¥ Structures ™ Veg ™
[ = - - Expl ac El t 0 otes 0
@0 =0 @0 PO’ Tools+ 78 + T ~  selection 2 Notes Feaports Breaklines ¥ Misc™  Traffic™  Walks ¥
Attributes Primary Selection Survey Sheet Annotatlo’ Existing Features
Figure 29

3.2 Set Text Style

You may wish to set a default text style of CTDOT_100 for annotation. Note: This is no longer
critical since ORD decorator text for nodes is now set in preferences.

Choose Text Styles through Survey> Drawing Production> Text> Text Styles, double click
the CTDOT_100 Text Style to activate it.

# Text Styles - CTDOT_100 (o] @
Style View
=. [ 2 2
GHD[X 32 .38
Text Styles * || Genersl | spacing | under/Overline | Background | Advanced |
&2 CTDOT_080
= CTDOT_080_Center font: | % Century Gothic A [ Cotor M 0 4
nﬁ%ﬂﬂm 0_ttalic || Justitication: [ gotd
;UDOU_UO > |- Height: | 0.008 [ [ nalics
CTDOT_100 Bold -
e idth: Underline
2 CTDOT_100_Center m iy 0003 - Eju
S22 CTDOT_100_ltalic Slant: [0°00" [ overiine
S22 CTDOT_120 Fractions
& CTDOT_120_Bold Vertica
&3 CTDOT_120_Center ] Full Justification
S CTDOT 120 Tialic
S CTDOT_175
=& CTDOT_175_Bold
= CTDOT_200
L [ 4 —

Figure 30
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3.3 Setthe Drawing Scale

Drawing Scale can be set so that annotation is visually pleasing. It can be changed at any
time.
Set the (») Drawing Scale dialog box through (DSurvey> (2)Drawing> (3)Drawing Scales.

'l B
Field Book Analyz
# |None \E - :
ctwiseonline.com:CTD Documents\03.
rawing Production (¢ Drawing View
L5 * ® /
on Element ... Ling O... -

Selection i..: _
annotation scale

Selection
- Measure Distance

Measure Radius

£ Measure Angle

Measure

Figure 31



Volume 4 - OpenRoads Designer Survey

Exercise 4 — Processing Survey Data

In this Module, you will learn how to import an ASCII survey data file and edit the imported data.

Skills Taught

« Learn how to Import Field Data (ASCII data file).
e To become familiar with the available tools and dialog boxes.
» To become proficient editing the imported field data.

4.1 Review and Edit Data Files

Raw data and coordinate files should be reviewed and can be edited before the import in to
OpenRoads. One option is to edit field files via a text editor before loading them into the field

book.

Numerical order is irrelevant. The important thing is the order in how link codes define the

shape.

620,173843.
630,173845.
640,173847.
173847 .

2148 ,600877 .
5708,600877.
6977 ,600878.
1816,600878.
.3573,600878.
.6326,600878.

0856,167.
.4566,915
.4179,915
.4399,915
.4752,915
1825,167.

1/773,167
1849,16/
9791,16/
3630,167

Figure 32

5436,915

5270,915

st pc

pt
pc

pt cl

Additional points (i.e. Stored Points) can be entered, but ensure that they stand out from
actual shots taken (i.e. Observation Points.) ORD will resolve double link codes by using an
underbar and number suffix (e.g. 1018_1) so a good practice is to use a letter suffix.

SS,DP?dS@ﬁBSD.

Figure 33

S5,0P745,FP1014 ,AR351.162010,7E89.002180,5D107.065926,--915 ST PC
S5.0P745,FP1015,AR351.114632,7E88.585606,5D103.331517 ., --915
S5.0P745,FP1016,AR351.334338,7E88.561748,5D99.367252,--915 PT
S5,0P745,FP1017 ,AR350.492982 . ZE88. 524054 ,5D99.078636,--915 PC
383858, 2E88.575453.5D0103.593130,--915

SS . 0P745(FP1018ADAR350.411248 ,7E89.002503,5D107.368222,--915 PT CL
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String Substitutions - ORD no longer uses multiple Linking Codes; however, double coded
shots such as “st pe” are automatically converted through String Substitutions (e.g.
“startPC”.) CTDOT has added “pt ¢l” to simply “el” behind the scenes. This allows field
personnel to continue using familiar INnRoads coding for the time being.

-

String Substitutions

@ 1 X
Accept | New Delete

B

Paste Special

WholeWord | Substitute | With

True 1 ST
True B END
False ¢ PTCL  CL
True PCST ___sC
Tue & STPC  SC
True PCPT  AZA
True PTPC AZA
True PCNT NTC
True NTPC NTC
True PTNT NTT

b NT PT NTT

Figure 34

720,173843.2148,600877 .
730,173845.5708,600877.
740,173847 .6977 ,600878.
750,1736847.1816,600878.
760,173845.3573,600878.
710,173843.6326,000878.

0856,167.
.4586,915
.4179,915
-4399,915
.4752,915
1825,167.

1773,167
1849,167
9/91,167
3650,167

Figure 35

5436,915

5270,915

Coming Soon - Click here for a listing of Linking and Control Survey Codes.
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4.2 Create Field Book

1. From the Explorer interface, select the Survey group. Note: The model name, “Default” is
listed as the default under Survey Data — not the design file name. This could be renamed
to something more relevant such as: Terrain, Ground File, Annotation, etc.

File
¥ Items
b__J Resources

OpenRoads Model
& Sheet Index

OpenRoads Standards
. Subsurface Utilities Model
QQar.

Search O

? (€[ ¢ €| ¢ €| €| <

£

Ty
Ty
]

FE J Survey Data

G [E] NAD 83 (USSF)

Figure 36

2. Expand the model tree.
3. Right-click on Field Books to review the menu options.

e Create Terrain Model From Field Book Selection Set Depending on your system
configuration Terrain Models can be created dynamically. The benefit to this is you can
see how edits affect the Terrain Model in real time (we will use this functionality later in
this course). Also any additional data collected is added to the Terrain Model
automatically. If you elect to turn this functionality off however, it's a simple matter to
create a Terrain Model using this menu choice. You may also notice that it will use a
selection set, this might be highly useful if you need a specialized Terrain Model made
from certain data types or Feature Codes.
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¢ New This menu choice creates a new Field Book. As noted before it's entirely up to you
how many (or few) Field Books you utilize in your projects.

e Properties Properties will display all of the properties of a survey feature.

e Zoom Zoom will allow you to zoom into a specific area of data in your project. Within a
large project (with several Field Books) it may be beneficial to be able to Zoom into a
specific data collection session.

¢ Isolate and Clear Isolate This will modify the display to highlight specific collection
sessions. Useful if you have several Field Books.

4. In the Survey panel, right-click on Field Books and select New...

5. On the Selecting Settings dialog select Accept. Note that a new drop-down arrow appears
as a Field Book is added.

 Survey List \
q Count
&

Bearch 0

4 v ) Survey Data

CDw E] NAD 83 (USSF)
v ﬁ

+ " Filters Create Terrain Mod

v € Multimedia Files @ %

& Properties

Figure 37

6. Expand Field Books.

When a new Field Book is created, it will be created under the Field Books folder with a
default name of Field Book 1. To view the newly created field book you must expand the Field
Books folder using the drop-down arrow next to Field Books in the Survey pane

7. Expand the newly created Field Book 1, additional Survey information will appear once data
has been imported.

Under Field Books is where the survey data you import is stored. You can create the data
structure to fit your operational needs.

o Do you need a single “Job” where all the collected field data is stored? You can do
that.
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Do you need to separate each and every collection into it's own book? That's easy as

Basically, it is up to you to decide what a “Field Book” contains.

well.

& File

| & Items

| Bﬂ Resources

| - OpenRoads Model

| & sheet Index

|  OpenRoads Standards

|  Subsurface Utilities Model

~ Survey

QQL.

Search

> (¢ €| C| ¢ ¢ €| ¢

«

4 [.j Survey Data

L L 4 L L L

v v Filters

L ©) Mult

Figure 38

4 v [8] NAD 83 (USSF)

(4 X [ Field Books
e Jmeasooki
*#» Data Files

¥4 ALL Point Features

% ALL Control Points
Tr ALL Setups

*% ALL Observations

.r“|r o ALL Linear Features
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4.3 Rename the Field Book

1. Click Field Book 1in Explorer to select its properties as shown in the previous image.

2. Using the Properties (Survey) interface, rename Field Book 1to something more appropriate
if desired.

(Eperties (Survey) b * 1 X

4 [ Selection (1)

v ] Field Book 1

Field Book PN

Name ( Field Book 1

Control Points 0
Data Files 0
Linear Features 0
Paoint Features 0
0
0

Setup Points
Observation Points

Figure 39
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4.4 Import Field Data

All project field data should be stored in the COMPASS Project folder with the ground file.
OpenRoads can import multiple files at once.

1. From the Explorer Survey group, right click the new field book to Import> File...

. Survey S
QQal.
|Seaff:fr ‘0 ’e ¥
4 v 1] Survey Data
4 v [ NaD B3
4 v [l Field Books
L]
d — Create Terrain Model...
> v "% DataFiles S ,
xport To
b & Y, ALL Point Features Delete
v/ 7 ALL Linear Features Cl'm—p@ o @
v % ALL Control Points @] Properties File Using Text Import Wizard...
*
v T ALL Setups 2 Zoom TrimbleLink...
- )
v = ALL Observations = Isolate Leica DBX...
v Yy Filters ey TealEE Features From Current Grap
v -9 Multimedia Files
Figure 40

2. Browse to the field data folder in your COMPASS Project.
3. First select a control file if present.
4. Click OK. Files with an asc extension will not work.
For *.txt, use ...code or ..code, code?
5. Continue to import multiple field files to Field Book 1. You can Add them or simply click OK.

At this point it's important to mention that all of the resulting survey data is contained within
the DGN file. There are no external files and no need to ensure synchronization between the
“data” and the resulting graphics or terrain. The resulting graphic elements contain the
“intelligence” and “know” certain survey properties such as Terrain Model attribute (Spot,
Break, None) how they should display and other properties that used to be controlled by
multiple external files. As you will shortly see this is very powerful and makes editing data
very intuitive and the resulting changes are seen in real-time as the graphics update.
However, sometimes this does necessitate a different mindset. Such as, to make changes to
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the Terrain Model best practice would be to edit the terrain properties of the point rather
than the resulting “Triangles”.

6. Review the imported survey data. Use the Fit View tool to see the results.

4.5 Address Duplicate Points

Address duplicate points using the (1)“Differences” tab if necessary.
NOTE: | have been selecting the (2) “Skip” option, but this may need to be addressed further. In
this example, the Control file information was brought in first and should take precedence.

(3 Apply All.

] @ o
Apply Apply Al Cancel

]| Duplicate Poéature found E@

| Option Enﬁe;ences 5. Duplicate Point Feature found
- _ ] @ o
© Ovenwite 5 Apply Apply Al Cancel
@) Skip e m Differences | J 1
(2) Rename isti Proposed
() Next Name Prefix = Point Feature
| DEFAULT Notfound in Feature Definitions
Suffix Name: s==s=s=ss=s=====
Field Code: 322 Name: 5
Counter 1 Link Code: None Field Code: DEFAULT
Zone: 1 = Link Code: None
Description: CP-5 Zone: 1
Terrain Model Attribute: Determine By Feature Definition Terrain Model Attribute: Determine By Feature
Easting: 601182.381' Easting: -NAN'
Northing: 174089.577' Northing: -NAN'
Elevation: 165.620' Elevation: -NAN'
Data File Name: Control__ 0059-0164.rw5 Data File Name: 59E164A_ 0059-0164.RW!
Field Book Name: Field Book 1 . Field Book Mame: Field Book 1
Y
Figure 41

The field book tree is now populated.

- Survey A
QL.
‘Sesm‘? Lol x

4 v J Survey Data
4« v [ElnNaADSB3
4 v [ Field Books
‘
4 v Y Data Files
> v ¥ Control__0059-0164.w5
4 v Y 59F164A_ 0059-0164.RWS
> w7 Point Features
> vl Linear Features
v Q; Control Points

> 1 Setups

v
v %% Observations

' 59E164B__0059-0164.RWS
¥ 59e164c__0059-0164.RWS

% 59e164d__0059-0164 RWS
> - 64.RWS

Figure 42
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In this section, you will examine Survey Features.

1.

Fit View. All Observations and Triangles are displayed by default.

o View 1 - Top, NAD 83 e ™

Figure 43
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2. You may toggle off All Observations through Explorer if desired.

Survey 4

) Q(@-

Search

o

FINS ) Survey Data
4 v [ NAD 83
4 v ]l Field Books
4 | Field Book 1
> & "% Data Files
B & ¥4 ALL Point Features
> & L ALL Linear Features
+ % ALL Control Points

v 7T ALL Setups

C % ALL Observations
> @ Adjus

Figure 44

3. Zoom into the view.

Figure 45
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5. Toggle displays such as Triangles by double clicking the Off or On through Properties.

The display immediately changes.

Properties - 0%
i
4 ‘¢ Elements (1)
4 ﬁ Terrain Model: Existing
> X2 Calculated Features
> M Source Features
=2 Survey Generated
General ~
Element Description Terrain Model: Existing
Name Terrain Model: Existing
Level Default
Color o
Line Style o
Weight o
Class Primary
Template (None)
Transparency 0
| Extended v |
| Feature W |
| Information v |
| Edge Method v |
Calculated Features Display ~
Major Contours Off
Minor Contours Off
Triangles @
Spots Of
Flow Arrows Off
Low Points Off
High Points Off
Source Features Display ~
Breaklines Off
Boundary Off
Imported Contours Off
Islands Off
Holes Off
Voids Off
Feature Spots Off

Figure 46
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4.6.2 Decorations

In this section, you will become familiar with decorations. Decorations provide surveyors a
quick display tool to access vital survey point information. They can be utilized during the
quality control process and differ from the annotation tools which place permanent labels
in the project.

L.

Change the active tab from Home to Analyze.

Note the Decorations section of the menu, these tools control the display of survey data
such as the survey point Names, Field Codes, Elevations, Descriptions, Setups,
Observations and Icons. All of these tools function as ON/OFF display toggles.

In the Decorations section of the ribbon, left-click on the Names tool and notice that
the point names disappear. Left-click on Names again and the display returns.

Display the Field Codes and Elevations.

In the Decorations section of the ribbon, left-click Field Codes to display the feature
codes.

Left-click Elevations, to display the elevations of the survey points.

The display properties of the Decorations can be configured from the Back Stage
view.

Select File to get to the back stage and then select Settings > User > Preferences > View
Options - Civil > Survey Decorators. The Colors have been set up to follow standards
and should not be changed.

Click OK to accept any changes and return to the drawing view and note the changes.
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4.7 Process Survey Data

Be aware that any editing after this point will become self-contained in the MicroStation file,

and there presently is not an option to export the edited field book.

471

Survey Details Reminder

1. Display Survey Details if not already.

2. Click All Observations to list them.

4.7.2 Review Flags and Messages

Explorer ) Properties (Su _
peries i TR o ven i
|18 Fie v Il 4 [ setection ) = A7V
| ¥ Items ('Survey Details
|EJ Eo— =l EIementLisl|L MessageCenlBl|
| - OpenRoads Model Name Field Code LinkCode Zone Description Terrain Mod...  Attribj
|E T 676_1 915 MNone 1 Determine By ...
CG?G ND Mone 1 Determine By ..
| . OpenRoads Standards —
= 677 915 Close 1 Determine By ...
| . Subsurface Utilities Model
678 95 Start 1 Determine By ...
. Survey
679 915 None 1 Determine By
QQal,.
630 915 None 1 Determine By
|Sesn:h
681 915 Close 1 Determine By \
4 L] Survey Data
682 915 Start 1 Determine By
4« v [El nNaD 83
. 683 915 None 1 Determine B
4 v []l Field Books Y
- 684 915 None 1 Determine B
4 v [ Field Book 1 4
b v qé_} Data Files 685 915 Close 1 Determine By
> w4 ALL Point Features 686 915 Start 1 Determine By ...
> v " ALL Linear Features 687 915 Nane 1 Determine By ...
v % ALL Control Points 688 915 MNaone 1 Determine By ...
v Tran Setups 689 915 Close 1 Determine By ...
C_:l 690 915 Start 1 Determine By ...
> a Adjustment 691 915 MNone 1 Determine By ...
Figure 47

Survey Details

[=! Element Li

: 1y Message Center

— R

Description

Figure 48

' Field Code NTC Mot found in Feature Definitions )
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Points in question are also flagged by a Survey Locator.
Re: NTC - it's CASE SENSITIVE - see substitutions email!

w View 1 - Top, NAD 83

oint Feature
MNTC Mot found in Feature Definitions

Name: 676
Field Code: NTC
Link Code: Mone

Zone: 1
Terrain Model Attribute: Determine By Feature Defin

Eastig

Figure 49

1. Hover over one of the points to display information about it.

2. Click the Message Center tab to view notifications.

3. Right click the far left empty column or double click within each field of the row of
the Survey Details to Edit selected items.

37



Volume 4 - OpenRoads Designer Survey

[=| Element List

I, Message Center|

Name Field Code LinkCode Zone Description Terrain Mod._.
675 915 ArcPT 1 Determine B
676_1 915 MNone Determine

h | e acd
./ Edit selected items. b | 22 Name b
; ] Determi
O] View » | 2 Field Code ) slermine
A Selection » | 27 LinkCode b Determine By\
“’  Report on selected items. 2 Zone b Determine By .
Delete selected items. ipti
X ! 2 Description b Determine By .
[O] Reset Details 22 Terrain Model Attribute  »
oo T IO ) ) Determine B
27 Attributes Pair b
9156 Start] y Control Codes b Determine
915 Noné 27  Instrument Orientation ] Detarmine
915 ﬁ? Set Nu Determine

[=| Element List

Figure 50

I Message G&nter|

MName Field Code LinkCode Zone
p—
b 664 ( NTC| N ne 1
BE5 \- lose 1
BEE 918 Start 1
915
Figure 51
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4.7.3 Heads-Up Editing

1. Use Element Selection to select feature.

2. Hover over the selection for the Heads-up Tools to appear.

Link Code: None
Zone: 1
Description: 8"SPRUCE

Terrain Model Attribute: Determine By Feature Definition
Easting: 600904.790'

Morthing: 173865.339

Elevation: 166.613"

Data File Name: 59E164B_ 0059-0164.RW5

Field Book Mame: Field Book 1

Feature Definition: Survey\Point\EX_LAND_TREEVR
Feature Description: EVERGREEN TREE

Cell: EX-TREEVR
Groups= GG{529}

Figure 52

3. Move the cursor over the Heads-up Tools to select a tool.

Point feature tool choices are as follows:
© ¢ [H~ AEIX
W o3 4§ 39 4 7

Figure 53

Properties

New Point Feature

Turn on/off All Annotations
Report

Create Control Point

Edit Observations

Delete

NoOON®N
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Linear feature tool choices are as follows:

© 0N oA ®N

®» S =0

@A S DN Y BEIRZIX

1 2 3 4 5 6 7 8 910111213

Figure 54

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 — Changes linestyle direction
Move Linear Feature

Report

. Convert to Point List Linear Feature

Manage Point List
Edit Point Features

. Delete
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4.7.4 Survey Codes

Linking Codes - Linking Codes is a way to connect features in the field. They are placed
after Feature Codes. Some have been customized to avoid conflicts with feature codes.

P4 LinkCodes =]
] & = Q @ Ey
Accept | Add Delete | Use Exclude | Reset

Use LinkCode |Alpha  |Numeric |
P True Mone Mone 1]
True Start ST 1
True StartPC =1 -1
True ArcPC PC 3
True MonTanPC  NT 8
True ArcSingle  SPC 1
True ArcToArc @ -1
True MonTanPT  NTT 1
True ArcPT PT 4
True ArcToggle OC* -1
True End EMND -1
True CloseShape CLSR 7
True Close CL 2
True CircleDiame CD* 1
True CircleRadiu @ 1
True RectangleWW R 1
True TapeDistan DIST 1
True JoinPoint JPT 1
True MewTempla TMPL 1
True Elevation L™ -1
True UpDown CLEFL-*_—_) 1
True LeftRight LR* 1
True FrontBack ¢ FR* 1
True AttributeNa AN 1
True AttributeVal AV™ 1
True Attributefrr  AAT 1
True Terrain Mod RMND &
True Terrain Mod DNC 5
True Terrain Mod DB* -1
True Terrain Mod DNC -1

Figure 55
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Point Feature

Name: 629

Field Code; 502

Link Code: None

Zone: 1

Description: 8"SPRUCE

Terrain Model Attribute; Determine By Feature Definition
Easting: 600904.790'

MNorthing: 173865.339'

Elevation: 166.613'

Data File Name: 59E164B__0059-0164.RW5

Field Book Name: Field Book 1

Feature Definition: Survey\Point\EX_LAND_TREEVR
Feature Description: EVERGREEN TREE

Cell: EX-TREEVR
Groups= GG{529}

Figure 56

Control Codes - Control Codes can be used to draw additional planimetrics for circles,
rectangles, and lines; and can also modify a location.

Control Codes Alpha Description

draws a circle of specified diameter around this point
CircleDiameter cD* {must be within Linear Feature)

draws a circle with specified radius around this point
CircleRadius CR* (must be within Linear Feature)

draws a rectangle from two points and specified width
RectangleWidth RECT {must be within Linear Feature)

applies field measured distances to the Linear
Feature. All measurements are applied S0 degrees
from previous segment. Positive values turn right, and
negative values turn left. (must be within Linear

TapeDistance DIST Feature)
joins this point to specified point name
JoinPoint JPT (does NOT have to be in linear feature)

same as InRoads TMPL Consecutive Start codes will
get this linear feature paralleled and translated based

MewTemplate TMPL off of initial points
Elevation Lv* sets the Elevation of this point
changes final elevation coordinate of paint by value
UpDown up* entered
changes final coordinate of point by adjusting left (-) or
LeftRight LR* right (+) of measured observation by value entered
changes final coordinate of point by adding or
FrontBack FB* subtracting a distance from the measured distance
one method of getting attributes for a point (pairs with
AttributeMName AN Valug)
one method of getting attributes for a point (pairs with
AttributeValue AV* MName)
one method of getting attnbutes for a point (Names
AttributeArray and Value in array)
TerrainSpot DS*® include in DTM as spot
TerrainNoSpot DB* do not Include in DTM
TerrainBreak DX* include in DTM as break
TerrainMoBreak DNC do not include in OTM

Figure 57
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You are able to use a JPT code from a line see below.

1454 ,1736857.2182,600914 .8030,1/0.8967, 1 S_'I_'_JPT 1476
1455,173642.5215,600899.5052,168.0386,1 !
1456,173836.0730,600894 ./7628,167.2229,101
1476,173661.1993,600916.9226,1/1.7068,101 ST PC

1476A,173866.6803,600926.9160,174.5351,101
14768,173876.40/4,600939.9096,174.5351,101 PT

Figure 58

You are able to use a JPT code from a line but not from a pc see below.

1554,173857.2182,600919.8030,170.8967,101 ST
1555,173842.5215,600904.5052,168.0386,101
1556,173836.0730,0600899.76828,167.228,1

1576,173861.1993,600923.9226,171.7068 @Ec IPT 1554
1576A,173868.803,600931.9160,174. 53528 }

15768,1/73876.4074,600944 .9098,174. 1, PT

Figure 59

The following demonstrates results from each of these examples:

Figure 60
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Exercise 5 — Processing Terrain Data

In this module you will learn how to view element that make up a terrain. You will also learn how to
edit the terrain, by adding brake lines, void regions and an exterior boundary.

Skills Taught

» To become proficient with the terrain viewing and editing tools and option.
o To become familiar with the CTDOT Standards set up for Terrains.

Terrain Attribute Descriptions

¢ NotSet
¢ Determine By Feature Definition
e Do Notinclude

o BreaklLine - Breaks are used to designate linear features such as edges of pavement, ditch
bottoms, ridges, etc. where an abrupt change of slope occurs. Any longitudinal element
may be defined as a break line. Triangles will not cross a break line in the terrain model.

o SoftBreak Line - A soft break line is a break line; however, if it crosses a break line, it will not
affect the triangulation and is ignored.

e Boundary - The external boundary of the surface.

e Drape Boundary - A surface boundary that determines its elevations by draping on the
underlying surface.

e Void - An area defined by a closed shape that demarcates a region of missing data or
obscure areas. No point or break data located within the void area is utilized and no
triangles are created inside the void areas. The Void coordinates are included in the
triangulation and void lines between successive void coordinates are inserted as drape
lines on the surface; therefore, they do not change the slope or elevations of the surface.

e Drape Void - An area defined by a closed shape that demarcates a region of missing data
or obscure areas. No point or break data located within the void area is utilized and no
triangles are created inside the void areas. In the drape void, the void coordinates are not
included in the triangulation. Voids are inserted post triangulation. The void coordinates
and lines are draped on the terrain model surface. Even though a user must provide an
elevation for Drape Void vertices, the user elevations are changed to the elevation of the
terrain model surface at the XY Drape Void coordinate position.

e Break Void - An area defined by a closed shape that demarcates a region of missing data
or obscure areas. No point or break data located within the void area is utilized and no
triangles are created inside the void areas. It differs from Voids and Drape Voids in that it
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utilizes the vertex elevations of the graphical element, while the void lines between

successive void coordinates are inserted as break lines; therefore, break voids change the

slope and elevations of the surface.

¢ Island - An area defined by a closed shape that demarcates a region of data wholly within

a void. Example, islands in the middle of rivers, lakes, etcetera.

e Contour - Element or set of elements of the same elevation. Contours may be used as
source data to generate a terrain model or may be computed (drawn based on terrain
model). Contour interval is the elevation difference between two adjacent contours.

¢ Hole - An area defined by a closed shape that demarcates a region where the current

terrain is ignored, and the underlying terrain is utilized.

5.1 View Settings: Triangles/Contours

Breaklines and points can be edited to change their terrain model attributes; however, terrain

commands such as deleting triangles will not work until Survey Processing Rules are

deactivated.

Contour and triangle appearances are set by a template. To change their appearance to the

familiar orange triangles:

1. Select the Boundary element using Element Selection.

2. From the Properties dialog, click Terrain Model: Existing Template.

3. Choose Template> Existing Terrain> Existing Contours and Triangles.

Properties

4 % Elements (1)

@rrain Model: Existing

> X# Calculated Features
> 3 Source Features

52| Survey Generated

' View 1 - Top, NAD 83

(62 ~ &L id~
7 -

General

Element Description
Name

Level

Color

Line Style

Weight

Class
alEE
¥

Extended

Feature

Terrain Model: Exasting
Terrain Model: Existing
EX_TERR_Contour_Major
BylLevel (0)

BylLevel (0)

BylLevel (1)

ting Contours and Trianglesl hd

|

Train:

Existing Cm_—‘ﬂ

Existing Contours and Triangles

|

isting Flow Amows— _ﬂf

Existing Ground

=

Oy

< | 111

Figure 61
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4. CTDOT will add more predefined choices based on District Survey input; however, the
contour interval in the active file can be changed. Choose Template> Existing Terrain>

Existing Contours and Triangles> Manage Templates.

General

Elernent Description

Terrain Model: Existing

5. Click the active file.
6. Expand Existing Terrain.

7. Click Existing Contours and Triangles.

MName Terrain Model: Existing

Level EX_TERR_Contour_Major

Color ByLevel (D)

Line Style ByLevel (D)

Weight ByLevel (1)

Clas: Primary
@ ting Contours and Tri ngleslz -

Transparency stingTerrain e -

Existing Contours EI

C'—P;'I;nage Templates. . !

Existing Contours and Triangles
|Existing Flow Arrows
Existing Ground -

4 | 1 3

Figure 62

SmoothingFactor

ContourLabelPrecision 2

CalculatedFeatureSettings N
4 Contours
MaxSlopeCOption Mone
MaxSlopelalue 0.0000

10
Maortcor

Majorlnterval
Minorlnterval

5.000"
5.000" .

[ MajorContours
Triangles
TriangleVertices
FlowArmows
LowPoints
HighPaints

CrA T A v A v A v

Figure 63
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It the default Minor Interval of “5” is not desirable double click the value of “5” and enter “1”

8.

Ej Element Templates
File Utilities
T &

Lo 4

=8 CV_ORDSeed3D_Design(adv-M).dgn
Survey

SurveyDefault

E)ﬂstlngTerram

=

[+-i& CV_Feature_Definitions.dgnlib
b8 CV_Survey_Feature_Definitions.dgnlib
#-h8 CV_PropertyMaps.dgnlib
-k8 CV_Signal_Pavement_Marking.dgnlib
[-f8 CV_Traffic_Annotation dgnlib

b8 CV_Traffic_ExistingFeatures.dgnlib

[#-f8 CV_Cross_Section_Sheet_Definitions.dgnlib
E-hA CV_Plan_Sheet_Definitions.dgnlib

[#-f8 CV_Profile_Sheet_Definitions.dgnlib

-8 CTDOT_Standards.dgnlib

[#-k& CTDOT_Standards.dgnlib

g€
&4 Existing Contours and Triangles
+-18 Benfley_3B-tinestyle_Featuresdgrli

-—"'—\

Properties

[ %

General Settings

Levels
Colors

Line Styles
Weights

CalculatedFeaturesDisplay

CalculatedFeatureSettings

Contours
MaxSlopeQOption
MaxSlopeValue
ContourLabelPrecision
SmoothmgFactor

=]l = =]

EX_TERR_Contour_Major
E= BylLevel
E= ByLevel

E= BylLevel

Majorl nterval
Minorinterval
> MinorContours
> Mﬁ]orContours

TriangleVertices
FlowArows
LowPaints
HighPoints

SourceFeaturesDisplay

SourceFeatureSettings

Figure 64

If contours do not appear correct, Choose Existing Terrain> Existing Contours and delete.
-

File

+& | X

EJ Element Templates
Utilities

A NXD

..
M-

a8 Benteyr 3D Linestyle_
--lv8 CV_Feature_Definitions.dgnlib
CV_Survey_Feature_Definitions.dgnlib

ropertyMaps.

EI-- CV_0ORDS3eed3D_Design(adv-M).dgn
Survey

SurveyDefault
=2 E:-nstmgTerram

Figure 65

eatures.dgnlib
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1. Visually inspect for abnormalities in top view.

SAN-ME .

BAR

Figure 66

2. Use the tools at the top of the view window to zoom, fit, and pan.

w View 1-Top, NAD 83 =N ol

bl

e ste
v &7 15 v
:
-'l
I'I

Figure 67

3. Edit features if necessary, through Survey Details.
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5.2.2 Front View Spikes

1. Visually inspect for vertical abnormalities in front view. Rotate the view using the View

Rotation tool.
P

Figure 68
2. Render the view through View Attributes. Try different Display Styles such as Smooth:
Modeling or Thematic: Height.

u View 1, NAD 83
v L

/%@PE.SBW%F%

fagplﬂyswlez ' :--ISmDmh'MDdeIing v ...
h""‘“—— I
5 th: Model A
%, Acs Tnad_

T

(1]
11
>

L, ISmooth: Shadows
Backgrour -
ad Bock ', Smooth: Sky Sphere

Figure 69

3. You can also use isometric views for inspection.

Figure 70
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Change the Terrain Model Attributes of an existing feature. In this example, we will modify a
linear feature since it contains both a line and point elements.

1. Use Element Selection to select the linear feature.

3

Element
Selection

Figure 71

Figure 72

2. Use the Heads-up tool to click Edit Point Features.

"

> : .o . —
w&ﬁﬂﬁmMﬂ%%B%@

g

Figure 73

Survey Details now reflects the elements of the selected Linear Feature.
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Survey Details
[=! Element List | i MessageCenter|
Name Display Field Code LinkC... Zone D.. Terrain Model Attribute Attributes __.
» 420 True 132 Start 1 Determine By Feature Definition
427 True 132 None 1 Determine By Feature Definition
435 True 132 ArcPC 1 Determine By Feature Definition
440 True 132 Mone 1 Determine By Feature Definition \
445 True 132 MNone 1 Determine By Feature Definition \
446 True 132 MNone 1 Determine By Feature Definition
447 True 132 Mone 1 Determine By Feature Definition
448 True 132 MNone 1 Determine By Feature Definition

Figure 74

3. Click the Terrain Model Attribute column header.

4. Right Click to Edit.

i
[=| Element List k

Name Display Field Code LinkC... Zone ‘ | Terrain Model Attribute I! z_

i %l Sort Ascending

3 420 True 132 Start Determine By Feature Def...
2] Sort Descending
427 True 132 MNaone Determine By Feature Def.. Custom Sorting
435 True 132 ArcPC Determine By Feature Def.. s
440 True 132 Mone Determine By Feature Def... Show Columns
445 True 132 None Determine By Feature Def... Freeze This Column
446 True 132 MNone Determine By Feature Def.. LT '
447 True 132 None Determine By Feature Def.. = D ﬂ
Find...

445 True 132 MNone Determine By Feature Def... Replace

Figure 75

5. Choose the desired property value (in this case, Do Not Include) from the drop-down list

and click OK. This changes all Point Features that made up the line, but not the Linear

Feature itself.
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Edit Property Value @
Il T<sin Model Attribute Do Not Include B2
Mot Set

Determine By Feature Definition
Do Mot Include

Figure 76

6. To change the Terrain Model Attribute of the Linear Feature, use the Properties dialog.
From Terrain Model Attribute, choose Do Not Include from drop down.

{ Properties v 3 X

4 ‘ﬂ; Elements (1)

4 ~OW15
W ltems
/ Line
Featu /\’

Feature Definition EX PAVM_WS

Feature Name W 15

Linear Feature FN
MName W 15

Display True

Field Code 132

[ |2
Length Determine By Feature Definition
Data File Name Do Mot Include
VBA Macro Break Line
- Marme Soft Break
Bous
Figure 77

Triangles no longer include the edited Linear Feature.
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Figure 78
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5.4 AddBreaklLines

5.41 Add newly drawn 3D Linear Feature

. Toinclude a newly drawn 3D Linear Feature as a Break Line. Choose Explorer> Survey>

All Linear Features
2. Right click to Add Graphic Linear feature.

~ Survey ~
QRLe.
|Sesrf:f} ,O|,O= ¥

4 v [ Survey Data
4 v [ NAD 82
4 v [l Field Books
4 v 1 Field Book 1
> ¥ DataFiles
> & ¥4 ALL Point Features

~ .

o % ALL Control Points

Add Graphic Linear Feature %
Tr ALL Setups

MNew...
*= ALL Observations @1 Properties
> i@ Adjustment Zoom
s Isolate
Clear Isolate

Figure 79

3. Select the newly drawn line when prompted.
4. Accept it and the re-triangulated view automatically refreshes.
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5. From the model tree, click the newly added line, named Default. This is listed at the
bottom of All Linear Features.

4 E] Survey Data
4 v [& NAD 83

i v Field Books
4 v U] Field Book 1
P % Data Files
> ~ ¥4 ALL Point Features
,
v 1o
v 102

.16

v %5 gog

v @ Default

v % ALL Control Points
71 ALL Setups

*% ALL Observations
b a Adjustment
v "y Filters

v ) Multimedia Files

Figure 80

6. Change the field code in Survey Details.

[=| Element List |J_\. MessageCenb}l|

Name Display Field Code Zo... Description Terrain Model Att

Linear Feature 2 True Default Break Line

Row: 14 4 |1 ofl| b M|

Figure 81

7. Change the Terrain Model Attribute to Determine by Feature Definition.
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5.4.2 Delete Break Lines

1. To physically delete an existing linear feature. Select the feature using Element Selection.

2. Select all rows of the feature from Survey Detail to confirm.
3. Right click Delete selected items.

[=] Elemeant List @ Message()enter|

Field Code Link Code Zone
StarntPC

True 32 MNone
Y True 32 Mone
Edit selected items.
View
Selection
Export selected items... Determi
Create Control Points from selected items. Brefimni
Edit Observations
Media files

Deterr

Report on selected items.
Delete selected items.

Reset Details

Figure 82
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5.5 Add or Delete Void Regions

To add or delete a void region, or to change the Terrain Model Attribute, follow the same
process for Break Lines. What follows the pull-down options is a listing of Terrain Model

Attributes and their descriptions. .
W23 110 M0 Y VEIEIX]

Figure 83

5.6 Fix Crossing Break Lines

Crossing break lines can be checked each time individual raw data file are processed. Choose

the Report Crossing Features tool.
(Dsurvey> (2)Terrain> (3)Analysis> (4)Reporting

ield Book Analyze

) # From File z% ‘% %

=2| From Graphical Filter .
Additional = Active  ggit

Element ...,
Selection .. T @ From Elements Methods = A Moaodel »;_f:]
Selection Create
Figure 84
-uments\03.0 - Non_Projects_ORD\_Test-Project\_Test-Subfold
rf'
man|

Visibility =

M Q Report Crossing Features

%_ Report Conflicting Points

Figure 85
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5.7 Edit Triangles

In order to edit triangles, etc.,, the terrain model must be made editable. This is done by
deactivating survey processing through the Survey tree - not through the OpenRoads
Model tree.

5.7.1 Deactivate Survey Processing

1. Choose Explorer> Survey> active model (e.g. NAD 83).
2. Right click the active modelto Deactivate Survey Processing Rules.

' File

| ¥ Items

| Eﬂ Resources

|  OpenRoads Model

| L sheet Index

|  OpenRoads Standards

|  Subsurface Utilities Model

Q®e.
Search ,0 ,0= ¥

4 IJ Survey Data

1] Field Books

| Field B

Hide Message Icans

Hide Names

e Features

Figure 86
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5.7.2 Edit Triangle Tools

1. Use Element Selection to select the Terrain Model.
2. From the ribbon, choose Survey> Terrain> Edit Model, the Edit Terrain Model tools
appear.

J% Edit Terrain Model | = | B [wf3w|

R EK A BB A A
—I Delete Triangle By Line ‘

Figure 87

3. Edit Terrain Model choices are as follows:

It is recommended that when using Delete Triangle By Line, the user delete the
outermost segment of the triangle and begin drawing the line from the outside of the

perimeter inward.

Figure 88

59



Volume 4 - OpenRoads Designer Survey

1. The displayed boundary is not really an exterior boundary - it's merely a perimeter. Select

the perimeter to highlight and verify it.

w View 1 - Top, NAD 83

E=8 EoR T

G- &lii- 2 LLLEMNG RBRES

mEAVAS

Figure 89

2. Create a graphic element to represent current triangulation limits. From
the Survey workflow, choose Terrain> Boundary Options> Add Boundary.

t.ir:] . Boundary DpTiOE‘IS i
L (}ﬁ.dd Boundary _

L) Remove Boundary

Figure 90
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e Delete Vertex
e Delete Edge Triangle
e Swap Line
e Insert Vertex
e Move Vertex
e Delete Triangle By Line
e Delete Feature
3. Select the perimeter when prompted to Locate a Terrain Model.

Figure 91

4. Keep the default Method of Extract Graphic.

6'3“ Create Boundary .| — | [=] || &3
Method Extract Graphic El
Feature N

Feature Definition Mo Feature Definition El

Marme

Figure 92

5. Click any blank spot in the view to accept the choice.
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5.9 Import Boundary

1. Add the newly created graphic to the Field Book. Reactivate Survey Processing Rules,
click Yes to confirm.

3 -\".
|.® Activating rules will revisit all elements. Continue 7

Yes . Mo

Figure 93

2. Right click All Linear Features to Add Graphic Linear Feature.

g ey 3 ~
Q@rl.
Search ,0 ,0= ¥

4 E] Survey Data
4 v [E NAD B2
4 v 1]l Field Books
4 v ] Field Book 1

> v % Data Files

> & ¥4 ALL Point Features

<%

v %101 Annotations...

|

Add Graphic Linear Feature

o W

Figure 94
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3. Select the element when prompted Accept it.
e Ensure that Survey Details is open
e Expand AllLinear Features
o Scroll to the bottom of the list and click Default

4 v [ Survey Data
[E] NAD 83
Field Books

4

4 v | Field Book 1

> v % Data Files

=" 999

% A

Figure 95

4. Survey Details refreshes with the new linear feature. The default Terrain Model Attribute is

Break Line. Change Break Line to Boundary.

> « ¥4 ALL Point Features

Survey Details

[E] Element List | i MessageCenter|

Mame Display Field Code Zo... Description Terrain Model Attribute
[ 2 Linear Feature 134 True Default 1 Break Line (
Mot Set

Determine By Feature Definitio
Do Mot Include
Break Line

Row: 4 4 |1 ofl | M

| Soft i
(: Boundary

|Dral v

Figure 96

——0 Vo

Drape Void
Break Void
Island

Contour
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[=! Element List | I, Message Center

MName Display Field Code Zo..

Description

»  |Outer Boundary| > | True Default 1
"'|| -

Row: 14 ¢ |1 of1| b bl |

Figure 97

5. Rename the Linear Feature if desired.
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Exercise 6 - Drawing Production

Coming Soon

Skills Taught

e Coming Soon

6.1 Border and Title Block

Coming Soon

6.2 Annotation

Coming Soon

6.3 Cells

Coming Soon

6.4 Additional Line Work

Coming Soon

6.5 Grids Ticks and Lines

Coming Soon
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Exercise 7 - Deliverables

Coming Soon

Skills Taught

e Coming Soon

7.1 Export Terrain Model

Coming Soon

7.2 Export Graphics File

Coming Soon

7.3 Drainage Requests

Coming Soon
Additional 3D Pipe file
Copy elements into both exported files

7.4 Import (SS2 DTMs)

More Coming Soon
The following is for importing SS2 DTMs etc.
1. Start w/ a blank file

2. Terrain tasks> Open File (DTM)
3. Repeat for 2
4. Create Complex using merge
5. (3 results: new + 2 originals) Delete originals
6. Add feature definition for Existing triangles
7. Save

Reference (ORD)

Original is Primary, not updated topo. Be sure to 1 rename these original terrains:
General>Name & Feature> Feature Name

e Open Blank file

« Reference (orig & updated topo)

e Create Complex Terrain Model

e Set Current Action to Merge

66



Volume 4 - OpenRoads Designer Survey
« Load & Set Primary (orig) & Merge (Updated Topo) TM info
o Set Feature Definition (EX_TERR_Ground)
« Set name (Existing)
e Finish
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Exercise 8 - Best Practices

Coming Soon

Skills Taught

e Coming Soon

8.1 Coming Soon

68



Volume 4 - OpenRoads Designer Survey

69



	Course Overview
	Exercise 1 – Base Survey File Creation
	1.1 Startup
	1.2 Create a Design File

	Exercise 2 – Exploring the Interface
	2.1 The CONNECT EDITION Interface
	2.2 User Preferences
	2.3 The Survey Ribbon
	2.4 CTDOT OpenRoads Standards
	2.5 The CTDOT Ribbon

	Exercise 3 – Base Survey File Set up
	3.1 Activate Cell Library
	3.2 Set Text Style
	3.3 Set the Drawing Scale

	Exercise 4 – Processing Survey Data
	4.1 Review and Edit Data Files
	4.2 Create Field Book
	4.3 Rename the Field Book
	4.4 Import Field Data
	4.5 Address Duplicate Points
	4.6 View Options
	4.6.1 Examine Survey Features
	4.6.2 Decorations

	4.7 Process Survey Data
	4.7.1 Survey Details Reminder
	4.7.2 Review Flags and Messages
	4.7.3 Heads-Up Editing
	4.7.4 Survey Codes


	Exercise 5 – Processing Terrain Data
	5.1 View Settings: Triangles/Contours
	5.2  Inspect Contours
	5.2.1 Top View Hi Spots or Depressions
	5.2.2 Front View Spikes

	5.3 Process Terrain Features
	5.3.1 Edit Terrain Model Attributes

	5.4  Add Break Lines
	5.4.1 Add newly drawn 3D Linear Feature
	5.4.2 Delete Break Lines

	5.5 Add or Delete Void Regions
	5.6 Fix Crossing Break Lines
	5.7 Edit Triangles
	5.7.1 Deactivate Survey Processing
	5.7.2 Edit Triangle Tools

	5.8 Create Outer Boundary
	5.9 Import Boundary

	Exercise 6 - Drawing Production
	6.1 Border and Title Block
	6.2 Annotation
	6.3 Cells
	6.4 Additional Line Work
	6.5 Grids Ticks and Lines

	Exercise 7 - Deliverables
	7.1 Export Terrain Model
	7.2 Export Graphics File
	7.3 Drainage Requests
	7.4 Import (SS2 DTMs)

	Exercise 8 - Best Practices
	8.1 Coming Soon

	Revisions

