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Course Overview

This course will cover how to reference older Survey dgn files created in V8i as well as new
CONNECT Edition survey files. The course will also teach different techniques to attach Imagery
and LiDAR data. The CTDOT's default Geographic Coordinate System (GCS) is NAD 1983 State
Plane Connecticut with a North American Vertical Datum of 1988. There are cases in which the
Survey was created using different datums, this course will step through the process of
reprojecting imported data to line up with other datums.

In this course you will also be displaying and annotating the features of an existing terrain model
using the properties and terrain tools. You will learn how to work directly in both a 3D terrain model
file, and in a 2D referenced file, to display features using default standards, and how to

modify the default parameters to change the display. You will also learn how to display a
background map and label elevations.

Skills Taught

» Referencing (older Survey dgn files created in V8i as well as new)
¢ Understanding Geographic Coordinate Systems

e Creating Raster Container Files

e Attaching Imagery

e Importing LIDAR Data

e Using and creating Terrains

e Re-projecting DGN files

e Connecting to GIS
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Exercise 1 - Referencing the Survey File
..\Active_Survey \SV_XX_0154-0128_Westbrook _ORD.dgn

Exercise 2 — Referencing Old V8i Files
..\Active_Survey\SV_XX_0098_0103_Branford _GRN.dgn
-.\Active_Survey\SV_XxX_0098_0103_Branford _ORD_Terrain.dgn

Exercise 3 - Working with Datums
...\Active_Survey\SV_XX_0107_01OS_Oxford_GRN.dgn
..\Active_Survey \SV_XX_0107_0108_Oxford_ORD_Terrain.dgn

Exercise 4 — Attaching Imagery
.\Share\Oxford \ *.sid

Exercise 5 — Creating a Terrain from LIDAR Data
.\Share\Oxford \ *.las

Exercise 6 — Terrains for Drainage Analysis

..\Highways\Base_Maodels \HW_CB_1234_1234_Alignments.dgn
..\Highways \Base_Maodels \HW_CB_1234_1234_PerryLane_Corridor.dgn
..\Highways \Base_Maodels \HW_CB_1234_1234_PerryLane_Terrain.dgn
..\Highways \Base_Maodels \HW_CB_1234_1234_Routel88_Corridor.dgn
..\Highways \Base_Maodels \HW_CB_1234_1234_Routel88_Terrain.dgn
..\Highways\Base_Maodels \HW_CB_1234_1234_Super.dgn

..\Share\ HW_NC_1234_1234_OxfordDrainage_ComplexTerrain.dgn
..\Bridge \Base_Maodels \ SB_CB_1234_1234_PerryLane_Terrain.dgn
Completed file is needed for back up
HW_CB_1234_1234_PerryLane_Terrain_Complete.dgn

HW_NC _1234_1234_Oxford_TerrainFromLAS_Complete.dgn

HW_NC _1234_1234_Oxford_DrainageComplexTerrain_Complete.dgn

Exercise 8 — Skills Review

..\Active_Survey \SV_XX_047_0122_Ellington_3.grn
..\Active_Survey\SV_XX_047_0122_Ellington_4.grn
..\Active_Survey\SV_XX_047_0122_Ellington_5.grn
..\Active_Survey\SV_XX_047_0122_Ellington_6.grn
..\Active_Survey \SV_XX_047_0122_Ellington_ORD _Terrain.dgn
..\share\Ellington \ *.sid

..\share\Ellington \ *.las
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Introduction

This volume will focus on the base set up for the civil applications OpenRoads Designer and
OpenBridge Modeler. All civil engineers should have a solid knowledge base of Geographic
Coordinate Systems and understand the uses of data acquisition for existing conditions. These
workflows will not document each tool that is available on the interface. See the online help for
commands not detailed in this document.

Survey dgn files that have been through the QC process are available for referencing in the
Active_Survey folder in each project. Protecting the integrity of the survey information has
always been a concern for CTDOT's Survey personnel. Under no circumstances shall design
personnel copy the survey files out of the Active_Survey folder into their folder in the effort to
edit the survey data contained in the Survey field book/terrain design file(s). The accuracy of
the Survey information is the responsibility of the survey offices and therefore the original
survey information shall not be edited by design personnel. If changes need to be made to the
survey files, these changes shall be coordinated with the originator (Central and District
Survey) of the survey data.

Terrain Creation Methods

The three methods used for creating an existing terrain in a Survey design file are as
follows:
« Location Survey post-processed field data (only completed by the Survey Unit)
e InRoads DTM Conversion (only completed by the Survey Unit)
« LiDAR Data (can be created by survey or design).
Design may use extracted LiDAR for use with non-contract files. A use case maybe to
determine drainage areas that expand outside of the supplied survey.
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Official Survey Deliverables

New Terrain processed with ORD fieldbook

When a new OpenRoads Location Survey is requested, the Survey Unit will use OpenRoads
Designer to create a fieldbook and import field data. Survey information processed with the
ORD Survey tools are written directly to the DGN file. Both the fieldbook and terrain model
are embedded within the ORD design file.

This survey file is in the CTDOT WorkSet Design folder Active_Survey. The Survey DGN File
will contain several different Models each with distinct information and uses:

2D Design Model Annotation Existing survey labels, Map features
2D Design Model Boundary ROW, Property Info, Annotation
3D Design Model Bridge Deck Existing bridge deck, Terrain
3D Design Model Existing Ground Survey Existing Survey Feature, Terrain
3D Design Model Hydraulic Data Hydraulic Section, FEMA floodplain data
3D Design Model Utilities Borings, Test pits, Utility as-builts
[E) Models = #

S D:] '@g fD ? '

Type 20/3D Mame © Description

":.]'_] ' Annctation Existing survey labels, Map features

Q 1 Boundary ROW, Property info, Annctation

o "P Bridge Deck Existing bridge deck survey, Terrain

Existing Ground Survey Existing survey features, Terrain
L[] P Hydraulic Data Hydraulic sections, FEMA floodplain data
I"i'i ‘P Utilities Borings, Test pits, Utility as-builts

Figure 1 - Existing Survey DGN Models

Geo-Coordination

Having the correct geographic setting on your CAD file provides capabilities such as:
e Applying a background map to the view.
» Referencing other geo-located designs and raster data.
» Displaying geographic latitude and longitude.
» Entering latitude and longitude data.
» Interfacing with a Global Positioning System device to correlate your physical
position with the design on a mobile computer.
e Exporting to Google Earth.

For more information on the National Geodetic Survey please visit:
http://www.ngs.noaa.gov/fag.shtmi#WhatNAD
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Exercise 1 — Referencing the Survey File

This exercise instructs users how to create a base model design file for a project. Base model files
will reside within the project folder structure the ...| Discipline Folder|Base_ Models folder.

1.1 File Creation

Before attempting to open or create DGN files users should make sure the following is in place:
e The CTDOT CONNECT DDE synced through SharePoint
e The COMPASS (Training) Project Synced

e Go to the following files in your student folder and right click on select Always Keep on

this device

Share\ Oxford\ 885720 _ne.las Share \Ellington\ 085890_nw.las
Share\Oxford\885720_nw.las | Share\Ellington\085890_ne.sid
Share\Oxford\ 885720 _ne.tif Share \Ellington '\ 085890_nw.sid
Share\Oxford\885720_ne.sid | Share\Ellington\ 085895 _se.sid

1. Launch the Application. On your desktop double click on the Accounting Icon.

JodE

EJ

Accounting

Figure 2 - CTDOT CAD Accounting Icon

2. On the CTDOT Accounting Menu there will be several {5 €TOOT Accounting Viens - %
. . . . File Help Debug

applications to pick. In the Run Program field select the Run Program:  [Corpass Openioass e =] stan

needed progrqm: Elapsed Time: Inactive  Version 8.8 Close

Selected Account: | DOT57192-0171-0517PE-PED1

L] CompCISS openROGdS CE OI' CompCISS OpenBridge Frequently Used Accounts Available Accounts

DOTS7182-0171-0499PE-PE0T A

e for the Available Account select OVERHEAD for

training proposes.

® CIICk on the Stqrt bUtton to qud the progrom C\earFraquenl\vusedAc:nums| Configure Location |

Resource Type: F'E153 <
Limit to Project # Filter Show All Projects

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

DOTS7192-0171-0517PE-PE01
DOTS7192-0010-0090PE-PED

DOT57192-0171-0500PE-PED
DOTS7192-0171-0502PE-PEDT
DOT57182-0171-0504PE-PED1
DOTS7192-0171-0511PE-PEO1
DOTS7182-0171-0514PE-PE01
DOT57192-0171-0516PE-PE0?
DOTE7192-0171-0517PE-PED
DOT57182-0172-0418PL-SP01

User: | imrin Computer: |l Larramam

Environment |NewPreduction

Figure 3 - CTDOT CAD Account
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3. After launching the program, a Welcome Screen for OpenRoads Designer will
appear. OpenRoads users will continue to Step 4.

For OpenBridge Designer a home dialog box for open. OpenBridge users will need
to complete a. and b. below before moving on to Step 3.
a. On the OpenBridge Designer Home dialog box select New to create a new
OBDX file in your C or D drive. Name the file with your initials and Training.
(example: ABC_ TRAINING.obdx).

13 OpentiidgeDesr

OpenBridge Designer CONNECT Edition

m OpenBridge Designer
CCONNECT Edition

Figure 4 - OpenBridge Designer Open Screen

b. On the left side menu unsure that Standalone has been selected (not BIM
Workflow). Select or create a New Group to expose the OpenBridge
Modeler icon. On the left menu make sure you a have
the Group selected not a DGN file. After selecting the Group click on
the OpenBridge Modeler icon.

T3 Imesep MALobd - OpenBidge Desigper — o x

OpenBridge Designer CONNECT Edition

G

Modeling Analysis Interop.

Model

ing
OpenBridge
Modeler
begin.

File Not Created

Run application to

Figure 5 - OpenBridge Designer Open DGN




VOLUME 2 - Working with Existing Data

4. Ensure you are using the Custom Configuration and CT_WorkSpace, then select the
relevant WorkSet (Training WorkSets start with 9999_0001, select the # that you were
assigned) and Role. The example below shows the options available in OpenRoads
Designer, OpenBridge, will look similar. The WorkSets listed correspond to project numbers

and will be the same for all products.

5. Select the New File icon.

Configuration

Examples Configuration
*° ™= Configuration for Bentley Example...

Custom Configuration

OpenRoads Designer 2023

WorkSpace

CT_WorkSpace ~

WorkSet Role

9999-0013 - Highways ~

Recent Files

-

Manage Configuration You haven't opened any files recently. To browse for a file, start by clicking on Browse.

Recent WorkSets
E @ C:T_Work.Spa.ce E ol
= 9999-0013 Browse MNew File

E

B CT WorkSpace

Figure 6 - OpenRoads Start Screen

From the New dialog box, Save in: browse to the proper discipline folder and enter the File
Name:

ORD - ...|Highways|Base_Models|HW_CB_1234_1234_Westbrook.dgn
or

OBM - ...|Bridge|Base_Models | SB_CB_1234_1234_Westbrook.dgn
click the Browse button to select the proper seed file. See below for each application’s seed
file locations.

ORD - cT_configuration|Organization|seed|Road| Seed2D - CT RoadDesign.dgn

or

OBM - cT_configuration| Organization| Seed|Bridge| Seed3D - CT BridgeDesign.dgn

8. Follow the prompts to create the file.

ﬂ Mew - ChUsers' 77w\ State of Connecticut\9999-00 = - Design\Highways'\Base_Models\ X
Savein: | Baze_Models ~ | @‘ ? = ' E
Name - 5 Date modified . Si;
< >
File name: | Hw_CB_1234 1234 Westbrook dan | v| Save
Save as type: MicroStation DGN Files (" dgn) - Cancel |
Seed: |C:\Users\.rid1&rdeh\5tate of Connecticut\DOT CTDOT_DDE - CONNECT\CT_Conﬁgurat|

Figure 7 - New File
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1.2 Reference Attachments

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

This is no different for existing data, terrains and survey topo will be referenced into design
models.

€4 OpenRoads Modeling ~odE R - - l
Home Tesrain Geometry Stte Layout Cornidors Model Detading Drawing Production Drawang View
- R 2 &l * @ p7 o l t
» o= o Q (W 5 e 7 2. 2 ¢ & Z ga
= 5 =0 .= > A «  Explorer Attach EBement .. Reports  Conl Comder  Agcet Terran Import Ex
B w 0 220 Qo 20 PN ool + R-P- 5(‘(;1::"\ LI Y Analysis +  Reports + lh:.qer Import ~  Geometry ~ "1‘9 !op[?(
Attnbutes Primaey Selection Model Analysis and Reporting Model Impeet/Expeat
Explorer -
¥ Items
OpenRoads Mode!

& References (0 of 0 unique, 0 displayed)

& Sheet Index

- X
OpenRoads Standards Jocks Properties
O@L 1B~ 3 DG B2 32 AN F D 2 3 Hilte Mode] Boundsries ~
) o = VEs e Mode
v—s J St V3 FileName Model Description Legical 0 P
> "W Sundards ’

Figure 8 - Attach Reference

In the Upper left corner of the application select The CTDOT Workflow.

& |coot - EBrodEBe-2 8-
OpenRoads Modeling tate Attach Analyze Curves
2 OpenRoads Drawing Production 5o g .
! Survey =@ &
A Geotechnical - Attach  Bring
& B~ Raster to Front

Geospatial Context
I
Reality Modeling Raster

Drawing f |
Expl CTOOT * 0 X IPruperﬁs

A Drainage and Utilities

L

Figure 9 - CTDOT Workflow

Select the Home tab, in the Primary section click on the Attach Tools pull down and choose
the References tool.

xd cmoor MIEAE=] - | IR = I
Home View Annotate Attach Analyze Curves Constraints

& MNone * | Default ((nene)) v Q D ’ E

= MIEEL N EO Y|y T|&g0 ~ Explorer Attach P

Tools » F‘% @
References ’

Attributes @
I E Raster Manager
Explorer * I X Properties £ Point Clouds
v File v @) Reality Mesh
@ Items > @y Attach Twin

Figure 10 - References Tool

10
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3. On the References dialog box select Tools | Attach...

k| References

Tools | Properties

Attach... | Ty ¢ ﬁl ]
Detach 1
Detach All

Figure 11 - Attach References Tool

Browse to attach: Active_Survey|SV_XX_0154-0128_Westbrook_ ORD.dgn. Assure the
Attachment Method is set to Interactive and Save Relative Path is on. Select Open.

Note: If the selected file does not belong to the active WorkSet, you will get an alert
mentioning the same. Click OK to continue.

9|

Look in: | Active_Survey V| (€] 5 il T E_i\—l 30 - V8 DGN |

-~

E} Mame Status Date modified
) EJ SV_X¥_047_0122_Ellington_ORD_Terrain.dgn 10/31/2024 11:52.
Quickaccess  =loy wy 0038_0102_Branford_GRN.dgn

©

10/31/2024 11:52.

- & d5V_xx_0098_0103_Branford_ORD_Terraindgn  (+) 10/31/2024 11:52.
& d5V_Xx_0107_0102_Oxford_GRN.dgn &) 10/31/2024 11:52.
; Desktop &5V _x_0107_0108_Oxford_ORD_Terrain.dgn @) 12/9/2024 7:34 Ab
Ed5V_X¥_0107_0108_Oxford_Terrain.dgn ) 10/31/2024 11:52.
= K& 5V _X_0154-0128_Westbrook_ORD.dgn (v 12/11/2024 12:16
Libraries \
La Atachment Method
This PC Interactive ~
MNetwork
|
| < > |
File name: | SWV_¥¥_0154-0128_Westbrook_ORD dgn w Open
Files of type: CAD Files (".dgn;” dwg:" d«f) ~ Cancel
h Save Relative Path Options

Figure 12 - Attach Reference File

1
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4. On the Reference Attachment Properties select (see page 12 for OpenBridge):

OpenRoads

Model: Existing Ground Survey
Orientation: Coincident World
Detail Scale: 17 = 40’

Nested Attachments: No Nesting
Toggle Annotation Scale: ON

E’J Reference Attachment Properties for .\SV_XX_0154-0128_Westbrook_ORD.dgn X

: File Name: .\M\Active_Survey\SV_XX_0154-0128 Westbrook_ORD.dgn
OpenRoads

Full Path:  ..\Active_Survey\SV_XX_0154-0128 Westbrook_ORD.dgn

Model: |E)(isting Ground Survey - |
FEmis - 1 x Logical Mame: | “ull |
Description: | Master Model |
4 [&) Madels (1) - |
4 c.)_'l Default . Orientation:
P » |I View Description
| Coincident Aligned with Master File
General ~ I
|s Active True Geographic - AEC Transform Calculated Transform, max error 1.014e-05 "
Name Default Geographic - Reprojected Reproject reference data to Master GCS
Description  Master Model Standard Views
Ref Logical . Saved Views (none)
EYD? oi g;"m Mamed Boundaries (none)
esign Dimen:
|z Markup False

Annotation Sca 1"-40" Sxm—————

Design Scale  480.0000 Detail Scale: [1"=40' -]
Paper Scale  1.0000 Scale (MasterRef): | 1.000000000 | : |1.000000000 |
Propagate Ann On N 4G )
Line Style Scal Annotation Scale amed broup:
Update Fields . True Revision: -
] Level: | v|
Mested Attachments: |No Mesting = | Nesting Depth: E
Display Overrides: |Allow = |
New Level Display: | Use MS_REF_NEWLEVELDISPLAY Cor |
Global LineStyle Scale: |Master = |
Synchronize View: |Volume Only 4
Toggles
N = B~ Bl o
[ o ] conce

Figure 13 - OpenRoads Reference Settings
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OpenBridge
Model: Existing Ground Survey
Orientation: Coincident World
Detail Scale: Full Size 1=1
Nested Attachments: No Nesting
Toggle Annotation Scale: ON

Reference Attachment Properties for ..\SV_XX_0134-0128_Westbrook_ORD.dgn >

File Name:  ..\Active_Survey\SV_XX_0154-0128_Westbrook_ORD.dgn

0 pe n B rl' d g e Full Path: .\Active_Survey\SV_XX_0154-0128_Westbrook_ORD.dgn

Model: |Existing Ground Survey -

Logical Name: | &=

Description: | Master Model

Properties > ox
4 m Models (1) ~ |Orientation:
b E‘i Desiar View Description
Design -
Coincident Aligned with Master File
General ~ N
s Active True Geographic - AEC Transform Calculated Transform, max error 1.014e-05"
Name Design Geographic - Reprojected Reproject reference data to Master GCS
Description Standard Views
Ref Logical Saved Views (none)
Type Design Named Boundaries (none)
Design Dimer 3D
Is Markup False
Annotation Sc Full Size 1=1 w . :
Detail Scale: Full Size 1= 1
Design Scale 1.0000 af Seale [T oRE =
Paper Scale  1.0000 Scale (Master:Ref): | 1.000000000 : | 1.000000000
Propagate An On MNamed Group: -
Line Style Sc Annotation Scale o
Updste Field: True Revision: v
Level: -
Mested Attachments: | Mo Mesting ¥ | Mesting Depth: |0
Display Overrides: | Allow ©
Mew Level Display: | Use M5_REF_MEWLEVELDISPLAY Cor
Global Line5tyle Scale: | Master ©
Synchronize View: |Vielume Only <
Toggles

EIEN @ EE s E s @2 ]

Figure 14 - OpenBridge Reference Settings

Best Practice: Reference Terrain Model to Project File

With terrain model elements stored in 3D design files, they are easily shared and used by many
users. The most common workflow for design projects is to simply reference the 3D design file
that contains the terrain model to your 2D working or project file. Once the terrain model is
attached, the terrain data is accessible by all other commands. As a reference file, the terrain
model can be displayed differently each time its referenced allowing contours to be viewed by
one reference, while another drawing or user views triangles or contours at a different interval.
Because everyone using the terrain model is referencing the same source, any updates to the
terrain model are automatically propagated to all users.
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VOLUME 2 - Working with Existing Data
5. Repeat Steps 3 and 4 and reference in the

following models:

e Annotation

e Bridge Deck

e Boundary Models

Click Fit View in the view window.

Double-check that the survey ground file came in
at the correct location. Zoom to a coordinate grid
cross and Intercept Snap to it, the XY-axis below
the view window should display the same
numbers as the northing and easting of the

coordinate grid cross.

jj] 1082600.000, 666300.000 Mearest (Intsct2)

Figure 15 — Check Northing and Easting

8. This next step is for OpenBridge only, to see the Line Styles of lines that use Annotation Scale
as well as the Northing and Easting coordinate grid cross, open the Models dialog box and

in Properties set Annotation Scale to 1”=40" and Line Style Scale to Annotation Scale.

Figure 16 — Annotation Scale

Propagate Annotation Scale

General
s Active True
[E) Models Name L]
Description
=
4+ L1 ? Ref Logical
Type 20/30 MName Description ™ '_I'*,'p-e - Design
o ¥ s Markup False
| % @ . WMasterModel I pee——rows 1"-a0" ]
Design Scale 480.0000
Paper Scale 1.0000

| Line Style Scale

Annctation Scale I

Update Fields Automatically

Figure 17 — Model Line Style Scale

True
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VOLUME 2 - Working with Existing Data
9. Right Click Hold in the view and select View Control [ Ref Adjust Colors. This will dither out
the references, so your design pops out front.

® View 1, Default [E=8 =R <)
G~ b-2 200080 EE G

[ ViewContol v |Gi[1Vew |
(3§ 2 Views Plan/3D
(@ 2 Views Plan/XS
(@ 2 Views Plan/Profile

Rotate (d 2 Views Plan/Superelevation
(3§ 3 Views Plan/Superelevation/XS
(g 3 Views Plan/Profile/3D
"I 3 Views Plan/Profile/Xs
Level Off (@ 3 Views Plan/XS/3D
[&2 Open View Attributes dialog [# 4 Views Plan/Profile/XS/3D
Model Properties (g 4 Views Top/ISO/Front/Right

Clip Volume (52| Ref Adjust Colors N

Dynamic XS View

Mirror

% Select Links

02
BB Profile View
@

Toggle Construction Class

Levels Off Except Element

' Select Previous Displayset Set

Displayset Clear

Arrange Windows

f Paste from Clipboard Rotate View

K Delete Element Fit View
lllustration View

@] Properties Smooth View

F--1& X6

WireFrame View

Figure 18 - Adjust Reference File Color using Right Click Menu
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VOLUME 2 - Working with Existing Data
10. To adjust back open the References dialog box and select all the Referenced Models. In the

top menu select Properties > Adjust Colors...

rﬂ References (3 of 5 unique, 1 displayed)

Tools

Slot

Properties

Attachment...

{Q.Ch L’_.ﬂ }j '3—1' E E:;_:'_: jl -ﬂfj L:il }ﬂ Hilite Mode: | Bour,

Update Sequence...

| Adjust Colors... |

Reprojection... L
Hilite r

By\SV_XX_0154-0128_Westbrook_ORD.dgn

Model
Existing Ground Survey

P g e =)

Level Manager

SV _0154-0128 Westbrook_ORD.dgn Boundary
SV KK _0154-0128 Westbrook_ORD.dgn Bridge Deck
WSV MK 0154-0128 Westbrook ORD.dgn Annotation

Figure 19- Referenced Models Adjust Colors

1. Slide Value and Saturation to 100.

|i| References (1 of 1 unique, 1 disp ﬂ Adjust Colors

Tools | Properties

5=

v | Attachment... I—g

£

Slot

|I Adjust Colors... [ E

Update Sequence...

Reprojection...
Hilite »

Level Manager

Scal

Offs:
e = R

Display Overrides: | Allow

Level Display
e

Presentation...

et oY

<E
v | Ne

(@) Adjustment Factor
Value: | 30

Saturation: | 530

Hue: |0

Transparency: | 0

() Fixed

£

£

[] Fixed Hue

£

[] Print Adjusted Colors

Cancel

Apply

ﬂ Adjust Colors

I

(@ Adjustment Factor (O Fixed
Value: | 100 e B
Saturation: | 100 < 2’
[] Fixed Hue
Hue: |0
Transparency: |0 < >

[] Print Adjusted Colors

Cancel Apply

Figure 20 - Adjust Reference File Color in Refences Dialog Box

12. Turn off levels as needed. Review the file and Save Settings.
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VOLUME 2 - Working with Existing Data

The Existing Ground Survey model is a Terrain model generated by OpenRoads Survey and is
stored in the design file as a Terrain Model element type. The terrain model can be accessed
by design personnel by attaching the survey design file as a reference attachment. This was
done in the steps above when the Existing Ground Survey model was referenced in.

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 a 3D design (.dgn) file, similar to what used
to be stored in an InRoads DTM 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.

Terrain Models contain two types of features:

e Source Features are created from the source data imported to create the terrain model
and include Breaklines, Boundary, Imported Contours, Islands, Holes, Voids, and Feature
Spots.

e Calculated Features are derived or calculated from the source features and include
Contours, Triangles, Spots, Flow Arrows, Low Points, and High Points.

Terrain Models also contain two types of ‘spot’ points, Feature Spots and Spots.

e Feature Spots are a Source Feature and contain the x,y,z information from imported
point data.

e Spots are a Calculated Feature and contain the x,y,z information at all of the triangle
vertices in the terrain model.

In an existing terrain model, it is possible and often likely that the Feature Spots and Spots will
be the same. In a complexed terrain model where an existing terrain model and a proposed
design terrain model have been combined, you will see differences in the points.

17



VOLUME 2 - Working with Existing Data

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

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.

1. Use the Element Selection tool to select the terrain boundary, Activate the terrain by
clicking on the terrain boundary, hover over the boundary and from the pop-up menu
select/click the Set Terrain Active tool (Hint for this survey select the most western edge
of the terrain). The command can also be selected from the Terrain tab Active > Set
Active. Select the terrain model when prompted.

Figure 21 - Set as Active Terrain

2. Open the Models dialog box and notice a 3D Model Space has been created.
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VOLUME 2 - Working with Existing Data

1.3.2 Terrain Models 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 E_TERR_Ground feature definition.

The terrain display can be defined uniquely for the active file as follows:

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 edited. The
user may wish to override the assigned feature definition to turn on/off contours and
triangles or change the contour interval settings. This is accomplished by setting the
Override Symbology option to Yes to allow editing the terrain model properties. After setting
the Override Symbology setting to Yes, the display of the terrain features can be toggled
on/off using the options shown on the right for turning on/off contours, triangles, etc.

1. Use the Element Selection tool to select the Existing Ground Survey terrain boundary,
allow the cursor to rest over the terrain element. The menu shown below appears.
Choose Properties, and a popup will appear. This can also be seen if the Properties
dialog box is docked.

2. Set the override symbology to Yes. Then to turn off and on the Major and Minor
contours and Triangles. Watch the view display as each property is selected.

3. Practice with toggling On/Off other terrain features. Leave it so the Contours are on, but
the Triangles are off.

Edge Method From Boundary

Major Contours On - —
Minor Contours On aff—
Triangles
Spots

Flow Arrows
Low Points
High Paints

Ereaklines
Eoundary
Imported Contours
Izlands

Holes

Voids

Feature Spots

Override Template ’,

Override Symbology Yes .

2222892288288

Feature Definition Existing Ground
Feature Name Existing

Figure 22 - Override Symbology

19



VOLUME 2 - Working with Existing Data
5. Change the Major and Minor Contour intervals.

a. Inthe top of the Properties Window, expand Terrain Model: Existing_ Terrain >
Calculated Features > Contours.

b. Inthe top of the Properties Window select Contours to display the Contours
information box.

c. Inthe Contours section, change the Major Interval to 1 and the Minor Interval to .1

d. Inthe Contours section, change them back to Major Interval to 5 and the Minor
Interval to 1.

Note that the contour display immediately updates as you change the values.

6. Review the file and Save Settings.

Propert 11X

R i 1, Default

4 % Elements [1) e bed POOOYD DD RuE
4 &y Terrain Model: Existing e ————— i

4 Lz Calculated Features
\\u Flow Arrows
“~ High Paints
~v Low Points
1:1 Spots
[#] Triangles

b = Contours
P #y Source Features

58] Survey Generated

Contours -~
Max Slope Option Nene
Max Slope Value 0.0000
Contour Label Precision 0
Smocthing factor 10

h Vertex
Major Interval 5.000°
Miner Interval 1.000°

Figure 23
Properties > Ix

B View 1, Default
m-ds~ b~ P00a0 BEE &G0

4 Elements [1)
4 Q Terrain Model: Existing
4 X2 Calculated Features
¥y Flow Arrows
“* High Points
~ Low Points
= Spots
A Triangles
b = Contours
> # Source Features

53| Survey Generated

Contours ~
Max Slope Option None
Max Slope Value 0.0000
Contour Label Precision ]
Smocthing factor 10
mocthing Vertex
Major Interval 1.000°
Minor Interval 0.100"

Figure 24
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VOLUME 2 - Working with Existing Data

Notes:

e In this terrain model, as in many terrain models, you will find that all of the different
source features may not exist.

e In the dialog, you can double-click on a feature name or the On/Off indicator to
toggle that feature display on/off.

e If you toggle all the feature displays off, the boundary feature will still be displayed.
At least one feature has to be displayed in order for the terrain to be selected and
the boundary is the default feature that will be displayed if all the features are
toggled off.

Terrain Models contain two types of features.

e Source Features are created from the source data imported to create the terrain
model and include Breaklines, Boundary, Imported Contours, Islands, Holes, Voids,
and Feature Spots.

e Calculated Features are derived or calculated from the source features and include
Contours, Triangles, Spots, Flow Arrows, Low Points, and High Points.

Terrain Models also contain two types of ‘spot’ points, Feature Spots and Spots.

Feature Spots are a Source Feature and contain the x,y,z information from imported point
data.

Spots are a Calculated Feature and contain the x,y,z information at all of the triangle
vertices in the terrain model.

In an existing terrain model, it is possible and often likely that the Feature Spots and Spots
will be the same. In a complexed terrain model where an existing terrain model and a
proposed design terrain model have been combined, you will see differences in the points.

In the following pictures from a complexed terrain model, Feature Spots are displayed on
the left and Spots are displayed on the right.
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VOLUME 2 - Working with Existing Data

When survey files are imported and processed, each field shot is stored as a Point Feature

in a Field Book which is embedded in the design file. For example, the field code “DT" is

included in the “e_TREEDC_ _Deciduous Tree” feature definition and is used to designate a

Deciduous Tree. When survey data is processed, the tree symbology is generated in the

design file view using a CTDOT standard cell element as shown:

The information for an individual point can also be reviewed as follows:
From the Home tab, choose the Element Selection command.

1.

2.

3. A pop-up dialog will appear showing the survey information for the Point Feature.

Froperies ax

® View 1, Default

-3~ b-2 220060 33|S

Origin 1084748 496" 667220.018', 36,435

Extended -

Figure 25 - Point Symbology

Float the cursor over a referenced survey point and allow the cursor to rest over the

- Mot available

Field Code: DT

Link Code: Mone

Zone: 1

Description: 24INSTUMP
Iri e: Determine By Feature Definition

Field Book Name: Field Book 1
Feature Definition: Survey\Point\e_TREEDC_ Deciduous Tree

Cell: _TREEDC % Arc

Level: E_VEG_Tree sting Vegetation: Individual tree)

B Ref: (.0 \Active_Survey'SV_XX_0154-0128_Westbrook_ORD.dgn)

Figure 26 - Point Feature Information
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VOLUME 2 - Working with Existing Data

A series of survey points representing curvilinear features can be connected as a Linear
Feature. With the Element Selection tool active, float the cursor over the referenced linear
feature, and a pop-up menu will open with information about the Linear Feature.

1. From the Home tab, choose the Element Selection command.

2. Float the cursor over a referenced survey line and allow the cursor to rest over the
element.

3. A pop-up dialog will appear showing the survey information for the Point Feature.

.

Linear Feature - Nt available

Mame: BC1 121
Field Code: BC1
Zone: 1
Terrain Model Attribute: Determine By Feature Definition
"‘--...___ Data File Mame: 134-128_TOPO_09 EDIT. bt
Field Book Mame: Field Book 1
Feature Definition: Survey\Linear\e_CRBBCL_ Bituminous Concrete Lip Curbing
Creation Type: GeneratedByLinkCodes
Complex Chain Line String
Level: E_ROAD_Curb (Existing Roadway: Bottom of BCLC, concrete, granite curb)
Ref: 1 (.5 M\Active 5 SV_X0X_0154-0128_Westbrook_ORD.dgn)

Figure 27 - Linear Feature Information
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VOLUME 2 - Working with Existing Data
1.3.6 Override Template

In the previous sections, you have changed the terrain display by manually turning on and
off different features and changing parameter values. As just discussed above, a feature
definition defines what an item is and points to how it will be displayed. Using a feature
definition is a quick way to change the display parameters without having to change each
individual setting.

1. Select the Existing Terrain to define the display parameters.

2. In the Properties Window select the Reference section: for Override Template select
Terrain > Existing Triangles.

Note that the triangles are now displayed and the contours are off.

Properties X
4 b Elements (1)
- Q Terrain Model: Existing
b A2 Calculated Features
b 3 Source Features

=] Survey Generated

General -
Information v
Edge Method v
Calculated Features Display v
Source Features Display w
Reference ~
Override Template Temain\Existing Triangles

Override Symbology Yes

Figure 28

3. Change the Override Template to Terrain |Existing Contours 1.0".

1.3.7 Change the Text Size

1. Select the Drawing Production tab and then in the Drawing Scales group, select the
drop-down menu and change the drawing scale to 1”=20". Note that the text size of the
major contour labels decreases.

2. Switch the Drawing Scale back to 1"=40".

] n - - I I - [ ] B R L] n ) L] |
Drawing Production Drawing Utilities Collaborate View Help
0 ABF e
A AR AR Y 2 A ABC 4 v 4 =i
g‘; - Af Az A ‘- con N = T ACS Plane Lock
Style Place Place | Place Edit Change Text Civil Element Drawing Cross Named -
anager  Mote Label Text Text Attributes %, 7 | Labeler Annotation~ Model Annotation | Section Navigator Boundary ~ “i_., Annotation Scale Lock
les Motes Text T Labels Annotations [F] Review Mamed Boundaries Drawing Scales
Figure 29

3. Select Save Settings from the Quick Access ToolBar.
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VOLUME 2 - Working with Existing Data

In this section, you will open a new view in the design file to display the 3D model that was
automatically created with the Set Active Terrain commmand. You will also look at the
models in the design file and their association to the displayed views.

1.

Right-click in View 1 and hold down the right mouse button to access special view
control tools.

Select View Control > 2 Views Plan/3D.
Notice the views change, you now have 2 view windows open.

View 1 on the left is the 2D model view that you started with, and View 2 on the right is the
3D model view that was automatically created when you set the terrain model active.

Also, observe the existing terrain model boundary is displayed in 2D and 3D. The terrain
model triangles are not displayed at this time. Triangles, breaklines, feature spots and
contours can be displayed via the terrain model properties as needed.Note: Pressing the
F9 key on your keyboard automatically configures the 2 Views Plan/3D view setup for
you, 2D on the left and 3D on the right. This will come in handy as you move through the
design process.

H View Control MG 1 View
| (3| 2ViewsPlan/30 B8
[@ 2Views Plan/X5

[ 2 Views Plan/Profile

Figure 30
From the ribbon menu select Home > Primary > Models.

Review the Models dialog, notice there are 2 models available, Default and Default 3D.
Models can be 2D or 3D. It's very important to realize that even though you started with a
2D design file it is possible to have a 3D model also available in the same design file.
Recall that setting a terrain model active automatically creates a 3D model for you. The
3D model must be created by the software. Do not create your own model named
Default 3D, it will not work properly.

Also, the 2D and 3D models are directly related to the model views, recall View 1is
named Default and View 2 is named Default 3D.

E w
I

L+ Y

| Type ~ 2D/3D Name Description

C_}_] L) Default Master Model
[ P Default-3D |

Figure 31

4. Close the Models dialog.
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VOLUME 2 - Working with Existing Data
1.3.9  Existing Survey Levels

The CTDOT CADD Standards include MicroStation levels that are specific to survey
information. These levels are grouped in the level library using the prefix “E_". There are
survey levels for features as well as annotation:

1. Make View1 active. Open Level Display and click on the Existing Ground Reference

Model

2. Sort By Used, explore and become familiar with the groupings.

= Level Display - View 1

D.'__lh q |\|"iew Display

e |

% [B T ono -

=4 HW_CB_1234_1234_ABCDEFG.dgn, Default

|— VAActive SurveySV_KK_0154-0128 Westbrook_ORD.dgn, Existing Ground Survey
ef, HW_CB_1234_1234_ABCDEFG.dgn, Default-3D

|—. SAActive_Survey\SV_KK_0134-0128_Westbrook_ORD.dgn, Annotation

Mame

E_BRIDGE_Parapet
E_BRIDGE_Wing_Wall
E_BUILDING_Building
E_BUILDING_Overhang
E_CTRL_Bench_Mark
E_CTRL_FLOW_EL_NT
E_CTRL_Spur
E_CTRL_Traverse
E_DEFAULT
E_ILLUM_Light
E_PAVM_Rumble
E_PAVM_Striping
E_PAVM_Symbol
E_PAVM_X_Walk
E_POINT_Spot_Shot
E_ROAD_Crown
E_ROAD_Curb
E_ROAD_Curb_Top
E_ROAD_Edge
E_ROAD_Edge_Unpaved
E_ROAD_Guiderail
E_ROAD_Gutter

Description

Existing Bridge: Parapet

Existing Bridge: Wing wall

Existing Building: Building, footing

Existing Building: Overhang

Existing Control: Bench Mark (BM) monument, project vertical control
Existing Control: Flow line elevation not triangulated
Existing Control: Spur point

Existing Control: Traverse, control point

Existing Default: Default level

Existing lllumination: Luminaire

Existing Pavement Marking: Rumble strip

Existing Pavement Marking: Line Striping

Existing Pavement Marking: Arrow, Symbol

Existing Pavement Marking: Crosswalk

Existing Points: Active point (XYZ), spot shot

Existing Roadway: Road crown

Existing Roadway: Bottom of BCLC, concrete, granite curb
Existing Roadway: Top of curb (breakline)

Existing Roadway: Edge of bituminous, concrete road
Existing Roadway: Edge of gravel, dirt road

Existing Roadway: Guiderail, wire rope rail, end anchor
Existing Roadway: Gutter

Figure 32 - Survey Feature Levels

3. Click on the Annotation Model and notice the E_Annot grouping.

= Level Display - View 1

T |

I:II._J'I q |\|’iew Display

& [E] T wona~ A ~

=8 HW_CB_1234_1234_ABCDEFG.dgn, Default

|‘ MeMActive SurveySV_XK_0154-0128_Westbrook_ORD.dgn, Existing Ground Survey
Ref, HW_CB_1234 1234 ABCDEFG.dgn, Default-3D

I—. AeMActive SurveyhSV_XK 0154-0128 Westbrook_ORD.dgn, Annotation

Mame

E_ANMOT_CTRL_Traverse
E_ANMNOT_ILLUM_lllumination
E_ANMOT_PAVM_Rumble
E_ANMOT_PAVM_Striping
E_ANMOT_ROAD_Curb

Description

Existing Annotation Control: Traverse, control point

Existing Annotation lllumination: Cabinet, junction box, luminaire
Existing Annotation Pavement Marking: Rumble strip

Existing Annotation Pavement Marking: Crossing, line striping, parking
Existing Annotation Roadway: Bottom of curb

E_ANNOT_ROAD_Drive

Existing Annotation Roadway: Edge of drive

Figure 33 - Survey Annotation Levels
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VOLUME 2 - Working with Existing Data

Level display setting (option menu) - Sets the level display for this dialog.

e ViewDisplay — Changes in the level display affect the chosen view in the active
model.

o Global Display — Changes in the level display affect all views in all models in the
open file.

o Global Freeze —Indicates whether the level is frozen. If frozen, elements on the level
are not displayed and cannot be printed. If View Display or Global Display is off, or if
Global Freeze is on for the level on which the reference is placed, elements in the
reference are not displayed.

Level Display - View 1

Global Display
EE Global Freeze 1

D.'J_'I Cﬂ b View Display
<

Figure 34 — Level Display Options
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Exercise 2 — Referencing Old V8i Files

The Working Units of DGN files changed with CONNECT Edition. There will be times old files created
in V8i will need to be reference. This Exercise will detail the procedure to get the files to line up
geospatially.

2.1 File Creation

1. Select New File to create a new file. From the New dialog box, browse to the proper
discipline folder and enter File Name..

ORD - ...|Highways|Base_Models |HW_CB_1234_1234_Branford.dgn
or

OBM - ...|Bridge| Base_Models| SB_CB_1234_1234_Branford.dgn

2. On the New dialog box click the Browse button to select the proper seed file. See below for
each application’s seed file locations.

ORD - cT_configuration|Organization| seed|Road| Seed2D - CT RoadDesign.dgn
or

OBM - cT_configuration| Organization| Seed|Bridge | Seed3D - CT BridgeDesign.dgn

3. Follow the prompts to create the file.

EJ Mew - ChUsers\richardeh\5tate of Connecticut\9993-0013 - Design'\Highways\Base_Maodels', *
Savein: | Base_Models V| @ ? P ’ E
Name - 5 Date modified i Si
File name: [[Hw_cB_1234_1234_Branford dan | v Sa\rﬂ
Save as type: MicroStation DGM Files (*.dgn) ~ Cancel_.
Seed: |C:\Users\nchardeh\5tate of Connecticut \DOT CTDOT_DDE - CONNECT\CT_Configurat| | Browse |

Figure 35- New File
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2.2 Reference Attachments

In this portion of the exercise, you will be referencing two files.

e The Ground Topo design file previously created using V8i. Sometimes you will have
several ground files and on very old files the extensions maybe .grn.

e The ORD Terrain survey file, this file was created by importing an old V8i InRoads DTM

Select the Reference tool.

Browse to attach: Active_ Surveyl SV_XX_0098_0103_Branford_GRN.dgn

Attachment Method is set to Interactive and Save Relative Path is on. Select Open.

On the Reference Attachment Properties select:

Model: 3D Design

Orientation: Coincident World
Open Roads-Detail Scale: 1"=40"
Nested Attachments: No Nesting
Toggle Annotation Scale: ON

E’J Reference Attachment Properties for ..\SV_XX_0098_0103_Branford_GRM.dgn e

File Mame: ..\ M\Active_Survey\SV_XX_0098_0103_Branford_GRN.dgn
Full Path: ..\Active_Survey\SV_XX_0098_0103_Branford_GRN.dgn

D Design -

Logical Name: | ==

Description: | 3D Design Seed

Orientation:
View Description
Coincident Aligned with Master File

Coincident - World
Standard Views
Saved Views

Mamed Boundaries (none)

OpenRoads

Global Origin aligned with Master File

Detail Scale: [1"=40' -
Scale (Master:Ref): | 1.000000000 : | 1.000000000

Mamed Group: -
Revision: -
Level: -

Mested Attachments: | No Mesting ~ | Mesting Depth: |0
Display Overrides: | Allow =
Mew Level Display: | Use M5_REF_NEWLEVELDISPLAY Cor
Global LineStyle Scale: | Master =
Synchronize View: |Volume Only -

Toggles

BN EE . < Ee [l A
Cancel

OpenBridge-Detail Scale: Full Size 1=1

Reference Attachment Properties for .. \SV_XX_0098_0103_Branford_GRM.dgn

File Mame:  ...\Active_Survey\SV_XX_0098 0103_Branford_GRM.dgn
Fi 1 LMActive SurveyhSV_XK_0098_ 0103_Branford_GRM.dgn
3D Design -

Logical Name: | Ba
Description: | 3D Design Seed

Orientation:
View Description
Coincident Aligned with Master File

Coincident - World
Standard Views
Saved Views

Mamed Boundaries (none)

OpenBridge

Global Origin aligned with Master File

Detail Scale: |Full Size 1 =1 -

Scale (Master:Ref): | 1.000000000 | 1.000000000
Mamed Group: b
Revision: -
Level: -

Mested Attachments: | No Nesting

Display Overrides: | Allow <

MNew Level Display: | Use MS_REF_ MEWLEVELDISPLAY Cor
Global LineStyle Scale: | Master 4

Synchronize View: |Velume Only <
Toggles

¥ | Mesting Depth: |0

OENcEE cEedo A
T

Figure 36 - ORD (left) and OBM (Right) Reference Settings
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2. Click Fit View in the view window. Double-check that the survey ground file came in at the

correct location. Zoom to a coordinate grid cross and snap to it, the XY-axis,

3. Notice the coordinates do no match up.

el HEREHEHE

2070.208, 1400.417 KeyPt

b
Figure 37 — Coordinates do not match

4. In the References dialog box change True Scale to off and the scale to 1to 1.

5. Fit the view and re-check the coordinates, they should now line up.

E| References —

Tools  Properties

B v R ko %<
Slot T 3 FileName ”
1 WehActive_Survey\SV_XX_0098_0103_Branford_GRM.dgn

Q rbj 3j 3; Ef;_-": Fj gfj ké) x] Hilite Mode: | Boundaries =
Model Description

3D Design 3D Design Seed

Logical Orientation Presentation

Ceincident - World Wirefrarme

£

IS£E|E 1.000000000 : | 1.000000000 Iﬁotation 00°00'00"

Offset X | 0.000 ¥ | 0.000

@u@ls EHeslair

i des: Allow -

Displa

Nested Attachments: | Mo Mesting ¥ | Nesting Depth: [0

Mew Level Display: | Config Variable ~ | Georeferenced: No ~

Visible ™
Dynarr

W
>

Figure 38 - Reference file Settings
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VOLUME 2 - Working with Existing Data
6. Select the Reference tool. Browse to attach:

Active_Survey| SV_XX_0098_0103_Branford_ORD_Terrain.dgn

Attachment Method is set to Interactive and Save Relative Path is on. Select Open.

On the Reference Attachment Properties select:

Model: Default
Orientation: Coincident World

Open Roads-Detail Scale: 1"7=40" OpenBridge-Detail Scale: Full Size 1=1
Nested Attachments: No Nesting

Toggle Annotation Scale: ON

ﬂ Reference Attachment Properties for ..\SV_XX_0098_0103_Branford_ORD_Terr...

File Name:  ..\Active_SurveySV_XX_0098_0103_Branford_ORD_Terrain.dgn
Full Path:  ..\Active_Survey\SV_XX_0098_0103_Branford_ORD_Terrain.dgn
Model: |Default -

Logical Mame: | s

*

Description: | Master Model
Orientation:
View Description
Coincident Aligned with Master File

Coincident - World
Geographic - AEC Transform

Global Origin aligned with Master File
Calculated Transform, max error 1.014e-05"
Geographic - Reprojected Reproject reference data to Master GCS
Standard Views

Saved Views (none)

Mamed Boundaries (none)

OpenRoads

Detail Scale: |1"=40" -

Scale (Master:Ref): | 1.000000000 1.000000000
Mamed Group: -
Revision: -
Level: -

Mested Attachments: | Mo Mesting ~ | Mesting Depth: |0

Display Overrides: | Allow =
MNew Level Display: |Use MS_REF_MEWLEVELDISPLAY Cor
Global LineStyle Scale: | Master =
Synchronize View: | Volume Only 4

Toggles

CIEe & EE - Ee 2 A

Cancel

Reference Attachment Properties for ..\SV_XX_0098_0103_Branford_ORD_Terr...

File Mame:

Full Path:

WMActive_SurveyhSV_XK_0098_0103_Branford_ORD_Terrain.dgn
WMActive_SurveyhSV_XK_0098_0103_Branford_ORD_Terrain.dgn
Default -

Logical Name:

*

Description: | Master Model
Orientation:
View Description
Coincident Aligned with Master File

Coincident - World

Geographic - AEC Transform

Geographic - Reprojected
Standard Views

Saved Views (none)

Global Origin aligned with Master File
Calculated Transform, max error 1.014e-05"
Reproject reference data to Master GCS

Mamed Boundaries (none)

OpenBridge

Detail Scale: |Full Size 1=1 -

Scale (Master:Ref): | 1.000000000 1.000000000
Mamed Group: -
Revision: A
Level: -

Mested Attachments: | No Nesting ~ | Mesting Depth: |0

Display Overrides: | Allow =
New Level Display: | Use MS5_REF_NEWLEVELDISPLAY Cor
Global LineStyle Scale: | Master =
Synchronize View: | Volume Only 4

Toggles

EENcEE 3 He Mo s
o]

Cancel

Figure 39 - ORD (left) and OBM (Right) Reference Settings

7. Click Fit View in the view window. Double-check that the survey ground file came in at the

correct location. Zoom to a coordinate grid cross and snap to it, the XY-axis, the

MicroStation commmand window should display the same numbers as the northing and

easting of the coordinate grid cross.

8. Review the file and Save Settings
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With some old files the Line Style Scale may not come through the correct size when
referencing. The Line Style may come through so small they view as a solid line. This can be

adjusted in the Model Properties and/or Attachment Properties. With old files its really just trial
and error with the settings as its hard to know what was done in the reference file when it was

created years back.

Figure 40 - Wrong Line Style Scale

Open the Models dialog box and in Properties set Annotation Scale to 1”=40" and Line Style

Scale to Annotation Scale.

Figure 41 — Model Line Style Scale

General
s Active True
E Models Mame e
Diescription
=
4+ == ? Ref Logical
Type 2D/30 Mame Description ™ -,'<:>Z— '_F*,'p-e - Design
o v s Markug False
| = m . MasterModel | e 1740 ]
Design Scale 480.0000
Paper Scale 1.0000
Propagate Annotation Scale =
| Line Style Scale Annotation Scale |
Update Fields Automatically  True

In the References dialog box double click on the Reference File with odd looking Line Style and

Set:
Global LineStyle Scale: Reference
Click OK
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E’J Attachment Properties: sv_xx_0107_0108_oxford_grn.dgn x

EiIeName:|—_——_ e L e o |

Full Path: ..\sv_xx_0107_0108_oxford_grn.dgn
Model: [3D Design - |
Logical Name: | |

Description: | 3D Design Seed |

Detail Scale: [1"=40" -
Scale (Master:Ref): | 1.000000000 | : |1.000000000
MNamed Group: -
Revision: -
Lewvel: | v|
Mested Attachments: |No MNesting ~ | MNesting Depth: l:l

Global LineStyle Scale: |Refelence
Synchronize View: | (Mo View) |

T I
94

EIEN S s E e ReE

[ o ]| concel

Figure 42 - Set Global LineStyle Scale

In the View Window zoom in and out, if the Line Stye still does not look correct the Annotation
Scale may need to be on or off depending on the reference file. This can be adjusted after
the initial reference is brought in. After switch between the Annotation Scale settings zoom in
and out again to see the results.

@ References (3 of 5 unique, 2 displayed) — *

Tools  Properties

E B XD £ D0 B D I @ D e Mode [Boundae 7]

Slot F‘ 4 FileName ™ Model Description Logical Crientation
B e . T [l RN R L § T | ERE ek LE
L= B ) _ | - L - .-_T L=} L= B B ) oo LB ]
i o el B Bl wel e e Bl ool i oaow® Phmen mln [P —_
IR, LWL B TS T L Lo |
£ >
Scale | 1.000000000 |+ | 1.000000000 | Rotation | 00°0000" |
Offset X | 0.000 | ¥ 0.000 |

E-.r& ll,.;: ‘;.;E =] n 2] H 71 7L Nested Attachments:  No Mesting v
Mesting Depth: IZI Display Overrides: [Allow ™ MNew Level Display:

Georeferenced: | No -

Scale | 1.000000000 || 1000000000 | Rotation

Offset X 0.000 ¥ 0.000 |

E-.[é lL.é: -Q‘GE 5] n ) A |51 (1 Mested Attachments: | No Nesting v
Mesting Depth: EI Display Overrides: |Allow ™ | New Level Display:

Georeferenced: | No -

Figure 43 — Annotation Scale Setting on / off
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Exercise 3 — Working with Datums

3.1 Review the Surveyed GCS

The Geographic Coordinate System (GCS) lets the software know where the project is located
geographically and what coordinate system needs to be defined for the project. The GCS is
typically defined in the seed file provided by most agencies or surveyors. In this section, you
will learn how to review the Geographic Coordinate System defined for your project.

1. Select the File > Open and Browse, browse to your project ... \ Active_Survey \ and select
SV_XX_0107_0108_ Oxford_ORD_ Terrain.dgn. Click the Open down arrow and select

Open Read-Only.

File name: |SV_XX_D1D?_D1 08_Oxford_ORD_Terrain.dgn V| All Files (%) e

Open

Open Read-Only Ok

Figure 44 - Open Read-Only

2. In the lower right corner of the screen that there is a Geographic Coordinate System icon
with a check mark. This informs the user that a Geographic Coordinate System has been
defined in this file.

| | 12l«] & |

Figure 45 — Design Model has Coordinate System

1. Review the Geographic Coordinate System. Select Utilities > Geographic > Coordinate

%l cmor @ ol iR T2 -
m Home View Annotate Attach Analyze Curves Constraints 'Jtiliti* Drawing Aids Content CTDOT Alt Detailing Highway ATMS
oﬁ (o] MOl Applications H’ﬁ B v play e Record ol ',_—Q! 2 & }8_ \k =@
3 > 2
OE: @ Close Tool Boxes =A = m 4] Eﬂ: . 4 L P H
Named - Display Convert Capture = VBA Commit Initialize Signatures Signature | |Coordinate|
" Expressions § Connectto Browser P 7 k! 2] createregionOff 4 Manager J gCEII System, b
Utilities Image Macros [ Design History ] Security Geogra,’uc

Figure 46 - Coordinate System
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2. The following toolbox will appear. As you can see, it displays the current Geographic
Coordinate System that has been defined for this file and project.

£} Geographic Coordinate System - x
e ] i I e =
L1 .1—:; N EI #

Current Geographic Coordinate System
Mame: CT

Description:  NADZ2Y Connecticut State Plane Zone, USF
Source:  Snyder, 1.P., 1987, Map Projections - A Wo
Vertical Daturn:  NGYD29

Figure 47 — Active Coordinate System

3. Close the Geographic Coordinate System toolbox.

4. Open Read-Only the old V8i dgn SV_XX_0107_0108_ Oxford_GRN.dgn and review the Title
Block notes. Make note of the NAD and NAVD year. If there is inconstancy between the

Geographic Coordinate System set in the terrain file and the Title Block text, reach out to
Central Survey for clarification.

NOTES:
1.1 SURVEY BY CONNDOT DISTRICT 4
2, ) FIELD BOQKS: "OXFORD 107" & DATA COLLECTION

LA 08 EADT GRID BASED ON CONNECTICUT CODROINATE SYSTEM
W O, 1927

1 VERTICAL DATUM BASED ON| NGVD 1525
r PROFERTY LIMES ARE TAKEN FROM TOWN GF OXFORD TAX

S50RS MAPS, MOT ALL HAVE BEEN FIELD VERIFIED AND SHOULD
SIDERED APPROEIMATE.

6. WETLAND FLAGS WERE MARKED IN THE FIELD BY DaT
ENVIRONMENTAL PLANNING SECTION AND FIELD LOCATED BY
DISTRICT 4 &GN 1-13-06.

Figure 48 — Survey Title Block
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VOLUME 2 - Working with Existing Data
3.2 File Creation

CONNECT Edition design files contain Geo-Coordination features which allow users to specify

the position of the design contents on the Earth's surface. Once that position is established, the

design can be easily coordinated with other data for which the geographic location is
known. The seed files in the Discipline folders have been assigned a default Geographic
Coordinate System (GCS) of NAD 1983 State Plane Connecticut with a North American Vertica
Datum of 1988 to allow interaction with geospatial applications. This GCS has also been
applied to each view as an Auxiliary Coordinate System (ACS). Seed files of different Datums
are available in the GCS folder for use with odd cases. Designers should first consult with the
Survey Unit to obtain the correct datums (NAD and NAVD). This coordinate information can
also be found in the Survey dgn title block notes, users can open the survey files read only to
view this information.

1. Select New File to create a new file. From the New dialog box, browse to the proper
discipline folder and enter the proper File Name:
ORD - ...|Highways |Base_Models|HW_CB_1234_1234_Oxford.dgn
or

OBM - ...|Bridge| Base_Models | SB_CB_1234_1234_Oxford.dgn

2. Onthe New dialog box click the Browse button and select the following Seed File:
ORD - cT_configuration|Organization| Seed|Road| Seed2D - CT RoadDesign.dgn
or
OBM - CT_Configuration|Organization| Seed|Bridge | Seed3D - CT BridgeDesign.dgn
3. Follow the prompts to create the file.

ﬂ Mew - Ch\Users\richardeh'\State of Connecticut\9999-0013 - Designt\Highways\Base_Models\, *
Savein: | Base_Models w~ | @' ? * " E El
< Fa
File name: |HW_CB_1234_1234_Oxford.dgn | v [ sav
Saveastype:  MicroStation DGN Files ("dgn) v Cancel |
Seed: |C:\Users\vichardeh'\State of Connecticut\DOT CTDOT_DDE - CONNECT\CT Corfigurat| [ Browse |

Figure 49 — New File

4. We will now import the GeoSpatial Header for the Survey File. Select Utilities > Coordinate
System.
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VOLUME 2 - Working with Existing Data
3.3 Reference Attachments

In this portion of the exercise, you will be referencing two files:

e The Ground Topo design file previously created using V8i. Sometimes you will have
several ground files and on very old files the extensions maybe .grn.

e The ORD Terrain survey file, this file was created by importing an old V8i InRoads DTM
1. Select the Reference tool.

Browse to attach: Active_ Surveyl SV_XX_0107_0108_Oxford_GRN.dgn

Attachment Method is set to Interactive and Save Relative Path is on. Select Open.

On the Reference Attachment Properties select:

Model: 3D Design

Orientation: Coincident World

Open Roads-Detail Scale: 1”7=40" OpenBridge-Detail Scale: Full Size 1 =1
Nested Attachments: No Nesting

2. Click Fit View in the view window. Double-check that the survey ground file came in at the
correct location. Zoom to a coordinate grid cross and snap to it, the XY-axis,

3. Notice the coordinates do no match up.
4. In the References dialog box change True Scale to off and the scale to 1to 1.

5. Fit the view and re-check the coordinates, they should now line up.

@ References (4 of 4 unique, 1 displayed) — et

Tools  Properties

BB xe DA M D 2 @ X HiteMode Boundares +

Slot 'P A File Mame Model Description Laog ™
K AAActive Surve\S e i A i | | ol 3D Design 3D Design Seed |
L
< >
Scale | 1.000000000 || 1.000000000 \Rotation  007D000" |
Offset X | 0.000 |¥| 0.000 |

E-.G—]‘ 13 .a.-c:. ".&.'BE B n [} H ) ' Nested Attachments: |No Mesting - |
Mesting Display Overrides: | Allow ™ Mew Level Display:

Georeferdficed: |MNo -

Figure 50 - Reference file Settings
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6. Select the Reference tool.
Browse to attach: Active_Survey| SV_XX_0107_0108_ Oxford_ORD_ Terrain.dgn

Attachment Method is set to Interactive and Save Relative Path is on. Select Open.

On the Reference Attachment Properties select:

Model: Default

Orientation: Coincident World

Open Roads-Detail Scale: 1"7=40" OpenBridge-Detail Scale: Full Size 1=1
Nested Attachments: No Nesting
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VOLUME 2 - Working with Existing Data

Let's explore the Geographic tools available with the OpenX applications

1. Use the Intersect Snap, Place Line command and place a line from one Northing and
Easting Tick Mark to another.

S OB

|
* I‘.|.I'\

Figure 51 - Place Line from Tic Marks

2. Change the Workflow to Drawing, on the Utilities tab in in the Geographic section select
Coordinate System.

&l Drawing @ odke =T
m Home View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Tesh Lollaborate Lontent Help
. - = ) L )
4’;‘_ x) # MDL Applications Y % & 2 » Play ® Record .3 ‘8 3# 1 & @
o (®) Close Tool Boxes ud (%] +* =r & B
O'LE Named o Connect to Browser Display Convert Capture ‘i'_l' ’:I LevelsToggle - & MVBA Initialize Signatures SlgE:ture Coordinate s b

Expressions anager ] System
Utilities Image Macros 1 Design History [E] Securit)r’ Geographic

Figure 52 - Coordinate System Tools

3. Notice the Geographic Coordinate System dialog box information, this file uses NAD83 and
NGVD88.

i} Geographic Coordinate Systemn - =
- i B F 0y
@= 1Ti P B =) &

Current Geographic Coordinate System
Mame: EP5G:102656

Description:  MAD 1983 StatePlane Connecticut FIPS 060
Source:  ESRI PRJ [ArcGIS]
Vertical Datum:  MAVDEE

Figure 53 - Coordinate System Settings
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4. Alibrary of predefined Geographic Coordinate Systems (GCS) is available in CONNECT.

Select the From Library icon to see the list of available Datums. Browse to
Library/Projected (northing, easting, ...)/North America/United States of

America/Connecticut, notice the available datums. This method can be confusing as

there are a lot of options. Click Cancel.

-y

i=¢ Geographic Coordinate System

e PR Ln

Figure 54 — Select Coordinate System From Library Icon

Lbrary  Search

% Select Geographic Coordinate System

=]

United States of America
- Alzbama
Alaska
Aizona
Akansas
Calfomia
Colorado
ecticut
T - NAD27 Connecticut State Plane Zone(600), US Foot
T83F - NAD83 Connecticut State Plane Zone, US Foot
T83/2011F - NSRS11(NAD83/2011) Connecticut State Flane Zone, US Foot
SRS07.CTF - NSRS 2007 Connecticut State Plane Zone, US Foot
783 - NAD83 Connecticut State Plane Zone, Meter
T83/2011 - NSR511(NAD83/2011) Connecticut State Plane Zone, Meter
SRS07.CT - NSRS 2007 Connecticut State Plane Zone, Meter
/ARN CTF - HARN Connecticut, US Foot
/ARN CT - HARN Connecticut, Meter
PSG:102656 - NAD 1983 StatePlane Connecticut FIPS 0600 Feet
PSG:26756 - NAD27 / Connecticut
P5G:26956 - NAD83 / Connecticut
Delaware
Florida
Georgia
Hawai
Idaho
llincis
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Wimhinan

Coordinate System

= O s

-~

adrant
Minimum Lengitude

Minimum Latitude
Maximum Latitude

cr
NAD27 Connecticut State Plane Zone(600).
Lambert Conformal Conic

26756

Snyder. J.P_, 1987. Map Projections - A Work
US Survey Foot

41°52'00.0000"N

41°12'00.0000"N

72°45'00.0000"W

40°50'00.0000"N

600000.0000

0.0000

Positive X and Y

74°15'00.0000"W

71°00°00.0000"W

40°30'00.0000"N

42°30'00.0000"N

Datum -~
Name NAD27
North American Datum of 1927 (US48. AK. H

Deseription
Sou

US Defense Mapping Agency. TR-8350.2-B.
NAD27 <-> NAD83 via NADCON/NTv2

Ellipsoid

-~

Name

Eccentricity
Source

CLRK66

Clarke 1866, Benoit Ratio

6378206.400000

6356583.800000

0.08227185

US Defense Mapping Agency. TR-8350.2-B.

Cona

Figure 55 — Select Coordinate System From Library

5. Rather than selecting a GCS from this overwhelming library list, It is advised to use the GCS
directly for a survey file. These files can be accessed by selecting the From File tool on the

Geographic Coordinate System Toolbox. The tool will apply the GCS from the selected

source to the active design file.

On the Geographic Coordinate System dialog select From File. Browse to the location of
the Survey Active_Survey/File SV_XX_0107_0108_Oxford_ORD_Terrain.dgn.
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i=# Geographic Coordinate System — bt
_ 25 8 [T &)
(15 t—i F e . = &

From File
Current Gea-grah‘ui:_ wovromate System

Mame: EPSG:102656
Descripticn:  MAD 1983 StatePlane Connecticut FIPS 060
Source:  ESRI PRJ [ArcGlS]
Vertical Datum:  NAVDEE

Figure 56 - From File

13. The Geographic Coordinate System Changed dialog box will appear. There are two
options.

You have selected a different Geographic Coordinate Systemn, EP5G: 102656, for
HW_CB_1234 1234 _Oxford3a.dgn,Default. Are you correcting the Geographic
Coordinate System, or reprojecting the data to a new Geographic Coordinate System?

\f@ Correcting the Geographic Coordinate System - do not reproject the data
XO Reproject the data to the new Geographic Coordinate System

Figure 57 - Geographic Coordinate System Changed Dialog Box

a. First, we will see what Reproject the Data to the Geographic Coordinate System does
to the line placed in step one. Select Fit View, this is not the desired option as it no
longer lines up with the Survey. Select undo to reverse this setting and re-select Fit
View.

Figure 58 - Reproject the Data to the Geographic Coordinate System
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b. Select the From File tool again but this time select Correcting the Geographic

Coordinate System — do not reproject the data.

Notes:

¢ Notice the line does not move and the Coordinates still match. Zoom to one of the
lines that was placed on the coordinate grid cross and snap to it, compare the
graphical text with the XY-axis output. The same northing and easting numbers
appear.

e If you have other Models in the file, for example a 3D Model that was created during
the Corridor Modeling procedure you will need to repeat step 5b.

[i2]3]4]s5]s]7]e ~

|4EE1 00.000, 223200.000, 0.000 KeyPt

Figure 59 - Coordinates Tic Marks Match
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14. Notice the Survey Notes Block and the Datum now match.

8} Geographic Coordinate System -

-1;' ‘} I .'El #

Current Geographic Coordinate System : SRID BASED ON COMNED

MName:
Description:
Source:

Vertical Datum:

CcT
MAD2T Connecticut State Plane Zone, USF

Snyder, J.P., 1987, Map Projections - A Wol ) “ERTY LINES ARE TAKEN FROM TOWN
L MAFS, NOT ALL HAWE BEEN FIELD |
NGVD23 RED APPROXIMATE.

WETLAND FLAGS WE MARKED IN THE FIELD BY DaT
ENVIRONMENTAL  PLANNIN N AND FIELD LOCATED BY

Figure 60 - Coordinate System Check

7. Select Save Settings
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Exercise 4 — Attaching Imagery

There are two ways to view areal imagery in a DGN file.
1. Through the View as a background map
2. Attaching a raster image

4.1 Select View Background Map

1. Open the file from Exercise 3.

ORD - ...|Highways|Base_Models|HW_CB_1234_1234_Oxford.dgn
or

OBM - ...|Bridge|Base_Models| SB_CB_1234_1234_ Oxford.dgn

2. Open the file for exercise 3, On the View window icon click on Select Background Map.

B View 1, Default
&~ &~

.............

Figure 61 - View Background icon

3. In the Map Type pull down select Background Map Type. Select Road, Aerial, or Hybrid.

e DR

F Mone
Road

Aerial

Transparency:

Hybrid

Figure 62 - Background Map Type Pick List

Figure 63 - Background Map Views
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4.2 Connecting to Imagery on a Web Map Server (WMS)

1.

oA W N

Open the file from Exercise 3.

ORD - ...|Highways|Base_Models|HW_CB_1234_1234_Oxford.dgn
or

OBM - ...|Bridge|Base_Models| SB_CB_1234_1234_Oxford.dgn
Turn off the background map.

Open the Raster Manager, click on File > Attach > WMS

Browse to CT_Configuration|Organization | seed|Gcs|

Double click on Ortho_2023_EPSG_2234.xwms to open, select Attach

Note: This will load an image of the entire state. It may take some time for this image to
come in to view as it is bringing a large amount of data. The view will be slow to entirely
update, because of this attaching individual SID files may be more desirable. There are
other xwms files available for use in this folder as well.

& ] Raster Attachment Options - O X

=M
el C\Users e State of Connecticut\DOT CTDOT_DDE - CONNECTMNCT_Corfiguration \Organization'Seed \GC 5\Ortho_2023_EPSG_2234 xwms
General -~ Image ~
Level Default ((none)) Logical Name
Color E=] Bylevel Description
Line Style = Bylevel
Weight =] Bylevel
Class Primary
Priority 0
Geometry -~ Color ~
Geo Priority Raster Header Tint [] [255.255.255]
Inherit GeolCS from Model Not Inherited Caontrast 0
Brightness 0
Invert Do Not Invert Display
Transparency Hide
Display Print -~ Extended ~
Views 1-2-34-567-8 Snappable Snappable
Flane Background Locked Unlecked
Print Printable
Print Gamma 1.00000
Display Gamma 1.00000
Clip Show

N

Figure 64 - Attach Raster Options
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4.3 Attaching Imagery from Raster Files

A DGN file will be used as a container for the Orthophotography raster attachments. No other
items (line work, cells, text, etc..) shall be added to this file accept for the raster

attachments. This container DGN file can be referenced into other Design, Drawing, and Sheet
Models as needed. Following this simple procedure will be extremely helpful to other units that
are referencing your files. There have been several help inquiries on raster referencing through
the years going back to V8i and continuing in CONNECT Edition. AEC has found that setting up
your raster’s in a separate dgn has solved publishing, printing and other downstream issues.

In this exorcise we will be attaching information from UCONN:
CT Aerial Imagery and Lidar Elevation Download App

e CONNECT Edition Products are now compatible with 4 band orthoimage (MrsID4).

e UCONN uses NAD 83. The DGN container file will be NAD 83 and will be projected as
needed in your files used for design and layout.

e The downloaded data will be in a Zip file and should be extracted to the Share folder in
your Workset. Typically, there are two types of Images available depending on the year
selected on UCONN's site, Tiffs and SIDs. It's important that all the files in the Zip be
copied into the Share folder together.

1. In File Explorer browse to your project’'s Share folder. Click on the Oxford Folder. Notice the
Downloaded data from UCONN's site.

2. In CAD create a 2D DGN file using a 2D Seed file and use it as a container for the
Orthophotography raster attachments and store it in the Share folder.

ORD - ...| share|HW_cCB_1234_1234_ Oxford_Raster_Container.dgn
or

OBM - ...|share|SB_CB_1234_1234_Oxford_Raster_Container.dgn

Use the 2D seed file:
CT_cConfiguration|Organization|Seed|GSc|2D_NAD83FT_NAVD88.dgn

3. After the file is created check to make sure the CT NAD 83 Geospatial Header is attached.

E'J Geographic Coordinate System — *
e o B EF )
@z "@: W ooy »ED e

Current Geographic Coordinate System

Mame: EP5G:102656

Description:  NAD 1983 StatePlane Connecticut FIPS 060
Source: ESRIPRJ [ArcGIS]

Figure 65 - Coordinate System Settings
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4. Now you will need to check your user settings. Select File > Settings > User > Preferences.

5. On the Preferences Dialog box locate and select Raster Manager and under Georeference
check the following:
Sister File Settings:
Use Sister GeoreferencedF ile is toggled on.
Save Location Information is toggled on.

Default Unit Settings:

Sister File: 1Unit = 1 US Survey Feet

Raster file: 1 Unit = 1 Us Survey Feet

Use Unit Definition Geokey if Present (override PCS unit) is toggle on.

E’J Preferences [OpenRoadsDesigner_lmperial] X
Categol
9o | Mame for Preferences: | CONMECT Edition Preferences
Database
Descartes
:—|elpt5ett|ngs General Default Attributes = Georeference  Memory
npu : :
Language Sister File Settings
Lock and Feel Use Sister Georeferenced File
Mouse Wheel . .
Operation Save Location Information
Pasrerrivtopprg Default Unit Settings
Raster Manager Sister File: 1 Unit =
Render |U5 Survey Feet h |
Ribbon Raster File: 1 Unit =
Spelli
T:}ges "9 |US Survey Feet - |
Text Use Unit Definition Geokey if Present (override PCS unit)
Update Settings
View Options
View Options - Civil Focus [tem Description:
For more options, click on the category list at left.
Defauts | OK | Cancel

Figure 66- User Preferences Raster Managers Settings

6. Click OK.

7. Select the Home tab and hold down the Attach Tools icon, select Raster Manager.

Home View Annotate Attach Analyze Curves Constraints Utilities
= &< -
& None * | Default = ‘@ @ o) B
@ - e

Eo ~|x0

Explorer

o T T,

= - v (| A » || Explorer Attach Element
=10 Q@ =0 Toolsw 5 - ' = Selection

Attributes References
* 0 x —
B View 1, Defau Raster Manager

Figure 67 - Raster Manager tool

47



VOLUME 2 - Working with Existing Data

8. In the Raster Manager select File / Attach / Raster and browse to Share/Oxford attach the
tif or the sid file.

The main differences between .sid and .tiff files are the size:

e Compression: .sid files use Multi-resolution Seamless Image Database (MrSID)
compression, while .tiff files do not.

 Portability: .sid files are designed to enable portability of massive bit-mapped (raster)
images, while tiff files do not specifically address portability.

9. On the Raster Attach Options dialog box under Geometry select Attachment. Select the
Attach button to accept.

& Raster Attachment Options — O X
= E% Atachments
P 0000-0000"Shared_Rasters\Newington_MrSI0_Mosaic_Gend sid
Action - General ~
Flace Interactively No Level Default
Color E=] Bylevel
Line Style E=] BylLevel
Inleight E=] Bylevel
Class Primary
Priority 0
Image ~ Geometry -~
Logical Name I Geo Priority Attachment I
Description
Color - Display Print ~
Tint [C] [255.255.255] Views 1-2-3456-7-8
Contrast 0 Plane Background
Erightness 0 Print Printable
Imwert Do Not Invert Display Print Gamma 1.00000
Transparency Hide Display Gamma 1.00000
Clip Show
Extended ~
Snappable Snappable
Locked Unlocked
Attach Cancel

Figure 68 - Raster Manager Attachment Settings
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10. Select Fit, to bring the photo to the center of the view and Save Settings.

5 View 1, Default

B 8- b-i P LMY D rcﬁ X

Figure 69 - View of Raster Image

11. If you would like the Raster to use Transparency, select it in the View Window and in
Properties under General set the desired Transparency value.

| Properties

v 7

vREX

4 % Elements (1)

885720_nessid

General

Level

Color

Line Style
Weight

Class
Template
Transparency
Priority

Geometry
Image

Color
Display Print
Extended

Raw Data

Element Descriptic

~

Raster Attachment [C:\User|

ByLevel (0)
BylLevel (0)
Primary
(None)

30&

LIIRAIEIIRIIEIIR S

[o]l® =

® View 1, Default
EFeix~- b4 2LPHOOGD o3 Y B
.

Figure 70 - Set Transparency
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11. Open the File from Exercise 3.

ORD - ...|Highways|Base_Models|HW_CB_1234_1234_ Oxford.dgn
or
OBM -...|Bridge| Base_Models| SB_CB_1234_1234_Oxford.dgn
12. Turn off the background map and the in the Raster Manager turn off the WMS in View 1.

13. Reference this file in using Geograpghic - reprojected. Notice the reference lines up with
the NAD 27 Survey File.

E Attach Reference - Ch\Users! State of Connecticut\@999-0 = - Design‘Share’ *
Lookin: | | | Share v| @ F e @~ E 3D- V8 DGN
* Mame - Status Date modi
. Ellingten [ 12/16/2024
foseirEen Oxford &) 12/23/2024
- E’J HW_CB_1234 1234 Oxford_Raster_Container.dgn ° 12/23/2024
E’J HW_MNC_1234 1234 Oxford_TerrainFromLAS.dgn ° 12/23/2024
Desktop
M
Libraries
! Attachment Method
This. PC Geographic - Reprojected ~
Metwork
< >
File name: |HW_CE_1234_1234_O:d'ord_F{aster_Corrtaine| w Open
Files of type: CAD Files (" .dgn;".dwg;" dx«f) ~ Cancel
hd [] Save Relative Path Options

Figure 71 - Reference Geographic Reprojected
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Exercise 5 - Creating a Terrain from LiDAR Data

Statewide LIDAR can be found on the UCONN/CT ECO Website. CONNECT Edition Products are now
compatible the LAS data.

For information please visit:
CT Aerial Imagery and Lidar Elevation Download App

UCONN uses NAD 83. The DGN container file will be NAD 83 and will be projected as needed in your
files used for design and layout.

e The downloaded data will be in a Zip file and should be extracted to the Share folder in your
Workset.

LIDAR data comes in two main formats: LAS and LAZ. LAS is an uncompressed format ideal for fast
processing, while LAZ is a compressed version that saves up to 90% of storage space without
losing data accuracy. Here's what you need to know:

e LAS: Faster to process, widely used for active workflows, but requires more storage.
e LAZ: Smaller file size, great for storage and sharing, but slower to process due to
decompression.

The most recent available data form UCONN only provided the LAZ format, which is unfortunate for
us in the CAD world as this causes us to have to process a few extra steps to get a terrain.

This Module will introduce two ways to import TOPO Data:
e Terrain from LAS File
e Terrain from LAZ File
e Terrain from Esri
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5.1 Terrainfrom LAS File

5.11  Import with Filtering

1. In CAD create a 3D DGN file using a 3D Seed file and use it as a container for the LAS
Terrain and store it in the Share folder.

ORD - ...|share|HW_NC_1234_1234_ Oxford_ TerrainFromLAS.dgn

or
OBM - ...|share|SB_NC_1234_1234_ Oxford_ TerrainFromLAS.dgn

Use the 3D seed file:
CT_cConfiguration|Organization|Seed|GSc|3D_NAD83FT_NAVD88.dgn

Savein: | | | Odord v @ F [ Er E
l Mame Status
< >
File name: [HW_NC_1234_1234 _Odord_TemainFromLAS dan | “ SaveQ
Save as type: | MicroStation DGN Files (*.dan) V| | Cancel |
Seed: |C:\Users\.|'ic:hardeh\.8tate of Connecticut\DOT CTDOT_DDE - CONN ECT\CT_Conﬁngrat| Browse

Figure 72 - Create New File

2. Check to make sure the CT NAD 83 / NAVDS8 Geospatial Header is attached.

— >

2} Geographic Coordinate System
= Sy L F) e, 2
LERS i el
Current Geographic Coordinate System
Mame: EPSG:102656
Description:  NAD 1983 StatePlane Connecticut FIPS 060
Source:  ESRI PRJ [ArcGIS]
Vertical Datum:  MAVDS2

Figure 73 - Coordinate System Settings

3. ORD - select the OpenRoads Modeling or Survey Workflow, on the Terrain tab, Create

section, select the From File icon.
E‘ OpenRoads Modeling - W@ &5 H l;_d EE:

Home Terrain Geometry Site

i, * et & From Filﬁ

@ - 53| From Graprtcal Filter
_ Element -,
[} Selection i * &3 From Elements

Primary Selection Create

Figure 74 ORD Import a Terrain Model From File
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OBM - select the OpenBridge Modeler Workflow, on the Civil tab, Terrain Model

section, select the top left pull down and choose Create From File.

OpenBridge Modeler * M@ 5 iodeler 2023 [ Search Ribbon (F4) -
Home Civil Utilities
B¢ import/Export ~ CivilAccudraw( Sl 2= ~
|#] Design Elements = %’ Geometry Rep anView 55 Create From File
@ Standards ~ i Civil Analysis @ Create Terrain Modﬁrom ASCII File
General Tools y 23| Create Terrain Model By Graphical Filter

Figure 75 — OBM Import a Terrain Model From File

4. Browse to the downloaded LAS file(s) in Share / Oxford. Select the LAS file(s)

885720_ne and 885720_nw and click on the Done button.

E‘ Select Files To Import - ChUsers el \State of Connecticut\8999-00° - Design\Share\Oxford\ *
Look in: | Ouford V| @ _? £F [~ B
* MName - Status
_ [ ] 885720_nelas @)
luickacess= eBBS?ZO_n e.sid.auxxml @
- 5] 885720_ne.tif ©
€ 225720 nexml ©
Desktop .| ] 385720 nw.las ()
— € 285720_nwaxml ®
[ | eortho_ZO‘l 6_metadata.xml @
£ >
File name: | "885720_nw las" "885720_ne las" v | I Don
Flesoftype: | Al Files v | Caneel ]
B Options

Figure 76 - Select Files to Import Dialog Box

53



VOLUME 2 - Working with Existing Data
5. In the Import Terrain Model(s) select the following:

a. On the Import Terrain Model(s) dialog box only leave only Ground checked on for
both Terrains. In the file Option area select the Feature Definition Terrain \ Existing
Contours1.0".

b. Under File Options the number of points and size of the file can be reduced by Filtering.
Three options are supported: None, Tile, and Tin. From empirical studies, the tiling
algorithm is faster and typically produces a 30% to 50% reduction in file size. The TIN
algorithm typically produces a 70% to 90% reduction.

c. Inthefilter area select: Filter: Tin Z Tolarence:1 Granularity: Coarse

d. Select Import and Close the dialog box.

€] Import Terrain Model(s) — O *
Global Options
p=
= x &I Terrain Models ~
Append to existing Terrain Model
Terrain Model to append to
1 i Projection ~
| [JUnClassified
o b [Water Target EP5G:102656
B§ 885720_nw TargetDescription NAD 1983 StateFlane Connecticut F
Ground
[ LowPoint TargetUnits US Survey Foot
--[]Rail
-[JUnClassified
[ IWater
File Options
Feature Definition -~ /
Feature Definition |Terrain\Existing Contours Only |~ ‘|
Filter ~
Filter [Tin |
Z Tolerance | 1.0000 |
Granularity |Coarse - |
Reinsert Points O
TestFilter
Source File Units |Unknown ~ |
Triangulation Options -~ /
Import Options |Import Terrain Only w |
Geographical Coordinate Systems ~
Source |None |
Source Description
Source Units
Import g
C\Users\richardeh'\State of Connecticut\9999-0013 - Design'\Share\Ouford\885720_nw.las

Figure 77 — Import Terrain Selections
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None - No filter is applied if None is selected. No additional inputs are required.

Tile - The tiling algorithm is a recursive divide and conquer algorithm that divides the data
set into tiles. A best fit plane is calculated for each tile and points are removed if they fall
within the user set Z tolerance to the plane.

Z Tolerance | The variation in the Z coordinate that the surface is allowed to move during the
filtering process. Typically for the first invocation of the filtering function, the Z
tolerance should be set from 0.5 to 1.0 for imperial data sets and from 0.25 to 0.5 for
metric data sets. Depending on the outcome and desired result, the Z tolerance can
be varied up or down.

Minimum A tile will not be subdivided if it has less than this number of points. Typically set this

Tile Points to five.

Max Tile Allowable level of recursion allowed and is the number of times the initial tiling set

Divisions can be subdivided. Typically set this to five.

Start Tile The data set is initially divided into tiles of this size, prior to recursion to the minimum

Length tile points. The setting of this parameter requires some knowledge of the distance

between the points, which requires an inspection of the points in MicroStation to
determine. Typically set this to 10 times the distance between the points.

Tin - The TIN algorithm filters points if they fall within the user set Z tolerance of the triangle planes.
The TIN algorithm first tiles the points into tiles with a maximum of 2 million points and then
repetitively triangulates each tile filtering out points.

Z Tolerance

The variation in the Z coordinate that the surface is allowed to move during the filtering
process. Typically for the first invocation of the filtering function, the Z tolerance
should be set from 0.5 to 1.0 for imperial data sets and from 0.25 to 0.5 for metric data
sets. Depending on the outcome and desired result, the Z tolerance can be varied up or
down.

Granularity | Course - Filters more points with some blurring of ridges and valleys. Fine - Filters
fewer points with less blurring of ridges and valleys.

Reinsert After filtering the points a further check is made based on the tolerances

Points
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1. In Explorer select the two Terrains and switch the Feature Definitions to Existing
Ground. This will set the Terrain to only see the Boundary which will make is easier to see
the Complex Terrain we will be creating in the next step.

Explorer ~ B § X Properties (OpenRoads Model) > hx

= < I. - = View 1 - Top, Default

| e = o b- AEPET AT b
bl Resources v

. OpenRoads Model ~ Selection

QS o, General

4 2 HW_NC_1234_1234_Oxford_Te Information

" Alignments Edge Method

4 Te Model
B Terrain Madels Calculated Features Display

4 < Existing Ground

Source Features Display
> An 885720 ne

t K IR JIK IR MK AR

b A BBS?ZO_nw‘R hestune
> Bxisting Triangles Feature Definition Existing Ground
eature Mame _nw

AT ccicore

Figure 78 — Updated Terrain Feature Defintion

2. ORD = select the OpenRoads Modeling or Survey Workflow, in the Terrain tab, Create

section, select the Additional Methods pull down and choose Create Complex Terrain
Model.

ﬂ OpenRoads Modeling ~| &~ H h' [« ~ 3 = F
m Home Terrain Geometry Site Corridors Model Detailing Drawing Proy

| @ From File po Ay Add Features
=N i
S A e R

9 F Graphical Filt: Remove Feat
Element .. 24 From Graphical Fitter Additional  Topo Active &

@f Selection i1 = 4% From Elements Methods *  Import ~ =~ Change Feat|
Enmacy Selechion Create By Text Interpolation

D !—F/" E‘} [H Create Terrain Model From Ascii File
Explorer Create From Peint Cloud

File Creste Clipped Terrain Model

¥ Items

Create Complex Terrain Model Q
S r | Create Delta
b Resources

Create Corridor Alternate Surfaces
OpenRoads Model

Figure 79 — ORD Create Complex Terrain Model

OBM - select the OpenBridge Modeler Workflow, in the Civil tab, Terrain Model
section, select the top left pull down and choose Create Complex Terrain Model.

OpenBridge Modeler = deler 2023 Search Ribbon (F4) @ -
Bl e i veiiel

B¢ Import/Export + CiviIAcr.( PR 2= .

<3 Design Elements ~ % Geomet View 59 Create From File

‘@ Standards ~ . Civil Analy Create Terrain Model From ASCII File

General Tools Create Terrain Model By Graphical Filter
( Create From Point Cloud
Properties / Create From Elements

Create Complex Terrain Model a

p
£

y

Create Clipped Terrain Model
| Create Delta Terrain Model

Create Terrain By Text Interpolation

Figure 80 — OBM Create Complex Terrain Model
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Select the 885720_ne and click the Add button

select the 885720 _nw and click the Add button
Use the following settings:
Current Action: Append
Terrain Feature Definition: Terrain > Existing Contours 1.0"
Name: Combined

Click Finish to complete the Complex Terrain.

&l

Select Tenmin Models
Select Terrain Models to Merge or Append
Process Onder Name Merge/Append
<Remove ||2 985720_nw Append -
Current Action
'\j_- - - — - O Merge T
[ ® Append Temain Model Properties
: , m B
SelectTemIn ms Terrain Feature Definition
Select Terrain Models to Merge ar ADDEI'ICI Feature Definition ‘Terram-Ex\sting Contours Cnly v ‘
] Name [Combined |
-
| 2385720 _ne Add >
285720_nw
! el From Selection Set > Cancel Finish
|

Figure 81 — Create Complex Terrain Model

Current Action Merging or Appending Terrain Models
Both merging and appending combines the data contained in multiple (two or more)
models. However, they are not the same process and yield different results.

When appending, the software triangulates the combined data from the two terrain models
using all data from both models and ignoring none. The two models may overlap or be
adjacent to one another. If there is data in both models in a common areq, it is all utilized
for triangulation.

When merging, the software triangulates the combined data from the two terrain models in
areas where they do not overlap. The two models must overlap at least one point. If there is
data in both models in a common area (overlap), the data from the primary model is
discarded, and only the data from the merging model is used. Therefore, order is critical.

Figure 82 - Merging vs Appending Terrain Models

In the example above, TM1is the primary model, and TM2 is being merged (lower on the
order list). In the shaded area (which both terrain models have in common), the data from
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TM2 is utilized, and retriangulated around the common edges. The data within the shaded
area from TM1 is discarded. The hull of the new, merged terrain model is shown.

1. In our example the files do not overlap so Append is needed. Notice how the contours
react to the two different Methods.

Figure 84 - Contour Display after a Complex Appended Terrain
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5.1.3 Create Clipped Terrain Model

1. In Attributes set the following active:
Level: E_TERRAIN_Boundary
Color: Yellow
Line Style: 3
Line Weight: 10

EJ OpenRoads Modeling + W & H I'._::? E:lf: *- - ’ é
m Home Terrain Geometry Site Corridors Moc

= Mone \ E_TERRAIN_Boundary (Existim ™

03 ~|(=3 ~|(|=10 "||@4o0 - ) & Prim~
Attributes

Figure 85 — Set Attributes

2. Using the drawing tool; Place Shape, draw a closed polygon around the Terrain you
would like to keep.

toduction  Drawing Utilities  Collaborate  View  Help
k @ ¥ 4 / O-+ %+ [OI 010y 588 :t KDroe— 2 A= i
L /N B - o of A e : X S g e O

Element. Fence Place Place _Arc Move Copy Rotate ', o Modify Bresk  Tim Measure Measure Measure ,  Cred
Selection Tools~ [ Smartline Line Tools™ - A - ¢ = v | Element Element Multiple 7 * X Distance Radius Angle 5 Regi
Selection Placement it Manipulate Modify Measure ¢

e g Place Shape

Place a closed palygonal shape

u View 1 - Top, Default
- %-b-|d

= EE 8T

L PO« Dy

2y C; View Display ~

LS T tnonel+ [Levels ~ [aA +

W_NC_1234_1234_Oxford_TerrainFromLAS.dgn

Name Description

E_TERRAIN_Contour_Minor
E_TERRAIN_Flow_Arrow

E_TERRAIN Ground isti of ground surface
E_TERRAIN_High_Pt isti h Point

Figure 86 — Set Level Active and Place Shape

3. In Explorer select the Combined Terrains and switch the Feature Definitions back
Existing Ground. This will set the Terrain to only see the Boundary which will make is
easier to see the Complex Terrain we will be creating in the next step.
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4. ORD - selectthe OpenRoads Modeling or Survey Workflow, in the Terrain tab , Create
section, select Additional Methods pull down and choose Create Clipped Terrain Model.

zj OpenRoads Modeling v @ & H .‘_z:; Ea - v ’ é s
Home Terrain Geometry Site Corridors Model Detailing Drawing Pro¢
T, k @ From File A3 Add Featureg
g - | From Graphical Filter = U Remove Feat
E‘ Element ., L e EE T Additional Topo Active &
@j Selection L.i * &% From Elements Methods~ Import ~ * = Change Featy
Primary Selection Creatt &  Create By Text Interpolation
[.3 77' [‘} [‘!%’; I'E' Create Terrain Model From Ascii File
Explorer v B & X Prope % Creste From Point Cloud
i& File v i ¢ Jﬁ Create Clipped Terrain Model q
@ Items v 4 % Create Complex Terrain Model |
& Create Delta
=) Resources v
- T Create Corridor Alternate Surfaces
~ OpenRoads Model -~ -

Create Terrain Model from Design Meshes |

Figure 87 — ORD Create Clipped Terrain Model

OBM - select the OpenBridge Modeler Workflow, in the Civil tab, Terrain Model section,
select the top left pull down and choose Create Clipped Terrain Model.

OpenBridge Modeler v [@ v ler2023 Search Ribbon (F4) D -
Home Civil Utilities™
£¢ Import/Export * i Ci\‘”ACCUd( 59 - B Wy 2= —
|#% Design Elements * = Geometr}rv fiew 59  Create From File
@ Standards ~ i Civil Analyst. @ Create Terrain Model From ASC| File
General Tools ’ =] Create Terrain Model By Graphical Filter
( ﬁ Create From Peint Cloud
Properties = = By Create From Elements
.
’ ’0 E % Create Complex Terrain Model
& Create Clipped Terrain Model Q
, ﬁ Create Delta Terrain Model
Yy By Create Terrain By Text Interpolation

Figure 88 — OBM Create Clipped Terrain Model

2. Setas follows:
Referenced Terrain Model: Combined
Clipping Method: External
No Horizontal or Vertical Offset

Feature Definition: Terrain > Existing Contours 1.0’

Name: Clipped

| JF;;:-E;-.E: pped Terra — X

- Parameters -
Reference Terrain Model |Combined ~ |
Clipping Method [Extemal |

| [ Herizontal Offset |1].[H]'D |

| [ Vertical Offset [0.000 |
Feature -~

| Feature Definition |Exi5tir|g Contours Only ~ |

: Name |C|ipped |

Figure 89 - Create Clipped Terrain
Model
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3. Follow the prompts; select the Clipping Element and reset (right Click) when done,
toggle through the settings and clip the Terrain.

Locate Clipping Element

Figure 90 — Locate Clipping Element

4. Select the Clipping Shape and edit the shape as needed.

R

Element
Selection

Figure 91 - Move Point on Shape
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Drawing Uti

Fwh
UL IR |

5. In Explorer right click on the Clipped terrain and select Set as Active Terrain.

Figure 92 - Insert Point on Shape

Properties (CpenRoads Moc
File v || 4 [ Selection (1)

W Itemns - £ Clipped

i Resources L

OpenRoads Model S
QS , M Selection
4 £ HW_NC_1234_1234 Oxford Te = Name 8
~ Alignments General

4 By Terrain Models Information

< Existing Cont 0.5
~ bBuasting Contours Edge Method
4 < Existing Ground
Calculated Feature

b A&n 885720 ne
Major Contours Or
> Q 885720 nw Minor Contours Or
> &8y Combined Triangles Of
_ Spots Of
> 4 Clipped @ Properties L
¥

fli corridors 8 Set As Active Terrain Model
€\ Linear Template #  Export Terrain Model k
B e : =

Figure 93 — Set Active Terrain Model
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6. If you have any contours outside of the Boundary, switch the Edge Method to Sliver.

Explorer W RS Properties (OpenRoads Model) *h
1 File v |} 4 [ selection (1)
¥ Items v | 2 Clipped
|9 Resources w |
- OpenRoads Model Y
Q@ P,
I_ - " | Selection L4
4 L HW NC 1234 1234 Oxford_TerrainFromld
# Alignments | General v
4 4By Terrain Models | Infarmatian v
4 < Existing Contours Only Edge Method ~
> M Clipped | Edge Method Sliver

Figure 94 — Edge Method Sliver

7. Save Settings.
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5.2 Terrain fromLAZ

Using a LAZ file will require users to:
Step 1. Create a Point Cloud (POD file) from the LAZ data.
Step 2. Filter the Point Cloud to just display the ground points (other classification such as
Vegetation, and unclassified will need to be turned off)
Step 3. Import the Point Cloud into a Terrain

521 Create a Point Cloud

1. In CAD create a 3D DGN file using a 3D Seed file and use it as a container for the LAS
Terrain and store it in the Share folder.

ORD - ...|share|HW_NC_1234_1234_ Oxford_TerrainFromLAZ.dgn
or

OBM - ...|Share|SB_NC_1234_1234_ Oxford_ TerrainFromLAZ.dgn
Use the 3D seed file:
CT_cConfiguration|Organization|Seed|GCS|3D_NAD83FT_NAVD88.dgn

2. In Search type Point Clouds and select, this will bring up the Point Clouds dialog box.
3. Select File > Attach

@ Point Clouds (0 of O listed) = >

Settings  Utilities

i HEDR0CD
Description Q o"f * 0

2 Convert...
o Export..

1|z|3|4|5|5|?|5| A L

Figure 95 — Attach Point Clouds dialog box
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4. In the Open dialog box change the file type to LAZ and browse to Share > Oxford > LAZ >
885720_ne.laz

5. Click Open.

&l Open X
« > v 4 T > Ce— | o] Share » Oxford > LAZ v @] Search LAZ »
Organize + New folder =~ 0O 0

-~
MName Date modified Type Size
| | D 885720_ne.laz u 4/1/2025 12:50 PM LAZ File 331,596 KB|
|
File = Directory
File name: | 885720_ne.laz || ez eian |

Figure 96 — Open Point Cloud dialog box

6. You will be prompted to create convert the LAZ file. Switch the source Geometry Unit to
US Survey Feet and click OK.

Convert LAZ-Ch\Users\richardeh'Desktop\Volume 2\Share\Ouford\LAZ\BB5720_ne.laz %
Action -
Attach Yes |
Options ~
|mport RGE Yes
|Import Intensities Yes
Mormazlize Intensities Yes
Compression Aerial LIDAR data 0.050 (50mm)
Spatial Filtering Disabled
Spatial Spacing 0.00100
Geographic Information ~
Source Geometry Unit U5 Survey Feet R

Cares

Figure 97 — Convert LAZ dialog box
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7. You will be prompted to Save a *pod file. Save it to Share | Oxford |LAZ

N

Organize =

& Desktop

P9 Pictures

7 Bentley

+ Hide Folders

é Documents

i Downloads

ﬂ Specify new pod or opc file *

™ T <€ Share » Oxford > LAZ w [} Search LAZ =l

Mew folder

I
4
©

Mame Date medified Type

Ne items match your search.

* % % B

File name: | 885720_ne.pod -

Save as type!  Pointools POD (*.pod) v

File = Directory =

Save ﬁ Cancel
—*

3. The file will begin to convert and may take a few minutes. After it is processed the

Figure 98 — Save POD file dialog box

converted data will appear as a POD file and will appear in the Point Clouds dialog box.

@ Point Clouds (1 of 1 listed) = >

File Edit Wiew Settings Utilities

E-BElGHhEOR0 @

File Mame Description & w_f .u 3
885720_ne.pod 100 W

1|2]3]4]5]6]7]e] & & &

Figure 99 — Point Clouds dialog box
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5.2.2 Filter the Point Cloud Classifications

1. FitView1to view the data. In View 1 Select View Attributes, select Point Cloud Styles, for
Stye select Classification.

2. Select the three dots ... on the right of Classification. The Properties dialog box will
display a list of Classification, turn off everything except Ground, the view should show
only red points.

3. Turn on the Background Map to verify it lines up.

Properties v I x

4 Point Cloud Styles (1)
4 gy Classification

I:l Created
I:l Unclassified

vd . Ground
B Low Vegetation
B medium Vegetation
= High Vegetation

[Gs View Attributes - View 1 = *

[ Building
View Number: 1 - ||:.I‘—_II q B Lov Point
@ Presentation HERS [] Madel Key Paint
Display Style: |ém".ﬁreframe | W Water

W f ”‘/ [ ] Cherlap
ria Tells
J . Undefined Classes

Saved Views: |Select.

Models: Diefault Class A
Name Ground
3 Point Cloud Styles - Class ID 2
. o Color Il [255.0.01
Style: Classification I
L e |& Q |Q State On

= =

Figure 100 - View Attributes, Classification Properties ON/Off
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5.2.3 Import a Point Cloud into a Terrain with Filtering
1. In Search type Create from Point Cloud and select, this will bring up the Create Terrain
from Point Cloud dialog box.
2. Inthe File Options area select the Feature Definition Terrain \ Existing Contours 1.0".
3. Under File Options the number of points and size of the file can be reduced by Filtering.
In the filter area select: Filter: Tin Z Tolarence:1 Granularity: Coarse
4. Select Import and Close the dialog box.
5. Select the Selection tool.
6. Inthe Point Clouds dialog box select File > Detach.

@ Paoint Clouds (1 of 1 listed)

File

(i

Edit

Attach...

View Settings  Utilities

TR EP ER

Q| &

Descriptic

Figure 101 — Detach Point Cloud

7. The same method in 5.1.3 Create Clipped Terrain Model can be used to clip.

- . .
Create Terrain From Point Cloud

fzal < [l

B -, Point Cloud

— (] X
Global Options
Terrain Models -~
Append to existing Terrain Model [
Terrain Model to append to
Projection -~
Target EP5G:102656
TargetDescription NAD 15383 StatePlane Connet
TargetUnits US Survey Foot
File Options
Feature Definition -~

Feature Definition

Filter
Filter
Z Tolerance
Granularity
Reinsert Points

Temain“Existing Contour -

Coarse v

C:\Users\richardeh\AppData\Local\Temp'Peint Cloud.xyz

Import Q

Figure 102 — Create Terrain from Point Cloud dialog box
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5.3 Terrain from ESRI

This option is only available to users with a certain ESRI license.

1. In CAD create Share [ Oxford [ HW_CB_1234_1234 _ Oxford_ TerrainFromEsri.dgn

2. Turn on the View Background Map. Place a shape around the required LIDAR Data area.
3. Inthe DGN file’s search field type in Esri Terrain, Sign in to ersi.
4

. A dialog box will appear, select the Feature Definition Terrain|Existing Ground.

&% Topol.. — X

Feature ~

Feature Definition E;engGrW\d
Name Prefix | —@& No Feature Defintion

Figure 103 - Set the Existing Ground Feature Definition

6. Follow the prompts and select the shape placed in step 3.
7. Use the Element Selection Tool and select the new Terrain outer boundary.

8. In the Properties Box, Calculated Features Display turn on the Major Contours and Minor
Contours.
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Exercise 6 — Terrains for Drainage Analysis

This exercise will cover different techniques when Creating and Managing Multiple Terrain Models
that can be used to analyze Drainage Areas. When creating a drainage design the network of
inlets, pipes, and contributing overland flow will expand outside of the proposed terrains and go
beyond the surveyed area. Because of this you will need to merge multiple terrains.

6.1 Create Terrains from Graphical Filters Tool

To create a Proposed Terrain, we dre going to use the Graphical Filter method. The reason for
this is that there are many Feature Definitions, Linear Elements, Template Features and

Template Meshes stored within the Proposed Design Corridor, and by using Graphical filters we
can extract them relatively easily.
Open:

ORD - ...\ Design \ Highways \ Base _Models \ HW_CB_1234_1234_PerryLane_Terrain.dgn
or

OBM - ...\ Design \ Bridge \ Base_Models \ SB_CB_1234_1234_PerryLane_Terrain.dgn

6.11  Graphical Filter Manager

1. Reference the Perry Lane Corridor File.
...Design \ Highways \ Base_Models\HW_CB_1234_1234_PerryLane_Corridor.dgn

Note: The opened file will come with the Existing Terrain already referenced and set
active.

2. ORD - select the OpenRoads Workflow, in the Terrain tab, Create section, select From
Graphical Filter > Graphical Filter Manager

Terrain Geometry Site Cor

@ From File

=2 From Graphical Filter = At

~4 T B3 From Graphical Filter h
mn Graphical Filter ManagerL}

Figure 104 — ORD Graphical Filter Manager Tool
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OBM - select the OpenBridge Modeler Workflow, in the Civil tab, Terrain Model section,

select the top left pull down and choose Create Terrain model by Graphical Filter, a
dialog box will open select the Terrain Filter Manager button.

Ciwil
= v Wy 2= - 4% Create Terrain — bt
&3 Create From File Parameters ~
FE' Create Terrain Model From ASCII File Append To Terrain 0

=

Create Terrain Maodel By Graphical Fllter% Graphical Filter Group  [_]

ﬂ Create From Point Cloud Terrsin Filter Manager

Preview

Ignore Feature Linking  []
Triangulation Options ~
Edge Method None ~
Feature -~
Feature Definition Mo Feature Definition| +

Name

Figure 105- OBM Graphical Filter Manager Tool

The Terrain Filter Manager dialog appears:
e Users can create their own filters by selecting Filters under the current DGN,
.._CB_1234_1234_PerryLane_Terrain.dgn.

e On the left-hand pane under CV_Graphical Filters.dgnlib(Default) you have a
series of predefined Filter groups, that are grayed. These are delivered with the
CTDOT Workspace and be be used by copying them to your DGN file.

3. Click on the Proposed Finish grade Filter Group under CV_ Graphical_filters.dgnlib and
view test them against your file.

Terrain Filter Manager

+ + . 'l'.-----\. ™ wr (1]
-8 HW_CB_1234_1234_PenyLane “Yermain
== Fitter Groups

Preview for Create From Graphics

aum Includes 30 elements only
L. 22 Boundary

EI u_n‘ CV_Graphical Filters.dgnlib (Default)
El% Fitter Groups

(Grading Breaklines
: = Top Interior Breaklines
EI% Proposed Top Pavement Only

5% Pavement Only Bounadary

== Pavement Only Top Breaklines

Figure 106
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4. Notice everything highlights except for the Seam line.
Note: the seams for the side road were created with Geometry Feature Definition Misc
Line which is not part of the delivered Filters. The delivered filter includes the Feature
Definition Seam Lines, this is the feature Definitions that should be for projects. In this
case we wanted to demonstrate how to add your own Feature Definition to a filter, so

Misc Line was used.

Figure 107

5. Create our own filter, Under HW_CB_1234_1234_PerryLane_Terrain right click on Filters
and select Create Filter.

Terrain Filter Manager

+. he %
Ab L "

-

Create Filter l@
Kk

Create Filter from selection 5et

Clear Preview

Figure 108
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6. Name it Seam Lines.

Terrain Filter Manager

EI--- HW_CE_1234_1234_F'err'_.rLane_Tenain P
i== Fitter Groups

E|.,¢{ CV_(araphica danlib (Default)
Figure 109

7. Select Edit Filter

Terrain Filter Manager - O x

' 010 96 BUAK

HW_CE_123-1_1234_PerryLane_Tenaln Properties
General ~ N

Name |Seam Lines |
Dlescription | |
Feature Type |Elreak Lines |

Proposed Roadway - All Breakines| ) :

Proposed Roadway - Curbto Curb|  Filter Type Linear

Proposed Roadway - Grading Bred{  |ink to Terrain Features O

Proposed Roadway - Pavt Only Bil o
Edit Filter...

Figure 110

8. On the Edit Filter dialog box select Civil Features, under Features select Linear|Roadway
Geometry |Misc Line and click Add.

& Edit Filter
Civil Features
Select Civil Features
Calors

Features " Add = Selected Features
Levels . o o

Linear'Roadway Geometry\Imported Existing* Existing Water ... e
Element Types Linear'Roadway GeometrnyImparted Existing*Existing Wetlan...

s areReadey erdiamaGerine
Line Styles S— = .

= p— 2 S - =SIEnE
Line Weights . o oy rtral Line - blue

Linear\Roadway GeometryMisc Point Control Line - green
Cell Names Linear\Roadway Geometry'Misc Paint Contral Line - pink

Linear'Roadway Geometry\Processed Agaregate Perimeter

l Civil Features I Linear'Roadway Geometry*\Right of Way"Existing*Directional

Figure 111
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7. Notice the Feature Definition is now in the right-hand column. Click Finish.

& Edit Filter - b4
Civil Features (1)
Select Civil Features
Colars

Features A | Add - | Selected Features
Level
Sues LinearRoadway GeometryImported Existing"Existing Walk e |Linear'--.Roal:I\c\ua).I GeometryMisc Line
Element Types LinearRoadway Geometryimported Existing"Existing Water Edge

LinearRoadway Geometrymported Existing"Existing Wetland Limit All->
Line Styles Linear\Roadway Geometry*lsland Curb Line

| 3 _<— None

Line Weights LinearRoadway Geometry'Misc Point Control Line - blue _

LinearRoadway GeometryMisc Poirt Control Line - green
Cell Names Linear.Roadway Geometry'Misc Point Control Line - pink

= LinearRoadway Geometry'Processed Aggregate Perimeter

Civil Features (1) LinearRoadway GeometryRight of Way"Existing"Directional
Transparency LinearRoadway GeometryRight of Way"\Existing".Easement Line

LinearRoadway Geometry'Right of Way"\ExistingInterior Non-Access Highw...
Templates LinearRoadway Geometry“\Right of Way"Existing*Lease Line

. LinearRoadway GeometryRight of Way"Existing"Location Survey Highway L...

Elevations LinearRoadway GeometryRight of Way"Existing.Lot Line

LinearRoadway GeometryRight of Way"\Existing\Mon-Access Highway Line W

\wildCard:

| | | Add-> € >
[ eysel |[m Prev.| @ Prev.| Cancel |

Figure 112

8. With Seam Lines selected, click on Link to Terrain Features.

Terrain Filter Manager - m} *
waTEDXEAR

=M HW_CB_1234_1234_Penylane_Temain || Froperties

. 75, Fiter Groups General ~
Name ‘Seam Lines |
Description ‘ |
Feature Type ‘ Boundary |
Filter Type Linear
Link to Terrain Features
Edit Filter...

Figure 113 — Link to Terrain Features

9. Right click on the Click on the Proposed Finish grade Filter Group under

CV_Graphical_filters.dgnlib and select Copy.

10. Select Filter Groups folder on top and select Paste. This will copy the Filters and the Rilter
Groups to your dgn file.
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Terrain Filter Manager Terrain Filter Manager
oy Yoo Fonn | [ ES z’i& Fo Y o . | A &
= B %5 i "2 | E1 M2 98 B A

| HW_CB_1234_1234_PenyLane_Temain =8 HW_CB_1234_1234_Penylane_Temain

Fitter Groups

Fitter Groups

=

Fitters : Filters Create Filter Group
B CV_Graphical Fitters dgnlib (Default) = o C‘u"_Graphica| Paste
- Fitter Groups =

&= Fitter Gro

=Bl Froposed Finish Grade ClearPrev.iew

Copy r
rading Breaklines

op Interior Breaklines
Clear Preview =% Proposed Top Pavement Only

T

Figure 114 — Copy / Paste Filters
4. Add Seam Lines to the Filter Group, Select Copy of Proposed Finished Grade, on the right
pull down Select Filters and check off Seam Lines. A total of 4 should now be selected.

Preview

Terrain Filter Manager - O *
o e e —
El HW_CB_1234 1234 Penylane_Temain Properties
. = Fiter Groups G | Y
=== Copy of Proposed Finish Grade enera

= Copy of Boundary Name
* Copy of Grading Breaklines o
== Copy of Top Interior Breaklines Description | |
-5 Fiters Select Filters [Muttiple Fiters Selected (3)
By CV_Graphical Fiters.dgnlib (Default)

EI% Fitter Groups

: Proposed Finish Grade
oundary

rading Breaklines

op Interior Breaklines
Prannsad. Tan Pavamant Oinh:

|Copr:.' of Proposed Finish Grade |

o Copyof op Interior Breaklines
Copy of Grading Breaklines
Copy of Boundary

Terrain Filter Manager — O X
+ Wi T ™ - N

-0 HW_CB_1234_1234_PenyLane_Temain Properties

i B =% Fitter Groups G I ~

(=1-=% Copy of Proposed Finish Grade enera

E:g j g?:;::nl;reaklines fame |C°W o Proposed Fineh race |

Copy of Top Interor Breaklines Description | |

5 Seam Lines |I'u'|urtiple Filters Selected (4) |

Figure 115 - Edit Filter dialog box Add Filters to a Group
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14. On the Terrain Filter Manager dialog select Finish.

Terrain Filter Manager

25 Fitter Groups
: =] = Copy of Proposed Finish Grade

Copy of Boundary

Copy of Grading Breaklines
Copy of Top Interior Breaklines
Seam Lines

-l © Graphical Fitters dgnlib (Default)
B% Fitter Groups

E| == Proposed Finish Grade
Boundary

Grading Breaklines

Properties
General
Mame
Description

Select Filters

- >

~
|Cowo‘f Proposed Finish Grade |
| |
[Mutiple Fiters Selected (4) ~]

Figure 116 — Finish Edit Filter dialog box Add Filters to a Group
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6.1.2 Create Terrain from Graphical Filter

1. Now we will create the terrain
ORD - select Terrain > Create > From Graphical Filter > From Graphical Filter

Terrain Geometry Site Co

™ From File
23| From Graphical Filter = ﬂ:é

=2 Frormn Graphical Filter [}
ion Graphical Filter Manager

Figure 117 — ORD From Graphical Filter Tool

OBM - select the OpenBridge Modeler Workflow, in the Civil tab, Terrain Model
section, select the top left pull down and choose Create Terrain model by Graphical

Filter

Civil
Hr-Akh e
&3 Create From File

FE‘ Create Terrain Model From ASCII File

Y

= Create Terrain Model By Graphical Filterb
ﬂ Create From Point Cloud

Figure 118 - OBM From Graphical Filter Tool

2. The Create Terrain from Graphical Filter dialog will appear.
 Feature Definition: Terrain | Design Top

JF-_;EC'E:—:E_E":—‘ —
e Name: P_TERR_PerryLane Parameters
e Append to Terrain: OFF Append ToTerrain [

Graphical Filter Group  |[s=sd Copy of Propose|---

e On the Select Filter or Graphical Filter Group: Left Terrain Filter Manager

Click on the ellipses button on the Graphical filter
diGlog bOX Ignore Feature Linking [

Triangulation Options

e Go to.. Active DGN > Graphical Filter Groups >
Copy of Proposed Finished Grade

Feature
e Ignore Feature Linking: OFF | Feature Definition
e

e Set Edge Method: Remove Slivers

Edge Methed

e Select Preview to see what is being filtered in. Graphical Filter

3. Data Point to accept selection.

4. Left-click to accept the parameters. Your Proposed Terrain will be created.

5. Hit <Esc> to Exit Commmand.

Figure 119 - Create Terrain From
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6. In Explorer select Terrain Models > Design Top, and Turn on the Triangles. View the
terrain that was just created.

Expl *h3xX P rties (OpenRoads Model o 1x
plorer erE- ies (Open 3 el) B View 1, Default
File v 4[] Selection (1) . vl L @O 0 D 9 % Sl
¥ Items - Q P_TERR_PerryLane P ¥ \/
&l Resources v
. OpenRoads Model E.J
),
QS L. Selection -
4 £ HW_CB_1234 1234 Perrylane_Terrain, - General P
# Alignments
Information v
a % Terrain Models
N Edge Method L4
4 < Design Top
a Q P_TERR PerryLans , Calculated Features Display -~
| GraphicFilterGroup: Pre Major Contours Off
p Minor Contours Off
!E Corridors Triangles On “
€N Linear Template Spots off
Flow Arrows Off
& Surface Templates Low Paints Off
ke Civil Cells High Foints Off

Figure 120
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6.2 Create Complex Terrain

In this section you will learn how to create a Complex terrain.

1.

Open

ORD File ..Design|share|HW_NC_1234_1234_Oxford_DrainageComplexTerrain.dgn

or

OBM File ..Design|share|sB_NC_1234_1234_oOxford_DrainageComplexTerrain.dgn

Select the Reference tool

Browse to attach: Active_ Survey | sv_xXx_0107_0108_ Oxford_ORD_ Terrain. dgn

Attachment Method is set to Interactive and Save Relative Path is on. Select Open.

On the Reference Attachment Properties select:

Model: Default

Orientation: Coincident World

Detail Scale: 1”"=40"

Nested Attachments: No Nesting

Similarly attach:

Highway |HW_CP_1234_1234_Routel88_Terrain.dgn

Model: 3D Design

Highway |HW_CP_1234_1234_PerryLane_Terrain.dgn or
Bridge |SB_CP_1234_1234_PerryLane_Terrain.dgn

Model: 3D Design

Select the Reference tool. Browse to attach the file you created in 5.1.1

Share|..._NC_1234_1234 _Oxford_TerrainFromLAS. dgn

Select Geographic - reprojected and click Open.

] Attach Reference - C:\Users\ it State of Connecticut\9999-0% - Design\Share\ x

Lookin: ||| Share

v @3 @ EE] ID-VBDGN

Name

File: name:

Files of type:

Ellingtan
‘Quick access Oxford

(&Y
(&Y

EJHW_CB_1234_1234 Oxford Rester_Container.dgn @ 12/20/2024
(] 12/23/2024

s EJHW_NC_1234 1234 Oxford_TerrainFromLAS.dgn

Status Date modil
12/16/2024
12/23/2024

Aitachment Method

Geographic - Reprojected e

[Hw_NC_1234 1234 Orford_TerainfromLAS. | [_Open |

|CAD Files (~dgn:" dwg:” o)

v | caed |

[ Save Relative Path

Options

Figure 121 - Attach Reference
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3. Notice the reference lines up with the NAD 27 Survey File.

* Viow Detst

s

Figure 122 - References in View

3. Inthe Properties dialog box, override the referenced terrains as follows:

Set Override Symbology : Yes
Over Template:

. o o o
e Clipped: Terrain|Existing Ground
o o o
e SV_Surface: Terrain |Existing Ground
o o
e P_TERR_Routel88: Terrain |Design Top
o o
e P_TERR_PerryLane: Terrain|Design Top
Properties > B B X | Properties rhx
4 Elements (1) “ 4 7 Bements (1) -
4 AQ Active Terrain Model: SV _Surface 4 Q Active Terrain Model: SV_Surface
> Az Calculated Features b A Calculated Features
> # Source Features b 3 Source Features
™ From File : C:\Users\richardeh\State of # From File : C:\Users\richardeh\State of
4 4 4 4
General v General v
Information v Information v
Edge Method - Edge Method -
Calculated Features Display v Calculated Features Display v
Source Features I:Ikp\av A Source Feature%\splav A4
Reference -~ Reference -~
Owverride Template  Temain\BExsting Ground Override Template  Termrain\BExsting Ground
Civerride Symbelogy  Yes Override Symbology Yes

Properties *h X Properties +h o
4 Fh Elements (1) - 4 Fh Elements (1) -
4 Q Terrain Maodel: P_TERR_Route188 - Q Terrain Model: P_TERR_PerrylLane
b A2 Calculated Features > K Calculated Features
P SourceL\‘g)eatures b F Source Features
=3 GraphicFilterGroup: Proposed Finish G« 53| GraphicFilterGroup: Proposed Finish G
1 » 4 »
General “ General -
Information '3 Information -
Edge Method £v3 Edge Method -
Calculated Features Display v Calculated Features Display v
Source Features Display '3 Source Features Display -
Reference ~ Reference ~
Override Template Terrain\Design Top Override Template Terrain\Design Top
Override Symbolog Yes Override Symbelog Yes

Figure 123 — Terrain Overrides
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4. Create a Complex Terrain Model. In Search type in Create Complex Terrain Model, the
Create Complex Terrain Model dialog will appear, this tool will read all the terrains attached

as highlighted below -

5. Select Current Action: Merge, Left-click on Terrains in | €l Create Complex Terrain Mode

the following order and click Add:
o Clipped
e SV_Surface
e P_TERR_Routel88
o P_TERR_PerryLane

10. Set the Terrain Model Properties as shown below

i Select Terrin Models

Select Terrain Models to Merge or Append

885720_ne
885720 nw

Combined )
P_TERR_PemyLane Curertt Action
P_TERR_Route188 (®) Merge
SV_Surface () Append

Figure 124 - Add Terrains

e Feature Definition: Terrain|Existing Contours 1.0

e Name: Drainage Terrain

Before creating a complex terrain, your dialog box will look same as shown below

1. Left-click on Finish button at the end.

Select Temain Models
Select Terrain Models to Merge or Append
2385720 _ne Add >
885720 _nw
Combined < Remaove
Current Action
(® Merge
(O Append

From Selection Set >

— O
Process Order MName Merge/Append
2 SW_Sudface Merge w~
3 P_TERR_Route188 Merge w
4 P_TERR Pemylane | Merge ~| T
Terain Model Properties \L
Terrain Feature Definition A

Feature Definition |Terrain “Exigting Contours Only |~ |

MName |Drainage Temain |

Cancel Finish

Figure 125 - Create Complex Terrain Model

12. Zoom in to see the Merged Complexed Terrain. Turn off the Reference files to better see the

Merged Terrain.

13. This Merged Terrain is now ready to be referenced into your Drainage Working file.
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Figure 126 — Merge Terrain
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6.3 Label and Analyze Terrain Data

6.3.1 Label Terrain Contours

The display of major and minor contours have an option to label the contour elevations at
a specified interval. When you are reviewing an area of a terrain model you may find that
there are no contour labels in that specific area. The Label Terrain Contours command will
quickly label the displayed contours along a specified line.

1. Zoom into the terrain so the text is readabile.

2. On the Home tab in the Attatributes group select the Element Template,
Terrain|Label|Existing Contour Elevation.

¢ This will set the Level, Text Style and Dimension Style
 If you would like to annotate proposed contour, select Terrain |Label | Proposed

Contour Elevation
&l cmor rBroHEBRe-A BT -
Home View Annotate Attach Analyze Curves Constraint]
@& Existing Contour Elevat ™ | E_TERRAIN_Contour_Major (E ~ % |r_ﬂ
Show ¥
m )

Recent Templates
E’a i Existing Contour Elevation
Explo ' Proposed Point Elevation
Y| & Existing Point Elevation

¢ Templates
& & Mone =
o 4 Terrain
el Label
Q -+ Existing Contour Elevation

B & Proposed Contour Elevation X
& Existing Point Elevation
{2 Proposed Point Elevation
& Analysis Point
& Analysis 2 Points

Figure 127 — Select an Element Template
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3. Label the terrain contours.

a. Select Terrain > Labeling > Label Terrain Contours from the ribbon menu and set the
options in the dialog box as follows:

e Annotation mode: Major Contours Only
e Text Alignment: Follow Line

« Dimension Style: CV_ Terrain Label Existing Contour Elevation (this will be set
with what was selected in step 2 above)

a OpenRoads Modeling - N (3D - V8 DGN] - OpenRoads Designer 2023 | Search Ribbon (F4) }:@'

Home Terrain Geometh,

ped | abel Terrain Contours
15 Label Terrain Spots

a * & From Filedf

22| From Gra ™ File

Element ...,

@ Selection . * 4 From Elemt
Primary Selection ’ -ous Labeling
Explorer ’ — i
File Terrain Model:  <Mot Selected>
( Annotation mode  Major Contours Only &~
¥ ltems / Text Alignment  Follow line &
! Resources ’ Dimension Style: [T CV_Terrain Label Exist ~ 52 Ay

| OpenRoads Model
3w l

Figure 128 - Label Terrain Contours dialog box

b. Click on a contour line to select the terrain model and follow the prompts (in the
prompt field in lower left corner).

e Select From Point: Left click at the foot of the hill

e Select To Point or Reset to complete: Move your cursor to the top of the hill and
Left click to define the end point.

c. Reset or Esc to exit the commmand.

Figure 129 - Label Terrain Contours
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Notes:
e The terrain contours must be displayed in the view for the Label Terrain Contours

command to function.

e The elevation text is placed as a dimension element and is independent of the
terrain display. Changing the terrain display will not alter the graphics placed with
this command. To delete the graphics placed, use the Element Selection tool to
select the text and then press the delete key.
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6.3.2 Label Terrain Spots

The Label Terrain Spots command will quickly label the elevation of a single pointin a
terrain model.

1.  Onthe Home tab in the Attatributes group select the Element Template,
Terrain|Label|Existing Point Elevation

e This will set the Level, Text Style and Dimension Style
« If you would like to annotate proposed Point, select Terrain |Label |Proposed
Point Elevation

2. Select Terrain > Labeling > Label Terrain Spots from the ribbon menu.
3. Set the following parameters in the Label Terrain Spots dialog box:

o Text Style: CV_Terrain Label Existing Point Elevation (this will be set with what was
selected in step 1 above)

e Dimension Style: CV_Terrain Label Existing Point Elevation (this will be set with what
was selected in step 1 above)

e Text Rotation: Horizontal
¢ Location: Automatic

e Horizontal Attachment: Auto

&4 OpenRoads Modeling » @~ . n[30-V8DGN] - OpenRoads Designer 2023 | Search Ribbon (F4) B

Home Terrain Ge0m<
i, k e # From F{

p=d | abel Terrain Contours

B - . =] From G’ Ta File o .
- SeﬁeTt?gﬁ ey & From Elen 15 Label Terrain Spots
Primary Selection ( anecus Labeling
D % o E_;; ( 48 Label Terrain Spots -
Explorer ( o
File ( | Terrain Model: <N0t Selectec.i:» .
Text Style: S CW_Terrain Label Exist =
o) JETE ’ . Dimension Style: [~| CV_Terrain Label Exist v % Ay
& Resources , Text Rotation:  Horizontal -
- OpenRoads Model ’ Location: | Automatic -
Q@ , g '_ Haorizontal Attachment:  Aute &
b I—W_NC_‘I234_1234_Oxford_Dra'j ~

Figure 130 - Label Terrain Spots dialog box
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4. At the prompt Identify Terrain Model, click on a contour line.

As you move your cursor in the view a label with the elevation will be dynamically
updated.

e Select Spot: Click to select a spot to be labeled.

e Accept/Reject: Move your cursor and click to accept and place the label annotation
and leader line.

5. Place several elevation labels.

6. Reset or Esc to exit the command.

Figure 131- Label Terrain Spots

Notes:
e The terrain contours or triangles do not have to be displayed for the Label Terrain Spots

command to function, but you do have to be able to select the terrain.

e The elevation text and leader line is placed as a note element with an associated
dimension element and is independent of the terrain display. Changing the terrain
display will not alter the graphics placed with this command. To delete the graphics
placed, use the Element Selection tool to select the graphics and then press the delete

key.
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When you need detailed information at a specific location on the terrain, the Analyze Point
command will quickly provide the elevation, slope and aspect of a single triangle in the
terrain model.

1.  Onthe Home tab in the Attatributes group select the Element Template,
Terrain|Label|Analysis Point.

e This will set the Level, Text Style and Dimension Style
1. Select Terrain > Analysis > Points > Analyze Point from the ribbon menu.
Select Element To Analyze Point: click on a contour line
2. Toggle the Display Settings in the Analyze Point dialog to:
o Display Contours: Off
o Display Contours in View: Off
e Display Slope: On
o Display Triangle: Off

As you move your cursor in the view, a label with the slope and a directional arrow are
dynamically updated and the heads-up display will show the elevation, slope and
aspect.

o Altto toggle Displayed Info: Click to select the location for the slope to be labeled.
3. Toggle the Display Triangle option On and click again to label another location.
4. Label several locations.

5. Reset or Esc to exit the command.

Home Terrain Geometry Site Corriders Model Detailing Drawing Production Drawing Utilities Collaborate View Help

| ™ From File o #5 Add Features &y Edit Model [ T .
=} & £ 90 F 1
S L @ B S o A Ay

= F Graphical Filter ~ ! Remove Features &y Edit Complex Model
2| From Graphical Filter Additional  Topo Active 2 % g Transform | Points Calcylate Veolumes Hydraulic Reporting A

a OpenRoads Modeling * bg~ Hl‘._ll_;h * - ’ s

Element ..,

@1 | Selection L1 ~ 4 From Elements Methods *  Import * %/ Change Feature Type £) Boundary Options = Tools ~ v s
Primary Selection Create Edit fﬂ
0| 7| 65 v BT - gl NoFeaun |
= | : Parameters ~
s View 1 - Top, Default Easting P
i Northing

S-Sl-b- |2 PLPPOGD HoREERY

Elevation 405.000
iy Slope 2828

Display Settings
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Display Contours
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Display Contours only in View

Display Slope

Display Triangle

Figure 132 - Analyze Point
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Notes:

The terrain contours or triangles do not have to be displayed for the Analyze
Point command to function, but you do have to be able to select the terrain.

The slope annotation symbology is controlled by the active Text Style. In the
Label Terrain Spots activity above, the Label - Center Center text style was
selected and that is controlling the display. You can change the active text style
in the Label Terrain Spots command, or go to the Drawing Production > Text >
Place Text command and select a text style.

The slope text, direction arrow and triangle are multiple types of elements and
are independent of the terrain display. Changing the terrain display will not alter
the graphics placed with this command. To delete the graphics placed, use the
Element Selection tool to select the graphics and then press the delete key.

When the command is active, the ALT key can be used to toggle the Display
Settings options on and off.
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The Analyze Between Points command will quickly annotate the slope on the terrain
between two specified points.

Additionally the heads-up display provides the elevation of the points, elevation difference,
slope, distance and angle.

1. Onthe Home tab in the Attatributes group select the Element Template,
Terrain|Label|Analysis 2 Points.

e This will set the Level, Text Style and Dimension Style

1. Select Terrain > Analysis > Points > Analyze Between Points from the ribbon menu and
follow the heads-up prompts.

e Select Terrain Model element: Click on a contour line to identify the terrain model
e Select Start Point: Click a location in the terrain to define the first point

As you move your cursor in the view, a line with the slope and a directional arrow
are dynamically updated and the heads-up display will show the elevations,
elevation difference, slope, distance and angle.

o Alt selects a different Terrain: Click a second location to define the second point
and place the annotation

2. Select another set of points and label the slope.

3. Reset or Esc to exit the command.

EJ OpenRoads Modeling - v H t. Mo« ~ j =TT s
Home Terrain Geometry Site Corridors Model Detailing Drawing Preduction Drawing Lilities Collaborate View Help
] d From File g0 ¥ A‘% & Add Features % Edit Model > EI N7
T g _ A @ & _ & A e B
- 22| From Graphical Filter ~ X £y Remove Features 8By Edit Complex Model - ’ =
Element ... Additional Topo Active Transform  Points Ca)cylate Yolumes Hydraul
aj Selection . * &4 From Elements Methods ~  Import = i % Change Feature Type £ Boundary Options = Tools = - Area ~ -
Primary Selection Create Edit Jz"
rH - ‘
[') 7-.. ['} £ ~ ‘E_‘ 'ﬁ - i?? No Featun
—— — | Parameters ~

Elevation 1

w8 View 1- Top, Default
E-slH-b- s P2PROANHUREEERET XS

‘ sappadoly (2 | | 1aiojdx3 o

Figure 133 - Analyze Between Points
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Notes:

The terrain contours or triangles do not have to be displayed for the Analyze
Between Points command to function, but you do have to be able to select the
terrain.

The slope annotation symbology is controlled by the active Text Style. In the Label
Terrain Spots activity above, the Label - Center Center text style was selected and
that is controlling the display. You can change the active text style in the Label
Terrain Spots command, or go to the Drawing Production > Text > Place Text
command and select a text style.

The slope text, direction arrow and line are multiple types of elements and are
independent of the terrain display. Changing the terrain display will not alter the
graphics placed with this command. To delete the graphics placed, use the Element
Selection tool to select the graphics and then press the delete key.
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Exercise 7 — Connecting to GIS Data

You can now display contextual data using the tools available in this workflow You can display
data from different standard geospatial web services allowing to see the context of existing
assets and data Feature Services Connections.

Connecticut offers the open data that can be connected to, below is the link to the list
https://servicesl.arcgis.com/FCaUeJ5SOVtimake/ArcGIS/rest/services

In these exercises we will be using Feature Services in the Geospatial Context workflow .

ﬂ Geospatial Context v = H l'_s:; Ests - - * |.E’.l 5 C:\Users\richardeh'State of Connect
Home View Drawing Drawing Aids Help
. . B [ Bre- R & b @0 QU 5 LY o¢
& MNone Default ((none)) Q r B - e = v g 'U—U EP s
- v|[= v |[= - - | Explorer Aftach - PopSet | Coordinate Bin New Delete Edit Que Clear
Eo =0 =0 @0 &0 F Tools~ 75 ~ 5 ~ Systern I\-’Iapgs Featu?és Features
Attributes Primary Geographic Feature Services

Figure 134 - Geospatial Workflow

7.1 Connecting to a Feature Service

The CTDOT DDE come with the following configured services. In this section you will be walked
through the step to connect to them

1. Create a new file in the Share folder using NAD 83 / NAVD 88 and name it
HW_NC_1234_1234_AADT.dgn or SB_NC_1234_1234_AADT.dgn

2. In the View select Background Map and choose the Map Type Road.

3. Zoom to the Downtown Hartford area.

& View1, Default EeRE =
@6 b-4 P LROND EE KR
Middl ()
school 3
I o
> P, o\edsant St —
& \ 91
DOWNTOWN HARTFORD
y : L& b 'e52 “Morganist 30
% "G Morgan St'S = (44 ]
8 15 5 Pk » : 328
rate 5 T =
(2)
Bushnell Park Wi ol St - & DOWNTOWN
s,
SR (o
91 G2
P

Linden, p,

Figure 135 - View Window of Background Map
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4. Select Geospatial Context from the Quick Access Toolbar. In the Feature Services section select
NEW.

5. The New Feature Service Connection dialog box will appear select Services.

E’J Mew Feature Service Connection X

Service URL : I ~ Services.. I

Connection Name :
User Name :

Password :

0K Cancel

Figure 136 - New Feature Service Connection

6. Select AADT and click Close.

EJ Feature Service Manager - m} X

@/X

Connection Name URL Scope

https://services1.arcgis.com/FCaUe)550W imake/ ArcGlS /rest/services/AADT...  Organization
CTDOT_Project_Work_Areas https://services 1.arcgis.com./FCa e 550 Imake /ArcGIS rest /services/CTDO...  Organization

* Close

Figure 137 - Feature Service Manager

7. On the New Feature Service Connection click OK.

E’J Mew Feature Service Connection >

Service URL : |hﬂps:fﬁsenrices1.arcgis.comr"FCaUeJEpSO\ﬁImakef’NcGIS;"rest;"senricesr"MDTr"FeatureSe w Services...

Connection Name : |MDT

Carcel

Figure 138 - New Feature Service Connection

8. On the New Feature Parameters, make sure AADT is checked Select Connect.

ﬂ MNew Feature Connection Parameters *
Selected Features:
B--- @ AADT (https.//services 1 arcgis.com/FCalleJ 550Vt Imake /ArcG1 S /rest /services/
L] L AADT
< >
Connect Cancel

Figure 139 - New Feature Service Connection Parameters
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9. In the Feature Services section select Query Features

10. It may take a few seconds for the data to load, click on one of the graphics and view the
data. You may find it easier to turn off the Background Map.

1. Click on the new purple lines and view the data in Properties. Notice the AADT Item box
and review the fields

Properties YA X ew T, Detaut
4 % Elements (1) E-ax-b-d LLROGYIBEIXR
4 N AADT
> @ ltems
General d
Element Description _ Line String

Level  AADT-AADT (fnone))

Color B [165.83.183]

Line Style Ho

Weight B

Class Primary

Template (None)

Transparency 0

Priority 0

Geometry -~

Count 21

Segments b
Totel Length 1683.756"

Start Point 1019672.290'.841625.068" ¥ Hartford Civic

End Point 1021254.531°,841201.391" Center

Length
Count 22
{4 Point

-
of Busi

Extended v
AADT -~ )

FID 25951

D

ROUTE_ID saw

BEGIN_POIN 62.0700

by
Prate e} TE"’IJ’GS,

S tat
END_POINT 62.3700 e - Hou.fg
RTOP_PRIS PRI \
AADT_IT X REV
AADT_AADT_ 81700
AADT_STATI
URL hitps:/Aminfo-dot ct gov/TMINF g
Shape__Length 687.3862 ‘:
| DT Yeart 2018 nell Park Llly Pond 3 Aé.fu;l DO
Raw Data v 2 Buri
n Grounds b

Figure 140 - AADT Properties

12. These query results are a snapshot in time, if some time has passed and you would like to
view new results you will need to run the query again in this file.
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7.2 Setting up a new Feature Service

1.

a ~ w N

Create a new file in the Share folder using NAD 83 / NAVD 88 and name it
HW_NC_1234_1234_Exsiting_ lllumination.dgn or
SB_NC_1234_1234_Exsiting_lllumination.dgn

In the View select Background Map and choose the Map Type Road.
Zoom to the Downtown Hartford area.
In the Feature Services section select New.

The New Feature Service Connection dialog box will appear select Services

\ﬂ Feature Service Manager B " X
@/ X0

Connection Name URL Scope
AADT hitps.//services1.arcgis.com...  Onganization
CTDOT_Project_Work_Areas hitps.//services1.arcgis.com...  Onganization

Close

Figure 141 - Feature Service Manager
On the Feature Service manager click on Create Service Definition

On the Create Service Definition paste in:
https://servicesl.arcgis.com/FCaUeJ5SOVtimake/ArcGIS/rest/services/ CTDOT _lllumination
[FeatureServer

Click in Connection Name, a name will auto fill, for Scope select WorkSet, click OK

&) Create Service Definition X

URL: |hﬂp5 -/ fservices 1 arcgis.com/FCa UeJESOMImakechGISIrestfsen|

Connection Name: |CTDOT_IIIun1ination| |

Scope:; | Work Set w

Ok Cancel

Figure 142 - Create Service Definition
Click on the Connection name and select Close.

& Feature Service Manager - O x
Connection Name URL Scope
AADT hitps://services1 arcgis.com...  Onganization

CTDOT_Project_Work_Areas hitps://services1.arcgis.com... Onganization

CTDOT_lllumination hitps://services1.arcgis.com...

Close

Figure 143 - Feature Service Manager

95


https://services1.arcgis.com/FCaUeJ5SOVtImake/ArcGIS/rest/services/CTDOT_Illumination/FeatureServer
https://services1.arcgis.com/FCaUeJ5SOVtImake/ArcGIS/rest/services/CTDOT_Illumination/FeatureServer

VOLUME 2 - Working with Existing Data

9. On the New Feature Service Connection click OK.
10. On the New Feature Parameters, make sure all options are checked Select Connect.

E lew Feature Connection Parameters *

Selected Features: L\\)

CTDOT_llumination (https://services1.arcgis.com/FCallel5
.. llumination Conduits {undergound)

| o Light Standards

] o Lighting Cabinets

Connect Cancel

Figure 144 - New Feature Service Connection Parameters

1. In file explorer browse to your workset and notice the file
|standards |Data|FeatureServiceServerList.xml was created. This is because WorkSet
was selected for Scope.

12. Back in the CAD application select Edit feature Services. Only have the lllumination options
toggled on.

1o R @ b holgas LN e

:

di

-~ PopSet ' Coordinate Bing New Delete Edit Query  Clear
v @ N System  Maps Features Features
1ary Geographic Feature Services

i ﬂ Feature Connection Parameters X al e?

—  Selected Features:

SRR Featurs Connections
E||:| g AADT (https://services 1 arcgis.com/FCalle) 550V Imak;
E||:| @ CTDOT_Project_Work_Areas {https://services1.arcgis.c
o 0y Project Work Areas
CTDOT_lllumination {https://services 1.arcgis.com/FCal |
.. llumination Conduits {undergound)
o Light Standards
fef] o Lighting Cabinets

Figure 145 - Edit Feature Service Connection Parameters
13. In the Feature Services section select Query Features

14. Click in the view with the new lines and points and review the data in Properties.
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Exercise 8 — Skills Review

This section is to be completed independently. Use the previous exercises as a guide.

The following files will be used as the base data:

Survey - These files use a Datum of NAV 1983 & NAVD 1929 and are old V8i files
e Active_Survey\SV_XX_047_0122_Ellington_3.grn

e Active_Survey\SV_XX_047_0122_Ellington_4.grn

o Active_Survey\SV_XX_047_0122_Ellington_5.grn

o Active_Survey\SV_XX_047_0122_Ellington_6.grn

e Active_Survey\SV_XX_047_0122_Ellingtion_ORD_Terrain.dgn

Rasters and LAS Data- These files use a Datum of NAV 1983 & NAVD 1988
» Share\Ellington\*.sid
» Share)\ Ellington\*las

Create three files:
a. 2D Raster container file
b. 3D LAS container file
c. Design file that Geospatially matches the Survey Data and reference in the Raster and LAS
Container Files, Survey Ground Files and Survey Terrain
Discussion:
1. What seed file did you use to create a?
2. What seed file did you use to create b?
3. What seed file did you use to create c?
4. In File c. what steps did you take to line up the References of the old V8i Ground files?
5

In File c. what steps did you take to line up the References of Raster Container?
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Answers:

1.

What seed file did you use to create a?
Organization \ Seed \ GCS \ 2D_NAD83FT_NAVD88.dgn

What seed file did you use to create b?
Organization \ Seed \ GCS \ 3D_NAD83FT_NAVD88.dgn

What seed file did you use to create c?
Organization \ Seed \ GCS \ 2D_NAD83FT_NAVD29.dgn

In File c. what steps did you take to line up the References of the old V8i Ground files?
e Orientation: Coincident World
e Inthe References dialog box changed True Scale to off and the scaleto1to1

In File c. what steps did you take to line up the References of Raster and LAS Containers?
o Reference this file in using Geograpghic - reprojected
» Reproject Elevations

Lookin: | verrE @ 3D-VBDGN
: MName ° Status Date modified
i gl s ey [ n | B T
Quick access i i e 5
l Il _ L} _ " L] L
Il | - L "
Desktop II = =
is =
" anm . " .?
Libraries 58 I =] i
e = a
Q Attachment Method
This PC Geographic - Reprojected s

Figure 146 - Reference this file in using Geographic — reprojected

E| References (6 of & unique, & dis

Reprojection Settings N
= Stroke Tolerance 0.1000
IDDIS ErDFIEI"tIES Reproject Cell components | if Spatially Large
il Reproject Multiline Text com i Spatially Large
E:: - attEChment"' Rotate Cells Yes
deate SEqUEHCE... Scale Cells Yes
Slot Rotate Text Elements Yes
Adjust Colaors... Scale Text Elements Yes
1 . . Stroke Arcs to Line Strings if Spatially Large
2 | Reprojection... [~ | Stroke Ellipses to Line String i Spatially Large
. A5 roke Cunise to lins String: . Soatially Large
3 Hilite b Reproject Elevations Yes
4 Level Manager
5 . |
|I Level Display OK Cancel

Presentation...

Figure 147 - Reproject Elevations
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Dataset Install for Self-Paced Training

The training data set is stored in SharePoint for those doing self-paced training.

1. In Microsoft Edge browse to: DOT CTDOT_DDE - Training Datasets - All Documents

2. Click on Training Data Sets and select Volume 2. Click on the three dots ... and select

Download.

Private group

CONMECT

i Training Datasets [l -
CONNECT_OBD_Dataset

Shared with us @ [0 nName

SELECTSeries [~ Volume 2 = Bl
Training Datasets

Recycle bin

Edit

Feturn to classic SharePoint

~

Home B Editingridview & Share & Copylink [ Delete

Modified

Share

Copy link

Manage access

Delete

Automate

Faworite

Add shortcut to OneDrive

Download

Figure 148 - DDE SharePoint Page - Download Training Dataset

3. CTDOT employees - In File Explorer under This PC browse to Downloads and copy the
Active_Survey, Highways and Share folders to your Non-Project Work Area.

C:|Users|yourname|OnebDrive - State of Connecticut|CAD_NonProjects |Design |

Consultants or those who would like to work outside of one drive can create a working

folder on their computer.

4. When launching the application In CAD Accounting use the Non-Projects option for Run

Program.
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Reference

Orientation - Sets the view of the model being attached. The list may also include saved views
and named boundaries. You can select multiples of a type of orientation to attach. For example,
you could attach multiple saved views. Coincident and Coincident World are treated as the same

type.

Coincident — Aligns the references with regard to design plane coordinates only.

Coincident World — Aligns the references with the active model with regard to both Global Origin
and design plane coordinates.

To Determine the Location of the Global Origin Key in ACTIVE ORIGIN $

Geographic — AEC Transform — Calculates the linear transform that gives the best approximation
to the results of performing the full reprojection algorithm, if the active model and the reference
have geographic coordinate systems. The approximation is acceptable for smaller scale data,
such as most man-made structures occupying less than a square kilometer.

When the geographic coordinate system is created from placemark monument points, it
maintains angles and consistently scales the model relative to the primary placemark monument
point and the scale of the data at that point in the coordinate system.

For geographic data, the results are unlikely to be acceptable. To evaluate if this method is an
acceptable approximation, the maximum error is displayed in the Description field. It is calculated
by applying the exact calculation to each corner of the reference range and comparing that
position to the position calculated from the transform. For references covering geographically
small areas, the errors are typically small fractions of a meter. The advantage of this
georeferencing method is that it gives the same performance as other reference attachments,
since reprojection is not necessary.

When two models use the same base geographic coordinate system with the only difference
being their local transforms, MicroStation can calculate an exact linear transform between the
two models.

Geographic — Reprojected — Reprojects all data in the reference model from the reference
model’s geographic coordinate system to the active model’s geographic coordinate system, if the
active model and the reference have geographic coordinate systems. The reprojected data is
stored only in memory (since the reference is not changed), so the reprojection calculations
happen each time the reference is loaded. This increases the time required to open the active
model but is more accurate.

This orientation mathematically recalculates points in the reference model to align with
corresponding latitude/longitude points in the active model.
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Standard Views — Identifies the views that can be used to display the reference: Top, Front, Right,
Isometric, Bottom, Back, Left, or Right Isometric. If the file being attached is 2D, you can choose only
the Top view.

Saved Views — Identifies the saved views that are available in the reference.

Named Boundaries — Identifies the named boundaries that are available in the reference. When a
3D model is selected for attachment, you can expand a named boundary and select a standard
rotation to apply to the view attachment. For example, if you select a named boundary, then
expand it to select the Top view, the extents of the named boundary are used, and the orientation
is the top view.

When a named fence is used to attach a reference, all levels are on. If a particular level is desired,
then use the named fence as a clip volume for a saved view in the reference, and select the saved
view.
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