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Description

This is a 2-day training course to include fundamentals of 3D Modeling. Participants will continue to learn the
Bentley OpenRoads Designer Connect Edition tools for design and modeling within the FDOTCONNECT
workspace. Several advanced concepts and technologies will be introduced including:

Rule Based Superelevation Design Parameters
Associating Template Points to Superelevation Lanes
Constructing 3D Elements

Building Intersection Terrains from 3D Elements
Appling a Surface Depth to Terrain Elements

Placing 3D Civil Cells

Configuring Advanced 2D and 3D Civil Cells

Corridor and Terrain Model Clipping

Applying Linear Templates to 3D Elements

Building DTM, XML Files for Construction Deliverables

Objectives

Create a Superelevation Shape Model.

Create Superelevation Sections and Lanes.

Calculate and Assign Superelevation to a Corridor.

Create an Intersection Terrain Model from 3D Elements.
Create a Traffic Separator Nose Model on the Corridor Model.
Create an Island Model on an Intersection.

Apply Linear Corridors along 3D Elements.

Create 3D Driveway on a Corridor Model.

Create 3D Sidewalk Ramps on Intersection Model.

Prepare the Files Necessary for Construction Deliverables.

Audience
e FDOT Roadway Designers and Engineers

Prerequisites

Participants need to have a basic understanding of Computer Aided Drafting and Design (CADD) using
MicroStation, a basic understanding of OpenRoads Designer Connect Edition concepts and a solid understanding
of the engineering necessary to design a Roadway.

In addition to the above, the participant is required to complete:
FDOT Roadway Design and 3D Modeling - Basic Training.
Duration: 16 Hours
Professional Credit Hours: 16 PDHs

Note PDH Credit will only be available with Instructor lead or Computer Based Training (CBT) thru Learning
Curve.
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INTRODUCTION

This course was developed to introduce OpenRoads Designer CONNECT Edition - OpenRoads Technology tools
for design and modeling on Florida Department of Transportation (FDOT) projects. The curriculum was
developed within the FDOTCONNECT Workspace to provide sample exercises for most of the new Civil Tools
on a sample project data set.

COURSE OBJECTIVES

Participants of this course will be introduced to the newest OpenRoads Technology and a Workflow for
designing two dimensional (2D) Plans, Profiles, Cross Sections and three dimensional (3D) Models for
Construction Deliverables. At successful completion they will have learned how to:

Create a Terrain Element from the existing surface to be used as a reference for the project.
Develop Existing Feature Terrain Surfaces to be shown on cross sections and used in earthwork calculations.

Use Civil Geometry Elements in the design file to calculate and define a proposed centerline of construction
and while using the built in Design Standards Criteria checking.

Use Civil Geometry Elements in the design file to define the roadway features of the proposed design.
Apply Civil Cells delivered within the FDOTCONNECT Civil Cell DGN library.

Use Civil Geometry Elements in the design file to define the vertical profiles of a proposed centerline.
Use the Standard Components and Templates within the FDOTCONNECT Template library.

Create a 3D Model of the existing and proposed Roadways.

Reference 2D Civil Geometry Elements to a Corridor Model by adding the elements for use as design model
control lines.

Apply varying Typical Section conditions along the project, including: variable medians, special ditches,
handrail checks, gravity wall placement, slope conditions, left and right turns, etc.

Define the Superelevation Standards along a corridor.

View Dynamic Cross Sections for review, updates, and design checks along the project before cross sections
are created for printing.

Create and display 3D Models for better designing and visualization.
Use the Milling Overbuild and Overlay Components on a project corridor.

Apply Corridor Modeling Techniques used for developing driveways and intersection, etc.

FDOT Roadway Design 3D Modeling ©2021 FDOT 1



Expectations — What This Course Provides INTRODUCTION

EXPECTATIONS — WHAT THIS COURSE PROVIDES

This course provides a standard workflow for designing a project with Bentley Systems OpenRoads Designer
CONNECT Edition - OpenRoads Technology within the FDOTCONNECT Workspace. Although the majority
of tools are used throughout, this course does not provide a description of every Bentley Systems OpenRoads
Designer CONNECT Edition - OpenRoads Technology Civil Tool. Integrated help for each of the tools can
be found by selecting FILE then going to the backstage and selecting Help to bring up Bentley’s ONLINE HELP
or from the Ribbon pick the HELP icon.

&1 | OpenRoads Modelin, M= glie « - (= Ci\WorkSets\FDOT\22049555201\drainage\ DRPRRDO1.dgn [2D - V8 DGN] - OpenRoads Designer CONNECT Edition -7 X
P L] i I8 = 9 g P g
M Home  Temasin  Geometry  Sitelayout  Comidors  Model Detailing  Drawing Production  Drawing  View  FDOT Search Ribbon (F4) o~ ‘- ~R e
= 2 =R o) 7 > ' 1, 1
& |None || Default || ¥ [ = he Z I
G0 20 =0 <@ &0 - Exm?v:r aimch B @ | B D | rets Gl comor Agﬂ Terrsin ‘rlﬂpuﬂ \mﬁﬁ é{ﬂpi“ HELP ICON
= Ed = Tools~ % - T+ selection [}~ - Analysis~ Repors™ Manager Importr Geomelry~ IRD  tolFC gs 's
g rings Bentley's online Help
Attributes Primary Selection Model Analysis and Reporting Model Import/Export

i s
i @ [No Feature Defnion et @i A /O i A ] v

CA\WorkSets\FDOT\44143355201\roadway  ALGMRD_CenterLined1.dgn

Hel
New p
Open
@ Help Contents OpenRoads Designer Help Documentation
Save
Save As E COMNMECT Advisor Open CONMECT Advisor
Save Settings
Send Mail " Bentley Institute Link to Bentley Institute Training

Close

o OpenRoads Designer Community| Link to OpenRoads Designer Community
Tools

Settings
@) Product Support Link to Bentley Product Support
Properties
. ST
[t " C % Check Product Updates Check for OpenRoads Designer Updates
Import
Export =
:“?*i RSS Reader Open RSS Reader
Publish i-model
Help D ReadMe Display Product Requirements, Installation Guide and Legal Notice

L3
Feedback m

About OpenRoads Designer|  Display information about the installed version of OpenRoads Designer
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INTRODUCTION Document StyleDocument Style

DOCUMENT STYLE

Style conventions used throughout the course guide are shown in the following table.

Item Convention Example

Menu names Bold N e File>Open

and (Names separated i i

commands _ p e File > ComSelect > Design
with > symbol)

Dialog box Bold e  Click the Apply button.

Actions

e  Click the Graphic Select button to the right
of the Horizontal Alignment Include box.

e Inthe Segment Type list, click Lines.

Dialog box Italic e Keyin Hemfield Road in the Alignment
Field Names Name field.

e  Click the Graphic Select button to the right
of the Horizontal Alignment Include field.

e Inthe Segment Type list, click Lines.

Key-ins Bold e Key in Hemfield Road in the Alignment
Name field.
File Names Italic e Open the file ALGNRDO1.dgn in the

C:\WorkSets\FDOT\22049555201\Roadway.

File Paths Non italic e Open thefile _Blank.dgn in the
C:\WorkSets\FDOT\22049555201

New Terms Italic e The Template Library contains templates,
or Emphasis which represent typical sections of the
proposed roadway.

We would like to introduce the user to a new workflow terminology using the Ribbon if you see a direction like this:

OPENROADS MODELING>GEOMETRY>HORIZONTAL>Lines>Line From Element>Simple Line From
Element

This means we are in the WorkFlow of OpenRoads Modeling which has a Tab named Geometry, and has tools
that are located in the Horizontal Group. Now that we are in the right workflow, Tab and Group we may need
to click on a tool that has more than one option.

FDOT Roadway Design 3D Modeling ©2021 FDOT 3



File Types INTRODUCTION

FILE TYPES

The Bentley Systems OpenRoads Technology road design process uses a single source file type, the DGN file.
All pertinent design data is stored in the design file. This information can be viewed through the Project Explorer
and reported on in the Civil Report Browser.

Below is a brief description of some file types which can be imported or exported (i/0) with OpenRoads
Technology.

File Type Description:

Surface.tin (i/0) - A binary file, also known as a GEOPAK digital terrain model (DTM),that stores features
made up of random points, break lines, and boundary data along with triangulated surface model. The features
and the triangles together represent an existing ground surface.

Surface.xml (i/0) — A text based file, LandXML format, which stores civil data such as surfaces, breaklines,
or horizontal and vertical alignments

Surface.dat (i) - A binary (or ASCII) file containing string and point information that is used for digital terrain
model construction.

Surface.dtm (i/o) — A binary file, also known as a Roadway Designer digital terrain model that stores features
made up of components, break lines, and boundary data along with triangulated surface model. The features
and the triangles together represent either existing ground surface or the proposed roadway corridor model.

Template Library.itl (i) - Stores templates and template components. Different components can be assembled
to build templates, which define the typical sections of a roadway. Only one Template Library file may be
open for editing at a given time.

LEARNING RESOURCES

There are several resources available for learning about the various Bentley Systems OpenRoads Designer
CONNECT Edition OpenRoads Technology tools. Among them are:

Bentley Communities:

https://communities.bentley.com/products/road __ site _design/w/road and_site design__wiki/33435/openr
oads-designer

http://communities.bentley.com/products/road___site_design/w/road_and_site_design__wiki/7021.openroads-support-clips-technotes-
fags.aspx

Bentley Learn:

Bentley Institute site is for registered user and may require a Select Server site license to participate:
https://learn.bentley.com

Bentley Product OpenRoads:
Videos are available on a variety of topics: https://www.Bentley.com
YouTube:

Bentley OpenRoads Videos are available on a variety of topics: http://www.youtube.com/user/BentleyCivil

YouTube Search - Google:

Bentley OpenRoads returns several sites with videos for learning how to apply the technology on project
specific situations.

Production Support Office | CADD (CADD) Website: http://www.fdot.gov/cadd/
Webinar training recordings are available on many of the subjects covered in this manual:
http://www.fdot.gov/cadd/main/FDOTCaddTraining.shtm

©2021 FDOT FDOT Roadway Design 3D Modeling
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INTRODUCTION Course Supporting FilesIntroducing a New Workspace

http://www.fdot.gov/cadd/downloads/webinars/Posted.shtm#loadSection
https://www.youtube.com/channel/UCgbY8kgZuXplpyYV6IIQw A

COURSE SUPPORTING FILES

The exercises for each chapter are independent of one another and can be used without having to complete the
exercises in previous modules. The exercise files are organized into separate completed Selected zip files for each
chapter. All files used in this course are located also at this link:

https://www.fdot.gov/cadd/downloads/documentation/fdotconnecttraining/fdotord/fdotconnect-roadway-
design-3d-modeling

INTRODUCING A NEW WORKSPACE

FDOTCONNECT PREDEFINED SETTINGS

FDOTConnect for
OpenRoads
Designer
DESIGN FILE SETTINGS:
.
Category |
= . . AN
Active Angle Station Settings
Active Scale Format SS5+55 55
Angle Readout Format Delimiter +
Axic Precision 0.12
Civil Formatting Equation By Name
'(__:;:2; Radius Settings -~
Grid Degree Of Curve Method Arc
|sometric Degree Of Curve Length 100.00"
Locks Radius Toggle Char d
:::E::n Spiral Settings N
Views | Spiral Type Clothoid |
Waorking Units
Profile Settings ~

Elevation Precision 0.123

Slope Format Percentage

Sloane Pracicion n 171 v

Focus Item Description

Select category to view.

FDOT Roadway Design 3D Modeling ©2021 FDOT 5
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Introducing a New Workspace INTRODUCTION

FDOTCONNECT WORKSPACE PREFERENCES:

Category
Marne for Preferences: | Default Preferences
Database
Deccartes
Help Settings | Subsurface Utilities v A
Input
Language Manipulator Settings -~
Look and Feel Manipulator Size 250000
Mouse Wheel Normal Color Il [0.0.255]
Operation Read-Only Color B [255.0.0]
Position Mapping Selected In Property Pane Color [] [128.255.255]
Raster Manager Selected Color B [0.192.0]
Reference Manipulator Font Avial
Render Manipulator Font Scale 1.3000
Ribbon Manipulator Transparency 30.0000
Spelling Use Shaded Manipulators True
$:3: | Survey Decorators h 4 |
Update Settings | Aquaplaning Settings v |
View Options
View Options - Civil . | Superelevation Settings v |
: | Survey Locator b4 | W

Focus ltem Description:

For more options, click on the category list at left.

Defaults ~ OK | Cancel
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INTRODUCTION Introducing a New Workspacelntroducing a New Workspace

FDOTCONNECT FuNCTION KEYS

F1  Opens the OpenRoads Designer OnLine Help. Ctrl+F1 Closes all Views except View 1
F2  Open View 1 (2D Plan) and View 2 (3D Isometric) and fits both views.
F3  Opens View 3 (2D Plan), closes all View 4, and arranges all Views.

F4  Open View 1 (2D Plan) , View 2 (3D Isometric), View 1 (2D Plan), View 1 (2D Plan) &
Fits All views

F5 Toggles Dim References ON/OFF

F6  Resets out of any ongoing commands.

F7  Toggles the Construction view attribute ON/OFF.

F8  Toggles between MicroStation AccuDraw and Civil AccuDraw.
F9  Toggles (opens or closes) the Reference dialog.

F10 Toggles (opens or closes) the Level Display dialog.

F11 Toggles (opens or closes) the Project Explorer dialog.

F12 Opens the Create Template dialog.

E[Epnction Keys: ..\Preference Seeds\FDOT_ORD_FKEY.mnu *
.‘:.
“ K

Function Keys

[ Al ] Shift F1 b
Key: F1
Action: | help

Key Action =

F1 help

F2 vha run [ViewSet] Modulel. TwoView3D

F3 view on 3; view off 4; window arrange

F4 vha run [ViewSet] Modulel.FourView

F3 vha run [ViewSet] Modulel.5etActiveModel ToDrawlast

F& choose none

F7 vba run [View5set] Modulel.TeggleViewConstructions;

F2 vhba run [AccuDraw] Teggle. ToggleOnOff

Fa dialeg reference teggle

F10 leveldisplay dialog toggle

F11 dialog explorer toggle

F12 corridor templatelibrary open W

< >

Save Cancel
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Introducing a New Workspace INTRODUCTION

e Function Key F1 — Civil Help

EﬁOnline Help *

OpenRoads Designer will now display online help. Make sure you have internet
connectivity.

To view offline help, uncheck the “Use Online Help” option in the Preferences
dialog (File > User > Preferences) from the Help Settings category.

[] Do not display again

71+ @ || Search.. L~

@ hitps://docs bentley.comy/LiveContent/web/Cpe

& OpenRoads Designer CON... % |

File Edt View Favortes Tools Help
M v B v @ v Pagev Safetyv Tooksv @~ [ (8 0

E:j OpenRoads Designer CONNECT Edition Enter search terms S

» OpenRoads Designer CONNECT A

ction OpenRoads Designer CONNECT Edition Help

[ what's New? Last updated: July 10, 2019

P Getting Started

} The Ribbon

} File OpenRoads Designer CONNECT Edition
} Home What's New?

} Terrain Getting Started

» Geometry The Ribbon
Contents File

Home

Search Terrain

Tool Index §eometw

Key-in Index Site Layout
Corridors v
A —

e Function Key F2 — Open and Fits Two Views Setup; View 1- 2D Plan, View 2-1sometric.
® View1, Default [F=lF=-)mEs) | w View?. Default-3D o [ =

oy~ ~AQQREHY N BE|IEGE Br-E&-ARQREPO WEESH V26
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INTRODUCTION

Introducing a New Workspacelntroducing a New Workspace

e Function Key F3 — Opens View 3; Closes View 4 and Arranges Views.

B View1, Default

FEEEE

® View 2, Default-3D = (= >]
E-&8E- A QREHO WEE ST LE

W View 3, Profile - CL2

e Function Key F4 — Opens and fits Four View Setup; View 1- 2D Plan, View 2-Isometric, View 3,4 - custom

B View1, Defaul

It

o View 2, Default-3D o || B &
B-@du- A HBO VRS HTLE

B View 3, Profile - SR61Copy
Eru- A REHEBE NG| S| -

e ——————, o
o

e

B View 4, Cross Section - Complex Element: SR61Copy EI@
View Properties || |« = 2:00.00 [ =

FDOT Roadway Design 3D Modeling
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Introducing a New Workspace INTRODUCTION

e Function Key F5 — Toggle Dim References.

e Function Key F6 — Resets Out of Any Ongoing Commands.

e Function Key F7 — Toggles On/Off Construction View Attributes.

10 ©2021 FDOT FDOT Roadway Design 3D Modeling



INTRODUCTION

Function Key F8 — Toggles Between MicroStation AccuDraw and Civil AccuDraw.

X [ 2007504.601253
Y | 205753 814444

Function Key F9 — Toggles Reference Dialog Open\Close.

Tools Properties

B v R >
Slet ' 3 File Name

Offset X
N @
Mesting Depth: Dis

Georeferenced:

E| References (0 of 0 unique, 0 displayed)

D & () F

Model

play Overrides:

-

» + Y

| 7

Description

Rotation

A @ 4 Nested Attachments:

> | Mew Level Display:

X

Logical

Hilite i

Orientation

Function Key F10 — Toggles Level Display Dialog Open\Close.

MName

Used

Level Display - View 1 — )
I:.l‘J_'I Eﬂ VIE‘W Display v
k= Y aller~ [Levels v [ad ~
DSGMRDO3.dgn
- —

Default
AccessRamp_ep
ActivePointCe...
ActivePts-Co...

AdhocPoint_dp
AdviWarnPanel
AdviWarnVehicle

Aggregate
AgricultField_ep

FDOT Roadway Design 3D Modeling

©2021 FDOT
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Introducing a New Workspace

INTRODUCTION

e Function Key F11 Toggles Project Explorer Dialog Open/Close.

), Explaorer - X
Fe Links OpenFoads Standards | Subsurface Lkilities Model - Survey
File & tems #/ Resources OpenRoads Model & Sheet Index
Q Q.
Seanc Lle
4 . DSGMRDO3.dgn (Default)
" Alignments
% Terrain Models
T corridors
I Linear Template
B Surface Templates
= Civil Cells
7 Superelevation
.~ Cant
/" Linear Geometry
|&2 3D Linear Elements
¥ Points
.+ Referenced Models
%; Sight Visibility Sections
@’5 Aquaplaning
5 ConicSlope
|5 E Site Layout
¢ Function Key F12 Corridor Modeling, Opens Create Template Dialog.
51 Create Template = [ & ]
File Edit Add Tools
Template Library Curent Template Display [ G
3 C\e\projects 2204955520 Twoa] | Nme:  SRg1 © Comporents () Constraints —
ZZ Point Nams List Description Display Point Names [ Hep |

[C3] Components
23 Comidor Templates
2=¢ PPM EXHIBIT TYP-A {Cun
B sret
= SRE1_4_2_TRANS
>= SRE1_4_2_TRANS_SHLD|
= SRS
= SR981
(23 End Conditians
(£ Linear Templates
=3 Surface Templates
»=¢ Concrete
= Pavement
2=¢ Pavement_Surface

< I 3

Library _ Active Template L] 5

Preview

12 ©2021 FDOT
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INTRODUCTION Introducing a New Workspacelntroducing a New Workspace

FDOTCONNECT USeErR CONFIGURATION VARIABLES

N
| i
File
| Category [l x
All Variable Name Description Level Flags -
| EE‘I'S DWGRDL _DIR DWG Redline Location Undlefined =
D”t”';.‘ MS_ADDINPATH Addins WorkSpace =
Datab' &= MS_ADDIN_DEPENDENCYPATH Addln Dependencies WorkSpace
Da 2 ESAE Jicat MS_DEF Design Files System
| Des‘g" sz \cations MS_DGNLIBLIST DGN Library List WorkSpace Edit...
| D;?E:I‘JXII: oy MS_DGNLIBLIST_DETAILINGSYMBOLSTYLES Process the DGNLIBs for available Detailin... WorkSpace
p Ny Lk MS_DGNLIBLIST DIMENSIONSTYLES Process the DGNLIBs for available Dimens... WorkSpace ZAssi
E:tg'"ste”"g ks MS_DGNLIBLIST_DISPLAYSTYLES Process the DGNLIBs for available Display ... WorkSpace
F‘egm"s MS_DGNLIBLIST_DRAWINGSEEDS Process the DGNLIBs for available Drawin... WorkSpace
B ordinat MS_DGNLIBLIST_LINESTYLES Process the DGNLIEs for available LineStyles. Undefined Delete
LEDQ‘"’F ¢ oordinates MS_DGNLIBLIST_LINKS DGN Library List for Link Set files, System
Me"es Recond MS_DGNLIBLIST_PRINTING DGN Library List for Print Styles, WorkSpace
M“f Ecorder MS_DGMLIBLIST_RENDER DGN Library List for Rendering tasks, System
OEE' P MS_DGNLIBLIST_TEXTFAVORITES Process the DGNLIBs for available Text fav... WorkSpace
0 " MS_DGNLIBLIST_TEXTSTYLES Process the DGMLIBs for available Text Styles, WorkSpace
’ F‘E’:C“”" | MS_ECFRAMEWORK_SCHEMAS ECSchema Search Path System
P°‘” °S“ PT MS_FILTER_LIB_DIR Filter Library Path System
P"’T”’ saren Faths MS_GUIDGNLIBLIST User Interface DGN Library List WorkSpace
rnang MS_ICOMLIBRARVLIST Icon Library List System o
Protection r—— e Dot oo ~ hd
RQU‘:kVIS‘M Expansion Detailed Description
aster
Reference C:\FDOTConnect\WorkSpaces\FDOT\Standards\Dgnlib\™.dgnlib | [List of DGN library files that are used to find Levels, Line Styles,
Rendering/Images C:\Worksets\FDOT\44143355207\Standards\Dgnlib\".dgnlib Text Styles, Dimension Styles, Multiline Styles, Element Templates,
Reports CAFDOTConnect\Organization-Civil FDOT\Dgnlib!\Featu..\FDOT_SUE*.dgnlib gﬂﬁ F_‘“‘Ué‘test dm?‘e 553{'55'« RESPD‘“ Dgf'"'ltm”;’ ‘D“";‘W iEE‘“’
5 CAProgram Files\Bentley\OpenRoads Designer CONNECT Editi..\*.dgnlib L L s, D S, M S L Ll e s
ecurity CAFDOTC o CivINFDO..\FDOT Standards F danlib Saved Views and ltem Types for your current session,
Seed Files Al onnect\Organization-Civil\] S\ _Standards_Features.dgnli (MS_DGHLIBLIST)
Speling C:\FDOTConnect\Organization-Civil FDOT\Dgnlib\Sheet Seeds\".dgnlib
standards Checker CAFDOTConnect\WarkSpaces\FDOT\Standard=\Dgnlib\Sheet Seeds'\* dgnlib
Symbology CAFDOTConnect\WorkSpaces\FDOT\Standards\Dgnlib\Line Styles\*.dgnlib
System Env CAFDOTConnect\WorkSpaces\FDOT\Standards\Dgnlib\Feature De..\*".dgnlib
Tables hal |3 »
0K Cancel
L
Existing Features Cross Section
Terrain Tools » Views
] 7
Centerlines Profiles | Basic 3D Model
. » . 4 .
Horizontal = Vertical 1 < Corridor —
Geometry Tools Geometry Tools »| Modeling Tools
2 4 |_6
[YY
v
2D Plans
Civil Geometry Model Details
Tools 3D Modeling
> Tools
»
| I Project Templates
Corridor Modeling
; Tools
- 5
Superelevation L_J
Corridor 3D Model for

Construction

Maodeling Tools []
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Recommended MicroStation Settings INTRODUCTION

GENERAL WORKFLOW AND CHAPTER OUTLINE

1.

Existing Terrain and Existing Features

Design Centerlines Alignments

Prepare 2D Plan Layout

Design Profiles

Define Project Templates

Create 3D Design Model and add 2D References

Create Cross Section View

Define Superelevation and Assign to the Corridor Model

Detail Modeling for Intersections, Median Traffic Separator Nose, Side Roads,
Driveways, Curbs Ramps, etc.

10. Prepare Construction Deliverables

RECOMMENDED MICROSTATION SETTINGS

14

Various tools and settings will be used throughout the workshop. Therefore, for quick accessibility, several of
the dialogs are better docked on the sides the MicroStation view.

GETTING STARTED

LAUNCHING FDOTCONNECT FOR OPENROADS DESIGNER

FDOT Connect can be launched from the FDOT — Roadway and FDOT — ROW icons located in the
FDOTConnect folder on your desktop. The first time it is launched, it is important to select the FDOT
workspace from the workspace dropdown.

1. Find the FDOT Connect launch icons on your desktop or locate the “FDOTConnect” folder on
your desktop.

2. Launch FDOTConnect for OpenRoads Designer by double-clicking one of the FDOT icons.
Note that your FDOTConnect launch icons will vary depending on which Bentley Connect
Edition platforms you have installed. FDOTConnect will create an icon for OpenRoads
Designer, an icon for Microstation Connect Edition (MSCE), and an icon for OpenBridge
Modeler (OBM) depending on which of these applications is present on your machine during
installation of the Workstation or Client. (This release of FDOT Connect is the “Alpha test”
version for OpenBridge Modeler).

©2021 FDOT FDOT Roadway Design 3D Modeling



INTRODUCTION Recommended MicroStation SettingsRecommended MicroStation Settings

> FDOT Connect w|®| | Search FDOT Connect
5 MS-CE OBM ORD
* A% A
V=
b\ (e
(LR FJR e
5 FDOTConnect for FDOTConnect for FDOTConnect for ) & L]
Microstation-CE OpenBridge OpenRoads CADD CADD Support CADD Website (\ear Crash
# Madeler Designer GoToMeeting Community
01
03 =g @ @
v =0 L )
; (]|
Create 3D F\\e(hecker Land XML Request CADD Workspa:EDocto XML Signing
Deliverables Visualizer Support

1. In the Workspace/Workset select screen of OpenRoads Designer, select the Workspace
selection drop-down menu by clicking on “No Workspace.”

OpenRoads Designer CONNECT Edition

No WorkSpace)~ No WorkSet

Recent Files

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

= Q.

Browse New File

2. Select “FDOT” from the drop-down menu to select the FDOTConnect workspace.

OpenRoads Designer CONNECT Edition

No WorkSpace 7

* Custom Configuration

No WorkSet

sse for a file, start by clicking on Browse.

Example Configuration
Imperial Standards

Metric Standards

Training and Examples

== Create WorkSpace

1 i i
gﬁj Configuration Migration

3. From here, you can now create a new WorkSet, this is done by selecting the drop-down menu,
being sure to select the FDOT’s “0_WORKSET_TEMPLATE” as the workset template.

OpenRoads Designer CONNECT Edition

FDOT - 0_WORKSET_TEMPLATE ~

o
Recent
0_WORKSET_TEMPLATE
You haven’ 990TEST start by clicking on Browse.

Brow

FDOT Roadway Design 3D Modeling ©2021 FDOT 15



Recommended MicroStation Settings INTRODUCTION

4. Click “OK?” after filling in the Create Workset dialog.

Create WorkSet X

T NEW_TEST_WORKSET "
Desffiiption: | New Test Workset for Installation Guide Example \ |
Te

Jate:

0_WORKSET_TEMPLATE v ate Folders Only

= Add a Custom Property ~

Folder locations

Root Folder:

Design Files:

Standard Files:

Standards Subfolders:
CONNECTED Project

Browse...

‘_—;. o

5. After creating a new project using the FDOT Workset Template, you can create new files using
the FDOT Create File tool. This tool is launched from within the FDOTConnect workspace,
s0 you must first open a file. The FDOT Workset template includes a blank starting file from
which to launch the Create File tool.

6. From the OpenRoads Designer file open dialog, select “Browse” to browse the contents of
your new workset.

OpenRoads Designer CONNECT Edition

FDOT - NEW_TEST_WORKSET -~

Recent Files

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

(+

New File

7. Locate “ Blankfile.dgn” at the root of your workset folder structure. Select this file and then
select “OPEN” to open it.

&4 Open x
A |18 <« Worksets > FDO o @/ | Search NEW_TEST_WORKSET @
Organize v New folder =~ m O
esktop Name Date modified Type Size
I Deskt oA - ~
& Downloads # Preestim 5 File folder
|£] Documents # roadway File folder
& Pictures o+ rwmap File folder
A s seed File folder
Configuration
signals File folder
@ FDOT Microstati il
signing File folder
soadway, specs File folder
@ Users Standards File folder
I This PC ot File folder
== survey File folder
“J 3D Objects
symb File folder
B Desktop TrafOps File folder
[=] Documents File folder
ownloads x4 _BlankFile.dgn entley MicroStati... G
& Download BlankFile.dg Bentley MicroS
b Music v —— >
File v Directory v
File name: | _BlankFile.dgn ~| |cADFiles (.dgn.dwg".df)  ~
Options Cancel
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When the FDOTConnect Workspace opens, you can locate the FDOT ribbon by selecting the
“OpenRoads Modeling” workflow from the menu at the top left of the screen. The FDOT tab
is located at the far right of this ribbon. Select “Create File” to launch the Create File tool for

creating FDOT project files.

&l OpenRoads Modeling 5 L kA l + - ! = C\WorkSets\FDOTIF.LU.G.-2204955201\roadwey\DSGNDIds=faD 8 DML FpyyT Tap  JECT Edition
FDOT

Comidors ~ Model Detailing ~ Drawing Production  Drawing ek

£ Create Bxisting Features @ * F.S ¥ QC - Quick E @ @ 2 O @

Home  Terain  Geometry SiteLlayout

B | gl —iBicoerdinat=iystanT < - Q 3
* & = 7 Linked Data Manager .) - QC - Batch -
Element | Create Filters || Cell pCell 1| | ¢ Attach Survey Reference = FDOT Pavement  Place _ Explore FDOT  Web CADD  workspace WorkSpace
Selection £.i "{ TFile | v 37 CopyReferencelevels | Librariesw Webpages~ Search Splatter Signs Marking Cell Group | §§QC-STOP  Directories~ Links~ Links~ | Support* poctor  Info~
Traffic Plans Quality Assurance Resources Help

Cell Applications

Selection Actions
- | o

7 | Pavement Wiling ML m{? '+A / 9 [ < 3
==

Actions Group

-4 PPREYD T

This file should not be used for FDOT work.
Use the "Create File" application to create
QC Compliant files.

FDOT Roadway Design 3D Modeling ©2021 FDOT

17



Recommended MicroStation Settings

INTRODUCTION

MENU DOCKING

[ 1

< B Wzl leslel]s

) [Linked Date Mansger 1) links found i 00:02:000

= 15 Defeutt

X

Element Selection » Identify elemen to add ko et

3 | Detauit 4 ¥

1. Verify that the Civil Message Center tool is already docked on the bottom; if not, select it from
the General Geometry Task group, dock and unpin.

1in

L Import/Export ~
#3 Design Elements ~

P' Standards *

T
e
e
L)

Geometry

Site Layout
N
ot
Ciwil

Teggles~

Set Design Standard

Design Standards Toolbar

Set Feature Definition

Feature Definition Toolbar -

o ~ 1

Match Feature Definition

Civil Message Center [ -

Set Elernent Information

Speed Table

'..hmilil:

2. Verify that the Project Explorer is docked on the left side; if not, from the Ribbon select the
Home tab then in the group named primary click on the explorer icon...Or use the F11 function
key to toggle ON/OFF the dialog.

E'v Flla .

a OpenRoads Modeling = H "._' fo & ~ ’ = =
m Home Terrain Geometry Site Layout Corridors Model Detailing
& None || Default E Q B -«
= »|[= n - |[=n - - = - Attach
20 =0 =0 Qo A0 Explorer Tooks+ %8
Attributes

18
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INTRODUCTION Recommended MicroStation SettingsRecommended MicroStation Settings

3. Verify that the Level Display is docked on the right side; if not, from the FDOT-Function Keys
press F10, dock and unpin.

4. Verify that the Element Information is docked on the right side; if not, this can be brought up
by selecting Ctrl+I , dock and unpin.

v

-

o
Unpirﬁ

e Many of the dialog settings are stored in user preferences defined in xml data files located in the users data
folders i.e. C:\Users\rd964vd\AppData\Local\Bentley\OpenRoadsDesigner\10.0.0\prefs.
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1 TEMPLATE DESIGN

OVERVIEW

The Create Template command generates the transverse geometry that is central to roadway design. A template
comprises a series of points and components that represent break line features that are processed using Corridor
Modeling commands. Roadway features that have been processed are saved to the design surface. Templates are
stored in a template library (*.itl).

TEMPLATE BASICS

e The FDOTCONNECT Workspace provides an extensive Template Library.

e FDOTCONNECT Templates closely follow CADD Manual, FDM and FDOT Design Standards and should
be used to start a project.

o FDOTCONNECT Templates are designed from the FDM typical sections of the proposed roadway.
o FDOTCONNECT Templates are stored in the CIVIL FDOT ORD.itl.

e The CIVIL FDOT ORD.itl Templates have Features, Point Names, Component Names, Parametric
Constraints and Display Rules which follow a standard naming convention.

e A project specific Template Library is created and CIVIL FDOT ORD.itl file templates are copied to that
library and are modified to meet the specific needs of the project.

¢ New and modified templates should adhere to the template standards of the CIVIL FDOT ORD.itl file.
e When applied to a Corridor, templates are written to the design file and can be edited within the file.

e Once templates are in a design file, they can be copied to another Project Template Library or design file.

APPLYING TEMPLATES

e Templates create a model of the proposed roadway.
e Template points generate longitudinal break line features in the model.
e Templates are used to create a proposed model of the roadway.

e Templates are assigned to specific stations along an alignment at a specific interval, which are called template
drops.

e When a corridor is processed, the points of the template drops are connected to form a model of the roadway.
e The connected template points also form longitudinal break line of the surface model.

e The model can be exported into a traditional surface Terrain model.

FDOT Roadway Design 3D Modeling ©2021 FDOT 1-1



Chapter 1 TEMPLATE DESIGN - Create Template

CREATE TEMPLATE DIALOG

The Create Template dialog is accessed from the Corridor Modeling, Create Template tool. To create or edit a
Template Library, click the Open Create Template icon on the Corridor Modeling dialog. This displays the
Create Template dialog.

The Create Template dialog is the primary place where templates are created and edited. This is also where
templates are copied from a standard Template Library to a project Template Library using Tools > Template
Library Organizer.

e  User Definable Folder Structure

e Create Templates, Components and End Conditions

¢ Right-click Functions

e Copy and Paste, and Drag and Drop

e Red-colored Box Indicates Current Template

e Drag and Drop Components to Current Template Window

On the left side of the dialog, you will find the Template Library area, which contains a Windows-like folder
structure. The root folder is the name and location of the Template Library that is currently open. Only one
Template Library may be open at a time.

To navigate the folder structure, double-click the folders you want to open or close. Inside any folder you can
create and organize your templates and subfolders. The organization of the folder structure is user definable. The
folder structure also supports common Windows functions, such as drag and drop, cut and paste, etc.

Most commonly used commands can be accessed by right clicking on the folders and templates. If you double
click a template, it becomes the Current Template and is signified by a red box around the Template icon. The
Current Template is also identified in the Current Template area next to the Template Library area. To assemble
or edit a template, it must be the Current Template.

CURRENT TEMPLATE WINDOW

e Templates Assembled and Edited

e Right-click To Create Components

e Double-click To Edit Points and Components
¢ View Commands Bottom of Window

In the center of the Create Template dialog is the main graph for creating templates. The graph is called the
Current Template window. The Current Template window uses its own graphics engine and is not a MicroStation
View. The scale of the graph is dynamic and changes as you zoom in and out.

The center point of the Current Template window is marked by the dynamic origin, which is a magenta-colored
box. The dynamic origin is used as a reference point and can be moved to any location in the graph.

At the bottom of the graph there are numerous view commands, which are similar to MicroStation View
commands. There are two buttons that look like the MicroStation View Previous and View Next commands,
however, they are used to undo and redo template creation operations.

If your mouse has a scroll wheel, it can be used to pan and zoom. The CTRL-Z keyboard hot key will undo your
last edit or creation. In the graph area you can right-click to access commands and you can double-click elements
in the graph for editing purposes.
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TEMPLATE PREVIEW WINDOW

e  Previews Templates and Components

e Works on Non-current Templates

e Placement Point Location Denoted by a Cyan-colored Box

e Click Point to Move Placement Point Location

e Drag and Drop from Preview Area to Current Template Window

Under the Template Library area is the Preview area. When you highlight (single click) a template, the template
is displayed in the Preview area.

You can use the Preview to assemble templates from their parts or components. This is accomplished using drag
and drop functions. The cyan-colored box in the Preview represents the insertion point for any drag and drop
operation. You can change the insertion point location by clicking the desired insertion point on the preview.

DYNAMIC SETTINGS

e Tools > Dynamic Settings Command

e  Precision Input Template Points

e XY = Absolute Coordinates

e HS =Horizontal Delta Distance and Slope from Last Point Placed
e DL = Enter Delta Coordinates from Last Point Placed

The Dynamic Settings dialog is used for precision input of the template components and to assign point names
and styles when creating components. It also serves as a compass for the location of your cursor with respect to
the dynamic origin. The dynamic origin can be moved using Set Dynamic Origin, located at the bottom of the
Dynamic Settings dialog.

The Dynamic Settings dialog is accessed by selecting the menu option Tools > Dynamic Settings or using the
View Control icons located below the Current Template window.

The Key-in pull-down specifies the type of key-in to be performed:
XY = key-in absolute coordinates

DL = key-in delta coordinates from last point placed (defaults to the dynamic origin if it is the first point
of a component)

HS = key-in horizontal delta distance and slope from last point placed
VS = key-in vertical delta distance and slope from last point placed
OL = key-in delta coordinates from dynamic origin

OS = key-in horizontal delta distance and slope from dynamic origin
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COMPONENTS

e Components are Parts of the Template

e  Curb and Gutter, Median Barrier, Pavement Layers, Cut and Fill, etc.

e Simply Drag and Drop Components Together to Create a Complete Template
e When Two Points Coincide, Heavy White Plus Sign Appears

e Existing Connection Point Name Override Dropped Point Name

Components are logical parts of a template. Portions of the template that are separated into components are
normally based on tabulation considerations. Examples of components include curb and gutter, median barrier,
pavement layers, cut and fill slopes, and ditches.

Components are normally kept in a separate folder in the Template Library and are used to assemble complete
templates. Drag and drop the components to the Current Template window to create a complete template. When
connecting two components, the connecting point will change to a white colored plus sign prior to placing the
component. This is the indication that the points coincide. When the components are connected together, using
drag and drop from the Template Library folders, any coincident component points will use the point names of
the previously placed component. Template point names can be edited anytime during the creation process.

Components are normally created with point names that are not specific to being on the left or right side of the
roadway. When they are used to create completed templates, prefixes and suffixes to the template points can be
automatically added during component placement. Prefixes and suffixes are controlled using Tools > Options in
the Create Template dialog and can be set and cleared in the Dynamic Settings dialog during placement using
the Apply Affixes check box.

MERGING COMPONENTS

e Right-click Between the Components to Merge
e  Select the Merge Components Command

When combining two components of a pavement section together, two separate components are produced with a
vertical segment dividing them. To remove the vertical segment, position the cursor over the vertical segment
and right-click. Then select Merge Components.

EXERCISE OVERVIEW

EXErCISE 1.1  Create TeMPIAte ...coiiiieciicieie ettt sttt ettt et e st e e s e e s teess e teeseesseessesseesaesseensensesseensean 1-5
Exercise 1.2  Creating a Blank Template Library (Optional) ..........ccccuverienieieieiniisereeceeecee et 1-5
Exercise 1.3  Create Default TEMPIALE LIDIary ....c.covceeciieierieeeeiteceecte ettt esre e sre et steeae s e tesreesnesseensesseensessean 1-7
Exercise 1.4  Using the Template Library Organizer .......cccecieieiieiesieceeseeeesieeeeste e e s e eee e aeseeesaesaeessesseesaessean 1-8
Exercise 1.5 Naming Project TEMPIATES ....ccceiiecieiieiieseeeseetesee e st e te st estesteesaesseesaessaessesseessesssessesseessesssessanns 1-11
Exercise 1.6  Creating @ Resurfacing TEMPIATE ......ccvevviiuiiiiieceecieeteee e ste ettt eve e ere e ebesreebesasessesraensesasensaens 1-13
EXErciSe 1.7  Editing TEMPIALES ..euvevieviriiieieieieitett sttt ettt ettt st ettt e s et s tesbese s eseesesseetessessenseneasessensansensen 1-20
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Exercise 1.1 Create Template

This exercise opens the proposed roadway 3D Model file, MODLRDMainline61.dgn, with Open Roads
Technology and using the FDOTConnect Workspace and WorkSet configuration. The Create Template dialog
displays and a new Template Library file created for the workset in the workset roadway folder. This new project
Template Library is the container for all the components and templates used to develop the design model for the
project design.

1. Open the BlankFile.dgn file of the c:\<Workset Folder>\FDOT\22049555201_CE\ folder in
the FDOTConnect - Roadway Workspace in OpenRoads Designer.

2. Go to the FDOT ribbon and Choose “Create File.”

3. Create a new MODLRDMainline61.dgn file. Select Wakulla County. Choose Create/Open
File.

4. Navigate to the Corridors Tab of the Ribbon (in the OpenRoads Modeling workflow), then
using the Create Group select the Create Template icon to launch the Create Template tool.

&1 OpenRoads Modeling - HE R« - | = C:\Worksets\FDOT\22049555207_CE\roadway\MODLRD_ExistingFeatures01.dgn [2D - V8 DGN] - OpenRoads D
m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT

= k [y ﬁ + 3 Copy Template Drop 2 @ ? @ @ Define Target Aliasing e fad ﬁ% W o> Eﬂ V J

§ - Yt Import IRD - — ® 1 Comidor References = Tm & ) ) i

Element , Mew Mew . Template Edit Edits Create Calculate Dynamic 3D Drive Corridor

@3 Selection i.i ™ Comidor Template Drop i Transitions = - L\, Template Drop  *  %5{ | Corridor Clipping = = Sections ™ Through Reports ~
Primary Selection Create Edit Miscellaneous Superelevation Review
@"2 |Nu Feature Defintion v |§€ '/ -‘I‘- A Vi Template v

Create Template

e Hint: Use the F12 function key to access the Create Template Dialog.

Exercise 1.2 Creating a Blank Template Library (optional)

-
1. From the Create Template dialog select File > New > | & Create Template
Template Library. B, i Tess
J Folder
Upen... Ctrl+0 Template
Save Ctrl+5 Cl:;mplate Library... >
Save As...
{Cur!
o [
2. Navigate to the Workset roadway folder, C:\<workset>\FDOT\22049555201 CE\roadway\.
= | 22049555201 CE - o x
HF om ha e
[F} Hz 5e v %
< “ 4[> ThisPC > OSDisk(C) > Worksets > FDOT »> 22049555201 CE » Vo c »
Name - Date modified Type Size &
# Quick access
_meta info File folder
5 Desiecp Administrative File folder
¥ Downloads Architecture File folder
5] Documents BIM File folder
=] Pictures Bridgelnspection File folder
0l 03FDOT Connect 0 calculations File folder
&l Gul cell File folder
roudway concepts File folder
Construction File folder
e data File folder
8 This PC dgn File folder
30 Objects drainage File folder
] Desktop EnvironmentallManagement File folder
B Documents estimates File folder
- Geotechnical File folder
¥ Dowricass ais File folder
b Music M5 File folder
=) Pictures Londscape File folder
B videos lighting File folder
52 OSDisk (C) Maintensnce File folder
Materials File folder
& Network out File folder
permits File folder
Planning File folder
Pre-estimates File folder
roadway? File folder
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Chapter 1 TEMPLATE DESIGN - Creating a Blank Template Library (optional)

3. Enter the new Template Library Name, 22049555201. Click Save.

Save Template Libran Ll
Savein: | roadway [ W5 FF

I Marne Date modified Type

";",-h”‘ | aerials 11/6/2014 6:01 AM File folder
RecentPlaces ) ong data 5/12/2014 4:43PM  File folder
| projdbs 11/6/2014 601 AM  File folder

|| 22049555201.itl 11/7/2014117 PM  ITLFile

Libraries

1Ay
[l

Computer

i mn

e —
File name: 955520111

Save as type: [Template Libraries ("itl)

4. Create new folders in the Project Template Library.

B ' Create Template . N & . s = &l

Edit Add Tools

——

Mew > { Folder , [:‘lisplay i
Open... Ctrl+0 Template @) Components () Constraints

Save Ctrl+5 Template Library... Display Point Names Help
Save As... [ Display All Compenents

Close ‘

5. Create and re-name five folders. Select the Root folder and repeat steps to include all the
following folders:

B Create Template

Components Training File Edit Add Tools
Corridor Templates Training Template Library:
End Conditions Training 3 C/\Worksets\FDOT\22049555201_CE\vroadway \Empty Project i

H H == Point Mame List
Linear Templates Tralr)lr]g ] Comporente
Surface Templates Training (2] Coridor Templates
[Z3 End Conditions
[Z] Examples(For Training)
[Z Existing Feature Templates
(27 Linear Templates Comman
R . (21 Surface Templates
6. Select File > Save to save the project Template (£ Typical Sections (FOM)

. e FDOT
lerary Itl flle' % Components Training

(2] Comidor Templates Training
(27 End Conditions Training
|21 Linear Templates Training

(B8] Surface Templates Training

O 0O 0O 0 O
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Exercise 1.3 Create Default Template Library
e Components
e  Corridor Templates
e End Conditions
e Linear Templates
e Surface Templates

The Components, End Condition, Linear Templates, Surface Templates folders contain parts of the full
Templates and is obtained from the FDOTConnect Template Library.

The Corridor Templates folder contains the constructed templates for the corridor. The Project Templates in the
exercises to follow are named and saved in stages or phases in order to track the progress of the design. This
method is also recommended to provide a backup and/or history for potential trouble shooting along the way.

1. From the Create Template dialog, select File > Open and navigate to the FDOTConnect
Workspace folders

FDOTConnect\Organization-CivilNFDOT\Template Library directory and choose the
EmptyProject.itl Template Library.

2. From the Create Template dialog, select File > Save As. If Exercise 1.2 was performed,
overwrite the blank 22049555201.itl Template Library created earlier.
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Exercise 1.4 Using the Template Library Organizer

This exercise uses the Create Template dialog to open the Template Library Organizer from the Tools menu
option. Various components and templates from other Template Libraries and Roadway Designer files are
obtained from using the Template Library Organizer. For the Chapter exercises to follow, the CIVIL FDOT
ORD Template Library contains a basic Typical Section and all of the components used for the project design.

1. Use Create Template and select Tools > Template Library Organizer.

B " Create Template
/—"

¥ . |
File Edit Add [Tools
Template Library: Temnplate Library Organizer... I

Apply Feature Name Override...
Apply Component Mame Override,..
Options...

Dynamic Settings

Ternplate Library Report (itl File)

2. From the Template Library Organizer dialog, click the Ellipses icon next to the OK button.
The Open Template Library window displays.

B Template Library Organizer O X

Avaiable In Available In: I"\’
[B]C.\Worksets\FDOT\22049555201_CE\roadway"22043555201_CE it (2 Active Design File Comidors .

Cancel

3. From Open Template Library, navigate to the CIVIL FDOT ORD.itl

This is located in the FDOTConnect workspace in the following folder location
C:\FDOTConnect\Organization-CivilNFDOT\Template Libraryfolder CIVIL FDOT ORD.itl .

Click Open.
&1 Open X
L <« Organization-Civil » FDOT » Template Library v D Search Template Library P
Organize « Mew folder == » [ 0
~
& Sheets ~ MName Date modified Type Size
survey & help File folder
3 This PC &| CIVIL FDOT ORD.itl ITL File 5873 KB
5073 Kl
J 30 Objects %] EmptyProjeetitl ITL File 2,973 KB
[ Desktop
|=| Documents
‘ Downloads
J') Music
=] Pictures
B videos
“ae OSDisk (C:)
v € >
File - Directory
File name: | CIVIL FDOT ORD.itl | Rt ~
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TEMPLATE DESIGN - Using the Template Library Organizer Chapter 1

4. The Template Library Organizer dialog displays with the .itl file listed in the right Available
In: window pane.

& Template Library Organizer ml X
Available In Available In:
S C \Worksets\FDOT\22043555201_CE voadway'\22045555201_CE ] 23 C:\FDOTConnect\Crganization-CivinFDO T\ Template Libran\CIVIL FDOT ORD il
== Point Name List "2 Poirt Name List Cancel
[T Conidor Templates [ Components
(3 End Condtions [ End Conditions
[Z Examples{For Training) [ Examples{For Training)
Existing Feature Templates [ Existing Feature Templates
Linear Templates Comman [ Existing Pavement Slope
[C] New Category [ Linear Templates Common
2 Surface Templates (2 Median Conditions
[T Typical Sections (FDM) [ Surface Templates
= FDOT [ Typical Sections (FOM)

= FDOT

5. From the Template Library Organizer, navigate to the Examples (For Training) folder. Open
the folder by double clicking on it, select the SR61 inside median curb template.

=3 CAFDOTConnect Organization-Civil\FOO T\ Template LibranCIVIL FDOT ORD il S
EE Poirt Name List
7] Components
[ End Conditions
{23 Example=(For Training)
{23 Design and 3D Modeling Course Guide Templates
== PPM EXHIBIT TYP-2 w/ Qutside Lanes1
== RRR58
== RRR3&_OVERBUILD
== SHE1
SRE1 inside
==( SRE1L
== SRE1R
== SRE1_RURAL
[ Mutti-Lane Pavement Design Mil & Resurfacing
[ Ramp Teminals
(7] Resurfacing Match Slope with Thicker Pavement
[Z7 RuralShoulderSuperelvation
|27 Typical Sections (VariableMedian)
|2 Existing Feature Templates W

6. By selecting the template a preview will show in the Preview window below the directory
view.
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TEMPLATE DESIGN - Using the Template Library Organizer

7.
Corridor Templates folder for the project.

Drag the Template from the right side to the left side onto the Examples (For Training)

& Template Library Organizer

Available In Available In:

{33 C:\Worksets\FDOT\22049555201_CE \oadway\22049555201_CEAI
"= Paint Name List
(2] Comidor Templates
(23 End Conditions
{23 Examples(For Training)
{2 Design and 3D Modeling Course Guide Templates
{23 Comidor Templates
[ Muti-Lane Pavement Design Mil & Resufacing
= PPM EXHIBIT TYP-2 w/ Outside Lanes1
= RRR38
3= RRR98_OVERBUILD

{53 C:\FDO TComnect \Organization-Civi\FDOT\ Template Librany\CIVIL FDOT ORD.&1
"= Point Name List
(2] Components
(23 End Conditions
{23 Examples(For Training)
{23 Design and 3D Modeling Course Guide Templates

% SR61inside

[ Unear Templates
(21 Muti-Lane Pavement Design Mil & Resurfacing
(23 Ramp Teminals
(] Resurfacing Match Slope with Thicker Pavement
(£ RuralShoulderSuperelvation
(2] Typical Sections (VariableMedian)

[C Muti-Lane Pavement Design Mil & Resufacing
(23 Ramp Teminals
[C1 Resurfacing Match Slope with Thicker Pavement
(3 RuralShoulderSuperelvation
[ Typical Sections (VariableMedian)

[Z Bxisting Feature Templates

Cancel

3= PPM EXHIBIT TYP-2 w/ Outside Lanes1
»=< RRRS8
=< RRR38_OVERBUILD

>=( SRE1R
»=( SRE1_RURAL

Preview:

8. Collect the following items from the CIVIL FDOT ORD Template Library and drag them to
the Project Folders Locations as shown below.
CIVIL FDOT ORD Template Location Project Folder Location
Examples (For Training)/ Design and 3D Entire folder to Examples (For Training)/Design and
Modeling Course Guide Templates 3D Modeling Course Guide Templates
End Conditions/Parts Entire Parts folder to End Conditions
Component/Pavement/Resurfacing (Milling, Entire Resurfacing (Milling, Overbuild and
Overbuild and Overlay) Overlay) folder to Components
Component/Curb & Gutter Curb Type E Inside to Linear Templates Common
. Outside Lane w/ Paved Shoulder to Linear
Linear Templates Common
Templates Common
. Outside Lane w/ Type F Curb to Linear Templates
Linear Templates Common Common
Surface Templates Pavement Asphalt to Surface Templates
If template exists still add it and see that it will increment the template that you are adding (the
program will add a 1 to the end of the template added.)
9. Click OK to return to the Create Template dialog and click Yes to the “Save data to file”

The FDOT Standard Items are now saved in the Project Template Library.

©2021 FDOT
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TEMPLATE DESIGN - Naming Project Templates

Exercise 1.5 Naming Project Templates

This exercise copies and renames the Typical Section obtained from the CIVIL FDOT ORD.itl Template Library
in the project Template Library template folder using the Create Template dialog. The Create Template dialog
has functionality similar to Window Explorer to help manage templates for each project.

Note A consistent project template naming convention is valuable as the design progresses. As more are added
to the template design, create a backup copy and add a suffix to the name “_1, _2, _3, etc.

1. In the Typical Sections (FDM) folder, right click on the FDM EXHIBIT -306-05 Template

and select Copy.

23 C\Worksets\FDOT\22049555201_CE'\roadway"EmptyProject itl
"ZZ Paint Name List
[Z3 Components
[ Compaonerts Training
{25 Comidor Templates
= FOM EXHIBIT 306-05
{25 Comidor Templates Training
[Z3 End Conditions
[ End Conditions Training
[Z Examples(For Training)
(2] Ewisting Feature Templates
[ Linear Templates Common
[E3 Linear Templates Training
7 Surface Templates
21 Surface Templates Training
{25 Typical Sections (FDM)
= FOM EXHIBIT 306-01
= FOM EXHIBIT 306-02
== FDM EXHIBIT 306-03
= FOM EXHIBIT 306-04
06-0

= FOM EXHIBIT 306-0¢ Set Active
= FOM EXHIBIT 30600
= FOM EXHIBIT 306-0¢ Cut
= FOM EXHIBIT 306-0¢ Copy
== FDM EXHIBIT 306-1( Paste
= FOM EXHIBIT 306-1"
= FDM EXHIBIT 306-12 Delete
e EMAOT
Rename
o Structure Documentation Link...

Name:

Descrip

Ctrl-X
Ctrl-C
Ctrl-V

Del
F2

2. Right click on the Corridor Templates folder and select Paste. Right click on the copied FDM

EXHIBIT 306-5 Template and select Rename.

Template Library:

Currer

{5 C:\Worksets\FDOT\22049555201_CEvoadway\EmptyProject il
"ZZ Paint Name List
[C1 Components
[C7 Compenents Training
{25 Comidor Templates
06-0 .
{25 Comidor Templates Traini Set Active
3 End Conditions Cut
[Z7] End Conditions Training
(] Examples{For Training) Copy
[Z Existing Feature Templat: Paste
7 Linear Templates Comme
[ Linear Templates Trainin Delete
[C Surface Templates Rename
3 Surface Templates Traini o
(3 Typical Sections (FOM) Structure Documentation Link...

FDOT Roadway Design 3D Modeling ©2021 FDOT

Name

Descri

Ctrl-X
Ctrl-C
Ctrl-V

Del
F2

1-11



Chapter 1 TEMPLATE DESIGN - Naming Project Templates

3. Change the Name of the Template to SR61_Training. Right click on the SR61 Template and
select Set Active. A small red box will indicate the Active Template.

W1 Create Template - o x
File Edit Add Tools
Template Library Curent Template Display o
9 c DOT\22049555201_C y\Empty Project il Name: [5R61_Training |  @Components O Constraints
‘== Point Name List
(2] Componerts Descrption: | [ ispiay Bont Hames
s Tunmel Template [ Display All Components

(2 Components Training
23 Coridor Templates

[ SR61_Training
3 Coridor Templates Training
(21 End Conditions
(2 End Condtions Training
(£ Examples(For Training)
(2] Bsisting Feature Templates
(£ Linear Templates Common
(2] Linear Templates Training
(21 Surface Templates
(21 Surface Templates Training
(2 Typical Sections (FOM)

= FDOT
[Coray Active Template =L aH-tOa o >
Preview: Test
4. Select File > Save to save the Project Template Library.
©2021 FDOT FDOT Roadway Design 3D Modeling
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TEMPLATE DESIGN - Creating a Resurfacing Template

Exercise 1.6

Chapter 1

Creating a Resurfacing Template

This exercise creates a Resurfacing Template within the project Template Library. This exercise helps provide a
basic understanding of the basic template creation methods from the CIVIL FDOT ORD Template library
components types, connection points, constraints, targets, etc.

1.

2.

3.

Template Librarny:

Right click on the Corridor Templates folder and select New > Template.

EE Point Mame List
[ Components

[ Compenents Training

Ean] Comidor Templgias

== SRE1_Trail
[ Comider Templz
[ End Conditions
[ End Conditions
[ Examples{For T
[ Existing Feature
[T Linear Templat:
[ Uinear Templat:
[ Surface Templ:

Mew ¥ Folder
Cut Ctrl-X s
Copy Ctrl-C

Paste Ctrl-V

Delete Del

Rename F2

25 C\Worksets\FDO T 22045555201 _CEvoadway 22045555201 _Training it

[T Ciwfama Tamnlztas Traimina

Template Librany:

Right click again on the RRR98_Training and select Set Active.

Right click on the New Templatel and select Rename. Change the Name to RRR98_Training
and Select Enter to store the name.

Cu

EE Paint Mame List
1 Compaonents

[ Components Training
£5) Comidor Templates
SRE1_Training
[ Comidor Templates T
[C End Condtions

[C End Condtions Train
7] Examples{For Trainin
[ Existing Featurs Temr
21 Linear Templates Co
1 Linear Templates Tre
[ Surface Templates
[ Surface Templates T
[ Typical Sections (FDl ey

25 C:\Worksets'\FDOT 22049555201 _CEvoadway 22049555201 _Training.itl

Set Active

Cut
Copy
Paste

Delete

Rename

Structure Documentation Link...

e

Ctrl-X
Ctrl-C
Ctrl-V

Del
F2

FDOT Roadway Design 3D Modeling
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TEMPLATE DESIGN - Creating a Resurfacing Template

» Before Adding Components, Open Preference File to Add a Prefix to the Point Names.

1. Select the Tools > Options from the Create Template dialog to launch the Template
Options dialog.

i " Create Template

File Edit Add [Tools|

Template Library: Template Library Organizer...
{3 C\e'\projects; Apply Feature Name Override... &
il pely
é EE:DEJ::_ Ap .I omponent Name Override...
7 Resurf Options...
= PPME Dynarmic Settings
Comidor T
3 Comdor T Template Library Report (itl File)
I |

2. Click the Preferences button and then select the FDOT list item. Click Load and then Close
the Preferences dialog. Click OK to close the Template Options dialog.

1-14

Maming Options oK
Component Seed Name:
() From Feature Definition Cancel
(®) Specify: | | Preferences...
Point Seed Name: | v|
=] Aoply Affoes Preferences X
Prefix Suffix
Name:
O | -l
Right: AT I | Load
Save
Step Options
Save As...
X o0 | v [010 | Slope: (0000 |
Delete
Rename

3. Select the Tools > Dynamic Settings from the Create Template dialog. This provides a
toolbox like dialog for placing components.

Note The X and Y Step value 0.1000 functions similar to a grid lock in MicroStation when placing the

components.

Dynamic Settings

X 0.00 Step: _[;._m

R

Pairt Name: |

Feature Definttion: | .. ssover - Temporany*Crossover Temparary

Apply Affixes
he=

- |

Set Dynamic Origin

a. Change the Point Style to Template Miscellaneous.
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TEMPLATE DESIGN - Creating a Resurfacing Template Chapter 1

b. Uncheck Apply Affixes.

Dynamic Settings n Dynamic Settings n

X |D0D Step: X |0.00 Step:
Y. 000 Step: y:  |000 Step:

Poirt Mame: | ~ | Point Name: | v

Featurs Defin'rtinn:l ~ signiTemplate Points' TemplateMisc_pm I Feature Definftion: |.. .gign’\Template Points\TemplateMisc_pm
Ppply Affixes [iApply Affixes:
hs= L | | |h5= e | |

Set Dynamic Origin Set Dynamic Origin
» Add Components

1. Navigate to Components/Resurfacing (Milling, Overbuild and Overlay)/Overlay and select the
Pvt Overlay Right Component.

Template Library:
— Che'projectsh 22045555201 symb*
EE Point Mame List
— Compaonents
—y Resurfacing (Milling, Overbu
[C Milling
(£ Overbuild
— Overay
= Pyt Overlay Left
e
[C] Widening
== PPM EXHIEIT TYP-5
— Comidor Templates
f=4 RRR38
== SRE1
7 End Conditions
7 Linear Templates
7 Surface Templates

2. Using the Preview window drag the Component to the small magenta square in large View.

-3 C:\e'projects' 22043555201 eymb \SRE1 it Narme: RRRS8 @ Componerts Constraints —
"ZZ Point Name List . ' ' Help
—1 Componerts Descrption: Display Point Names =

3 Resurfacing Display All Components
3 Miling
(3 Overbuild
= Overay
= Left - 2" Depth ME
=
(£ Widening
»= PPM EXHIBIT TYP-5
3 Comidor Templates
}=J RRR38
= SRE1
3 End Conditions
1 Pars
4 Linear Templates
=< Curb Type E
= Cutside Paved Shoulder
= Outside Type F Curb 2% w/Sidewalk
3 Surdace Templates
3= Right Pavement/Travel Lanes 2%

3. Repeat this step to place the Pvt Overlay Left Component on the small magenta square.
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TEMPLATE DESIGN - Creating a Resurfacing Template

Chapter 1
Template Library: Current Template Display
3 Ce'projects’ 22043555201 \symb" Name: RRRS2 @ Components Constraints
== Point Name List Description: | Display Point Names

-y Components
— Resurfacing (Milling. Overby
(£ Miling
£ COwverbuild
— Overday
=
>={ Pvt Overlay Right
(£ Widening
»={ PPM EXHIBIT TYP-5
3 Conidor Templates

Display All Components

b=q RRR92
= 5RE1
[ End Conditions ] LT - PVT- QLA

[ Linear Templates LT_PVT_GLAY
1 Surface Templates

5. Drag and drop the Resurfacing/Milling/ Pvt Milling Right Component and connect it to the
bottom side of the Overlay Component in the Template. The cursor will turn white when it is

lock on the location.
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TEMPLATE DESIGN - Creating a Resurfacing Template Chapter 1

6. Repeat this step for the Left Milling Component.

e P R ' ' ' v

7. Drag and drop the Resurfacing/Overbuild/ Pvt Overbuild Right Component and connect it
to the bottom side of the Overlay Component in the template. The cursor will turn white when
it is lock on the location.

] P ' ' )

8. Repeat this step for the Left Overbuild Component.

+-4!';+1'3ﬂﬂ-0 oy m
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Chapter 1 TEMPLATE DESIGN - Creating a Resurfacing Template

9. Check Apply Affixes on the Dynamic Settings dialog.

Dynamic Settings

X 0.00 Step:
w0 se
Paint Name:

I

w wgignTemplate Points'Template Misc_pm

Feature Definition:

Apply Afixes
hs=

S

Set Chymamic Origin

10. Drag and drop the Linear Templates Common/Outside Lane w/ Paved Shoulder
Component and connect it to the top side of the milling template. While dragging Right click
and turn On Mirror.

Mirror Ctrl-M
Reflect Ctrl-R
Cancel ESC
Set Dynarnic Origin Ctrl-D

gfVT_EOP_IN

LT -PVT_OLAY OUT PVT_OLAY_BOT_IN RT-PVT OLAY -QUT

OLAY_BOT_OUT RT_PVT_OLAY_BOT_OUT

LT_RT_PVT_EQP OUT

R S OB A ONEF. ST 13 TP VT-A0 1 BOT.OUT

T RBiPHYER BoT ouT
JER-OUT

R R R AR RSB NN OF BT

LT_RT_PSHLDR_ROLLOVER_BASE_BOT_OUT

BT RT PR AGEE BRR_@6T_out

RT_RT_PVT_A 1) T
PVT_ADJ1_BOT_OU RT R7

LT_RT,ESHLDECF)

AT RT_UPSHLDR ROLLOVER

\T_RT_PVT_ADJ1_BASE_BOT_OUT

VIT R ARNT ERGEE EBON.@OT oUuT

= oH-tO

1-18 ©2021 FDOT

RT_RT_PVT_ADJ1_BASE BOT QUT

RITRIT AT BBEE BEXTIOWOT_OU
[x]

[ 12000000 Step: 7100000 .
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TEMPLATE DESIGN - Creating a Resurfacing Template

11. Modify the Widening lane Width and Slope,

a. Edit the Point RT_PVT_EOP_OUT, double click on the Point to open the Point

Properties dialog.

b. Change the Horizontal Constraint Value to 1 and Slope Constraint Value to -2%.

Point Properties X
Name: RT_PVT_EOP_OUT V| ﬂ I Apply I
[[] Use Feature Name Ovemide: PyT EOP_OUT Close
Feature Definition: =
~ plate Poirts\PavemertAsphialt_pm < Previous
[ Superelevation Flag
Mext >
Atemate Surface: w
Member of :
PvtOut
ShidrPwtOut
Constraints
Constraint 1 Constraint 2
Type: Horizontal ~ Slope >
Parent 1: RT_PVT_OLAY OUT  ~ ﬂ RT_PVT_OLAY OUT  » ﬂ
Ll
Value: [1.00 |[- | [2000% | |[E
Label: [EOP_Widthout ~| [EOP_SlopeOut |
Horizontal Feature Constraint |+ ) Lines\Pavement'\Pavement Asphatt EDPA
Range: 50.00

12. Repeat for the Left Side Widening Pavement, LT_PVT_EOP_OUT, use Horizontal value -1,

and Slope value 2.0%.

» Add End Conditions to the SR61 and RRR98 templates

1. Drag and drop the End Conditions/Parts 6:1 Cut and 6:1 FILL TO 5’ Components to both

sides.

2. Select File > Save to save the Template changes.

i |
e R

Note

FDOT Roadway Design 3D Modeling

The undo icon is also at the bottom of the view.

©2021 FDOT
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TEMPLATE DESIGN - Editing Templates

Exercise 1.7

Editing Templates

1. On the Create Template dialog, check On the Display Point Names option.

T s e T R T

File Edit Add Tools

Template Library:

Cument Template

23 Ce'projects' 22049555201 gymb|  Name: RRR32

EE Point Mame List

] Components

— Comidor Templates
#= RRRSE

Description:

» Change End Condition Point Properties

Display
@ Components Constraints

| Digplgl Point Mames

[| Display Al Componerts

1. Double click on the RT 6:1 Cut Point to launch the Point Properties dialog.

=L 5410

Name: RT_:1Cut -+ [ opy

V] Use Feature Name Overide: RT_CUT Close

Feature Definition: Cut_pm

‘ | <Previous

Superelevation Flag
| Mea>
Aemate Suface: -

End Condition Propeties [ Hep
] Check for Interception Member of
7] Place Point at Interception RT18CUT

End Condtion is Infirite

Do Not Construct
Constraints

Constrairt 1 Constraint 2

Type: Slope -] Horizortal -
Parent 1 [RT_LT_UPSHLDR_OUT v\ﬂ |RT_LT_UPSHLDR_OUT vlﬂ
Parent 2

Value 1667% (=] 3n.o00000
Label -

Horizontal Feature Constrairt:

2. Check the End Condition is Infinite box and change Constraint 2, Horizontal Value, from 30
to 5 feet. Click Apply and then Close.

=45H-104d

1-20

V| Use Feature Name Overide: RT_CUT

Feature Defintion e
Superelevation Flag
Atemate Suface:
End Condiion Properties
7] Check for Interception Member of:
RT_16CUT

Place Point at Interception
gilondition is Infinite:
[]Do Nt Construct
Constraints
Constrairt 1 Constraint 2

Type: [Slope: - Horizontal |
Parert 1 [RT_LT_UPSHLDR.OUT v #| [RT_LT_UPSHLDR.OUT v +|
Parent 2:

Value: 16675 =X 500000 (=

Label: - -

Horizortal Feature Constraint

©2021 FDOT
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TEMPLATE DESIGN - Editing Templates

Chapter 1

3. Repeat these changes for the remaining End Conditions; RT 6:1Fill, LT 6:1Cut, RT 6:1Fill.

e Use -5 for left side points. To edit consecutive points, click the pick icon next to the point name and select the

next point.

Point Properti

Name:

[¥| Use Feature Name Ovenide:

| ISORN BESIES § BU X TOUSS [

4.  Select Fit View the Active Template and changes.

_F'\"T EOP_IN

CHVAL QOIPT

LT UL
LT PV EDP OUT PVT_OLAY BOT_IN

LT_LT_PSHLDR_ROLLOVE

LT_LT_PSHLDR P‘ T Tﬁ

p
T UPle\D\RLﬁW‘F@FD?%mE@ﬁ Q¥

i “"i:LDTR OUT ) T kTORYTEAGE_BKN_TOP_OUT
LT PEWHPF%@\EEE&#—;AE& Wlor p oUT
LT _LT_PSHLDR| RGPOYERBABR BPT OUT
| ETERY | BASEEERTN_GUT OUT
LT T RGHERREBABE RSN _BHT ouT

+-AAH-tO M

RT_PL_EVAY OB T
RT_PVT_EOP_QUT

RT_LT_PSHLDR_ROLLOVER _OUT

RT_PV T OLAY BOT QUT
RT PVI _BOT IN

FRIPFT TR @m VER. QUT
RT_SHLDR SFE’T TP %ngﬁrbl:mzu_r

RTLITPRYIBGA: TN GF‘ 5] - !
RT LT _PVT BA::FET‘JL E%ﬁt‘)ﬁ o ?'ISE OB Tor our

RT PVT BASE B&TLINPSHLDR ROLLGVER BASE BOT OUT
FRTPFTTERSEEBRATRWHOT OuT

FATLTrPBEL DR BAREEBEITRWOT ouT

5. Rich click on the each Fill components and choose edit properties. Change the Priority Value

to 2.

Name: [T

| Use Name Ovemide: LT FILL

Description:

Feature Definition:

Parent Compaonent:

Display Rules:
Exclude From Top/Bottom Mesh

End Condition Properties
Target Type: | Tamain Model ,l Priority:

Temain Model: * <fotives

Horizontal Vertical

0.000000 Rounding Length

FDOT Roadway Design 3D Modeling ©2021 FDOT

Benching Co

Apply

Close

< Previous

| <Previous |
|Next,|
| Hep |

<o
urt:

0.000000
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TEMPLATE DESIGN - Editing Templates

6. Turn OFF the Horizontal Feature Constraint on the middle point, PVT _EOP_IN Point.

Point Propertie IJ

MACERY TR out

BOT OUT

BARPTE@AHT TORTOUT
BASE _SHLDR_ TP OUT

BASE .BOT_OUT

Name:

- # [ aenir

Use Feature Name Ovemide: | PYT_EQP_|N | Close |

M| Feature Definition:

Pavement Asphalt_pm

v| —
| < Previous |

Superelevation Flag

Altemate Surface:

Constraints
Constraint 1

|Next>|

| Help |
Member of: -

LT_PwtOveday
RT_PwtOveray

Constraint 2

Type: None

Horizorjal Feature Constraint:

7. Select File > Save to save the Template changes.

» Change the Overlay Depth Properties

1. Change the bottom tab on the left side of the Create Template dialog to Active Template.

Create Template

File Edit Add Tools

-2 Points

-[C Components

-(Z End Condition Branches

(™ Display Rules

-0 Parametric Constraints

-0 Altemate Surfaces

-2 Point Feature Definitions

-[Z] Componert Feature Definitions

o[ [

o [E

£
£
£
:

ltem Value

4 [Tl 3

Preview:

©2021 FDOT
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TEMPLATE DESIGN - Editing Templates Chapter 1

2. Open the Parametric Constraints folder, double click on the OLAY_PvtThick Label and
change the Default Value from -.25 to -2/12. Click OK.

_r_ Create Template > - — ' ’ & n =

File Edit Add Tools
Curent Template
—_\j Parametric Constraints - Name: RRR98
+-'I"'-) EOP_Basze ThickLt Desciiption:
T"'?-) ECP_Base Thick Rt
+-f3 EOP_ExtBaselt
i1 EOF_BxtBaseRt
+-“F3 EQP_PviThickLt Edit Default Parametric Va
+-"|"'-) EOP_PwtThick Rt -
- elt Label: OLAY_PwiThick
: = = oK
5 OLAY PuThik — [ o ]

-7 QLAY _PvtThickRt
-7 OLAY_PvtWidthLt
- OLAY_PwvtWidthRt
-“f3 PSHLDR_BaseBdWidtl

L= LN o TR T oY o T o TR SPRT T

Default Value: @'_) |ml
| |

Help

m

e e e e

3. Repeat these steps for the OLAY_PvtThickLt and OLAY_PvtThickRt Labels.
» Change the Milling Point Properties

1. Zoom in the Active Template View to the Right Widening side.

RRIVMAMT EMAYGRUT

RT_PVT_ECP_OUT

RT_LT_PSHLDR:ROLLOVER_OUT

RT_PVT_OLAY_BOT_OQUT

T - - [ RT,LT_PSHLDR.EVT_BOT TP _QUT
I 3

FDOT Roadway Design 3D Modeling ©2021 FDOT 1-23



Chapter 1 TEMPLATE DESIGN - Editing Templates

2. Rightclick onthe RT_PVT_OLAY_OUT and select Edit Point.

lii PVT OLAY OUT
Add Mew Component

Template Documentation Link.
Check Point Connectivity..
Delete Components

Change Template Origin

Delete Constraints from All Points

AddTonstraint RT_LT_PSHLDR_ROLLOVER_OUT

Delete Both Constraints
Delete Slope Constraint

Delete Horizontal Constraint

Delete Point

e G : ; Delete From Components (Make Null | >
a. Change the Constraint 1, Horizontal Value from 12 to 5 feet.
b. Change Constraint 2, from Slope to Project to Surface.
c. Setthe Constraint 2 Value to Active.

d. Click Apply and then Close.

Point Properties

Mame: RT_PVT_ QLAY QUT - ﬂ

Use Feature Name Ovenide: |RT_PVT _OLAY_OUT | Close |

Feature Defintion: PavemertMiling_pm

v| | < Previous |

Superelevation Flag |—|
Mext =

|

Altemate Suface: -
| Help

Member of :

RT_PwiOut

RT_PwtOveday
Constraints

Constrairt 1 __—Lonstraint 2

Type: | Horizontal - (TProjeu:t To Surface |
Parert 1: |PL'"I'_EOP_IN - | ﬂ Arry Direction "|
Value: 5.00000 |E| <Actives -
Label: OLAY_PwtWidthRt - e
| Horizortal Feature Constraint:  PayvementMiling(ML) -

Range: 50000000
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TEMPLATE DESIGN - Editing Templates

e.
-12 to -7 and Slope to Project to Surface.

Point Properties

Chapter 1

Repeat these steps for the LT_PVT_OLAY_OUT, change the Horizontal Value from

Name: LT_PWT_OLAY OUT

Use Feature Name Ovemide: |LT_PVT_OLAY OUT

s |

| Cloge |

Feature Definition: PavementMiling_pm

Superelevation Flag

Altemate Surface:

Member of:

LT_PwtOut
LT_PwtOveday

| < Previous |

|Nea¢>|
-

| Help |

Constraints
Constraint 1 _ —LCongtraint 2
Type: | Horizontal - | Project To Surface A |
Parent 1:  (pyT_£0P_IN | ﬂ Ay Direction v
- _— P——

Value: 700000 (=] C_) M
Label: OLAY_PvtWidth Lt - M
| Horzontal Feature Constraint:  Pavement Milling{ML) -

Range:  .50,000000

3. Zoom out of the Active Template to view the results.

ERVT_EOP_IN

LT _PVT QLAY _OUT

LT PVT ECP OUT PVT_OLAY_BOT_IN

LT_LT_PSHLDR_ROLLOV

LT LT F3HLDI
LT_LT_PSHLDR_PV1_TOP_Ol T

L PV EDT IN
T UF‘SHLDFURQt.Lﬁ“

wﬁﬁ P g1
HEDR_PVT EAQQ‘FI oI
SHLDR_OUT

\1‘- LETPRYTRRET W TOP OUT

BOT ouT
TPOUT

LETL#TPgﬁEbRRBRSEEL%ﬂI!’% EA E SHLDR_TP_OUT

LT LT PSHLDR ROtLBYE R BASHSOTNOUT
| LTERYTERSEEERDN_BOT _oUT

LETLETRBRPBRRERABERPN_BYT ouT

- N I A

4. Select File > Save to save the Template changes.

FDOT Roadway Design 3D Modeling ©2021 FDOT

RT_PVT ( uT
R OP_OUT

F?T LT PSHLDR_ROLLOVER_QUT
BOT
PSHLDF( PVT BOT TP OUT
RT_LT PSHLDR_PVT_TOP_OUT

RT_PVT_QLAY
RT LT
ALV oot Fie
H LOVER. QUT
RT SHLuR PUT E’AQE TW OMFRHBOR_HOHLOVER <

RRILTIPMTIBAASLIKY Ton Sirt T UPSHIDROUT
RT_LT_PVT_BASE SLTOR T TEF SheEExPNTrop out

RT PVT BASE BERTT PSHLDR ROLLOVER, BASE_BOT OUT
RRIPPVIEBREEBEXTRLUIOT OUT

RATLTTPPYLRARBAREBRTTRWOT ouT
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Chapter 1 TEMPLATE DESIGN - Editing Templates

» Change the Widening Point Properties

1. Double click on the RT_PVT_EOP_OUT to edit the Point Properties.

Point Properties =)
- | [ ey
VT_EOP_OUT Er—

M Close

EEVT_EOP_IN

| Pavementaschait_pm

=) | <FPrevious |

Superelevation Flag
RT PVT OLAY OUT Atemate Suface

PVT_OLAY. BOT.IN VT.EOF. 01 Mermber of e
; i

AT_LT_ShidrPviOut
RT_Pviltiden

| Mext>

RT_PVT_OLAY BOT OUT Constraints
RT_LT_PSHLDR EoEEii
Tipe [Siope -| Horizontal
Parent 1
BT BT T I arer [RTPvToavour -]+ [RTPviolarour ] 4
Parert 2 Rolover Values

RTRAVPROBASH

Value 200% (=) 2000000
RT SHLDR F||[ - WideningWidthPt

Constraint 2

RTET IVEBOR V] Horizortal Feature Constraint:  Pavemert Asphalt(EOPA)
Range:  50.000000

RE_LT_PVT_B~

=L 54-10Mo

2. Change the Constraint 1, Horizontal Value from 1 t0.01 feet and Horizontal Feature
Constraint Range from 50 to 100 feet. Click Apply and then Close.

Point Properties >
Name: RT_PVT_EOP_OUT v| ﬂ [ Aoy |
[] Use Feature Name Ovenide: RT_PVT_EOQP_OUT Close
Feature Definition: . —y
plate Points*Pavement Asphalt_pm < Previous
[] superelevation Fag
Mext =
Altemate Surface: —
Member of:
RT_PwtOut
RT_ShldrPwtCut
Constraints
Constraint 1 Constraint 2
Type: Horizontal w Slope e

Parent 1. |RT pyT OLAY OUT  ~ 4| [RT_PVT OLAY OUT | #|
O Rollover Values
Value: o1 |[=] [2000% |E

Label: [EOP_WidthOut v] |EOP_SiopeOut v|

Horizental Feature Constraint |+ 7 Lines'Pavement*Pavement Asphalt EOPA

Range: | 100.00 |
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FDOT Roadway Design 3D Modeling

Chapter 1

3.

Repeat these steps for the LT_PVT_EOP_OUT, change the Horizontal Value from -1 to -.01

and Horizontal Feature Constraint Range from -50 to -100 feet. Click Apply and then Close.

Point Properties *
Mame: LT_PVT_EOQP_OUT ~ | ﬂ E Apply 1
[ Use Feature Name Overide: LT_PVWT_EQP_OQUT Close
Feature Definition: ~ plate Points\PavementAsphalt_pm| [~ Previous
[ Superelevation Aag
Next >
Altemate Surface: w
Member of:
LT_PutOut
LT_ShidrPvtOut
Constrairts
Constraint 1 Constraint 2
Type: Horizontal v Slope w
Parent 1: LT_PVT_OLAY_OUT  ~ ﬂ LT_PVT_OLAY QUT  ~ ﬂ
(I
Vae: | [o01 | |[z] [2000% |[=
Label: [-EOP_widthout ~| |-EOP_SlopeOut v
Horizontal Feature Constraint |+ ) Lines\Pavement\Pavement Asphalt EOPA
rge: (000 ] |

4. Fit View the Active Template to view the results.

gRVT_EOP_IN

LT_PVT_BORYODIT

RT_PVT_BORYODITT

PVT_OLAY_BOT_IN

LT LT_PSHLDR_ROLLOVE \
EHAYRBOVTOROT T

LT_LT_PSHLDR_PVT_10P.OUT

LT UPSHLDR_ROLEOVE EEW%%{Q@%@E@L&U T

- LT SHILD
LT_UPSHLDR_QUT AT ETPRYTRRSE O TOP OUT

L Fy
._kTLprEﬁthPERyéﬁQﬁ%ﬁg L shior TR OUT

LT LT _PSHLDR_ROLLOVER-BASE BOT -OUT
LLTEPYIRBASEEROT_BOT ouT

LETLHTRERTRFRRAEERAN BT ouT

L =T A

5. Select File > Save to save the Template changes.

©2021 FDOT

RT_LT_PSHLOR_ROLLOVER OUT,
RT_PVIPSHAYRBEVTIOBOT TP OUT
RT_LT_PSHLDR_P¥T_TOP_OUT

REIPPIIBGFERLEHEN, |
RT_SHLOR_PVT_BASE TP

Rﬁ‘ﬂ-'[TPVVTEGKSQLﬁ'KF‘{r N _TOP.
P

TiFvERSES® RFOLLOVER OUT
T_LT_UPSHLDR_OUT

h‘?rBHF' BASEOEXPN TTOP OUT

RT_LT_PVT_BASE_SHLi

RT_LT_PSHLODR-_ROLLOVER -BASE- BOT _OUT
RRIPPTIBBEEEBEXTMUEOT ouT

RET-TPPYHRBRBARSEREX TN doT ouT
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» Check the Milling Component Properties

1.

Double click on the bottom line of the RT_PvtOverlay to open the Component Selection

dialog and select the RT_PvtMilling option to edit the Component Properties.

gfvVT_EOP_IN

WT_PWT_EANYOOW T

LT_LT_PSHLD

LT LT_PSHLDR_PVT 0l

[T UPSHLDR JROLEORE M@WE-'
LT SHLDF

LT. UPSHLDR_OUT

LTt TREREBRReRY

LT-LT- PSHLDR. ROLLOVER -BASE-BOT GUT
LT B RO _GWIT ouT

LET+TRERESRReRAERERAT BYT ouT

dmh o tO Moo g

TRT_FTT_ B i

RT_LT.PSHLDR_ROLLOVER_QUT,

ADBIIOBDT TP QUT
RT_[T_PSHLDR_PYT TOP_OUT
R, |

LLOVER OUT
SRLLA_PVT BASE- TP IGVERSEOPRFPLLOV
Hm.UPWTBﬁs@tgxm Top.Opf 1-LT_UPSHLDR_OUT
X qh@rﬁﬁp\ﬂ@EXQHTTUF out

RT_LT_PVT_BASE SH;L— X

RT_LT_PSHLI ROLLOVER -BASE_BOT -OUT
RR P RS EERINUI0T_ouT

RETLTPREHRBRBARE B R%TR 0T ouT

2. Change the Overlay/Stripping Properties / Bottom option from Follow Surface to Follow
Component. Click Apply and then Close.
Note This is the appropriate setting for constant depth milling to match existing pavement slope between two
points.
Name: [RT_PvtMiling |+ Aoply
[ Use Name Ovemide: RT_PuiMiling Close
Description: | |
< Previous

Feature Definition: ~ Mesh' XS \Pavement Miling

Next =

Display Rules: |

| | Edt...

Parent Component:

[] Exclude From Top/Bottom Mesh

Overay/Stripping Properties

oe

Top option: Follow Surface ~|  Atemate Bottom Surface:
Bottom option: Follow Component
Component Depth: Label:
Surface: <Actives ~ Stripping Component
Surface Depth: Label:
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3. Repeat these steps for the LT_PvtMilling Component, change the Overlay/Stripping
Properties / Bottom option from Follow Surface to Follow Component. Click Apply and

then Close.
Component Properties >
Name: [LT_PuiMiling | 4] Aoply
[ Use Name Overide: | LT_PyiMilling Cloze
Description: | |
< Previous
Feature: Definition: v Mesh'\X5\PavementMiling
Next =

Display Rules: | | Edit...
Parent Companent: V ﬂ
[] Exclude From Top./Bottom Mesh

Overay/Stripping Properties

e Follow Surface * |  Atemate Bottom Suface:

Bottom option: Follow Component | ~ |

Component Depth: |D.I}D | Label: | V|

Surface: <Actives «| [ 5tipping Component

Surface Depth: ||}_|}[:. | Label: |Pvt|'v'li||ingDE|:¢h V|

4. Select File Save to save the Template changes.
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Chapter 1 TEMPLATE DESIGN - Editing Templates

» Insert a Milling Slope Break Template Point

1. Right click on the RT_PvtOverlay Component and select Insert Point.

gFVT EOP_IN

X Add New Component
right click here Template Documentation Link...

LT FRAIT EDIFCOIDD T Check Point Connectivity...

Delete Components

Change Template Origin

Delete Constraints from All Points

T_PSHLDR_ROLLOVER_OUT RT_LT_PSHLDR_ROLLOVER QUT
i Edit Component...

Insert poin|

TWSALBR BT BUT TP QUT Unmerge Component Points WOAVOWDT TP QUT

Set Component Display Rules )
ouT LDR PVT ]

0 S @ \
; | TTOP BT a0
T_PSHLDR Rofmﬁ%‘rnﬁw TOP_OUT SOy E*EKT%J‘EE BYLor ROLLOVER BOT DU

LT_SHLDR_PVT_BASE_TP_IN RT_SHLDR_PVT_BASE_TP_IN

data point here

LUT FRNT EQIFA QWU T FHTPRTHeF OUT
PVT -OLAY-BOT IN

T_PSHLDR_ROLLOVER_OUT RT_LT_PSHLDR_ROLLOVER_OUT

TFSALER BOT_BOT_TP_OUT FHT VT FSHO0ROAVO DT _TP_OUT
ouUT RT LT PSHLDR PVT-T]

‘ T T TR T \,
T_PSHLDR RG}J m\f E‘)lﬁw TOP_OUT - E_EKTP&J\E? Igéjl:{rLDF{ ROLLOVER_BOT_O¢

LT_SHLDR_PVT _BASE TP_IN RT_SHLDR_PVT_BASE TP _IN
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3.

+-&5H-t0Mx

Double click on the new Point to edit the Point Properties. Change the Point Constraints as

shown.

Point Properties

Name: [RT_ML_BREAK v] #

[ Use Feature Name Ovenide: AT

Feature Definition:

[ Superelevation Fag

Altemate Suface: |

Con}ds\

PVT_EOP_IN

Constraint 1 \ Constraint 2
N Horizortal \
Parent 1: w ﬂ

Value: | 0.10

Label: |

[ Horizontal Feature Constraint

*
Aeply |
Close
~ nplate Points\PavementCrown_pm < Previous
Next =
w
Member of:
RT_PvtOveray
~ Project To Surface ~
Any Direction A

Click Apply and then Close.

VT EDAIN BREAK

&

PYT- OLAY BOT-IN

FDOT Roadway Design 3D Modeling
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Chapter 1 TEMPLATE DESIGN - Editing Templates

5. Repeat the steps above to insert Points on the bottom of the PvtOverlay, PvtMilling, and
PvtOverbuild Components.

e Ifinsert point option is not available for the last component, use add point.

_EVT, EDAIN BREAK

[

PYT- @/LAMBBRENK BOT

ORGSO T Z . X z X P Z .

6. Setthe Point Properties as shown.

Point Properties *
Name: [RT_ML_BREAK_BOT v #| [ fomy |
[] Use Feature Name Overide: RT_ Close
Feature Defintion: ~ esign\Template Points"Bottom_pm | [~ Previous
[ Superelevation Fag

MNeset =
Altemate Surface: | —

Member of:

RT_PvtOveray

Constraints \ \

Constraint 1 Constrairt 2
Type: Horizontal ~ \ Vertical ~
Parent 1: % [RT_ML_BREAK ~| #| W[RT_ML_BREAK v+

S
Value: [0.00 |[=] F[0oa7 |[E
el [ ] A
[[] Horizontal Feature Constraint Zrossover - Temporary'\Crossover Temporary

e When inserting the point on the PvtMiling and PvtOverbuild components, data point on the
RT_ML_BREAK_BOT point to save from setting any other Point Properties edit steps.
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7. Merge the three points into one final point.

gVT EOP IN RT_ML_BREAK

PYT_ LAY BOT IN

one final point on
allthree
components

) e
+=KZ 5 I0 o b b

8. Select File > Save to save the Template changes and then close the Create Template dialog.
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Exercise 1.8 Add a Component Switch to the RRR98 Template
(optional)

This exercise adds a Component Switch to the RRR98 template to be used across the limits of the intersection.
This switch is implemented using a Parametric Constraint on the BL98 corridor to turn off all the outside
components for the corridor through the intersection, in Chapter 4.

1. Use the Corridor Modeling, Template >Create Template tool.

File Home Terrain Geometry Site Layout Corriders Model Detailing Drawing Production

fj‘ * e ﬁ I+l —+ Copy Template Drop I’"‘:_. Li}-l \_? g’ﬁ
New M

- Y Import IRD -
Element .., ew B Template Edit Edits pe
@ Selection i..i ¥  Corridor Template Drop 4 Transitions * T Template Drop 7 fsd
Primary Selection Create i Create Template dit
€P2 |N0 Feature Definition ~ |€P€? & "’I"‘ A Pd % Import Template
e — ‘= Display Template -

2. Set Active the RRR98 template.

B ' Create Template

File Edit Add Tools
Template Library: Cument Template
£ Cehprojects 2204955520 1\roadw|  MName: RRR38
*Z= Paint Name List =
== D :
[Z7] Companerts e
{23 Comdor Templates
Set Active
End C
% ol o Ctrl-X
I3 Surface Copy Ctrl-C
Paste Ctrl-V
Delete Del
Rename F2
Template Documentatien Link...

3. Using the Template Library Organizer, locate the SWITCHES template in the Civil
FDOT ORD.itl file.

B | Template Library Organizer O X

Available In Available In

DOT _CE 1_CEl| |3 C\FDOTConnect\Organization-Civi\FDOT\Template Library\CIVIL FDOT ORD.tl A
" Point Name List Cancel
&3 Components

(2 Barriers & Retaining Walls

3 Berm

(21 Bridge Examples

(3 Buffer

(23 Curb & Gutter

[ Ditches

(1 Drainage

(3 Driveways

3 Guardrail

(3 Handrail

(21 Median Slopes

& NULL

=~ PGL Divided
adswrcHes]

(23 Pavement R

(3 shoulder

(20 Sidewalk

(3 Subsoil
< > (23 Traffic Separators v

Preview: Preview:
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TEMPLATE DESIGN - Add a Component Switch to the RRR98 Template (optional)

4. Drag the SWITCHES template to the project Components folder.

B | Template Library Organizer m} X
Awvailable In: Available In:
"Z= Point Name List ~ 3 CAFDOT Connect|Organization-Civil\FDOT\Template Library\CIVIL FDOT ORD.il ~
J "ZE Point Name List Cancel
(L1 Barriers & Retaining Walls 3 Components
(1 Berm (C1 Barriers & Retaining Walls
(1 Bridge Examples 1 Berm
3 Buffer [ Bridge Examples
1 Curb & Gutter 1 Buffer
1 Ditches 2 Curb & Gutier
(1 Drainage (1 Ditches
(1 Driveways (1 Drainage
1 Guardrail (1 Driveways
1 Handrail 1 Guardrail
1 Median Slopes 1 Handrail
3 NULL 1 Median Slopes
£ Pavement _\J
(3 Shoulder = PGL Divided
1 Sidewalk SWITCHES
(1 Subsoil FPavement
1 Traffic Separators 3 Shoulder
0 Utility Strip 0 Sidewalk
(21 Corridor Templates v 1 Subsoil
< > 1 Traffic Separators v
Preview: Preview:

5. Choose OK and choose Yes to Save the data to the project template library, 22049555201.itl.

6. With the RRR98 template active, drag the SWITCHES template onto the center of the RRR98

template.
# ' Create Template = | B |t
File Edit Add Tools
Template Library: Curtent Template Display [ ces |
23 C\e'\projects' 22049555201 voadw|  Name RRR32 @ Components Constraints
'== Point Name List Description ] Display ot Names | Heb |

3 Components
(£ Resurfacing (Miling, Overby
= PPM EXHIBIT TYP-5
& SWITCHES

3 Comidor Templates
f={ RRR92 |
= SRE1

(£ End Condtions

(1 Linear Templates

(3 suface Templates

« T B

Library Active Template |

+=LAH-lDax

Display All Components

LT SWITEWITCH1

RT_SRATEWITCH1

HRIT_BOFBREAK

LT_PVT BORYODUTT
LT P+ ESRRETRRRRGTr D

L A USSR FOR A Buer o ouT
0P SHIETRERK BAR BRI RREENER! TS TR BUT

LT-PSHIDR_ROLLOVER ‘BASE_BOT_OUT
| FTPERH DR ERABEERST_BOT ouT

LETPRYTERBER SRARE ERIT MU

RIT_RLABREDK_BOT

-RT_PVT_BORYODITT

AT By ARt eR G G RR OUT
RT_psHETRREEIEI BERR - ou

RPN BB SO [ PSP R BPRIBCIRVTOP oy

RT_PSHLDR_ROLLOVER_BASE BOT_OUT
FATAS5H ER BRESEBRITR 0T oU

PRI PNT] BBSECRERE KRBT 00T T

Note

FDOT Roadway Design 3D Modeling

The switch template consists of two simple components left and right of the centerline. A label has been
assigned to the horizontal constraint value. Also, display rules have been created for when the value is
1,2,3,4, or 5. By assigning one of the rules to a component, the display of that component and all related
components can be controlled based on the value of the switch.

©2021 FDOT
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Chapter 1 TEMPLATE DESIGN - Add a Component Switch to the RRR98 Template (optional)

» Create a Parent /Child relationship of all the Left side components.

1. Open the Component Properties dialog for the Left Cut Component.

a. Set the Parent Component by using the “pick icon” J , select the LT_PvtOut.

Note Use the wheel to zoom into the Left Widening LT_PvtOut component or select it from the list.

)

MName: ( LT_1:6CU ,
Usz Name Qvemide: LT CUT
- Close
Description:
.

Feature Definition: ’SIopes

Parent Component: kﬁ— PytOut ‘)
Display Rules: ——

[ Exclude From Top/Battorn Mesh

End Condition Properties
Target T'!'De:[Tenain Mode! ,] Priority:

Temain Model: - Actives [] Benching Court: [p

Horizontal Vertical
0.000000 Rounding Length 0.000000

b. Choose Apply and Close the Component Properties dialog.

c. Repeat this procedure for the Left Fill, and Left Shoulder components. The Unpaved
Shoulder and Base components should already have a parent relationship which can be
used.

2. Use the Active Template Tab to view the Component Relationships to the LT _PvtOut.

{:I Points -
EI{:l Components
i PaatMilling

m

tamy | T_PwtBaseOut

-tz LT_ShidrPyvtOut

bagy | T_PvtBaseExtOut
-Bzmg | T_ShidrBaseOut
gz | T_UPShidrOut
--Begg | T_PwtOverbuild

Brm | T DusiTiesmd—ar

ftem Value
MName LT_PwtOut
Description

Feature Defintion  PavementAsphalt

Included in Top/B... True
End Condition False

Librany || Arctive Template

Presview -
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TEMPLATE DESIGN - Add a Component Switch to the RRR98 Template (optional) Chapter 1

3. Inthe Active Template Component List, right click on the LT_PvtOut Component and
uncheck the Display option,

4. All of the left side components should turn off, right click on the LT_PvtOut Component
and toggle the Display back on.

5. Inthe Active Template Component List, right click on the LT_PvtOut Component and
choose Edit.

6. From the Component Properties dialog, Select Edit on the Display Rules: field

MName: LT PuwtOut ﬂ
[[] Use Name Ovemide: |LT pwtout
— Close

Description:

-_< Previous
Feature Definition: [F‘avemerrt.ﬁsphalt v]

5
Parent Component ; [ v] ﬂ
_ _ = Help

Dizplay Rules: )
[ Exclude From Top/Bottom Mesh Close Shape

a. Select the Template Display Rule LT_SWITCHL1 rule from the list.

b. Build the Conditional Expression NOT LT_SWITCH1 by clicking the NOT button
and then Selected Rule button.

Conditional Expression for LT_PvtOut Component
NOT LT_SWITCH1

Template Display Rules /
Name Type Expression
LT_SWITCH1 Horizortal LT_SWITCH1 - LT_SWITCH

c. Choose OK, then Apply, then Close to save the display rule to the component.

Note Adding the rule NOT SWITCH1 is telling the template left side “Not To Display If The Horizontal Distance
Of The Switch Is The Value 1”

7. Choose Close and Yes to save change to exit the Create Template dialog.
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BASIC CORRIDORS MODELS

CORRIDOR MODELING OVERVIEW

As defined in the Bentley Civil Help:

“The Corridor Modeling toolset is a group of highly interactive commands to create new design
surfaces that represent a new roadway or other type of surface. Tools for creation, modification,
management, and report functions are supported.

Corridor Modeling tools aggregates a variety of civil data. The geometry is created with the
Horizontal and Vertical Geometry tools, while the existing ground is defined by a MicroStation
mesh or Civil Terrain Model. Plan view elements, such as edges of pavement, shoulders, curbs,
etc. can be 2D or 3D. Superelevation information is defined within a design file using standards
or imported data. Templates are utilized from one or more template libraries.

Reference files can be used extensively with Corridor Modeling. On a simple project, the data
may be all in one file; larger projects may have geometry in one file, plan view graphics in a
second, terrain in another, superelevation in a fourth and the actual model in a fifth. All files
can reference the others, to present a complete picture of the project.

When working with Corridor Modeling, you can draw in 2D or 3D. When using 2D (such as for
plan-view graphics), a 3D view is automatically created and maintained. For example, when a
vertical geometry element is initially defined for a horizontal geometry element, the Default-3D
model is created, if there isn’t one already. The 3D baseline (combination of horizontal and
vertical element) is drawn into the 3D model. As template drops are added, and progressed, they
are added to the 3D model automatically.

When starting to create a corridor, basic information can be used. A single template can be
used, along with preliminary geometry and a high level terrain model. As the design progresses,
more detail can be added. Instead of a single template drop, perhaps more templates better
define the roadway. Transitions can be added to smoothly move from one template to another.
There may be multiple roadways all interconnected using the target aliasing tools. All the while,
as changes are made, the corridor model is updating, so you see up-to-the minute results. Simple
projects may not require all the tools, and a basic corridor model may be sufficient. But all the
tools are available to handle basic to complex, small-scale to large-scale projects.

The following are minimum requirements to use Corridor Modeling.
e  Civil horizontal element
e  Civil vertical element
e Template stored in a template library

A terrain model is not required for corridor modeling. If the template includes end conditions and no terrain
model is defined, the software generates as much of the model as possible but will not complete the end condition
that ties to ground and no error message is given.

Corridor models are built at an interval, which determines the level of detail of the model. OpenRoads essentially
takes the typical section stored in the template and places it every 25’ (or whatever the interval is set to) along
the alignment in order to build the 3D model. The FDOT CADD manual section 8.4.7 sets forth the maximum
required intervals for a corridor, depending on the Context Classification of the roadway. Corridors can certainly
be built at a more frequent interval, but this is at the expense of more computing power (RAM, disk space, and
CPU). To optimize the model, the interval spacing should only be made tighter than the maximum when needed.
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BASIC CORRIDORS MODELS - Corridor Modeling Planning Chapter 2

For this project, the Context Classification is C3C. An excerpt from the table in the CADD manual is shown
below, showing the corridor interval requirement for C3C. The interval can be set to the tangent requirement as
long as the design stage used decreases the interval spacing on curves.

Maximum Corridor Frequency Interval Spacing (Feet)
Context Classification | Tangent Curve Intersection
C3C 20 10 5

CORRIDOR MODELING PLANNING

It is recommended to plan out the 3D modeling approach on a project. Some have referred to this a Model
Management Plan. This plan will attempt to outline the following:

e Determine how to break up the project into logical independent corridors.
o Determine which sections of the project are needed for detail modeling and surface modeling.
o Determine the files and filenames to be used for corridors and details.

Note The project 3D Model may be in separate files or all combined into one file.: The FDOT file defined to be
used for Corridor and Detail Models is MODLRD(xx)## with an optional descriptor in the parentheses.

Below is the Model Management Plan for this project dataset. In this chapter we will be creating the three
proposed model files.

Master 3D

MODLRDMaster01.dgn|

Corridor for

Corridor for US98 Details SR61

Mainline SR61

MODLRDMainline61.dgn

1 1
. . Existing Survey
2D Planimetric Maodel
DSGNRDO1.dgn SURVRDO1.dgn

EXERCISE OVERVIEW — BASIC CORRIDOR MODELING

MODLRDetail61.dgn)

Alignments, Profiles,

) Existing Feature Existing Utilities
Superelevation

Model Model

MODLRD_Existing_Features_01.dgn|

Existing Drainage

Model
MODLRD_Existing_Drainage01.dgn

ALGNRDO1.dgn

MODLRD_Existing_Utilities01.dgn|

Exercise 2.1 Prepare to Create Corridor Model fOr SREL .......ccuevuieierieeieriieiesieetesteeseesteeee e e eesreeaesaeesesreeaesaean 2-1
EXErCiSE 2.2  Create COrridOr, SRBL .....uii i ieeee ettt ettt ettt e e ettt e e et e e s eate e e sbeeessabeeessabeeesnbeeesenaeeeesabeeesnseeesannes 2-2
Exercise 2.3  Add Corridor RefErenCeS, SROL.......cccueeiieueiiiiiiieieteeeeetteeeeieeeeste e e seteeessabeeessabeessbaeesssaeeesssbeeesnseeessnnns 2-8
Exercise 2.4 Change Corridor Feature Definition, SR61.. 2-10

EXxercise 2.5 Add Key STations, SROL .....c.ccvevveirieiiiiieeiieiteeresteessesteeresteesesseesesseessesseesesssessesssessesssessenns v 2-12

Exercise 2.6  Parametric CONSEraiNts, SROL .......ccovvuiiiiieiiiiiiieceeeee et ett e e et e e et e e s s bte e e sabeeesbaeesssbaeeessbeesssneaeeens 2-15
Exercise 2.7 Review Corridor Objects, SRE1 .......ccccceveevieeierieseeiieiesieseesresreeee e Error! Bookmark not defined.
Exercise 2.8  Prepare to create Corridor Model, SR 61 ENd CONAILIONS ....cuecvieveeiieieeiieeeieceeereeeesreeeesreeeeeveens 2-16
Exercise 2.9 Create Corridor, SR 61 ENA CONAITIONS ....ccuviieuiiiiiiiiieiieectie ettt ettt eteesaeeeaeeeaeseteesaaesnneseneas 2-17
Exercise 2.10 Add Corridor Point Control, SR 61 ENd CONAItIONS ......eeeivvviiiiiiieiiiiecceee et cereee e erteeeeveeessaeeeeen 2-19
Exercise 2.11 Change Corridor Feature Definition, SR61 End CONAItiONS .....c.ccvevuereeriieierieseeseeeesiesee e eeeneens 2-21
Exercise 2.12 Prepare to Create Corridor Model, USO8 .........ccecvevieieieeiteeireeteerecreenreeeesseereesresssesreessessesnnesseens 2-22
EXErcise 2.13  Create COrridor, USO8.......c.uiiuiiiiiieiieeeee et eetee et e eteseteeettseteesreseetessatsesaeesateseseesnaeesseseteesasesnessnes 2-22
Exercise 2.14  Add Corridor REfErenCes, USO8 .........cceiiuiicuieiiieitieeteeeeeeeteeeaeeeetessstsesaessteessessteesseesnseesssssnessnes 2-23
Exercise 2.15 Additional Template Edits, SRE1 (0N YOUI OWN) ..ecueeiieierieieieiestieieseesaeseestesseessesseeseessnessessessenes 2-23
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Exercise 2.1 Prepare to Create Corridor Model for SR61

1. Open the MODLRDMainline61.dgn file of the c:\\<Workset Folder>\FDOT\22049555201 CE\ folder in the
FDOTConnect - Roadway Workspace in OpenRoads Designer.

2. Reference the GDTMRDO01, ALGNRDO1 and DSGNRDO1 files.
3. Use the Terrain tab, Set Active tool.

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production

& ‘ G B From File %"“ f{% Ly, By Edit Complex Model Et}

- =2 From Graphical Filter # Feature Management =

Element ... Additional | Active Egt Transform
i Selection L T .Q From Elements Methods = v% Model Q Boundary Options ~
Primary Selection Create B Set Active Edit

éa;? ‘ND Feature Definition ~ |&,_|=:u‘€;P 4 '-"" .ﬁ Clear &ctive a |

4. At the cursor prompt, select the Terrain Boundary green dashed line from the attached SURVRDO1
reference file. This will set the terrain model as Active.

5. Move the cursor over the SR61
Centerline Feature and verify an
Active Profile.

6. To set up the Views for
viewing the 2D Plan
and 3D Model
simultaneously in the
FDOTCONNECT
Workspace, Select the
F2 Function Key on the
keyboard. This will
open an Isometric View
of the project.

7. Save Settings.
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Chapter 2 BASIC CORRIDORS MODELS - Create Corridor, SR61

Exercise 2.2 Create Corridor, SR61
1. Usethe
Corridors, New m Home Terrain Geormetry Site Layout Corridors Madel De

Corridor tool. & k ey ﬁ ot Copy Template Drop V‘\"‘
mport [R
i Import [RD

Element ... Mew Mew N Template
2| Selection L. Corridor| Template Drop 4 Transitions ~ E

Primary Selection Create

eEP} |N|:| Feature Defintion Mew Corridor -’Ita A U_j f

N Mew Corridor ~1xl

2. Select the B View 1, Default oo =]
SR61 &3 ~ &) 5
Centerline
in the Plan
View when Z
the “Locate
COI’I’I dOI‘ Locate Profile Element
Baseline” Feature A
prompt Feature Definition 1 PRELIM i

comes up.

3. Resetto
accept the
Active
Profile.
This profile
resides with
the SR61
Civil
Feature
Centerline.

4. Enter the
Corridor
Name, Activ :
SR61, in Iﬁe{:s[_ﬂ«tg?{RStD_Cc"ﬁdgn)
the Create
Corridor
dialog.
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5.

FDOT Roadway Design 3D Modeling

Data point to
accept the
Name of the
Corridor,
SR61. The
corridor is
created AND
the integrated
Create
Template
Drop dialog
launches.

Note

B View 1, Default
e~ & 5

-

Chapter 2

fA
Lock To Start

[ Start
Lock To End

[ End 0.00

[] Drop Interval 25.00
Minimum Transition Before Drop  0.00
Minimum Transition After Drop

Template

Il
f
1
[}

1
i

=y

CL_SR61_PR
vel: CorrHndlStg1_dp

=N ol ==

Once a Corridor is created, a shape boundary is placed in the Plan View representing its outline. This
shape is initially placed on the CorrHndIStg1_dp level. It has several properties which can be seen by

clicking on the shape and choosing first icon. One of the properties is the Feature Definition (Design Stage).

Once the Create Template Drop dialog is opened, first select the corridor template to be placed on the
corridor. Either use the icon on the dialog <OR> select ALT down arrow to pick a template.

[ Start

Lock To Start

Lock Te End

[J End
[ Drop Interval

Minimum Transition Before Drop
Minimum Transition After Drop

Template

Down To Browse
Templates

Template

©2021 FDOT

2-3



Chapter 2 BASIC CORRIDORS MODELS - Create Corridor, SR61

7. Find the SR61 inside TS template in the Corridor Templates folder of the active Project Template Library.
Select it and click “OK.”

Note OpenRoads appears to have an issue applying superelevation properly when a template has multiple end
condition search functions, so we have split the corridor into three template drops, one for the two traffic
separator sections and one for the median section.

Pick Template

=I-C:\Users\ps972jp\OneDrive - Florida Department of TransportationiWo
- Components

= -Cormidor Templates

i—--Examp\es not in training guide

.- RRRS8 cross slope correction L control

SR61inside

- 5R61 inside median curb

- Travel Lane
End Conditions
Existing Feature Templates
Existing Pavement Slope
-Linear Templates Common
Surface Templates
Typical Sections (FDM)
FDOT

o - - - -

OK Cancel

Note Verify that the correct .itl Template Library is loaded at the top left of the Pick Template dialog. If it is not,
the correct template can be loaded by opening the Create Template dialog and opening a different .itl file
prior to using the tool. Refer to the previous chapter.

8. Data point to accept the Template and move to the next setting.

9. Continue to define the Create Template Drop dialog information entering and accepting the following for
the SR61 Corridor:

a. Start — Use keypoint or intersect snap click to the traffic separator nose near the intersection with
US 98, Station 700+71.00 as shown below.

H View 1, Default E=SECE <"
v BLPCHDES G

/e

Lock Tostart []

[ start 700+71.00

LockToEnd []
mE
01 Dropinterval
Tempiste

Start Stati

Belongs To: Left Tum wj Traffic Separator Median
Feature: Linear\Roadway Design|Plan/Profile 2D Lines\TrafficSeparators\TS Conc Type | 4 Ft Wide

2-4 ©2021 FDOT FDOT Roadway Design 3D Modeling
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b. End - snap to the end of the traffic separator at Station 703+71.00 as shown below.
c. Setthe Drop Interval to 20.

| \View 1, Default E@
[~ G- PLRLPLEYD EES| S

/

Lock To Start |:|
[] start [700-71.00
Lock ToEnd [ ]
[] End [703-71.00
Drop Interval |EG 00
Template |Ccrridor Templates\SR61 inside TS

End Station A
<Alt> Lock ToEnd e
2703-71.00) h
Complex Element: TS TYPE | 4FT7
Interval
Belongs To: Left Tum w Traffic Separator Median
Feature: Linear\Roadway Design\Plan/Profile 2D Lines\TrafficSeparators\TS Conc Type | 4 Ft Wide
No Active Profile
Referenced By Comidor: SR61 | Line
Level: TrafSeparator
Ref: 5 (DSGNRDO1.dgn)

10. Repeat Steps 6-8, selecting the SR61 inside median curb in the Pick Template dialog.

a. Snap the start station to the end of the previously inserted template at the beginning of the curbed
median section, Sta. 703+71.00.

b. Snap the end station to the end of the curbed median section, Sta. 711+88.90.
c. Ensure the drop interval is set the same as above.
11. Repeat Steps 6-8 to insert another template drop for the next traffic separator section.

a. Snap the start station to the end of the previously inserted template at the end of the curbed median
section, Sta. 711+88.90.

b. Snap the end station to the beginning of the radius return for the side street shortly after the end of
the traffic separator, Sta. 714+23.96.

c. Ensure the drop interval is set the same as above.
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12. Upon completion of the r
Corridor Processing bar in .
the lower right hand side of M T O 14
the OpenRoads status bar,
the 3D model will be
displayed in View 2.

[

® View 1, Default o &= ;J
E-§ik-la PPEDSD EE % Note Once a Template Drop is

created, a shape boundary is placed
in the Plan View represent its outline.
This shape is initially placed on the
TmpDrpHndIStg1_dp level. It has
several properties which can be seen
by clicking on the shape and choosing
first icon. Properties include the
Template Drop Interval and the
Template Name.
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Chapter 2

» Turn 3D Reference File Display Off in the Plan

View

At times the line work in the Plan View can become confusing with 3D lines over top of the 2D lines. This View
can be simplified by turning the 3D Model Reference file display Off.

1. Data Point somewhere in View 1 to make it active.

2. On the OpenRoads Level Display dialog, navigate to the Ref. MODLRDMainline61.DGN Default-3D

file.
3. Right click on the file and un-check the Display option.

= Level Display - View 1
I:.l'—ll_'l .: View Display <

h= . Y AllLev~ |Levels v | [&4 ~

=& MODLRDO1.dgn, Default

—8 TOPO, SSureey SURVEDOT . dgn
—W&8 DSGNRDO1.dgn, Default

—E GOTM, Sureey SURVEDOT . dgn
—hEl UTEX, SSureey SURVEDON .dgn
—hE8 DREX, SSureey SURVEDON .dgn
—E ALGNRDO1.dgn, Default

—N& Ref, DSGNRDO1.dgn, Default-3D
—& Ref-1, MODLRDO1.dgn, Default-30

Open Dialog

N Ref-2, ALGMRDO.dgn, Default-30
—h8 Aerials, Aerials.dgn

Attach...
Detach

— ROW, RWDTRDO1.dgn, Default

— & GOTM-1, .\survey\SURVRDO1.dgn v
[v
[v

Digan I

Snap

Locate

Update Levels

Mame

DT _ex
CorrHndl5tg...

Select All

Select None

Inwert Selection

TmpDrpHndls...
ConstLines
XSMisc_px
ShidrUnpavBr...

Cut

Copy
Paste

Curb_pm
SubGrade_pm

Bottom_pm .
CurbBase_pm
CurbFlowlLin...

Cut_pm
Fill_pm

PavtAsphalt_pm
Sidewalk_pm

Properties

FDOT Roadway Design 3D Modeling ©2021 FDOT
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Exercise 2.3 Add Corridor References, SR61

Corridor References are related to the template points having a Horizontal Feature Constraint to control the
location of the point on the corridor. They are 2D graphical Civil Features that need to be added to a corridor.
For the SR61 corridor a selection of median Civil Features are used for template external references.

1. The SR61 template is designed to target Curb Gutter Type E lines in the median. Hover the cursor over one
of the median lines to verify that it has the Feature Definition of Curb Gutter Type E.

o
Complex Element. CurbE3

Interval

Belongs To: Left Turn w/ Traffic Separator Median

Feature: Linear'Roadway Design'Plan/Profile 2D Lines'\Curb'Curb Guiter Type E

No Active Profile

Ref: 2 (DSGNRDO1.dgn)

1. Create a selection set of the following 12 features in the plan view:

2 — Pavement Asphalt EOPA lines in the median

4 — Pavement Asphalt EOPA taper lines in the median

4 — Pavement Asphalt EOPA lines on the outside edge of pavement
2 — Curb Gutter Type E lines in the median

2 — Curb Gutter Type E taper lines in the median

4 — TS Conc Type | 4 ft Wide lines in the median

O O O O O O

e Modeling the TrafSeparator level, do not add the Nose Radius Element to the Selection Set. This will be
modeled in Chapter 9 with a 3D Civil Cell.

2. Use the Corridors, Add Corridor References tool.

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT
a, ‘ \ ﬂ IJ‘RI 1 Copy Template Drep %-l r{:\ { ‘ # &  ©® Define Target Aliasing _g_ 6
= 4 gy Import IRD I ﬁ i+ Corridor References « 1
Element ., MNew Mew : N Template Edit Edits e halll W o1
| Selection i ¥ Corridor Template Drop Y Transitions ~ v Template Drop 7 fed i+  Add Corridor Reference

Primary Selection Create Edit - Remove Corridor Reference

=—

3. Identify the Corridor handle and then data point to add the selected lines as listed above to the corridor.
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4. Once the Reference Lines have been added, the Corridor will automatically process to include the new
Horizontal Feature Constraints. The median features will come in several feet above the pavement, as
intended on the template. This will be resolved in the next exercise.

FDOT Roadway Design 3D Modeling ©2021 FDOT 29



Chapter 2 BASIC CORRIDORS MODELS - Change Corridor Feature Definition, SR61

2-10

Exercise 2.4 Change Corridor Feature Definition, SR61

The FDOTConnect Workspace includes several Corridor Feature Definitions to help with various tasks for
Design and 3D Modeling. Depending on the active Feature Definition, processing the Corridor will take longer.

To optimize model performance, it is recommended that designers wait to change the Feature Definition until
later in the design process, as each definition is set up with multipliers that decrease the corridor interval spacing.

For example, the Design stage might be utilized for a 60% submittal, while the Final stage might be utilized for
the 90% and final submittals.

1. Open the Explorer pane from the Home tab or with the F11 Function Key.

m Home Terrain Geormetry Site Layout Corridors Maodel Detailing

& MNone * | CurbFace - [-.. E -
E T @
.| [= L [= . . . Attach -
[=4 =0 = @0 £90 Tools = 555'%"
Attributes Primary

2. Select to expand the OpenRoads Standards section and expand the Standards option list.

3. Expand Corridor under Libraries > Feature Definitions > Feature Definition
(FDOT _Stanrdards_Features.dgnlib (Default)). These Feature Definitions are set up for various Design
Stages.

Explorer > Ix
File

¢ Items

& Resources

| OpenRoads Model

& Sheet Index

B Links

| OpenRoads Standards
Q@P.

|55.s.rm ole

- MEAE IR AIE AR 21K 4

«

4 " Standards
4 [ Libraries
4 Feature Definitions
4 @ Feature Definition (FDUTﬁStandardsjlé\étures.dgnllb (Default))
b /" Alignment
> 8y Terrain
4l corridor
<, 1 PRELIM
<, 2 DESIGN
< 3 FINAL
% 4 FINAL - Top Mesh Only
% 5 FINAL - Bottom Mesh Only
b 6 Superelevation
) Linear Template
> b Surface Template
b 2 Linear
B % Point
b ol Mesh
P &4 Trace Slope
> @} Aquaplaning
b ke Sight Visibility
> [l Survey
b A8 Feature Definition (FDOT_SUE_Drainage.dgnlib (Default))

' Subsurface Utilities Model v

4. Select the Handle of the SR 61 Corridor and locate the Properties icon when the menu displays.
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/

5. Select the Properties icon and change the Feature Defintion from 1 PRELIM to 3 FINAL.

-
Feature Name SR61
1PRELIM
@ No Feature Defintion
: Comidor
e
& 2DESIG
& 3FINAL
@ 4 FINAL - Top Mesh Only
i..g? 5 FINAL - Battom Mesh Only

6. The Corridor will re-process and the 3D L . o - S = [E=
Model will re-draw with a tighter interval, ~ = 77 1fFFEAD D REEERLE
Notice that the outside corridors remain
unchanged.
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Exercise 2.5 Add Key Stations, SR61

Create Key Station tool is useful to add stations that are not coincident with the template interval. When the
median conditions change abruptly, it is desirable to include the station for processing. Otherwise the model may
have holes or overlaps, which is not desirable when it is used to generate 3D Deliverables for Automated Machine
Guidance.

1. Use the Corridors, Edits>Create Key Station tool.

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FD
a k % ﬂ |;|g| w1 Copy Template Drop '?A' .-1:“; ? & © Define Target Aliasing s
v . Y0 Import IRD X i T &0 Corridor References - Im
Elernent .., MNew MNew . Template Edit Edits ‘a
ai Selection ...i ¥ Corridor Template Drop { Transitions ¥ N Template Drop = ¥ 5 T8 Corrider Clipping =
Primary Selection Create Edit |7 (Create End Condition Exception
QPQ |No Feature Definition ~ |§,P€f y ] '—’i‘-‘ A ‘,,-4' g Create Key Station I,\\,
Explorer > o x -,-|= Create Secondary Alignment

B View 1, Default
.:.l Create Parametric Constraint

e "lz=-au-s42pPO6 N Em:"

¥ Items - “ Create Curve Widening

S DR s B
2. ldentify the Corridor Boundary handle of the SR61 Corridor.

3. Use AccuSnap to locate the Plan View CurbMedian / Traffic Separator division line. Snap to a point on
this line.

4. Repeat these steps for both Traffic Separator locations in the Plan View.

rator Medsan
Plan/Profile 2D Lines\Construction Lines\Const Lines Green Dash
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5. Add Key Stations at other transition areas, including where the left turn lane transition begins. If snapping
directly on the transition point does not work, sometimes a key station is needed immediately before and/or
after the transition point in order to minimize the size of the hole.

6. (Optional) Rotate the 3D View to a Top-down orientation, as it is sometimes easier to see where to snap to
in the 3D view.

w View, Defout 30 —row

fo: ~ iv A PP00MT HoeEEm 59

0 4
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Exercise 2.6 Review Corridor Objects, SR61

The Corridor Objects dialog is a summary of all Corridor Modeling objects and provides an excellent method
of managing data.

1. Use the Corridors, Corridor Objects tool.

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDC

g, * ¥ ﬁ * —+ Copy Template Drop ‘ ﬁ ( % ® Define Target Aliasing s
@ - 9 N Yt Import IRD ffl+ Corridor References ~ Im

Element .., ew MNew - Template Edit Edits P
@7 Selection i.i ¥ | Cerridor Template Drop W Transitions ~ M Template Drop 7 u':ll{ 8 Corridor Clipping =
Prirnary Selection Create Edit Miscellaneous

- Corridor Objects

: @Y [No Feature Defintion ~| g% '*A/-@ 1y ~ Corridor Objects
Eenlarsr  owde

2. ldentify the Corridor Boundary handle to open the Corridor Objects dialog.

&1 Corridar Objects - SR61 - . .
Template Drop I
i Station @
Key Station
Parametric Constraint
Point Control
Curve Widening 710+10.01
End Condition Exception
External Reference
Clipping Reference
Row: 14 4 |1 of5| b M|

3. Review the various objects on the corridor. If too many key stations were added in the previous step, they
can be deleted or modified in this dialog.
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Parametric Constraints, SR61

The FDOTConnect.itl file contains some FPM Exhibit Templates which are delivered with variable medians
included. The median can vary with the following conditions or component sets:

Exercise 2.7

o  Curb Median with or without Left Turns
o Crossovers at Intersections
o Traffic Separators with Left Turns

To properly operate the median condition templates, consider the following:

e The various median component sets have a parent end condition search lines that targets plan features; e.g.
Curb Gutter Type E, Pavement Asphalt EOPA.

e Each of the median components sets are displayed ONLY if the target is found. This is by the Parent/Child
relationship of the Template components.

e The LT and RT PGL Handles, or the LT and RT PGL in points, control the overall width of the median and
can be modified to fit any project.

e Many of the median components have Horizontal Feature Constraints (HFC) defined to locate the 2D civil
features and the horizontal range will need to be modified to fit the project.

» Add Parametric Constraint for Variable Median, SR61 Template

The templates used have variable median conditions built within that needs to be set in place for the corridor.

1. Use the Corridors, Edits>Create Parametric Constraint tool.

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FL
=1 k ﬂ 7 Copy Template Drop | &I ’1: 4 ‘ # @ ® Define Target Aliasing o
- : Y10 Import IRD X . W i CorridorReferences v Im
Element ..., Mew Mew | . Template Edit Edits .
& Selection &.i ¥ Corridor Template Drop 4 Transitions ~ Template Drop = ¥ | '7§L Corridor Clipping ~
Primary Selection Create Edit 7 Create End Condition Exception
g_,"} ‘No Feature Definition ~ ‘g.v{.? & + f}.\.\ ‘,9 g Create Key Station
| o= —
i~ Create Secondary Alignment
= View 1, Default ! L =

Create Parametric Constraint

&l L /@;’_OD*’& SISl

- ~. - B B

2. ldentify the Corridor Boundary handle. Continue to define the Create Parametric Constraint dialog
information.

Create Curve Widening

Create Point Control

> .

Lock To Start

O

[ Start
Lock To End

) [ stop
Constraint Label
Start Value

Stop Value

FDOT Roadway Design 3D Modeling

0.00
O
0.00

Locate Corridor B
Template Drop: SRE1-Corridor Templates\SR61 inside-700+23 62-715+00.00
Level: TmpDrpHnd|Stg1_dp

N N N
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Chapter 2 BASIC CORRIDORS MODELS - Prepare to create Corridor Model, SR 61 End Conditions

3. Enter and accept the following for the SR61 Corridor:

6@.
e  Start Station Alt for Begin
. Lock To Start
e  Stop Station Alt for End - —
e Constraint Label V_Offset Lock To End
e Start Value 0.0 Stop 726+47.00
. Stop Value 00 Consirint Lol

1. The variable median conditions are placed at the correct location
vertically. This will ensure the median is at the correct elevation for the next exercise.
Exercise 2.8 Prepare to create Corridor Model, SR 61 End Conditions
1. Go to the FDOT ribbon and Choose “Create File.”
2. Create a new MODLRDDetail61.dgn file. Select Wakulla County. Choose Create/Open File.
3. Reference the MODLRDMainline61 file. Set Live Nesting Depth to 1.
4. Use the Terrain tab, Set Active tool.

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production

& k % @ From File ‘%J % & 8By Edit Complex Model P

Ta
— ﬂ From Graphical Filter ﬁa Feature Management b t"v

Element ... Additional | Active Egt Transform
@i Selection .4 7 .Q From Elements Methods = "% Model trr:i Boundary Options =
Primary Selection Create B Set Active Edit

e‘f;) ‘ND Feature Definition ~ |dn“r;? 4 '-"" .ﬁ Clear Active a ]

5. At the cursor prompt, select the Terrain Boundary green dashed line from the attached SURVRDO1
reference file. This will set the terrain model as Active.

6. Move the cursor over the SR61 Centerline Feature and verify an Active Profile.

7. Tosetup the Views for viewing the 2D Plan and 3D Model simultaneously in the FDOTConnect Workspace,
Select the F2 Function Key on the keyboard. This will open an Isometric View of thaproject.

8. Save Settings.
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Exercise 2.9 Create Corridor, SR 61 End Conditions

Splitting the template allows more flexibility when adding driveways and side streets, as the end condition
(outside) template can change at those locations without affecting the mainline. The template for the previous
exercise only extended to the edge of pavement and did not include curb. In this exercise we will add the curb
and the end conditions.

1. Use the Corridors, New Corridor tool.

2. Select the SR61 Centerline in the Plan View when the “Locate Corridor Baseline” prompt comes up.
3. Reset to accept the Active Profile. This profile resides with the SR61 Civil Feature Centerline.

4. Enter the Corridor Name, SR61 R, in the Create Corridor dialog.

5. OpenRoads will continue on to the Create Template Drop command. Either use the icon on the dialog
<OR> select ALT down arrow to pick a template.

Pick Template

=1 C:\Users'ps 57%p \OneDrive - Florida Depatment of Transportatio
- Comidor Templates
- RRR98
SR61
SRE1 inside
SRE1L

Coﬂions

+ Examples(For Training)

+ Existing Feature Templates
+)- Linear Templates Common
+ New Category

+ Surface Templates

+ Typical Sections (FOM)

oK Cancel

6. Pick the SR61 R template in the Corridor Templates folder of the active Project Template Library.

7. Continue to define the Create Template Drop dialog information entering and accepting the following for
the SR61 Corridor:

a. Start—Snap to the beginning of the curb radius return on the right side of SR 61 at the T intersection,
Station 700+40.00.

b. End - Snap to the
beginning of the
curb radius return
on the right side of
SR 61 at the
intersection,
Station 713+68.58,
as shown on the
right.

c. Setthe Drop
Interval to 20 and
accept the
remaining prompts.
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8. Repeat Steps 1-7 for the left side.
a.  Name the Corridor SR 61 L and pick the SR 61 L Template.

Pick Template

= C_:'-.Users 'ps9374p OneDrive - Horida Department of Transportatio
— - Conidor Templates

SRE1 inside
R SRE1 L [}

- End Condttions

- Examples(For Training)

- Existing Feature Templates
- Linear Templates Common
- New Category

- Surface Templates

- Typical Sections (FOM)

- FDOT

oK Cancel

b. Select the start and end points of the template drop based on the curb radius return points on the left
side of the roadway. The stationing is listed below:

o Start— Station 701+34.00
o End - Station 714+29.06

 Veew I Defat-30

9. The corridor models will display in the 3D f+£§ o B o__,'ff'_,,m.;T_A YRS

View but will be on top of the previously
placed pavement model. This will be
addressed in the next Exercise.
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Exercise 2.10  Add Corridor Point Control, SR 61 End Conditions

1. Use the Corridors, Edits>Create Point Control tool.

m Home Terrain Geometry Site Layout Corridors Meodel Detailing Drawing Production Drawing
a, k e ﬁ IJ‘RI 1 Copy Template Drop ﬁ;‘ ﬂ‘_\ il | # @ @ Define Target Aliasing
- 3 g Import IRD ]
Element .., MNew New | . Template Edit Edits .
a5 Selection i.i ™  Corridor Template Drop ' Transitions © v Template Drop = ¥ ) T8 Corridor Clipping ~
Primary Selection Create Edit "7 Create End Condition Exception
5}‘2 |N0 Feature Definition ~ |éP{‘? - '—‘I‘-‘ A 5;'- 8 Create Key Station

2. ldentify the Corridor Boundary handle for the SR 61 R corridor.

N

Lock To Start

Start §98+95.00 5
1

sk To 2 /

Stop T26+47 Corridor: SRE1

Plan: CL_SR&1
Control Description |RT_EOP Profile: CL_SR&1_FR
Lewvel: CorrHndlStg1_dp

Point T_PWT_EQP_OL -~

iIr
c
|
o

Mode Both v
Control Type Comidor Feature |~
Caorridor

Reference Feature

Priarity

>

Horizontal Offsets
Start
Stop

Vertical Offsets

Start

ii’ ii

Stop
| 7 ]

FDOT Roadway Design 3D Modeling ©2021 FDOT

T 76 Corridor References ~ Im

-

Create Secondary Alignment
Create Parametric Constraint
Create Curve Widening

Create Point Control
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For the Start
station, snap to
the end of the
radius return at

Start Station
<Alt> Lock To Start

Ecld| 701+00.00]

duay DesigriFlan/Profile 20 Lines\CurbiCurb Gutter Type E

N

BASIC CORRIDORS MODELS - Add Corridor Point Control, SR 61 End Conditions

Station \f{ef 2(DSEF:EF?§D1 dan)
701+00.00. ~— |
Continue to
define the
Create Point
Control dialog
information. Enter and accept the following for the SR61 R Corridor:
o End Station Lock to End Lock To End
o Control Description EOP s oL
o Point RT__PVT_EOP_OUT Corel Descrpicn
T - - Point
o Mode Both Mode
o Control Type Corridor Feature Control Type
Note Do not select either the Point or the Reference Feature . _
with the drop-down menu as ORD currently appears to Pririty
have a defect where that will cause the point control to Hortsontal Offecte N
npt display correctly. They must be selected in the 3D st
view. Stp
For the Corridor, select a handle on SR 61 corridor Vertical Offsets *
H H H H Start
developed for the inside (from MODLRDMainline61.dgn). o _El!_
For the Reference Feature, select the
RT__PVT_EOP_OUT line on the SR 61 corridor (inside)
in the 3D view, as shown on the right.
Accept the defaults for the remaining items. The 3D view e
will update to move the curb and sidewalk to match the Thet: RT_PVT_EOP_OUT
edge of pavement of the SR 61 corridor model. Belngs To: SRG1
Repeat Steps 1 through 7 to set a point control for the SR 61 L Lock To End
corridor, with the following differences in the dialog: Stop 2]
Cantrol Description __LTfEOP
o Start Station: 701+34.00 Paint
o Control Description: EOP Hode
o Point: LT PVT_EOP_OUT Core e
orridor _SRE'I ~
For the Reference Feature: select the LT __PVT_EOP_OUT Reference Festure
line on the SR 61 corridor (inside) in the 3D view, as shown on Friorty
the I’Ight Horizontal Offsets ~
. 2 Stor
10. Repeat Step 6 to complete Stop
the point control. The model should Vertical Offsets -
look as shown on the left in the 3D Start
view. stop

2-20
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Priority
Priority

SRET. LT_Pv1_EOF OUT.

Belongs To: SR61

Level: PavtAsphalt_pm
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Exercise 2.11  Change Corridor Feature Definition, SR61 End
Conditions

1. Open the Explorer pane from the Home tab or with the F11 Function Key.

Home Terrain Geormetry Site Layout Corridors Maodel Detailing

o EreE
& None T || CurbFace = ﬁ E -
B - @j
== r|[= — - - Attach
24 =0 =1 @0 290 Beploren) e 2+ 0 .
L3
Attributes Primary
2. Expand the OpenRoads Model section of the Explorer window. Explorer vix
3. Expand MODLRDDetail61.dgn (Default). = hd
. It v
4. Expand 1 PRELIM under Corridors. e
. . . & R v
5. Right click on SR61 L and select “Properties.” = T
. . . | OpenRoads Model ~

6. Hold down Shift or Ctrl and select SR61 R. The Properties window _
changes to show both Corridors selected. Q@ .

7. Change the Feature Definition from 1 PRELIM to 3 FIAL as |Searct PlR ¥
shown bglow. _The 3D models for the outside corridors should 4 7. MODLRDO1.dgn (Default)
redraw with a tighter interval. .

# Alignments
Terrain Madels
@ Properties (OpenRoads Model — x %
4 ﬂ Corridors
4 [ Selection (2) 4 ;1 PRELIM
ﬁ sROTL B SRe1L
SRE1R
i B SR61R
General ~ I < 2 DESIGN
Element Description “*Varies"" ™ Linear Template
Level CormrHndIStg1_dp
Color ByLevel (0) 2 Surface Templates
Line Style ByLewel (0) - .
Pleight By ) =l Civil Cells
Class Construction 7 Superelevation
Template (None)
Transparency 30 ,\/ Cant
Priority 0 /" Linear Geametry
~ =2 3D Linear Elements
Feature Definition 1 PRELIM e + Points
|| 7~ @& No Feature Definition p
B  Conidor b <, Referenced Models
| 'g k.. Sight Visibility Sections
@ 3FINAL @Aquaplaning

@ 4 FINAL—'I{ 2 DESIGM

i@ 5 FINAL - Bottom Mesh Orly 7 ConicSlope

B Site Layout

— ¥ sheetIndex
— E Links

| OpenRoads Standards

Profile Name CL_SR61_PR -1 Subsurface Utilities Model

L AIE IR ZIR JIR

_f Survey
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20.
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Exercise 2.12  Prepare to Create Corridor Model, US98
Go to the FDOT ribbon and Choose “Create File.”
Create a new MODLRDUS98.dgn file. Select Wakulla County. Choose Create/Open File.
Reference the SURVRDO01, ALGNRDO1, and DSGNRDO1 files.

Use . the Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production
Terrain tab, i | : oo _ )
Set Active 8 * s From File : ;% &y Edit Complex Model E‘?
R 23| From Graphical Filter ! Feature M t v o
tool. Element .., LJ ° Additional  Active  Edit A Feature Managemen Transform
@q Selection i.i ™ Q From Elements Methods ~ '& Model 43 Boundary Options =
Primary Selection Create B2 set Active Edit

EP-‘..} |No Feature Definition ~ |'€?€ "/ "’|' &  Clear Active a ¥ |

At the cursor prompt, select the Terrain Boundary green dashed line from the attached SURVRDO1
reference file. This will set the terrain model as Active.

Move the cursor over the US98 Baseline Feature and verify an Active Profile.

To set up the Views for viewing the 2D Plan and 3D Model simultaneously in the FDOTConnect Workspace,
Select the F2 Function Key on the keyboard. This will open an Isometric View of the project.

Open the Level Display Browser.

With the 3D view active, turn off all levels in the SURVRDO1.dgn reference, then turn on the DTM_ex
level.

In the 2D view, right click and select Turn Level Off By Element to turn off the following levels in the
SURVRDO1.dgn reference by selecting the relevant elements:

o All existing utility levels
o  Survey control points

Turn off all DTM levels in the SURVRDO1.dgn reference except DTM_ex.

Save Settings.

Exercise 2.13  Create Corridor, US98
Use the Corridors, New Corridor tool.
Select the US98 Baseline in the Plan View when the “Locate Corridor Baseline” prompt comes up.
Reset to accept the Active Profile. This profile resides with the US98 Civil Feature Baseline.
Enter the Corridor Name, RRR98, in the Create Corridor dialog.

OpenRoads will continue on to the Create Template Drop command. Either use the icon on the dialog
<OR> select ALT down arrow to pick a template.

Pick the RRR98 cross slope correction L control template in the Corridor Templates folder of the active
Project Template Library.

Snap the start and end stations to the milling limits shown in the DSGNRDO1.dgn file.

Set the Drop Interval to 20 and accept the remaining prompts.

©2021 FDOT FDOT Roadway Design 3D Modeling



BASIC CORRIDORS MODELS - Additional Template Edits, SR61 (on your own) Chapter 2

Exercise 2.14  Add Corridor References, US98
1. Create a selection set of the following lines from the DSGNRDO1.dgn file:

o All Milling lines
o All Paved Shoulder lines
o All Edge of Pavement lines

a. Open Level Display Manager.

b. Turn off all levels but the Corridor handles in this file, and all but the needed levels in the
DSGNRDO1.dgn file.

c. Use the box selection tool to select everything shown.

d. Use the “-* selection tool to remove the corridor handles from the selection set.
Note “Select all on level by element” does not work with references in ORD.
2. Use the Corridors, Add Corridor References tool.

Home Terrain Geometry Site Layout Corridors Muodel Detailing Drawing Production Drawing View FDOT
8 k ey ﬁ l_ﬂq 1 Copy Template Drop %. s ‘ # @ @ Define Target Aliasing :$: 6
. Import IRD i * 1
b Element .- kol . b Imp " Semphie - Edits {ﬁ i Corridor References ~ Im
@z Selection i.i ™ Corridor Template Drop Y Transiticns ~ N Template Drop ™ il i+ Add Corridor Reference
Primary Selection Create Edit

- Remove Corridor Reference

3. Data point to add selection set as a corridor reference.

Exercise 2.15  Additional Template Edits, SR61 (on your own)
Add the sidewalk front and back lines as corridor references to the respective outside corridors.
2. Change the sidewalk buffer from 3 feet to 0 feet on both roadways.

1.

3. Add the outside Edge of Pavement lines as a corridor reference line to the SR61 mainline corridor.
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3 SUPERELEVATION

OVERVIEW

Superelevation rotates the pavement cross slopes through a curve so that vehicles can maintain stability and speed
while on a turning roadway. Elevation banking is applied to help offset centrifugal force. Superelevation
standards also define the transition length required to rotate from a normal crown to a fully banked curve and
back again.

Superelevation can be calculated in two ways:

e Rules-based — using a set of preferences the station and associated cross slopes of the transitions are based
on design speed, curvature, and other design parameters. As the design progresses and parameters change
(i.e., design speed exceptions) superelevation can be reprocessed to the revised parameter(s).

e Import — using a comma separate values (CSV) file to import the station and associated cross slope of each
transition. In this option, the rules are not utilized; the data is simply applied to the superelevation lanes.

The result of superelevation is a DGN file of graphic superelevation lanes with cross slope attributes. This file
can be referenced to a corridor model and associated, so the superelevation transitions are incorporated into the
corridor model. The superelevation data should be stored in the ALGNRD DGN file, in the Superelevation model.

DATA NEEDED FOR SUPERELEVATION

The following should be determined before beginning the superelevation process on any project since OpenRoads
will need the data input. For this training dataset, the correct inputs will be provided.

Superelevation  Design Speed Lanes . Superelevation
eMax (mph) /Direction Pl leiies Width

| Low Speed
(5%)

Crown
Edge-to-Edge
’ Edge

’ High Speed
(10%)

Divided Inside

Divided/
Undivided

’ Shared Use
Path (2%)

"
Centerline

\
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SUPERELEVATION - Additional Template Edits, SR61 (on your own)

EXERCISE OVERVIEW - SUPERELEVATION

In these exercises, the SR61 Centerline has a single curve to define superelevation. Once the required
superelevation is determined from a predefined FDOT rule file, it will be assigned to the SR61 corridor. The
results will be reviewed in the Cross Section View and in the table editor. Reports will be generated as other
methods to review data.

As an alternative to calculating supers with rules, we’ll also import a dataset from a FDOT Curve Table (csv file
generated from Excel).

The general workflow for superelevation is listed below.
e  Set up Superelevation Flags in Template Library
e Create Superelevation Sections and Lanes
e Calculate Superelevation Based on FDOT Tables
e  Project Explorer Edits, Graphical Edits
e  Superelevation Diagram and Reports
o Reference the Superelevation model of the ALGNRD File to the MODLRD file
e  Assign Superelevation to Corridor, Associate Points

e Review superelevation in Cross Section View

Exercise 3.1
Exercise 3.2
Exercise 3.3
Exercise 3.4
Exercise 3.5
Exercise 3.6
Exercise 3.7
Exercise 3.8
Exercise 3.9

Verify Template Superelevation FIAgS .....c.c.eeeeiiiiiienieeieeeene st 3-3
Prepare Alignment File for SUPerelevation............oocierieriienieenee et 3-4
Calculate Superelevation from Corridor.........

Create Superelevation Sections (optional)
Create Superelevation Lanes (optional) .........

GraPhiCal EITS . eeuveriieeiieiee sttt ettt et s e et sar et e st e e sae e s bt e saneebeesnneenbeesareennneeane
Add Superelevation Lane for CUrD ..ottt st sbe e e sbaee e
SUPEIEIEVATION EITON . .uviiiiiiii ettt e et e et e e et e e e e aa e e e ebae e e ateeeeeaseeeennaeeeansaaaans
[ oY T=Tot o o] (o T = Yo L £ RRPSRRN

Exercise 3.10
Exercise 3.11
Exercise 3.12
Exercise 3.13
Exercise 3.14
Exercise 3.15
Exercise 3.16
Exercise 3.17
Exercise 3.18

Calculate Superelevation...
Superelevation Reports........cceeeueee

Editing Superelevation .csv Report..... .
Import Superelevation from .CSV file ........oooiiiieceee e
SUPErEl@VAtioN DIAZIAam .....cccuiiiiiiiieiieeerieee sttt e este e sibe e s sbeeeseteesssbaeessabeeesssseessssseesssseeessssnesansns
Attach Superelevation t0 Model File .......occuuiiiiiiiiiiie e
SET UP CroSS SECTION VIBW ..eeiiiiiiiiiiiiiiieniiiteee ettt e s e sttt e e e s s et e e e e s e s asbaaeeeeessssnneaeaeesssnnnnnen
Assign Superelevation to Corridor.............

Review Superelevation Point Controls
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SUPERELEVATION - Verify Template Superelevation Flags Chapter 3

Exercise 3.1 Verify Template Superelevation Flags

1. Open the ALGRDO1.dgn file in the c:\<Workset Folder>\FDOT\22049555201_CE\ folder in the
FDOTConnect - Roadway Workspace in OpenRoads Designer.

2. Use the Corridors, Create Template tool.
3. Setactive the SR61 inside TS Template.

4. Switch to Active Template view and select the Superelevation Points folder to highlight the points in the
template that will be affected by superelevation. Verify that all four Pavement Edge Points and the CL_
null Point are highlighted.

8 Create Template - a %

‘:\Ie Edit Add Toals

Gtray [ Tompioe
Praion

5. Open any of the points Properties and verify the Superelevation Flag option is checked ON.

Point Properties >
MName: CL null ~ ‘ ﬂ | Apply |
I:| Use Feature Name Override: CL null

Close
Feature Definition ~ mplate Points\TemplateNullPoint_pm

B \ B =B < Previous
Superelevation Flag

Next >

Alternate Surface “ —

Member of

Constraints
Constraint 1 Constraint 2

Type None ~ MNone ~

[[JHorizontal Feature Constraint J\Crossover - Temporary\Crossover Temporary

6. Repeat Steps 3-5 for the SR61 Inside median curb Template.
7. Close the Create Template dialog.

Note Any changes needed to the points or Superelevation Flags must be saved to the .itl file and synchronized
with the template in the appropriate MODLRD file.
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Chapter 3 SUPERELEVATION - Prepare Alignment File for Superelevation

Exercise 3.2 Prepare Alignment File for Superelevation

1. Locate the View Group toggle on the bottom left of the MicroStation window and change the
View Group/Model to Superelevation Views.

Marme Model

(O Default 1 Default

(D) Default-3D Views Wiy Default-3D

[ Multi-Model Views

C1 SUPERELEVATION Views 1 SUPERELEVATION

& - ) - & ~ [©sueereLevanionvi ~ | [0 [ 2[3]4]5]s[7[e] T o]

View Group Delete = |dentify element to add to set ‘I‘Epuperelev.ratil:un Section: Section-

2. On the MicroStation References tool, attach the Default models of the DSGNRDO1,
MODLRDMainline61, and ALGNRDO1 files.

E’J Attach Reference - C:\Users\ps972jp\OneDrive - Florida Department of Transportation\Worksets\FDOT\220495352071_CE\roadway\ >
Look in: | roadway V| €] ¥ E- ._F-_'j E3 — e
Z} MNarme Status Date m-:-difi\e’d a
‘W.4DSGNRDO1.dgn (&) /1773020 4:07 PM
Quick access ¥ pSGNRDO1_Complete.dgn @) 0/17/2020 4:04 PM
& JALGNRDO2.dgn ®) 9/17/2020 4:04 PM
- & JALGNRDO1.dgn (&) 9/17/2020 3:40 PM
Desktop & JMODLRD_ENDCONDITIONS_PARTIAL 01.dgn  (~) 9/17/2020 11:34 AM
& JMODLRD_Complete_0.dgn &) 9/17/2020 11:20 AM
— & 4 MODLRDO1.dgn ®) 9/17/2020 11:11 AM
Libraries EJMODLRDO1-DOTTCOEC315742.dgn () 9/17/2020 9:11 AM
_ & JMODLRD_ENDCONDITIONS_PARTIAL_01-D... ¢S 9/17/2020 9:02 AM
L.@ & JMODLRD_EX_02.dgn @) 9/15/2020 11:49 AM Attachment Method
ThisPC  K4MODLRD_EX 02-DOTTCOEC315742.dgn a 9/15/2020 10:53 AM interactive v
& JMODLRDO2.dgn &) 9/15/2020 10:49 AM
L‘ﬁ$ & MODLRD_US98_Widen_01.dgn &) 9/14/2020 10:18 AM
Network & JMODLRD_ENDCONDITIONS_01.dgn &) 971472020 7:54 AM
& JMODLRD_Combined_01.dgn &) 9/11/2020 8:59 AM
&4 MODLRD_EXISTFEATUREO!.dgn ® 8/26/2020 11:11 AM
& JDSGNRDO2_COMPLETE.dgn &) 8/26/2020 8:24 AM
& JMODLRD_CrossSections_01.dgn &) 8/25/2020 11:40 AM
& JMODLRD_Mainline_01.dgn (®) 8/25/2020 2:16 AM .
:l..nn.nn Liman vare 1 Aa ' ) A aFAAAN 44 a0 P N t\\g\‘
File name: | "DSGNRDO1.dan” "ALGNRDO1 dan” "MODLRD_Mairlir ~ | | open |
Files of type: CAD Files (*.dgn;" dwg:" dd) ~ Cancel
l Save Relative Path Options
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SUPERELEVATION - Calculate Superelevation from Corridor Chapter 3

Exercise 3.3 Calculate Superelevation from Corridor

1. Use Corridors, Create Superelevation Sections tool.

Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT

ﬁ |;‘g‘ —+ Copy Template Drop ﬁ. s* ‘:! @  © Define Target Aliasing %7 w < E‘ '
-7

MNew New fag Import IRD Template Edit Edits ﬁ #¥- Comdor References ~ fm Create Calculate Dynamic 3D Drive Cm‘or
Corridor Template Drop il Transitions ~ v Template Drop * S8 T Corridor Clipping ~ M v Sections~  Through Reports~
Create Edit Miscellaneous {7 Create Superelevation Sections L\\)
- |€’€+F 4 "I"‘ f&‘\ f @ 1y | R | | T Create Superelevation Lanes
v I X [ R e R #7  Create Superelevation Lanes by Road Template
2. Enter Name: SR61 and data point.
3. Select the CL_SR®61 corridor.
Note Selecting the CL_SR61 centerline also works, but selecting a corridor automates much of the remaining

process, and eliminates the need for exercises 3.4 and 3.5.

4. Select the FDOT_Superelevation.xml rules file.

5. Set all values as shown before accepting the Minimum Tangent Length value.

&
Name SR |
Rules File Name |C:‘xFDOTConnect\Drganization-Civil\FDOT\SupereIevatinn\FDC |
& Selection |ema:< 5% Low Speed ~ |
L Selection [FDOT Low Speed v
Design Speed |45 v|
Pivot Method |Inside Edge e |
Minimum Tangent Length ||}.{H] |
Feature L} -
Feature Definition |Supereleuation ~ |

Name ISsE |

6. Enter 80 for the EdgeWidth Runtime Variable.

Note The EdgeWidth Runtime Variable is the width used

to determine the superelevation transition and varies Runtime Variables
depending on the type of roadway being

superelevated. For any Low Speed roadways or High

Speed undivided roadways, this width (‘W” in the Edgelicth [&D

Standard Plans) will be left pavement edge to right [}3
pavement edge including any median, since the Cancel

median width is included. For High Speed divided
roadways, this width (W) will be the outside

pavement edge to inside pavement edge of one side.

The section is drawn and the superelevation lanes automatically placed with the calculations.

7. Skip to Exercise 3.6.
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3-6

Note
1.

2.

Note

Exercise 3.4

SUPERELEVATION - Create Superelevation Sections (optional)

Create Superelevation Sections (optional)

Only needed if selecting the centerline instead of the corridor.

On the Create Superelevation Sections dialog, enter remaining values as shown below:

Start Station
End Station

Feature:

O O O O O O O

Name

Feature Definition

Alt to lock to Begin
Alt to lock to End

Minimum Tangent 0
Lane Creation Method

SE

Template

Superelevation

6(_?.«

Name

Lock To Start
Start Station
Lock To End

End Station

Minimum Tangent Length

Lane Creation Method

Feature %

Feature Definition

MName

Template v

The Superelevation Sections are drawn and the Create Superelevation Lanes dialog is

launched.

Use the Function Key F5 to dim the references.

Superelevation Section: SRE1-1

Level: CorrSuper_dp

©2021 FDOT
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SUPERELEVATION - Create Superelevation Lanes (optional) Chapter 3

Exercise 3.5 Create Superelevation Lanes (optional)
Note Only needed if selecting the centerline instead of the corridor in Exercise 3.3.

3. (Optional, only needed if canceling out of previous command.) Use the Corridors, Create
Superelevation Lanes by Road Template tool.

Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT

ifﬁ l?|§l 1 Copy Template Drop %L "1: il ? g 6 Define Target Aliasing 4_‘ % % +ﬁ? v S Eﬂ ’
. gt Import IRD o —)

— N : v I
New MNew Template Edit Edits 1 Coridor References ™ | Create Calculate a Dynamic 3D Drive Corridor

Corridor Template Drop 4 Transitions = Template Drop 7 ) '@; Corridor Clipping = h v Sections ~ Through Reports ~

Create Edit Miscellaneous fF  Create Superelevation Sections

> |g}‘{f 4 "+" ,‘-A-\ ;;’II. g | ~ | | Create Superelevation Lanes

%y Create Superelevation Lanes by Road Templatel,\\)

v ix
[ B View 1, SUPERELEVATION

Select the Superelevation Section and reset to complete.

1. Select the SR61 Inside Median Curb Template as shown and click “OK” and accept.

Pick Template X

=I- C:\Users \ps972p \OneDrive - FAorda Department of Transport »
= Comidor Templates

- 2lane Cross slope comection

- Curb high side

- curb anhy

- Curb SW L

- Curb SW R

- Curb transition

--RRR38

-- RRR98 cross slope comection

- SRE1

-- SRE1 inside

- 5RE1 inside Lhalf test

- SRE1 inside old le

-- 5R61 inside Rhalf test

-- 5R61 inside Rhaf test1

- 3R61 inside test

- 3R61 inside test1

COCA imnide +mrd DD

oK Cancel

2. The Superelevation Lanes are drawn.

o
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Chapter 3 SUPERELEVATION - Graphical Edits

Exercise 3.6 Graphical Edits
» Superelevation Sections

1. Use the MicroStation Element Selection tool and select the Superelevation Section. The
graphic handlers now display.

Note Press the Tab key if necessary to select the superelevation section instead of referenced linework.

B View 1, SUPERELEVATION (B8 F=8
M8l LROOND B &K

L

2. Zoom in on the end of the Superelevation Section, select the End Station manipulator, and drag
to extend the Superelevation Section to near Station 717+00. The Section as well as the lanes
will extend, and the calculation will update as shown below.
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SUPERELEVATION - Add Superelevation Lane for Curb Chapter 3

Exercise 3.7 Add Superelevation Lane for Curb

Note Curb slope needs to follow the high side of the roadway superelevation per Standard Plans 000-511. This
can be accomplished through a point control, or it can be done with superelevation.

1. Use the Corridors, Create Superelevation Lanes Tool.

Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT

ﬁ |+| = Copy Template Diop 2%, & "2 @ (@ Define Target Aliasing x & W < Ejﬂ A
& =

Ygt Import IRD T &8 Coridor References ~ Im

MNew Mew » Template Edit Edits Create Calculate Dynamic 3D Drive Con
Corridor Template Drop \“J Transitions ¥ M Template Drop ™ fed 8 Corridor Clipping ~ T N £ Sections * Through Repc
Create Edit Miscellaneous {7 Create Superelevation Sections
o »
R |@€f J "I"‘ ,&,\ f g A | R | I: fy  Create Superelevation Lanes

Ty Create Superelevation Lanes by Road Template

2. Select the Superelevation corridor and input the following values in the dialog:

Name Gutter
Type Primary
Side of Centerline Left
Inside Edge Offset 40.00
Width 1.50

Normal Cross Slope 9.375%

&

Mame |Guﬁer
Type | Primary o

Inside Edge Offset  (40.00

Width 150

|
|
Side Of Centerline | Left v
|
|
|

Normal Cross Slope [9.375%

Note Normal Cross Slope should be calculated from the Standard Plans for the Edge of Pavement to Flowline
based on curb type used. Curb and Gutter Type F is 9.375%.
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Chapter 3 SUPERELEVATION - Superelevation Editor

Exercise 3.8 Superelevation Editor

1. Select Corridors, Superelevation Editor.

Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT Search Ribbon (F.
ﬁ |+| = Copy TemplateDrop A, @ P @ (@ Define Target Aliasing i & % WY > BhR &
Import IRD i v 1 ] I
o e Y1 Imp . Template . Edits ﬁ i Corridor References B Create Caleulate T Insert Station Cross Slope arridor
Corridor Template Drop \“J Transitions ~ N Template Drop 7 40 '@t Corridor Clipping v v @ Superelevation Editor ports ¥
Create Edit Miscellaneous Superelevation Review

2. The Superelevation Editor opens. Note that the right side does not transition back correctly,
because the end transition was initially cut off before the end of the superelevation section.

3. Hold down the Shift key and select the last row. Click the Red X to delete all superelevation
rows.

= Superelevation Editor : -

*=A o H-IE Moo

—
= % ylmm g bR O
uperelevation Name Station Curve Set Cross Slope Transition Type Pivot Edge Non Linear Curve Paint Type lgnore Distance Constr. Distance "™

CLnul-RT_PGL |CLnul-RT_PGL .| 712+71.70 0 2000w |Pambolc  |RighiEdge 750000 |NomalCown  [Fase | Ditance Offest
O

>

<
Row: 4 4 |30 of 30

4. Close the Superelevation Editor.
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SUPERELEVATION - Project Explorer Edits
Exercise 3.9 Project Explorer Edits
1. Open Explorer, Select F11 and select the OpenRoads Model tab.

2. Expand the ALGNRDO1.dgn (SUPERELEVATION) data tree and navigate to Superelevation
> SR61-1 > Superelevation Objects > Gutter. Right click and select Properties.

g, Explorer — X
|| OpenRoads Standards | Drainage and Ltiities Model || Survey

Fle & fems & Resources | OpenRoads Model & Sheet Index = Links

|5€am-‘:l }3| D ¥

4 £ ALGNRDO1.dgn (SUPERELEVATION)
# Alignments
% Terrain Models
fﬁ Cormridors
£ Linear Template
B Surface Templates
e Civil Cells

Remave Superelevation

4 Superelevation . .
roperties
4 < Superelevation

4 {fF SR61-1

Insert Superelevation Station/Cross-slope

Create Single Control Line

&g @

4 [F Superelevation Objects
oy LT_PGL - LT_PVT_EOF X

Apply Shoulder Rollover Lock

Delste
&y CLnull - LT_PGL T
iy CLnull - RT_PGL
il m - lzolate

-
By RT_PGL - RT_PVT EO Clear Isolate

<, Cant -

3. In the Properties dialog, review the

. . @1] Properties (OpenRoads Model — ®
Superelevation Lane Properties. roperties (OpenRoads Model)

4[] Selection (1)

4. Change the Gutter Lane Normal A Gutter
Cross Slope to -9.375%.
General ~
Element Description  Superelevation: Guiter
Level Default
Color [ [129.129.129]
Line Style =1 {<Not Found>)
\wieight I Varies Across
Class Primary
Template {None)
Transparency 0
Priarity 0
Extended
Superelevation
Name Gutter
Side Of Centerline Left
Inside Edge Offset 40.00°
‘width 1.50°
Mormal Cross Slope 8.375% I
Type Primary
FDOT Roadway Design 3D Modeling ©2021 FDOT 311



Chapter 3 SUPERELEVATION - Calculate Superelevation

Exercise 3.10  Calculate Superelevation
1. Use the Corridors, Calculate Superelevation tool.

Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT

~+ Copy Template Drop ¥ (@ Define Target Aliasing wm < > E
(O A& & [ &
MNew N

Y Import IRD 8 Corridor References ~ Im

ew B Template Edit Edits P Create Calculate Dynamic 300
Corridor Template Drop 4/ Transitions - v Ternplate Drop = fA | T8 Corridor Clipping ~ v S Sections * Thra
Create Edit Miscellaneous Sug % Calculate Superelevation
o *
& |9E1P 4 l"|"‘ A f @ ATh | = | | & !ﬁ! Edit Superelevation Ruleljﬁ

@ Import Superelevation

I30Ma N mml 2o " Assign To Corridor

2. Select the Superelevation section.
3. Select the Superelevation rule file FDOT_Superelevation.xml.

4. Enter the necessary dialog information as shown at the prompt and data point to accept data:

e Selection emax 5% Low Speed
L Selection FDOT Low Speed
Design Speed 45
Pivot Method Inside Edge
Open Editor No, unchecked
JF{ Calculate Superelevation — >

Rules File Name |C\FDOTConnect'\Organization Civil\FDOT\Superelevation\FDC---|

eSelection  |emax 5% Low Speed v
L Selection  |FDOT Low Speed v
Design Speed |45 k=l |
PivotMethod [Inside Edge v

COpen Editor l\;
5. Enter 80 for the EdgeWidth Runtime Runtirme Variahles W
Variable.

Edgelfidth  [&D

[
Cance

6. The Superelevation Lanes are now applied
with Superelevation.

® Bentley OpenRoads Connect Edition computes superelevation differently for each lane, using
the offset to determine a different radius. As such, the only accurate calculations according to
the FDOT method will be the center lanes, which both have the same calculated superelevation.
Some edits in Excel will be required to copy the transitions and e rates from the center lane to
the other lanes.
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SUPERELEVATION - Superelevation Reports Chapter 3

Exercise 3.11  Superelevation Reports
» Create a Superelevation Report
1. Use the Corridors, Superelevation Report tool.

Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT

ﬁ ﬁ =+ Copy Template Drop :£! g I\_Z @ | (@ Define Target Aliasing @ E% W v Eﬂ -
| rtIRD v 1 ]

Mew MNew f mpo. Template Edit Edits ﬂ i Corridor References ® | Create Calculate Iﬂ Dynamic  3p Drive Corridor

Corridor Template Drop \) Transitions ~ M Template Drop 7 | f#: Corridor Clipping ~ v v ] Sections * Through Reports -

Create Edit Miscellaneous Superelevation Review

"‘e? ’*AX@ ]| ( | V|| V| Superelevation Report

Superelevation Report |

2. Select the SR61-1 Superelevation Section and right click to accept. The Report Browser
opens.

E’J Bentley Civil Report Browser - C:\Users\ps972jp\AppData’ Local\ Temp' RP Tedlssybd xoml - O X
File Tools Help
C\Program Files\Bentley\OpenRoads Designer COMNEC

Superelevation Data Report ~
I Cant
I Chvil Terrain Report Created: Wednesday, September 23, 2020
b CivilGeometry Time: 9:47:19 PM
I CrvilSurvey
I CorridorModeling File Name:
I Evaluation ’
Geotach Input Grid Note: Allunits in this report are in feet unless specified
b Factor: otherwise.
mages
I LegalDescription
I MapCheck Section
I Milling Name: SR61-1
I Schemas
Base
I Stakeout A
I StationOffset Horlr_t?ntal CL_SR61
4 Superalevation Name:
FDOT_SuperelevationToCSV.xsl Standards C:\FDOTConnect\Organization-
SuperelevationCalculation.xsl Filename: CivilFDOT\Superelevation\FDOT_Superelevation xml
SuperelevationCrossSlope.xsl .
Design ¢
SuperelevationDesign.xsl Speed:
SuperelevationStations.xs| Pivot i
SuperelevationToC5V xs! Method: Inside Edge
I TemplateLibrary
I Turnouts E lection: #Max 5% Low Speed
b Themes election:
raw-xmlasl L
ShowAllxs] Selection: FDOT Low Speed
Superelevation: Gutter
Station Cross Slope Point Type Transition Type
700+71.00 -4.332% Start Point
705+90.80 0.000% Level Crown Parabalic Curve
708+52.40 2.180% Full Super Parabalic Curve
T10+52.00 2.180% Full Super Parabolic Curve
T13+13.60 0.000% Level Crown Parabolic Curve
718+18.47 -4.207% End Point Parabalic Curve v
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SUPERELEVATION - Superelevation Reports

3. To adjust the formatting of the

&£ Format Opti ®
reports, go to Tools, Format & Fomat Options
Options. Set the Format Options Mode Frecision Format Close
as shown below: Help
Northing/Easting/Elevation: 0123 “
. Angular: ~ - ~
Slope Precision 0.123 s BEES 1 ddadda
Slope: 0.123 ~ || 50% ¥
S|0pe Format 50% Use Alternate Slope if Slope Exceeds: 10.00%
Alternate S| 3 VL\\? 5 <)
Alternate Slope 0.10 Un::e o ‘;i; E
(10%) N .
Station: 0.12 & S5+S5.55 ¥ | Delimiter:
Linear Precision 0.1234 Acres/Hectares: 013 -
. . Area Units: 0.123 w
Statlon PrGCISIon 012 Cubic Units: 0123 - Convert to Cubic Yard
Station Format ~ ss+ss.SS DEton Bearings vl 0125 ~||oddods -
Face: Right Face e
Vertical Observation: | zZenith -
4. In the Civil Report Browser, change the report format stylesheet to

SuperelevationCalculation.xsl Scroll through the report and note the different radius
measurements used for each lane. This will need to be corrected to meet FDOT criteria.

1] Bentley Civil Report Browser - C:\Users\ps972jp\AppData'Local\ Temp\RPTudlssybd.xml - O X

File Tools Help

C:\Program Files\Bentley\OpenRoads Designer CONNEC"

Section Name:

Cant

Civil Terrain

CivilGeometry

CivilSurvey

CorridorModeling

Evaluation

Geotech

Images

LegalDescription

MapCheck

Milling

Schemas

Stakeout

StationOffset

Superelevation
FDOT_SuperelevationToCSV.xsl
SuperelevationCalculation.xsl
SuperelevationCrossSlope sl
SuperelevationData.xs|
SuperelevationDesign.xsl
SuperelevationStations.xsl
SuperelevationToCSV.xsl

TemplateLibrary

b e

Base Horizontal
Name:

Standards
Filename:

Design Speed:
Pivot Method:
E Selection:
L Selection:

Calculation
Units:

Start Station:

SR61-1

CL_SR61

CAFDOTConnect\Organization-CivillFDOT\Superelevatiom\FDOT_Superelevation.xml

45

Inside Edge

emax 5% Low Speed
FDOT Low Speed

US survey foot

End Station: 718+18.47

700+71.00

Lane Set: 1

Left Offset: -41.50

Right Offset: -40.00

Curve Set: 1 Outside Lane: Gutter

Global Variables:

I Turnouts
I _Themes NRotatedLanes 0.5000
raw-xml.xs| )
Showdllxs] PivotType 1 (Inside Edge)
WidthLane 1.5000
InitialCrossSlope -0.0938
UseSpiralLength false
PercentOnTangent 0.8000
LengthsAreTotalTransition  true
UseRunoutLength false
Radius 921.0000
Speed 45.0000
Maximum cross slope calculations
Max E Value: 2.180%
Result from: From Interpolated Table emax 5% Low Speed
Transition length calculations
Transition Length: 1386.6000
Result from: FDOT Low Speed
:  max(TransitionLength, MinTransitionLength )
: Name Value Equation
EdgeWidth 80.0000 80
MaxE 0.0218
< >
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SUPERELEVATION - Superelevation Reports

Note

radius, a current OpenRoads defect.

5. In the Civil Report Browser, change the report format stylesheet to

FDOT _SuperelevationToCSV.xsl. Verify that Station and precision are showing properly.

Calculations can be confirmed using this report as well, if needed to verify which lane uses the correct

Chapter 3

E’J Bentley Civil Report Browser - C:\Users\ps372jp\AppData\Local\ Temp\RP Tvdlssyb4.xml = O *
File Tools Help
Ch\Program Files\Bentley\OpenRoads Designer COMNEC Gutter,700+71.00,-0.0433 RS, 5P, BC, 75 A
’ -00,-0. +R3,5F, PC,
I Cant
b Civil Terrain Gutter,705+90.80,0.0000,RS,LC, BC, 75
I CivilGeometry
b CivilSurvey Gutter,708+52.40,0.0218, RS, FS,BC, 75
I CorridorMadeling
I' Evaluation Gutter, 710+52.00,0.0218,R5,F5,PC, 75
Geotech
! Images Gutter,713+13.60,0.0000,RS,LC, PC, 75
I LegalDescription
! MapCheck Gutter,718+18.47,-0.0421,RS,EP, BC, 75
I Milling
I Schemas
b Stakeout LT PGL - LT_PVI_EOF OUT,700+71.00,-0.0200,RS,NC,PC, 75
I StatienOffset
4 Superelevation LT PGL - LT_FVI_EOF OUT,701+58.40,-0.0200,RS,NC,EC, 75
FDOT_SuperelevationToC5V.xsl
SuperelevationCalculation xs! LT_PGL - LT_PVI_EOQP OUT,703+98.40,0.0000,R5,LC,PC,75
SuperelevationCrossSlope xsl
SuperelevationData.xsl LT PGL - LT_PVI_EOP_OUT,706+38.40,0.0200,RS,RC, BC, 75
SuperelevationDesign sl
SuperelevationStations.xel LT PGL - LT_FVI_EOP OUT,706+79.20,0.0234,RS,FS,EC, 75
SuperelevationToCSV .xsl
I TemplateLibrary LT_PGL - LT_PVI_EOQP OUT,712+25.20,0.0234,R5,F5,PC,75
I Turnouts
b Themes LT PGL - LT_PVI_EOP OUT,712+66.00,0.0200,RS,RC, BC, 75
raw-xrml.xsl
ShowAll sl LT PGL - LT_FVI_EOP_OUT,715+06.00,0.0000,RS,LC, BC, 75
£ >
Note Cross Slope in this table uses the linear precision, as it cannot have a % symbol when importing back in
to the editor.
Note Any modified values of curve length (the last column), will not export properly due to OpenRoads

limitations. The default value is exported in the FDOT_SuperelevationToCSV report.

6. Inthe Civil Report Browser, select File > Save As.

7. Change the path folder to C:\<Workset Folder>\FDOT\22049555201 CE\Roadway and the
File Name to SR61_SE.csv use the Save as type Text File (*.txt).

=4 Save As >
“— R < FDOT » 22049555201_CE » roadway » w | B Search roadway 0
Organize - Mew folder == w 9
Signatures ~ NamEA Status Date rmodified Type Size
i LUE = aerials [-] File folder
w [ This PC eng_data @ 7 2020 2:52 PM File folder
“J 2D Objects =] me.xt [-] 3/18/2020 11:15 AM Text Document 3 KB
[ Desktop ol 5
File name: | SRE1_SE.csv] ~
Sawve as type: | Text File [*.txt) ~
~ Hide Folders Sawve Cancel

8. Choose Save and Exit the Civil Report browser.

FDOT Roadway Design 3D Modeling
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Chapter 3

1.

2.

Exercise 3.12

SUPERELEVATION - Editing Superelevation .csv Report

Editing Superelevation .csv Report

Open the .csv file in Excel to make edits.

Copy all values (columns B-G) from the CL null - LT_PGL lane to the LT_PGL —

LT_PVT_EOP_OUT lane.

5R61_SE.csv ~

File Home Insert Page Layout Formulas Data Review View Help BLUEBEAM Team 15 -
Some features might be lost if you save this
(D) ossinueowmaoss yotieck s o deried ()|t showsgan | | Sevehe. |
format.
B9 - Fe 700+71.00 K
A B C E F G H -

3

9 LT PGL-LT _PVT _EQP_QUT |700+71.00 -0.02|R5 MNC PC 73
10 LT _PGL-LT_PVT_EOP_OUT |[701+52.70 -0.02 RS NC PC 73
11 LT PGL-LT_PVT_EOP_QUT |703+92.70 0 RS LC PC 75
12 LT PGL-LT_PVT_EOP_OUT |[706+32.70 0.02 RS RC PC 73
13 LT PGL-LT_PVT_EOP_QUT |706+80.70 0.024 RS FS PC 75
14 LT PGL-LT_PVT_EOP_QUT |[712+23.70 0.024 RS FS PC 73
13 LT PGL-LT_PVT_EQOP_QUT |712+71.70 0.02 RS RC PC 75
16 LT PGL-LT_PVT_EOP_OUT |[715+11.70 0 RS LC PC 73
17 LT PGL-LT_PVT_EOP_QUT |717+51.70 -0.02 RS NC PC 75
18 LT PGL-LT_PVT_EQP _QOUT |718+18.47 -0.02 RS MNC PC +. 13
I e W (g
20| CLnull - LT_PGL i:mo+?1 00 -0.02 RS NC PC ?s-i
21 | CLnull - LT_PGL :?01+52.?0 -0.02 RS NC PC ?5:
22 | CLnull-LT_PGL :?03+’92.70 0 RS LC PC '."5:
23 | CLnull-LT_PGL :?06+32.?0 0.02 RS RC PC ?5:
24| CLnull - LT_PGL imso.m 0.024 RS FS PC 75|
25 | CLnull-LT_PGL :?12+23.?0 0.024 RS F5 PC ?5!
26_ CLnull-LT_PGL :?12+?1.?0 0.02 RS RC PC ?5:
27 | CLnull - LT_PGL :?15+11.?0 0 RS LC PC ?5:
28 | CLnull-LT_PGL :?1?+51.?0 -0.02 RS NC PC ?5:
28| cLnuil-LTPaL i718+1847 __0.02RS_____NC_____PC__________ 75

. -

SR61_SE ® 1 3
Select destination and...  Average: 37.5004 Count: 60  Sum: 750,008 HH [ 1 + 100%
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SUPERELEVATION - Superelevation Diagram Chapter 3

3. Modify Gutter Lane values to match the table below. This can be done with a combination of
copy and paste as well as adding new rows.

Gutter 700+71.00 -0.9375 RS NC L 75
Gutter 703+82.70 -0.9375 RS NC L 75
Gutter 703+92.70 0 RS LC L 75
Gutter 706+80.70 0.024 RS FS L 75
Gutter 712+23.70 0.024 RS FS L 75
Gutter 715+11.70 0 RS LC L 75
Gutter 715+21.70 -0.9375 RS NC L 75
Gutter 718+18.47 -0.9375 RS NC L 75
Note Station for the second and second-to-last NC (Normal Crown) can vary as desired to adjust the distance
the gutter transitions from full depth to match the lane at the Level Crown station.
4. Verify that all values appear correct, and close and save the .csv file.
Exercise 3.13  Import Superelevation from .csv file
1. Repeat Exercise EJ Superelevation Editor — =

3.8, steps 1-3 to
clear out the
calculated

superelevation.
Leave the
Superelevation
Editor open. SR61-1

4 X e Pl @ B B m O
Loz

Superelevation MNa ™

Import Superelevation Transiti

ons
2. Select “Import 3 LT_PGL - LT_PVi—mor—oor “i
Superelevation LT PGL-LT PVT EOP OUT LT ™~
Transitions.” < >
Roww: 1 of 40 | b+ ki

3. Locate the csv
file in the
Roadway
directory and import the Superelevation.

Exercise 3.14  Superelevation Diagram

1. Select Corridors, Open Superelevation View.

Layout Corridors Model Detailing Drawing Production Drawing View FDOT

—+ Copy Template Drop V‘l' ¢ \i @ @ Define Target Aliasing sff E} l@ Y - > Eﬁ 5

dgg Import IRD % @8 Corridor Ref v I @
ﬂ_lﬂ b Template Edit Edits {f ornaer Reterences = | Create Calculate Dynamic  2p prive Corridor
\if Transitions = - Template Drop (A1 @8 Corridor Clipping ~ - v Sections ™ Through Reports~
Create Edit Miscellaneous Superelevation Review
- f?q’ y + A F g | - H - Open Superelevation View

Open Superelevation View

2. Select the Superelevation Section.

3. Open View 2 and select in the window. The Superelevation Diagram is placed in this view.

FDOT Roadway Design 3D Modeling ©2021 FDOT 317
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SUPERELEVATION - Attach Superelevation to Model File

L3
B View 2, Superelevation-1 - CL_SR61
-1 ®O0raT

4]
h

<

4. Save Settings.

Exercise 3.15

Attach Superelevation to Model File

1. Open the MODLRDMainline61 file. Make sure the 2D view is active.

2. Attach the Superelevation Model from the ALGNRDO1-file as a Reference file.

n Reference Attachment Properties for ALGNRDO1.dgn X

File Name: ALGNRDO1.dgn
Full Path:  ..\Worksets\FDOT\22049555201_CE\roadway\ALGNRDO1.dgn

Mo :‘ Default -
Logical Name: | Name Description
Default Master Model
Default-3D

Orientation: SUPERELEVATION I}

View SUPERELEVATION-3D

Description:

Coincident
Coincident - World
Geographic - AEC Transform

Global Origin aligned with Master File
Calculated Transform, max error 3.968e-07 *
Geographic - Reprojected Reproject reference data to Master GCS
+! Standard Views

Saved Views (none)

Named Boundaries (none)

Detail Scale: 1"=50' -
Scale (Master:Ref): | 1.000000000 ;| 1.000000000
Named Group: -
Revision: -
Level: -
Nested Attachments: | Live Nesting ~ Nesting Depth: 0
Display Overrides:  Never i

New Level Display: | Use MS_REF_NEWLEVELDISPLAY Confir

Global LineStyle Scale: | Master e
Synchronize View: | Volume Only N
Toggles

Cancel

©2021 FDOT
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SUPERELEVATION - Set up Cross Section View

Exercise 3.16

» Open a Cross Section View

1.

Set up Cross Section View

Right click and hold in one of the views and select View Control > 3 Views Plan/XS/3D.

Select All On Level By Element

Note

S Select All
o

oo

L

View Control ¥ (g 1 View

Copy 2 Views Plan/3D

Move 2 Views Plan/XS

Scale 2 Views Plan/Profile

Rotate 2 Views Plan/Superelevation

Mirror 3 Views Plan/Superelevation/XS
i 3 Views Plan/Profile/3D

Select Links »

View Attributes
Maodel Properties
Clip Volume

Select None

Select Previous

Cut to Clipboard
Copy to Clipboard
Paste from Clipboard

Turn Level Off by Element
9 Delete Element

Select OK to create a dynamic cross section view.

EIf {Jepeeeee e

Wi & [ XB G

3 Views Plan/Profile/X5

3 Views Plan/X5/3D
4 Views PIaanroﬁIe/XS}VGD
Ref Adjust Colors

Dynamic XS View

Profile View
Toggle Construction Class

Levels Off Except Element

Displayset Set
Displayset Clear

Arrange Windows

Rotate View
Fit View

lllustration View

Smooth View

WireFrame View

|

Chapter 3

[sOK

Open a Dynamic Cross Section View X

Select OK to Create a Dynamic XS View

Cancel

Select the SR61 mainline corridor and click in View 7
The cross section view should open in this view.

For this and some other tools, you will need to select the short corridor handle that recurs along the length
of the corridor. The long template drop handles at the beginning and end of each template drop is not valid

for this tool.

FDOT Roadway Design 3D Modeling
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Chapter 3 SUPERELEVATION - Set up Cross Section View

> Add Dimension Lines

4. Use the Corridors, Dynamic Sections > Place Horizontal Temporary Dimension tool.

Layout Corridors Model Detailing Drawing Production Drawing View FDOT
= Copy Template Drop 2>, l_’\if__‘ I ? @ © Define Target Aliasing s fﬂ, ¥ m-  —~ V4
‘g Import IRD — ¥  #& Coridor References + s &g == —
= Template Edit Edits - Create Calculate Dynamic  3p prive Corridor
\i{ Transitions - = Template Drop  ~ = 6 Corridor Clipping ~ = = Sections *  Through Reports ~
Create Edit Miscellaneous Superelevation "~ Open Crass Section Yiew
v g% A + /A__‘ / 7 8 | \/H v| —* |ocate Station Via Datapoint
v i1x . 7~ Edit Station

3l Survey

Place Horizontal Temporary Dimension
| &2 Sheetindex E Links

Place Vertical Temporary Dimension

Remove All Temporary Dimensions

5. Select View 7 and dimension each Superelevation lane as shown below (Left Lane, Left

Median, Right Median, Right Lane), making sure to select the blue diamond centerline point
for the two median lanes.

B View 7, Cross Section - Corridor: CL_SR61 Plan: CL_SR61 Profile: CL_SR61_PR =B
Cvenmopeis 7] 1< <[00 [ » »i

Start Point

Section cut graphics

RT_Pavement FC Outside

Level: PavtAsphaltFC_px

Ref: Default-3D (MODLRD_Mainline_01.dgn)

Note Make sure to select the point on top of the friction course on both sides. Zoom in as needed to see better.
Ctrl+zoom with the mouse wheel will add vertical exaggeration if needed.

6. Adjust zoom as desired.
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SUPERELEVATION - Set up Cross Section View Chapter 3

» Change Station
Select All On Level By Element

7. Select View 7 View Properties > Center on Current Offsets View Control 4
as shown below.

Copy
Move

B View 7, Cross Section - Corridor: CL_SRE1 Plan: CL_SR61 Profile: CL_SR61_PR1 =R X" Scale
View Properties |¥| |« || 700:71.00 | > » Rotate

i _JEitiseeron: oo 006 Mirror
D Center Backbone 2 E 5 :

@ Center on Current Offsets %
Backbone Screen Width: 0.80

Select Links »

Place Horizontal Temporary Dimension
Vertical Exaggeration: 9.38

l:‘ Display Null Points
l:‘ Display Cut and Fill Graphics
D Display Cut and Fill Values

Place Vertical Temporary Dimension
Remove All Temporary Dimensions
Edit Station

Locate Station Via Datapoint |

5 View Attributes i
8. Right click and hold in View 7 and select Locate Station Via Model Properties
Datapoint as shown on the right. L/ Clip Volume

. {:':} Select All

9. Select View 1. Select None
elect None

i i x  Select Previous

10. Select a station in the Superelevated area near the

Superelevation Transition as shown below.

Cut to Clipboard
Copy to Clipboard

Paste from Clipboard

g

Note The cross slope is still 2% since the Superelevation has not yet

been assigned, Turn Level Off by Element

I Delete Element

. B View 1, Default |E”E‘@
ke AP Y CHDES 5%

'

&

[] station 705+30.91

Station

Station
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Chapter 3 SUPERELEVATION - Assign Superelevation to Corridor

Layo

Exercise 3.17  Assign Superelevation to Corridor

1. Use Corridors, Calculate > Assign to Corridor tool.

ut Corridors Maodel Detailing Drawing Production Drawing View FDOT

Copy Template Drop %_. s \—? @  © Define Target Aliasing s %7 % w - > E‘ ’
&

Ygg Import IRD \ @+ Corridor Ref v I Ay
“ E Template Edit Edits ﬁ' ornaor Reterences = | Create Calculate Dynamic 3p prive Corridor
\i/ Transitions ~ v Template Drop (A M Corridor Clipping ~ v v Sections ¥ Through Reports~
Create Edit Miscellaneous Sur E&? Calculate Superelevation ew
v| g% & --I-u A f S % ~ | | - | %= Edit Superelevation Rule File
l(-:Ef Import Superelevation
]ﬁ Assign To Corridor
e b

a. Select the Superelevation section and reset to accept.
b. Select the SR61 corridor.

c. Verify that the Superelevation and Pivot Points are correct. For the Gutter Lane,
choose any point for Superelevation and Pivot Point.

Associate Superelevation

3-22

Superelevation Lane Superelevation Point Pivot Point Start Station Stop Station  Priority
# |Gutter ~ |CL null v | LT PVT_EOP_OUT  |698+9500 726+46.35 |1
LT_PGL-LT_PVT_EOP_OUT |~ LT_PVT_EOP_OUT |~ LT_PGL ~ | 698+95 00 726+4638 |1
CLnull-LT_PGL ~ |LT_PGL ~ | CL null ~ | 698+95 .00 726+46.35 |1
CLnull-RT_PGL ~ | CL null ~ |RT_PGL ~ | 698+95.00 726+46.38 |1
RT_PGL-RT_PVT_EOP_OUT |~ RT_PGL ~ RT_PVT_EOP_O.. |~ |698+3500 726+46.35 |1
® L A ke
oK Cancel
Note Since the curve is to the right and we rotate about the inside edge, the Pivot Point should be the Template
Point on the right while the Superelevation Point should be the Template Point on the left.
d. Click OK on the Associate Superelevation Dialog, and then click OK on the error
regarding Recursive Superelevation.
Note This error occurs because the Gutter Lane is not actually in the mainline template, and would not occur if

we had the gutter in the same template as the mainline. Superelevation will not process correctly due to
this error, but it is easy to resolve by manually deleting the extra point control, though.

2. The Corridor will begin to process and display the new model.

13% |
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SUPERELEVATION - Review Superelevation Point Controls Chapter 3

Exercise 3.18  Review Superelevation Point Controls
1. Use the Corridors, Corridor Obijects tool.

ﬂ Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDC

a8 * ot ﬂ l—"&l 3 Copy Template Drop %‘;4 n‘:,“ © Define Target Aliasing o
: Yt Import IRD - B

v ) = i+ Corridor References ~ Im
Element ..., New MNew : - Template Edit Edits pe
| Selection i.. ¥  Corridor Template Drop Y Transitions ~ N Template Drop 7 i 'TE,: Corridor Clipping ~
Primary Selection Create Edit Miscellaneous
é}\;) |N0 Feature Definition w |£_-,€‘F y ..a-|-=.. A :;'.' @ Corridor Objects

Evnlarar > 0w [ Carridor Objects

2. ldentify the Corridor Boundary handle to open the Corridor Objects dialog.

3. Select Point Control, and find the Superelevation control labeled SR61-1:Gutter. Select it.

£ Corridor Objects - CL_SR61 — ] x
Template Drop + X x O b PointControl ~
Secondary Alignment Enabled Control Des... Mode Control Type Enabled
Parametric Constraint True Vertical | Superelavation Made
Point Control True Vertical |Superelevation Cant
Curve Widening True Vertical Superelevation Paint CL null
End Condition Exception True Vertical |Superelevation Superelevation [} SR61-1: Gutter
External Reference Reference Point LT_PVT_EQP_OUT
Clipping Reference
Station Range ~
< » | Start Station 700+71.00
Row: 1 ofs | b Pl End Station 723+76.38
Close

4. Click the red X to delete. The superelevation reprocesses.
5.  Close the Corridor Objects dialog.
6. Verify in the cross section view that the superelevation has been applied correctly. Move to

the previous or next cross section using the arrows as shown below, or use the Locate Station
Via Datapoint tool.

B View 7, Cross Section - Corridor: CL_SR61 Plan: CL_SR61 Proﬁle:CL_S...| = || (=] ”ﬁ|

FDOT Roadway Design 3D Modeling ©2021 FDOT 3-23



Chapter 3 SUPERELEVATION - Assign Gutter Superelevation, SR61 L

Exercise 3.19  Assign Gutter Superelevation, SR61 L
» Turn on Display of Superelevation model
1. Open the MODLRDDetail61.dgn file.
2. Open the References dialog.
3. Set the 2D view active.

4. Use Show Hierarchy, select MODLRDMainline61.dgn.

I References (7 of 7 unique, 3 displayed) - X
Tools  Properties
X0 $OERALP NEDFEO % Boundries ~
(8 MODLRDDetail61.dgn, Default Description L
._ Master Model
MODLRDDetail61.dgn Default-3D Re
< >
Scale | 1.000000000 11 1.000000000 Rotation | 00°00'00"
Offset X 0.00 Y 0.00
m i._{% I ,:, 5] D £ . Z Nested Attachments: | Live Nesting v
Nesting Depth: | 1 Display Overrides: | Never ¥ New Level Display: | Config Variable ¥
Georeferenced: No v

5. Turn on display of the ALGNRDO1.dgn file, SUPERELEVATION model.

> Set up Cross Section View e e m

View Control ¥ 5] 1 View
. . . . [} (@ 2Views Plan/3D
6. Rightclick and hold in one of the views and select = ';O‘fe | S
View Control > 3 Views Plan/XS/3D. Co scale (5 2 Views Plan/Profile
05 Rotate ( 2 Views Plan/Superelevation
R . . ?L Mirror [gl 3 Views Plan/Superelevation/Xs
7. Select OK to create a dynamic cross section view. : 3 3 Views Plan/Profie/in
K2 Select Links 3 i )
{8l 3 Views Plan/Profile/XS
(o] View Attributes (3| 3 Views Plan/xs/3D .,
L

Open a Dynamic Cross Section View X el Praeiies
Ox Clip Volume

4 Views Plan/Profile/X5/3D
Ref Adjust Colors

1) Select All Dynamic XS View

Select OK to Create a Dynamic X5 View o4 Select None

x ' Select Previous

Profile View

Toggle Construction Class

CEE{Hepeeseee s

Cut to Clipboard Levels Off Except Element

Displayset Set

Copy to Clipboard
E Paste from Clipboard
%OK Cancel Turn Level Off by Element
¥ Delete Element

Displayset Clear

Arrange Windows

Rotate View

Fit View

lllustration View

8. Select the SR61 L corridor and click in View 7. The
cross section view should open in this view.

Smooth View

WireFrame View

-0 & HH ¢ 5al
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SUPERELEVATION - Assign Gutter Superelevation, SR61 L Chapter 3

» Assign Superelevation to Corridor

9. Use Corridors, Calculate > Assign to Corridor tool.

Layout Corridors Maodel Detailing Drawing Production Drawing View FDOT

. Copy Template Drop ﬁ_. t I—? @  © Define Target Aliasing sl %7- % W ~ > Eﬁ ’
&

¥ Import IRD i+ Corridor Ref o 7 oy
ﬂ_ﬂ b Template Edit Edits ﬁ' ornaor Reterences = | Create Calculate Dynamic 2p prive Corridor
\i/ Transitions ~ M Template Drop  ~ (a1 {6 corridor Clipping M M £ Sections *  Through Reports ~
Create Edit Miscellaneous Sur !ﬁ_? Calculate Superelevation ew
v g% M o A S 8 1 | v | | v | %= Edit Superelevation Rule File

18_.}' Import Superelevation

I& Assign To Corridor
= s

a. Select the Superelevation section and reset to accept.
b. Select the SR61 L corridor.

c. Verify that the Superelevation and Pivot Points are correct for the Gutter Lane. For
the remaining lanes, choose any point for Superelevation and Pivot Point.

d. Set Priority for Gutter to 1 and the others consecutively as shown.

Associate Superelevation

Superelevation Lane Superelevation Point Pivot Point Start Station ~ Stop Station  Priority
Gutter ~ |[LT_CURB_FL OUT |~ |LT _PVT_EOP_OUT ~ |698+95.00 726+41.66 1
LT PGL-LT PVT_EOP_OUT ~ LT CURB_FL OUT v LT_PVT EOP OUT * |698+95.00 726+4166 |2
CL null - LT_PGL ~ |[LT_PVT_EOP_OUT |~ |CL nul ~ | 698+95.00 726+41.66 3
CL null - RT_PGL ~ |[LT_CURB_FL OUT |~ |CL nul ~ | 698+95.00 726+41.66 4

# |RT_PGL-RT_PVT_EOP_OUT ~ |[LT_PVT_EOP_OUT |~ CL null ~ | 698+95.00 726+41.66 5

* b 52 N

OK Cancel
Note Since the curve is to the right and we rotate about the inside edge, the Pivot Point should be the Template

Point on the right while the Superelevation Point should be the Template Point on the left.

e. Click OK on the Associate Superelevation Dialog.

10. The Corridor will begin to process and display the new model.

13% | —
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Chapter 3

» Review Superelevation Point Controls

11. Use the Corridors, Corridor Objects tool.

File Home Terrain Geometry Site Layout Corridors Muodel Detailing

k=1 * ot ﬁ IJ‘RI 1 Copy Template Drop ; 2 £i|

[E ~ Yt Import IRD

- Element .., Template Edit

@ Selection i.i ™ Corrldor Template Drop "||'I Transitions = v Template Drop
Primary Selection Create Edit

QQ |No Feature Definition

et i A /B O

Fvnlarer

Drawing Production

SUPERELEVATION - Assign Gutter Superelevation, SR61 L

Drawing View FDC

& -- Define Target Aliasing :$:
\:-—/- A

: * I
Edits 1 fffl+ Corridor References ~ Im
~ 155 Corridor Clipping ~
Miscellaneous

Corridor Objects

v 3wl

Corridor Objects

Identify the Corridor Boundary handle to open the Corridor Objects dialog.

13. Select Point Control, and find the Superelevation control labeled SR61-1:Gutter. Select all
the other Superelevation Point Controls.

Template Drop
Secondary Alignment
Key Station
Parametric Consiraint
Point Control

Curve Widening

External Reference

Clipping Reference

End Condition Exception

£ Corridor Objects - SR61 L

#@Eﬁ/ k @ 4 PointControl
Enabled  Control D.. Mode Control Type ~ Use as S.. Priority Start Stat.. End Stati. | graped
EOP Both Corridor Feature 10 701+34.00 |726+41.66 Control Description
True Vertical Superelevauon 700+71.00 | 718+90.23 Mode
LR vertical | Superclevation 700+7100 | 718+9023 || Cant
- Vettical Superelevation 70047100 718+0023 || Point

Superelevation
Reference Point
Priority

Station Range

Start Station
End Station

Row: 4 4 6 of 6

- O X

~
\ |
|Vertical ~]
‘Superelevaﬁon 2 |
\ =]
[LT_CcuRB_FL_ouT ~]
[SR61-1: CL null- RT_PGL V]
L nui ~]
4 J

~
[700+71.00 |
[718+90 23 |

Close

14.

15.

16.

17.

18.

3-26

Click the red X to delete. The superelevation reprocesses.

Close the Corridor Objects dialog.

Verify in the cross section view that the superelevation has been applied correctly, and that the
gutter follows the outside lane slope when it reaches a positive superelevation. Move to the
previous or next cross section using the arrows as shown below, or use the Locate Station Via

Datapoint tool.

Turn off display of the ALGNRDO1.dgn file, SUPERELEVATION model and close the

Reference dialog.

Save Settings.

©2021 FDOT
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4 DETAIL MODELING

R, <
?'ﬁffﬂagggmﬁﬁf@&

SR61 CORRIDOR DESIGN DETAILS EXERCISES

Curb Radii

o Add profiles for Edge of Pavement
o Add Point Control for End Conditions

Intersection Design

o Build Intersection Terrain at SR 61 and US 98
o Including TS Nose and Turn Island

OTHER DESIGN DETAILS

Build Intersection Terrain at School Entrance

Transition Template for the End of the Project

Build Intersections for Friendship Road

Add 3D Urban Driveway

Add 3D Sidewalk Ramps

Add 3D Rural Turn Out

Superelevation Vector Offsets for the Median Widening and Curb Gutter Points

Superelevation Vector Offsets for the Traffic Separator Widening

FDOT Roadway Design 3D Modeling ©2021 FDOT 4-1



Chapter 4 DETAIL MODELING - Intersection Design

INTERSECTION DESIGN

The intersection can be built in parts as shown in the diagram:

"
4

The following exercises provide instructions on how to model these with Civil Tools other than the Normal
Corridor Templates. The steps to design the SR61 intersection have been detailed in the exercises in this chapter.
Once completed follow the same methodology to add further design details for the remainder of the project.

PLAN TO BUILD INTERSECTION TERRAIN AT BL98

The general methodology for building intersection design come from the concept of creating new 3D model
boundary lines from profiles on the corridor surfaces and 3D lines. Transition profiles are easily produced with
the civil tools for the radii.

These are the general steps to follow:

1. Develop a seam line between corridors through the intersection.

2. Create a switch or trigger line on the crossing corridor templates.

3. Remove outside corridor component elements through the limits of the intersection.
4. Construct 2D elements around the perimeter of the intersection.

5. Develop/design the profiles for each of the perimeter line.
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DETAIL MODELING - Chapter 4

6. Build an intersection terrain boundary using the 3D perimeter elements.

7. Add break lines to the intersection terrain.

8. Add surface templates to the intersection terrain.

9. Use linear templates along the perimeter edge lines to help transition corridors.

10. Use corridor clipping tool to clean overlaps between corridor and linear templates.

EXERCISE OVERVIEW

Exercise 4.1 Create Template Geometry, RRR9S....

Exercise 4.2 Create Template GEOMELIY, SROL .....c.ccveiuieierieeieitieiecte et ete e e e e ste et e te e e e s reetesteesaesseessesseesaessean

EXercise 4.3  CONSLrUCt 3D RATIUS LINES ..eveeeuiereeriitiiteiteeeteseeteete e e stetesseseeseesestesbessesseseesseseesessessesseseessesessessessenes

Exercise 4.4  Construct 3D INtersection LMt LINES ......cccevvevieieiriieisieeeieeeeere et reese s re b s eseeseesesresaessenns
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DETAIL MODELING - Create Template Geometry, RRR98

Exercise 4.1

Create Template Geometry, RRR98

Chapter 4

This exercise turns on the profiles needed to build profiles tied to the corridor model. We have implemented 2D
Lines from the 3D model. In Explorer change the PavementAsphalt_pm feature property to True as shown below.
Then re-process each corridor to see the resulting construction lines. These lines have profiles and can be used
in lieu of the steps outlined in the exercise.

1. Open the MODLRDUS98.dgn file.

&, Explorer - X
[# File @ tems &/ Resources |- OpenRoads Model
' Drainage and Utiliies Model | Survey
& Sheetindex % Links OpenRoads Standards
QQr.
Search ole
4 @ Standards
> A Libraries
4 [/ MODLRD_Mainline_01.dgn (Default)
4 i_l Feature Definitions
y 'Ahgnmem
b %Terrain
> v ffl corridor
 Superelevation
& Linear Template
A Surface Template
4 v & Linear
4 v Roadway Design
4 v Template Points
v @ Bottom_pm
v @ Curb_pm
v @ CurbBase_pm
v @ CurbFlowline_pm
v @ Cutpm
v @ Fil_pm
v @& MedianCrown_pm
Cut
v @ Pave
Copy
v @ shou
) Rename
v @ Sidey Delete
v @ subC @] Prﬁpenies
v @ Temy O zeom
< @ Tem H Isolate
v/ @ Teath Clear Isolate
> v Terrain Feature

2.Go to Explorer, right click on Feature Definitions > Linear >
Roadway Design > Template Points > PavementAsphalt_pm and
select Properties as shown on the left.

3.Change Create Template Geometry to “True” as shown
below.

@]

4 [ Selection (1)

v @ PavementAsphalt_pm

Feature Definition ~
Name PavementAsphali_pm
Description

Name Seed PavementAsphalt_pm

Item Type ~
Item Type No ltem Type

Linear ~
Create Template GeIyT:] b

Linear Feature SymlFalse
Profile Feature Sym

4. Reprocess the corridor. Note the additional purple lines that show up in the 2D view.

5. Add Key Stations at the radius return points on either side of the SR61 intersection.

FDOT Roadway Design 3D Modeling

©2021 FDOT

41



Chapter 4

DETAIL MODELING - Exercise Overview

Exercise 4.2

Create Template Geometry, SR61

This exercise turns on the profiles needed to build profiles tied to the corridor model. We have implemented 2D
Lines from the 3D model. In Explorer change the PavementAsphalt_pm feature property to True as shown below.
Then re-process each corridor to see the resulting construction lines. These lines have profiles and can be used
in lieu of the steps outlined in the exercise.

1. Open the MODLRDMainline61.dgn file.
& Explorer - * 2. Go to Explorer, right click on Feature Definitions > Linear >
File ¥ tems [ Resouces - OpenRoadsModsl . .
e e e Roadway Design > Template Points > PavementAsphalt_pm and
%Szie‘g’“ T Linka) B Oporfcads Standards select Properties as shown on the left.
Search plox
4 9 Standards - 3. Change Create Template Geometry to “True” as shown
> A Libraries beIOW_
4 MODLRD_Mainline_01.dgn (Default) @1
- . Feature Definitions
/" Mignment 4 [ Selection (1)
b %Terraln
> vl comor v @ PavementAsphalt_pm
@ Superelevation
& Linear Template
A& surface Template
& i Feature Definition ~
4 v Linear
4 v Roadway Design Name PavementAsphalt_pm
4 v Template Points Description
v @ Bottom pm Name Seed PavementAsphalt_pm
v/ & Curbpm Item Type ~
v & CurbBase_pm | = No lem T
v & CurbFlowline_pm [0 U7eD ° m lype
v @ Cutpm Linear ~
v € rlen True 2
v & MedianCrown_pm Linear Feature SymlFalse
Profile Feature Sym
v @ Pave T
opy
@ Shoy Rename
v @ Sidey Delete
vl @ sunc (x| Pr&peﬂieﬁ
v @ Temp ® 7o0m
v & Temy H Isolate
v @ Taaff Clear Isolate
b v Terrain Feature -

42

4. Reprocess the corridor. Note the additional purple lines that show up in the 2D view.
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DETAIL MODELING - Construct 3D Radius Lines

Chapter 4

Exercise 4.3

Construct 3D Radius Lines

1. Open the MODLRDDetail61.dgn file and zoom in to the intersection of SR61 and US 98.

2. From Geometry, Horizontal, Arcs > Arc Between Elements, use the Simple Arc tool to create
new PavementAsphaltEOPA features between the two PavementAsphaltEOPA edges on

both corners.

K'-J OpenRoads Modeling v Ed k[P @ = T
m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT
o Z | Export ~ ~ b ) 2 37 Offsets and T - J g EE Open Profile Model
Q, * mport/Expo ¥ & ﬂ sets and Tapers 7 7{__, pen Profile Mode
v +; Design Elements ~ ,' . i . < Reverse Curves ~ . o Set Active Profile
Element ... . Civil Reports Lines  Arcs  Point Modify  Complex
Selection i ¥ | ' Standards ~ Toggles ~ ~ v < & 2. Spirals ~ & Geometry * b~ Profile Creation =
Primary Selection General Tools O Circle
g_,:"' No Feature Definition ~ &x_.";? - -—=|=4 ,ﬂ__\ ;r‘"’ Arc Between Points w
Explorer Arc To Element L4
. OpenRoads Standards || Drainage and Utilities Model |/ Survey T Arc Between Arcs —0. 0
File & ltems & Resources . OpenRoads Model & Sheetindex % Links fre Freon e o EE 3 X
Q9. )
— 3 Arc Between Elements 1 Simple Arc
’g Complex Transition between Any element and Arc B spiral Arc Spiral

g MODLRDDetail61.dgn (Default)

g
[
(5

)

Taper Arc Taper
3 Center Arc
2 Center Arc

Arc Between Elements

3. Use 110’ and 60’ for the radii to match the radius returns in the design file, as show below.

iew 1, Default

- L POOTHN = S LG

o

TrimExtend

Radius 60.00'
Loop.

Feature ~

Feature Definition [Pavement Asphalt EOF | |8

EOPA

Name

FDOT Roadway Design 3D Modeling
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Chapter 4 DETAIL MODELING - Exercise Overview

Note These will be used to help create automatic profiles for the 3D lines on the Radi.
4. Open a Profile Model for the 60’ radius on the right side.

5. Use Geometry, Profile Creation > Project Profile Range to Element tool.

Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT

< Import/Export ¥ X ?_' ) g O Q@ 3 Offsets and Tapers \f) fj BB Open Profile Model _ JL = i - | ~J

*; Design Elements = v & < X Reverse Curves ~ i = Set Active Profile - )

N Civil Reports = Llines Arcs Point _ Modify ~ Complex Lines Curves Element Modify Complex
I Standards ~ Toggles * M v - v =L Spirals ~ v Geometry¥ | AY Profile Creation ¥ M v Profiles~ v Geometry ~

General Tools Horizontal Profile From Surface 1

Project Profile To Element
> 1 X j

n
Project Profile Range To Element

Project Extended Profile %
Profile Intersection Point _

6. Select the PavementAshpalt_pm line to project as shown below.

5 OpenRoads Model & Sheet Index % Links

~
- | e & + A p o] ‘ ~ H # Quick Profile From Surface
¥
5 =
-6 or- A\ s
Jrainage and Ultilities Model Survey r‘J "'v i /® /@ A ‘:“’i: E= = b

oloy

B View 1, Default =" E@
B~ G

x| BROTHHEE &

. Select Element To Project

i Complex Element: LT_FC_EOP
Belongs To: RRR98
Feature: Linear\Roadway Design\Template Points\PavementAsphalt_pm
Active Profile: ProfileByTemplate \ Line String
Level: ConsiLines
Ref: 3 (MODLRDUS98 dgn)

Ny

7. Select the Pavement Asphalt EOPA arc plan element to project onto.

B View 1, Default =" E@
Sikv 4 PLPCYD EE mXe:

]

Select Plan Elem
t O

Feature: Linear\Roadway Design'\Plan/Profile 2D Lines\Pavement\Pavement Asphalt EOPA \ Arc
Level: PavtAsphalt

an
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DETAIL MODELING - Construct 3D Radius Lines Chapter 4

8. Set the range to match the length of the overlap of the two arcs, 0+00.00 to 0+69.11.

9. Repeat the command to project the PavementAsphalt_pm from the edge of the SR61 corridor
onto the other end of the same arc. Snap from the beginning of the line, 0+67.23 to the end of
the arc where it intersects the line, 0+94.25.

10. In the profile view, Vertical Geometry Tools, select Profile Reverse Transition.

E-- i PORCIER DNEE SHE ke

Quick Profile From Surface

Profile Line Between Points

T
J

Profile Line To Element

Profile Line From Element | S e S S

W

Profile Line Between Elements
Profile Curve Between Points

= Profile Curve To Element

Profile Curve From Element
Profile Curve Between Elements
Profile Complex By Elements
Profile Complex By VPI

Define Profiles By BestFit

Profile Insert Curve

2 (M |2 |0 1S @ @ [N (& & [& (W N =

Profile Reverse Transition

UNRERPRDBBKEP

Open as ToolBox

B View 4, Profile - EOPA E@

11. Select the two projected profiles as the two elements, and set back and ahead offsets to 0. Set
the Start Point such that it creates a low point in the vicinity of Station 0+68.

- LoD EE NEE SEE ke

aviSlopeBreak
ojected Profile - ProfileByTemplate \ Line String [
fault B

B View 4, Profile - EOPA E@

FDOT Roadway Design 3D Modeling ©2021 FDOT
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12. Snap the end point to the end of the profile as shown below.

B View 4,

- L BPLLPCHE HEE & EE kbl

Profile - EOPA = =) Q

Define Tangent Length
Linear Transition Length T »

Profile: EOPA

Type: Projected Prafile - ProfileByTemplate \ Line
Level: GradeLine_pr

13. Set Trim/Extend option to Both.

14. Remove the rule from the transition projected from the US98 corridor.

B View 4, Profile - EOPA E@

-2 PRPLANIEHR DES & ~Blake

Note We will be removing the portion of the RRR98 corridor that the profile is built from later, so removing the

Z Import/Ex

Design Elements ~

W Standards

s OpenRoa

Drainage and Utiliies Model = Survey

46

rule here first will allow this change without breaking the profile for the radius return.
15. Use the Drawing, Modify, Trim to Element tool to trim the projected profile to the reverse
transition.

16. Use the Geometry, Vertical, Complex Geometry > Profile Complex By Elements command
to complex the pieces into one profile.

Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT
bort . », p v ; y - n Profile Mocd -
port Iy Z, O P J EE Open Profile Model - UL i I~ o~ K4
sy - b . Set Active Profile - 4
Civil Reports = Lines Arcs Modify Complex - o Lines Curves Element Modify =~ Complex Transform  Simplify
Toggles v . . . Geometry* | [ Profile Creation ~ - Profiles v Geometry~ D
General Tools Horizontal Vertical - Profile Complex By Elements '
et W v A E‘ ) - - ¢ Profile Complex By PI
— Simple Profile By PI
ds Model Sheet Inde % Link: — . —_ "+ Define Profile By Best Fit
s & Sheet Index inks 33k~ :l @ OO &y e Y

' Profile Reverse Transition

-~ Profile Offset Transition
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DETAIL MODELING - Construct 3D Radius Lines Chapter 4

17. Select the new Profile Line. Select the Set Active Profile from the Context Menu and the
3D Line will display.

create this 3D
element

18. Repeat steps 4-17 for the 110’ radius on the other side of the intersection.
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Chapter 4 DETAIL MODELING - Exercise Overview

Exercise 4.4 Construct 3D Intersection Limit Lines

1. Use Geometry, Horizontal, Complex Geometry > Complex By PI tool.

Geometry Site Layout Corridors Maodel Detailing Drawing Production Drawing View FDOT

Z Import/Export ~ v 7 = . ' Offsets and Tapers ~ J HH Open Profile Model
port/Exp 0 {f O Q@ 3 " f{ p
: Design Elements = . - } —1 Reverse Curves ~ A o, Set Active Profile
Civil Reports Lines  Arcs  Point Modify ~ Complex
Ty Standards ~ Toggles » v v v A = Spirals ~ v Geometry» | | Profile Creation ~
General Tools Horizontal ~" Complex By Element

v| g8 & "+" A ;,_."' @ | v| Z_ Complex By PI

v 1X ¢ Define By Best Fit

ces OpenRoads Model & SheetIndex = e D?fau“ ..... ‘B Geometry Builder{,\\,
) : Gl |d L OTHNE
dards - Drainage and Utilities Model - Survey g7 Uy oA PV s <) m Geometry Connector
I W L T U [ ]

a. Use the Feature Definition PavtSlopeBreak.

b. Construct a complex line first along the left side of the mainline corridor from the EOP
radius return to the beginning of the corridor (trace the PavementAshpalt_pm feature
lines), then perpendicular to the Traffic Separator lines across the end of the corridor
to the right side of the SR61 mainline corridor, then trace the PavementAsphalt_pm
feature line to the EOP radius return point on the right side. In the picture below the
first two segments of the complex element are highlighted in green, while the third is
in progress near the snap point.

[E=N EE =X3)

B View 1, Default

(-4 PROCEHD FE S

Enter Next Pl/Back
Radius

Radius | T00

2
] Radius

Back Transition

’ i

<

Type Spiral
Method ength

iI

AL RPN Length

>

Ahead Transition
Type piral
Method ength
Length

Pl
> <J|| ¢

Feature

Feature Definition Use Active Feature

Name ConstLines

/N

e Turn off Level Display of the corridor elements from the mainline corridor, CorrPointControl_dp and
TmpDrpHndIStg3_dp to make it easier to select the correct lines. Also, turn off display of DSGNRDO1.dgn

if necessary.
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DETAIL MODELING - Construct 3D Intersection Limit Lines Chapter 4

2. Use the Geometry, Vertical, Open Profile Model tool and select the newly constructed
Complex line.

115+ 4 PRPCHDIES| G

B View 5, Profile - EOPA12

-3:-| 1L 22 0IE

DEEF & b Bk ke

3. Use the Geometry, Profile Creation > Project Profile Range to Element tool.

Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT
Z_ Import/Export ~ ‘ = a . % Offsets and Tapers ~ J - EE Open Profile Model Larg
port/Exp X O < p 5" 7 P - 2K i |~
Design Elements ~ v - ) A Reverse Curves ~ . v Set Active Profile ) "
. Civil Reports Lines Arcs Point Meodify  Complex Lines Curves Element Modify Complex
"y Standards ~ Toggles ~ v v v v = Spirals ¥ v Geometry ¥ [~ Profile Creation v v Profiles + v Geometry ~
General Tools Horizontal L Profile From Surface

~ d,é_? - + A y B ‘ VH # Quick Profile From Surface

[*: Project Profile To Element
> X )

ces OpenRoads Model & Sheetindex

&) - { ™ il A
dards | Drainage and Utiliies Model - Survey O AR i /@ /e o) ")g; EFE= i 4

Project Profile Range To Element,

Project Extended Profile

Profile Intersection Point _

Ala
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Chapter 4 DETAIL MODELING - Exercise Overview

4. Select the PavementAsphalt_pm feature line on the left side and project it onto the
ConstLines Green Dash complex element. Start the range at the EOP radius return and end
at the beginning of the feature line and mainline corridor.

" & View 1, Defat [F=3 o8 =
- L2 OPCHNES S

Start Distance - <AIt> ’ TN,
Lock To Start - - . _

Range:Start | (00

Complex Element: EOPA4

Roadway DesigniPlan/Profile 2D Lines|P Asphalt EOPA
N Active Profile
Referenced By Corridor: CL_SR61 | Line
Level: PavtAsphalt
Ref 1(DSGNRDOT dgn)

v A PLPNHEDES &lsBlale

5. Repeat Steps 3-4 for the right side PavementAsphalt_pm feature line, starting the range at the
beginning of the feature line/corridor and ending at the radius return.

6. Use Geometry, Profile Creation > Profile Intersection Point tool to add intersection points
for the 4 PavementAsphalt_pm feature lines around the traffic separator.

Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT
Z_ Import/Export * x ) , . _i Offsets and Tapers ~ y EB Open Profile Model c—- ~
pOrt/EXp: ¥ % O % 2 N > P o [HIL 4 eV
7, Design Elements - s " X Reverse Curves v . 7 Set Active Profile - —— —
) Civil  Reports | Lines Arcs Point Modify Complex Lines Curves Element Modify Complex
0 Standards ~ Toggles ~ - - - ~ 2 Spirals + ~ ° Geometry~ |~ Profile Creation +  ~ - Profiles~  ~  Geometry ~
General Toals Horizontal |~ Profile From Surface
v o€ / v wick Profile From Surface
& A /B0 I o
[% Project Profile To Element
T VX View 1, Default :
Lol L Lt [£3  Project Profile Range To Element

res OpenRoads Model & Sheetindex . -
|1 ©OPCHNES S

dards Drainage and Utilities Model Survey - e | Project Extended Profile
" 1

aln
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DETAIL MODELING - Construct 3D Intersection Limit Lines Chapter 4

7. Use the Geometry, Vertical, Complex Geometry > Profile Complex By Pl command.

Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT

< Import/Export * M P d ., Offsets and Tapers ~ ' ES Open Profile Model L - = Chr R4
o 7 | 4 O + = < > B N E N =L S % Ny
+: Design Elements ~ N N N X Reverse Curves v N @ Set Active Profile -
. Civil Reports Lines Arcs  Point Modify ~ Complex Lines Curves Element Modify = Complex Transform  Simplify
¥ Standards * Toggles ¥ v v v v =_ Spirals v v Geometry v | b~ Profile Creation ~ v v Profiles v v Geometry v Geometry
General Tools Horizontal Vertical |~~  Profile Complex By Elements
T]et # o A S ) [ <l -] 1A/ Profile Complex By PI
v 31X Y Simple Profile By PI

ces | OpenRoadsModel & Sheetindex ! Define Profile By Best Fit

[]
dard (e ) ,
ards | Drainage and Utiities Model - Survey 2| Profile Reverse Transition

_  Profile Offset Transition

Al v

8. Start on the left and snap to all the lines and points shown in the profile.

® ViewS5, Profile - EOPAT2 ==y x|
E-ik- L P APCRE DEE S e Ela ks

A

[ Vertical Curve Parsmeter [0.000
[] Curve Length 0
] Siope

Vertical Curve Type

Feature

9. Use Geometry, Set Active Profile to set the newly created profile as active.
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Chapter 4 DETAIL MODELING - Exercise Overview

10. Repeat these steps to draw a complex element with a profile on the US 98 side of the
intersection area. Use Project Profile Range to Element where lines with profiles overlap the
lines, and Profile Intersection Point where lines cross or end. See image below for reference.

-Gk~ BROCYD EEISH

W View 5, Profile - ConstLines =0 (AE] @

A PRLOCHE SEE &il=B ke

D Length 1
[ Length 2
[] slope 000%
Vertical Curve Type Asymmetric 2

Feature "~

Feature Definition Use Active Feature

Name

Station: 1+06.56
Elevation: 35.24

Representing

Feature: Linear\Roadway Design\Template Points\PavementAsphalt_pm
Active Profile: ProfileBy Template
Level: Default
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DETAIL MODELING - Construct 3D Intersection Limit Lines,

Chapter 4
11. To create a profile for sections with neither an intersection nor overlapping profile from a
template, use the Geometry, Vertical, Element Profiles, Profile by 3D Element tool. Select
the element in this file to profile in the 2D view, and select the 3D element from the corridor
model in the 3D view (ie LT_FC_IN on the RRR98 profile).
Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT
< Import/Export * o 4 74 g 237 Offsets and Tapers ~ EB Open Profile Model ¥ e = ke
LY De’s)i n Ele'znents M - _%4 “ O ‘L A Reverse Curvesp' \f’J j; oy SptAct' Profil L I: ng 4 !;v At
e Civil Reports Lines  Arcs  Point _ Modify  Complex N ve Frotile Lines Curves Element Modify Complex Transform
W Standards ~ Toggles » v v v v =L Spirals ~ v Geometry > | [} Profile Creation ¥ v v Profiles ¥ v Geometry ¥
General Tools Horizontal Vertical UL Quick Profile Transition
et @ A 9 | ~ LE  Profile By Constant Elevation
> 0 X = ¥ Define Profile By Slope From Point
OpenRoads Model & Sheet Index % Links s ¢ . -G |==  Profile By Slope From Element
)ramaggznd Utilities Model  Survey i & /® /e ”OE"S\) =50

| = Profile By Variable Slope From Element

[=¢  Profile By Vertical Offset From Element

2: Profile By 3D Element h
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Chapter 4 DETAIL MODELING - Exercise Overview

Exercise 4.5 Add Parametric Constraint to RRR98 Template
1. Open the MODLRDUS98.dgn file.

2. Use the Corridors, Edits>Create Parametric Constraint tool.

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FL

k=Y * e ﬁ + 1 Copy Template Drop ﬂ s | @ (@ Define Target Aliasing o

E v Yt Import IRD . & Corridor References * Im
_D Element ., MNew MNew . Template Edit Edits o=

@i Selection ii ™ Corridor Template Drop il Transitions ~ N Template Drop ¥ | 8 Corridor Clipping ~
Primary Selection Create Edit -1

Create End Condition Exception

er'.? ‘No Feature Definition ~ ‘e? ‘ + A d; 8 1, o Create Key Station :

|"|’I“ Create Secondary Alignment

(LN
m |

B View 1, Default
E~&la-| L B9 o &

\\ Create Curve Widening
-\— [{  Create Point Control

r "
a. Atthe prompt, select the BL98 Corridor () Create Parametric C.. SN

|:’.| Create Parametric Constraint [},

boundary.
Y Lock To Start O
b. Snap to the SW Radius for the Start Station. ] Start 11247 80 R1
c. Snap to the NW Radius for the End Station. Lock To End o
. _ [C] Stop 33+90.80 A1
d. Pickthe LT_SWITCH Constraint Label _
from the list. Constraint Label LT_SWITCH (=]
Start Value 1.000000
e. Enter 1 for the Start Value.
Stop Value 1.000000
f.  Enter 1 for the Stop Value.
L5 A

g. The corridor will re-process with the updated RRR98 Template.

3. The left outside components of the BL98 corridor are now turned off though the limits of the
intersection.

Locate Corrider
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DETAIL MODELING - Model Curb and Sidewalk Around Radii Chapter 4

» Turn OFF the Automatic Corridor processing of US98.

4. Select the US98 Corridor handle to display the Context Menu and select Lock - Deactivate
Rule.

Lock - Deactivate Rule

Exercise 4.6 Model Curb and Sidewalk Around Radii

1. Use the Corridors, Edits>Create Point Control tool.

2. ldentify the Corridor Boundary handle for the SR 61 R corridor. Continue to define the
Create Point Control dialog information.

B View 1, Default = E S
Erdi- L RRLOCHNESE ST

&

Kl

Lock To Start

Start

Lock To End
[ stop 01+00.00

Control Description

Point

Mode

Control Type inear Geometry |~

Plan Element

Use as Secondary Alignment

Locate Plan Or Profile Element Priority
Complex Element: EOPA1
Feature: LineariRoadway Design\Plan/Profile 2D Lines\Pavement\Pavement Asphalt EOPA Horizontal Offsets
Active Profile: PGL RT | Arc
Level: PavtAsphalt Start

Stop

N,
'~~ ! .
Sen : Vertical Offsets
5.

Start

- Cllo|>n|Cc|o o
] HEIGE=
5|8 5
2 §
!
'm
o
Bl
=]
> > < <[«

Stop

a. Lockto Start.
b. Snap End station to the end of the radius return, where the other point control begins.

c. Set Control Description to US98.
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d. Selectthe RT_PVT _EOP_OUT in the 3D View.
e. Set Mode to Both.
f.  Set Control Type to Linear Geometry.
g. Select the Pavement Asphalt EOPA radius return with the active profile.
h. Set Use as Secondary Alignment.
Note Corridor intervals are normally drawn perpendicular to the alignment the corridor follows. Since the corridor
was drawn along the roadway centerline, the sidewalk and curb intervals would not normally be

perpendicular to the radius return pavement edge as it needs to be. Use as Secondary Alignment
instructs the template drop to place the interval perpendicular to the element being used for a point control.

i.  Accept remaining values as shown above.

1. Repeat the steps above for the SR 61 L Corridor.
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DETAIL MODELING - Build the Intersection Terrain from 3D Elements Chapter 4

Exercise 4.7 Build the Intersection Terrain from 3D Elements

1. Use Terrain, Create, From Elements tool.

m Home Terrain Geometry Site Layout Cc

a * ) # From File gi‘{g
22| From Graphical Filter

1R
Element ... Additional
[ 5| Selection i.: ¥ % From Elemen N Methods

Primary Selection Create

g? No Feature Definition From Elements
Create Terrain Model From Elements

2. Select the boundary elements for the intersection.

’_; Create Terrain Mudel...lil_ﬁ

Feature Type Boundary
Edge Method MNore:

Feature
Feature Definition DimProposed
Name DTM_INT

3. Set the Feature Definition to DtmClipping.

4. Data point to accept. Press F7 to turn on Constructions in the 3D view if necessary to see the
newly created terrain model.
= e

W View 3, Default-3D
" Cﬁ'orm\«s @ 5

Im - mIJ Ul |

|m|||||||||||||n

s

|.

e s

- T
et

o
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5. Verify that the boundary is correct by turning off reference displays and Mesh items in
Explorer >OpenRoads Standards.

» Add a breakline in the vicinity of the SR61 centerline connecting the traffic separator to
US 98.

6. Construct a line using the horizontal geometry tools with an appropriate feature definition,
such as PavtCrown. Use the vertical geometry tools, such as Profile Intersection Point, to
create a profile for the horizontal line and set it active.

7. Use the Terrain, Feature Management > Add Features tool.

m Home Terrain Geometry Site Layout Corridars Madel Detailing Drawing Production

q, * ey # From File § }E\j % By Edit Complex Model e
o Q.5 S8, o
| - 22| From Graphical Filter - % Feature Management ~ N0

Element ... o Additional  Active  ggit Transform
| Selection . ~ A4 From Elements Methods ~ T Model 4% Add Features
Primary Selection Create @ Remove Features

QQ No Feature Definition ~ gf_f - + A =/ Change Feature Type

8. Select the newly created terrain model.

9. Set Feature Type to Break Line and select a break line with an active profile.

fj} Add/Remave Te... =

4
Terrain Model El
[+]

Feature Type Break Line

e To turn off the Blue triangles, toggle off Construction elements.

10. Adjust stroking definition of the breakline in the Properties dialog to fine tune the surface as
desired.

4-18 ©2021 FDOT FDOT Roadway Design 3D Modeling



DETAIL MODELING - Clip Terrain for Right Turn Island Chapter 4

Exercise 4.8 Clip Terrain for Right Turn Island

1. Create a selection set of EOP lines for the Right Turn Island and copy from the
DSGNRDO1.dgn reference into the MODLRDDetail61file.

2. Use Geometry, Complex Geometry > Complex by Element tool to complex all lines
together into one complex element using the PavementAsphaltEOPA feature definition.

Note The Automatic method is easier, but either way works. If using the Manual method, click on the first half of
each line to ensure that the Complex Geometry elements are all going in the same direction. Note the
arrow on the end of each element that appears as you select it, indicating direction.

3. Open a Profile model for the complex element.

4. Use the Geometry, Profile Creation > Quick Profile from Surface tool and select the
intersection terrain and the complex element in the plan view.

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT

a * Z Import/Export ~ 7"7 7 . 4 O Q _¥ Offsets and Tapers ~ \f') f}/ EB Open Profile Model L B \)__L l‘ &

v &, Design Elements ~ £ Reverse Curves v =, Set Active Profile

Element ... . Civil Reports Lines Arcs Point Medify  Complex Lines Curves Element Modify Complex

L E| Selection +.. 7 ' Standards v Toggles ~ - v - v =, Spirals v v Geometry ~ + Profile Creation v v Profiles ~ v Geometry ¥
Primary Selection General Tools Horizontal \; Profile From Surface

4 [Pavement AsphatEOPA v]e? B ey A S 8 ‘ <l + Quick Profile From Surface N

[* Project Profile To Element

Explorer - 1 X . o )

& Sheetindex B Links OpenRoads Standards S a 1 ®@6e0 ® L i} Project Profile Range To Element

Drainage and Utiiies Model 1 Survey leg~ Gl 1k~ Pt ad E"’ D EE DY

t Project Extended Profile

(& File & ltems & Resources OpenRoads Model ‘
Qe /v Pprofile Intersection Point

5. Set the newly created profile as active.

L] ViewlS, Proflle-EOPAB' E@
v |1 BROT EE HEE & s Bllnle
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6. <Optional> Select the Profile and select Create Best Fit Profile.

B View 3, Profile - MedianLine = Ech <=
E-E-AQQREHBE 0BG H

Create Best Fit Profile

a. Enter the Best fit Parameters as shown.

Best Fit Make Complex Blement El
Best Fit Parameters -~
| Upper Envelope 0.020800
| Lower Envelope 0020800
| Desirable Crest Curve Length 5000000
| Desirable Sag Curve Length 5 000000
¥| Minimum Curve Length 5.000000
Feature LS
MName lzland
Element Template Profiles(20)4Proposed JJF"‘-.GIEIdEUI‘IE!El

b. Create the Best Fit Profile, select the new Profile and select Set As Active.

c. The Island Boundary is created in the 3D Model.
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DETAIL MODELING - Clip Terrain for Right Turn Island Chapter 4

» Clip Terrain

1. Use the Terrain, Additional Methods > Create Clipped Terrain Model tool.

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production

Q, * ) & From File %ﬂn ‘?&}‘j . & Edit Complex Model [y 4
LS -f

#5 Feature Management ~

-

Element ... dditional ~ Active  gqit . Transform
o= Selection i T % From Elements Methods v Maodel 43 Boundary Options ~
Primary Selection Create ,@ Create By Text Interpolation
gQ Pavement Asphalt EQPA ,,g_a., Create Terrain Model From Ascii File f
Explorer @ Create From Point Cloud
& Sheetindex = Links || OpenRoads Standards @ Create Clipped Terrain Model L\s s
- Drainage and Utilities Model | Survey % Create Complex Terrain Model "’J & E
File # ltems f Resources | OpenRoads Model
Q9 9, % Create Delta
Search l‘f& Create Corridor Alternate Surfaces
P ~ MODLRD_ENDCONDITIONS 01.dgn (Default) Creatle ITerrain Model from Design Meshes

a. Select the intersection terrain in the 3D view. P
b. Select the right turn island complex element and Reference Termain Model

reset. Giipping Method memal [V

D Haorizontal Offset
c. Set Clipping Method to Internal. [] Vertical Offset
. . . Feature ~
d. Name the terrain Intersection Clip.
Feature Definition
e. Accept settings as shown on the right. Name Intersection Clip

f.  Clipped terrain will overlap with existing terrain but triangles should indicate that the
new one stops at the right turn island.

i
N
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Exercise 4.9 Create an Intersection Pavement Surface
1. Use Model Detailing, Apply Surface Template.

m Home Terrain Geometry Site Layout Corridors Maodel Detailing Drawing Production

oy i Il Foefi B
= * iy :J}_lLé 24 Create Civil Cell —\ ;ﬁ@ b N
E - #- Process Civil Cell
Element ... Place . Apply Apﬂ@ Edit 3D
on -1 | Civi 3L Drop Civil Cell i El ’

LS| Selection . Civil Cell === Lrop Livii Le Linear Template |Surface Template | Surface Template Elements
Primary Selection Civil Cells 3D Tools

{?Q Mo Feature Definition w (Pi_f - + Apply Surface Template

Apply Surface Template

L N e———
a. Select Pavement Asphalt Surface Template from the Template Library.
b. Select the Intersection Clip terrain to create pavement.

e Hint: Select one of the triangles in the 3D view that does not go through the right turn island.

c. Set Feature Definition to Enable Linear Features.

v-:::-v é /(‘B /e’/oE’lg t’ RE=E I:’l_ZWOXO

&5

General

Template [Surface Templates\Pavement Asphalt

Apply Extemal Clip Boundary [

Feature

Feature Definttion |Enable Linear Features

Name It

Select Template - <Alt> Down To Browse Templates

(e IR L IERB uface Templates\Pavement Asphal

Note Using Enable Linear Features creates break lines that can be used to create the top and bottom surfaces
in Chapter 5.
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2. Turn off Construction lines to see the surface template without the terrain overlap.

w View 3, Dtlefault—SD : . \EI@
|2 PRPCHDHVRES &V %Y
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Exercise 4.10

Terrain

i [

To add the Traffic Separator

Traffic Separator Nose

Geometry

Nose use the Model Detailing,

- i
Place Civil Cell Tool.

Q k_ e
Element
Selection i-: 7

Plac
Civil Cell

L 5|

Primary Selection

Select the TSNose Civil Cell.

g,\? Pavement Asphalt EOPA Place Civil Cell
Place Civil Cell

Site Layout Corridars Madel Detailing

o\ A

~ Apply Apply
Linear Template Surface Template

3D Toc

oA /B

2k Create Civil Cell
#- Process Civil Cell
4 Drop Civil Cell
Civil Cells

r

Pick Civil Cell

- FDOT_Approach dgnlib, Default

- FDOT_BusTumOut dgnlib, Default

- FDOT_Circulatony dgnlib, Default

- FDOT_CurbGutterMalcer dgnlib, Default

- FDOT_Curb Transitions .dgnlib, Default

- FDOT_DirectionalMedianOpenings.dgnlib, Default
- FDOT_Driveways dgnlib, Default

- FDOT_FDM_Exhibits dgnlib

L

Q]

- FDOT_Intersectiu:uns.dgnlib. Default
i CurbSidewalk Lines

EE um w. Curb

Left Tumw/ TS

Side Road Tumout

Right Tum Island

Right Tum Lane

- FOOT_Ponds dgnlib, Default

- FDOT_RampTeminals dgnlib, Default

- FDOT_SidewalkCurbRamps .dgnlib, Default

- FMNT Temnlates danlibh 221 ane 20 a0 Stedal Crllertar
>

L T T B e W
ful [ oy L i |

-

OK

Select the PavementAsphalt_pm line on the Right Side of the Traffic Separator in the Plan

View, then select the line on the Left Side of the Traffic Separator.

- =

r T W

While hovering
over each of the
Reference lines,
change the
Reference Line
direction
arrow(triangle)
on both elements
until it fits on the
lines.

Civil Cell Name TSNose

Data
accept.

point  to
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Chapter 4

Exercise 4.11

Right Turn Island

1. Use Model Detailing, Apply Linear Template tool.

Home Terrain Geometry Site Layout Corridors Maodel Detailing Drawing Production
£ i I i >
Q * o :J}_IL% = Create Civil Cell —\ -{% tf,..., 2
v - Process Civil Cell I},
Element ... Place . Apply Apply Edit 3D

as Selection .- ~ | Civil Cell 3= Drop Civil Cell Linear Template | Surface Template Surface Template Elements~
Primary Selection Civil Cells 3D Tools

,9'? Pavement Asphalt EOPA Apply Linear Template 3 %

Crormlarar —

a. At the prompt select the
Island Line in the Plan View.

Apply Linear Template

m s o

Locate Element To Apply Template

Complex Element: MedianLine
Agtive Profile: Island
Level: Miscellaneous0

b. Select Alt down arrow to select the Template, Components>Curb & Gutter>Curb
Type E Inside. Data point to accept the Template.

Pick Template

= C:\Users\ps972jp\OneDrive - Florida Department of Transportatii 4
i-Campanents

+ Berm

+ Buffer

= Curb & Gutter

+ Base

Curb Asphaltic Concrete

Curb Type A

Curb Type B

Curb Type D

Curb Type E

Curb Type F

Curb Type F_Drop

Curb Type RA

Drop Curb

Rigid Curb&Gutter

Shoulder Gutter

Valley Gutter - Section AA

Valley Gutter - Section BB

Valley Gutter - Section CC

+ Ditches A

OK

Cancel

c. Select Alt to lock the Start Station and data point to accept.

d. Select Alt to lock the End Station and data point to accept.

FDOT Roadway Design 3D Modeling
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4-26

e. Data point to accept the Reflect Orientation on the inside of the island.

f. Data point to accept the Exterior Corner Sweep Angle.

w View 3, Default-3D EI@
Ev .':::" é;' /e/e'/OE"!ﬁ i'i r‘T;lEE EI’_?WQXQ

2. Create Template Geometry for the back of curb line.

Item Type ~
A i Itern Type No ltem Type
a. Go to Explorer, right click on Feature -
Linear ~

Definitions > Linear > Roadway Design >
: &
Template Points > Curb_pm and select (LS True

: Linear Feature SymlFalse
PrOpertleS. Profile Feature Sym

b. Change Create Template Geometry to
“True” as shown on the right.

c. Reprocess the linear template.

3. Tocreate the sod within the Traffic Island,
create a Terrain from the 3D Top Back File Home Terrain Geometry Site Layout Cc

Curb line. a k “) @ FromFile %"”
a. Use Terrain, Create, From =~ _ % . =jfromGraphicalfitter oo
Elements tool. o Selection .. ~ |44 From Elemen N Methods ~

Primary Selection Create

b. Set Feature Definition to
DtmProposedSlopes. Q?Q No Feature Definiion ~ From Elements

Create Terrain Model From Elements
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DETAIL MODELING - RRR98 Corridor-Build Intersection Terrain at School Entrance (On Your Own)

Exercise 4.12 RRR98 Corridor-Build Intersection Terrain at School

Entrance (On Your Own)

1. Create a shape boundary of the perimeter of the School Driveway pavement to be resurfaced.
2. Use the Create Clipped Terrain Model tool to model the existing pavement.
3. Add a surface template to the Terrain in step 2.

4. Use the RT_Switch parametric constraint along the RRR98 corridor to remove the overlap
components between radius points.

5. Add Key Station to near the radius points to create complete components.
6. Use Linear Template around the Radii to construct the curb, sidewalk, shoulder, etc.

a. Setthe Template Origin and Pavement Point as shown.

Project to Surface constraint
and
Horizontal Feature
PavementMilling(ML)

Template Origin

b. Add the PavementMilling(ML) lines as a reference to the linear templates to complete
the widening.

FDOT Roadway Design 3D Modeling ©2021 FDOT
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Exercise 4.13 SR6
Road (On Your Own)

1 Corridor-Build Intersection Terrain at Friendship

Drop the Complex Chain that makes up the EOP Lines and Radius.

Create a Corridor Model of the Friendship Road.

Edit the Template Drop and delete all Components outside of widening.

Project Profile to Element on the Curve EOP lines <OR> Quick Profile from Surface.

Construct a Profile from the Projected Surface Lines for the Curve Radii.

Use Linear Template around the Radii.

Create a Terrain from the 3D elements.

For the Traffic Separator to Pavement Crown Cross over median, set the LT_XOVER_CTL,
RT_XOVER_CTL, and PVT_CROWN Properties as shown:

-

Point Properties

S
Name: LT XOVER_CTL - 4| [ Apply
[T Use Feature Name Overide: LT_XOVER_CTL e
Feature Definition: [ v]
< Previous
[7] Superelevation Flag
Altemate Surface: -
-Hel
Member of - :
LT _¥OwerPwt
Constraints
Constraint 1 Constraint 2 I
Type: | Horizontal - | Slope 7
Parent 1. [LT_pGLIN -| #| [Pl -| #|
O Rollover Values. ..
Value: 0.100000 E  200% (=)
Label:

Horizontal Feature Constraint:

Range:

- -
Pavemert SlopeBreak

18.000000
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DETAIL MODELING - SR61 Corridor-Build Intersection Terrain at Friendship Road (On Your Own)

f Point Properties wj
Name: RT XOVER CTL ~ 4| [ Aol
[] Use Feature Mame Ovemde: RT_XOVER_CTL Elose
Feature Definition: [ v]
< Previous
[7] Superelevation Flag
Altemate Surface: -
Hel
—_— [ b ]
RT_¥DwerPwt
Constraints
Constrairt 1 Constraint 2 I
Type: [ Horizontal = ] [5|°P3 i ]
Parent 1: | RT_PGL_IN ~| 4| [RT_PGLIN -]+
o Rollover Values...
Walue: -0.100000 E] -2.00% E]

Label: -

Horizontal Feature Constrairt:  Pavement SlopeBreak

Range: 12000000

i ot
Point Properties ﬁ
[T Use Feature Mame Ovemide: |PyT CROWN [ﬁ
2= ! Close
Feature Definition: PavementBreak_pm _] _
< Previous
[7] Superelevation Flag -
Mext >
Altemate Surface: -
Member of
LT_¥OwerPwt
RT_XOverPwt
Constraints
Constrairt 1 Constraint 2 I
Type: l Horizontal - ] [Slope - ]
Parert 1 |LT_XOVER_CTL ~| 4| [LTovERCTL -| +|
O Rollover Values...
Walue: = S{LT_XOVER_CTLMS(RT_ E] =/S(RT_XOVER_CTL}S(LT_ E]
Label: - -

|| Horizontal Feature Constraint;

FDOT Roadway Design 3D Modeling ©2021 FDOT
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=

Value Equation @

= §(LT ¥OVER_CTL)-8(RT XOVER. = 10.9
[Harizunml Difference - ]
|LT_xOVER_CTL - ﬂ
|RT_x0VER_CTL - ﬂ
Multiplier: 0.5

K

Cancel

Help

A

=

Value Equation @

=/$(RT_XOVER_CTL)-$(LT_XOVER_ = O
Slope

|RT_XOVER_CTL v ﬂ
|LT_xovER_cTL - ﬂ
Multiplier: 1
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CREATING 3D DELIVERABLE FILES

INTRODUCTION
This chapter will provide detailed instructions for producing the specific output files used by contractors for
Automated Machine Guidance (AMG). Specifically:
e Controlling Geometry Files
e 2D CADD files
e Proposed 3D Breakline CADD files
e  Existing, Proposed and Subgrade/Earthwork surface XML files

Chapter 8 of the CADD manual for FDOTConnect outlines the required 3D Deliverables. The table is also shown
below.

3D DELIVERABLES SUPPORTING AMG for 3D PROJECTS
(Store in project folder: 3DDeliverables)

Category File Name Description

Design Alignments and AMG-ALGN##.xml All Alignments and Profiles exported from the \Roadway\ALGNRD, PROF or model files and
Profiles ’ \Roadway\DSGNRD or CORRRD files in LandXML format.

2D Proposed
Planimetrics Design

2D proposed Roadway design exported from the \Roadway\DSGNRD file. (Production of this

AMG-2DSGN##.dwg/dgn file for construction is at the designer’s discretion.)

2D proposed Drainage design exported from the \Drainage\DRPRRD file. (Production of this

AMG-2DRPRy##.dwg/dgn file for construction is at the designer’s discretion.)

2D proposed Pond design exported from the \Drainage\PDPLRD file.

AMG-2PDPL##.dwg/dgn (Production of this file for construction is at the designer’s discretion.)

3D existing terrain surface to be exported from the \Survey\GDTMRD file as LandXML

format.
3D Existing Survey AMG-3SURFACEEXi.xml (Production of this file for construction is at the designer’s discretion. This file will be
Note: Single survey produced if the 3D Existing Surface dwg/dgn file(s) are not produced.)

Planimetrics file.
AMG-3SURVRD##.dwg/dgn 3D existing Topography, Drainage, and Utilities from the \Survey\SURVRD file

3D proposed finished (top) surface to be exported as LandXML format from the

3D Proposed Surfaces AMG-3SURFACEPR##.xml \Roadway\MODLRD file.

3D proposed finished (bottom) surface to be exported as LandXML format from the
AMG-3SURFACEEW##.xml \Roadway\MODLRD file. This file will be used to generate surface to surface earthwork
volumes.

3D Proposed Break Lines AMG-3DSGN##.dwg/dgn 3D proposed Roadway break lines exported from the 3D model.

Master roadway 3D model file, exported to the available BIM format based on platform,

AMG-MODLRDO#.ifcfimodel Industry Foundation Classes format (.ifc) preferred but imodel acceptable for Bentley projects.

Master drainage 3D model file, exported to the available BIM format based on platform, .ifc

3D Proposed Model AMG-DRPRRDO#.ifc/imodel preferred but.imodel acceptable for Bentley projects.
AMG- Master bridge 3D model, exported to the available BIM format based on platform, .ifc
B#MODLBRO#.ifc/imodel preferred but imodel acceptable for Bentley projects. One file per bridge.
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Chapter 5

EXERCISE OVERVIEW

Exercise 5.1 Creating Alignment XML File for AMG
Exercise 5.2 Creating 2D Proposed Planimetrics File for AMG
Exercise 5.3 Create Master Model File

Exercise 5.4  Export iModel

Exercise 5.11 Use Land XML Visualizer to Validate Land XML File

Exercise 5.1
1. Open the ALGNRDDO1.dgn
file.

2. Switch to the Default Model
view.

3. Use the Geometry, General
Tools, Import/Export >
Export Geometry tool.

4. Set Export type to LandXML.

Exercise 5.5 Creating 3D Existing Surface File for AMG
Exercise 5.6  Creating 3D Proposed Top Breaklines Files for AMG....
Exercise 5.7 Creating 3D Proposed Surface Files for AMG
Exercise 5.8 Creating 3D Subgrade/Earthwork Breaklines for AMG
Exercise 5.9 Creating 3D Proposed Subgrade/Earthwork Surface Files for AMG

CREATING 3D DELIVERABLE FILES - Creating Alignment XML File for AMG

Creating Alignment XML File for AMG

You can export Alignments and Profiles directly from the elements in the DGN file.

EJ OpenRoads Modeling

m Home Terrain

q * @
Element ...

8= Selection i 7
Primary Selection

ag? |No Feature Definition

Explorer

5. Select the CL_SR61 centerline alignment.

6. Setthe Version to 1.2 and check the box or select Yes to export Only | Export Type

Active Profiles.

7. The Export to LandXML dialog opens.

a. Navigate to the 3DDeliverables directory.

b. Enter the File name: AMG-ALGNSR61.xml

c. Ensure that

Pl

NANNNN

- HI}'E /‘_—_|:

Geometry Site Layout Corridors

Import/Export ~ e P77

Import Geometry
Import Horizontal Geometry From Ascii File
Import Horizontal Points From Ascii File
Import Vertical Geometry From Ascii File
Export Geometry

fn

LandXML ~
Version

Only Active Profiles

LandX_M L Flle :j Export to LandXML X
(.xml) is the Save 7 ]
as type. 1 « FDOT » 22049555201 CE > 3DDeliverables v O | Search3D.. P
Organize ~ New folder §= ~ 0
d- CIICk Save- - ~ Name - Status Date modified ~
# Quict [ AMG-ALGNEL98xmI ® 3/24/2021 9:56 AM
8. Repeat steps 3-7 for the B Floric L] AMG-ALGNSRG1.xmI @ v
US98 Baseline to create “l< ?
AMG-ALGNBL98.xml. File name: | AMG-ALGNSR6 Txml -
Save as type: LandXML File (*xml) .
Note This will save both the fle - Directory =
Horizontal and Vertical
(Profile) Geometry. o [T E Cancel
©2021 FDOT FDOT Roadway Design 3D Modeling



CREATING 3D DELIVERABLE FILES - Creating 2D Proposed Planimetrics File for AMG Chapter 5

Exercise 5.2 Creating 2D Proposed Planimetrics File for AMG

Use the MicroStation Save As command to save copies of the Proposed Design files into the 3DDeliverables
directory with AMG-2 names in DGN and DWG formats.

For example: AMG-2DSGNRDxx.DGN, AMG-2DSGNRDxx.DWG.
» Simplify MicroStation Elements
1. Open the DSGNRDO1.dgn file.
2. Select the Plan View to make active. Select Function Key CTRL F1 to open a Plan View.
3. Inthe View Attributes, turn Off Construction elements<OR> Select Function Key F7.
4. Turn Off reference file display.
5. Turn Off levels for Baseline, CLConstr., and Scratch.

6. Place a Fence around all the Elements.

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

2 |None * || Default M Q r ﬂ . * 2 1 ,? . 4
Attach - T = Reports  Civil  Cor
v || == v || = v |8 - | ~ | Explorer e - Element [, ek 04l oy
[(£o 0 =0 & 0 &0 p Tools> %y v 57 v | sejection bt ¥ - Analysis *  Rept
Attributes Primary Selecti { | Place Fence I

a“? |No Feature Definition v| E},t? & .aiu A ;3;5: o @ Modify Fence

7. Save the fence contents to a file, in 3DDeliverables\AMG-2DSGNRDO1.dgn.

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

. 4 m v B2 v ey 2 ‘
# None ¥ | Default M * o 1 i
Q Attach o & Reports  Gwil  Cor
v || == v || = v ||g v Explorer ac . Element . £ports i or
D g 2 0 =0 W0 P Tools™ 55 ¥ T ™ | Selection iw: ¥ M Analysis ¥ Repc
Attributes Primary Selecti { | Place Fence |
ePQ |No Feature Definition v | 9*? y + A f;v" @ 7 Modify Fence

% Manipulate Fence Contents -

[
X Delete Fence Contents

8. If Converting to DWG (nEXt page): ChECk the f“ Copy Fence Contents to New File - kS
Switch to generated file box.

Drop Fence Contents

i 3 Save Fence to File %

:"Bc! Named Boundaries

QOutput File: | AMG-2DSGNRDO1.dgn
Processing Mode: | Copy =
Fence Mode: | Overlap w7
Switch to generated fle]

9. Data point to accept and verify the file is in the 3DDeliverables directory.
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» Save as DWG(Optional)

1. If not already open, open the .\3DDeliverables\AMG-2DSGNRDO1 design file.
2. Select File >Save As from the MicroStation menu.

3. Select Autodesk(R) DWG as the Save as type.

Note There is no need to set Options on the Save As dialog.
4. Verify or Enter the File Name, AMG-2DSGNRDO1 and click Save.

5. Select the Units Survey Feet and click OK.

& DWG/DXF Units X

OpenRoads Designer requires that the file units be accurately specified in order for "True" scaling to be calculated correctly when
working with cells and reference files.It is not possible to infer the units for the DWG or DXF file: "C\Users\ps972jp\OneDrive -
Florida Department of Transportation\Worksets\FDOT\22049555201_CE\3DDeliverables\AMG-3DSGNRDO01.dwg" for the following
reason:

The "Design Center Units" option has been selected, but Design Center units are not specified in this file.

N

Survey Feet ~

D Do not display again (Use this setting for all DWG/DXF files of this type)

54

Note The file will open in DWG Work Mode, see the blue cross hairs icon in the bottom right of the MicroStation
window.

DWG Work Mode

R d
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CREATING 3D DELIVERABLE FILES - Create Master Model File Chapter 5

A w0 e

Exercise 5.3 Create Master Model File
If not already done, set the Corridor Feature Definition to Final for all the corridors and linear templates.
Go to the FDOT ribbon and Choose “Create File.”
Create a new MODLRDMaster01.dgn file. Select Wakulla County. Choose Create/Open File.

Reference the MODLRDDetail61, MODLRDMainline61, MODLRDUS98,
MODLRD_EXISTING_FEATURESO1, MODLRD_EXISTING_DRAINAGEO1,
MODLRD_EXISTING_UTILITIESO1, RWDTRDO1, PDPLRDO01, GDTMRDO01, SURVRDO01, ALGNRDO1,
and DSGNRDO1 files.

ome errain eomet ite Layout orridors odel Detailin rawing Production
Use _ the H Terrai G ry  SitelLay Corrid Model Detailing  Drawing Producti
Terrain tab, & s From Fil 0.0 By Edit Complex Model T
- HH ram File : ] it Complex Mode
Set Active | % k * P A P R
E v 22| From Graphical Filter s i Feature Management = E
tool. Element ... Additional Active  Edit g Transform
@y Selection i.i T Q From Elements Methods ~ *[* Model £ Boundary Options =
Primary Selection Create B Set Active Edit

iﬁ?? |No Feature Definition ~ |'€P€+? t'/ "‘|' B Clear Active a f |

At the cursor prompt, select the Terrain Boundary green dashed line from the attached SURVRDO1
reference file. This will set the terrain model as Active.

Display 2D and 3D Views and Select Function Key F2.

Save Settings.
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5-6

Exercise 5.4 Export iModel

Go to File > Publish iModel as shown on the right.
Check the box to Create a Single Package.

In the Package name field, input AMG-
MODLRDOL1.i.dgn. Click the 3 dots beside the
Package name and navigate to the 3DDeliverables
folder.

Review remaining settings and select Publish.

Publish i-model(s)

THEX]

Package Settings ~

Create a single package

Package: |AMG-MODLRDO1

Embed Documents:

| idon []

Protection: Everyone ~

Rights: || View Export
Edit Print
[ |Expires: = 3/24/2021

[ ] Remove intermediate files
|:| Create aniModel version 2.0
Publish iModel to ProjectWise Share

Publish Settings ~

Cache visible edges for 3D attachments

[ | Retain cached visible edges even if out of date
[ ]Include linked design files

[ ]Republish all i-models

Publish: | All Content h

Point Cloud Settings
Raster Settings

Raster DEM Settings

€[ €] €| €

STM Settings

<13 Publish Cancel
[opusten |

©2021 FDOT
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New Open

Open Recent Files for 2:
ave

C:\Users\g
Save As Modified:
MODLRI
Save Settings C\Users\g
Modified:
Send Mail MODLRI
Close C\Users\
Modified:
MODLRI
fools C\Users\t
Modified:

Settings
- MODLRIL
Properties C:\Users\
Modified:
T MODLRI
. L C\Users\t
— Modified:

Import

Export

Browse

Publish i-model

Convert a design file into an 1.DGN file
Help

Feedback
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CREATING 3D DELIVERABLE FILES - Creating 3D Existing Surface File for AMG Chapter 5

Exercise 5.5 Creating 3D Existing Surface File for AMG
1. Turn ON the Reference file display for GDTMRDO02 or SURVRDOL.

2. Select and hover over the Existing Surface and then select Export Terrain Model LandXML.

L=

&8, InRoads DTM

&5 GEOPAK TIN

3. Select the Terrain.

4. Select the Export Format: LandXML

5. Enter the Project Name: AMG-3SURFACEEXO01
6. Enter the Project Description: Existing Surface

7. Select the Export Options: Export Both

Export Terrain Mode

Select Terrain GDTMRDO1 =]
Export Format Land XML (i) =]

Export Options 3

Project Mame AMG-3SURFACEEXD

Project Description Exdsting Suface
Export Options Export Both El

8. Save the AMG-3SURFACEEXO01.xml file to the 3DDeleverables directory.

FDOT Roadway Design 3D Modeling ©2021 FDOT 5-7



Chapter 5 CREATING 3D DELIVERABLE FILES - Creating 3D Proposed Top Breaklines Files for AMG

Exercise 5.6 Creating 3D Proposed Top Breaklines Files for AMG

This exercise outlines the steps to create the proposed surface of the project for use by contractors for automated
machine guidance as follows:

Prepare the View for Exporting
Exporting 3D Break Lines
Creating Proposed Surface Files for AMG

Delete extraneous triangles
» Prepare View for Exporting
1. Inthe 3D view, turn OFF the Reference File display for:

MODLRD_Existing_Features01.dgn
MODLRD_Existing_Drainage01.dgn
MODLRD_Existing_Utilities01.dgn
RWDTRDO1.dgn

GDTMRDO1.dgn

SURVRDO1.dgn

ALGNRDO1.dgn

PDPLRDO1.dgn

2. Maximize the View 2 — Default-3D.

O O O O O O O O

3. Change the View Rotation toa T
Top view as shown on the right. - :
(a2~ -4 PPRCEDHRBEE &YX
4. Use the Function Key F7 to %) 1 Rotate View |
turn OFF all Construction 00| 2 Top View N
elements in the 3D View. (@ 3 FrontView
) 4 Right View
5. Open Level Display. Ensure the @ 5 tsometric View
3D View is active. @ 6 Bottom View
@ 7 BackView
D 8 teftView
@) 9 Right-Isometric View
== Open as ToolBox

5-8
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CREATING 3D DELIVERABLE FILES - Creating 3D Proposed Top Breaklines Files for AMG Chapter 5

6. Hold down Shift and select the MODLRDMainline61.dgn, MODLRDDetail61.dgn, and
MODLRDUS98.DGN reference files. Turn off the following levels in the Default 3D View:

a. any proposed sub-surface features and other non-

& Level Display - View 3 - x proposed surface features.
% Dk View Display ©
= ?A..Lev.. el i.e. Bottom_pm,
EI— MODLRD_ENDCONDITIONS_01.dgn, Default-3D SUbgrade_pm

Ref, DSGNRDO1 dgn CurbBase_pm,

Ref-1, MODLRD_MainLine_01.dgn, Default-3D

V8] ref-2, ALGNRDO1.dgn PavtBase_pm,

(V8] Ref-3, ALGNRDO1.dgn ShldrBase_pm,

Ref-4, .\drainage\PDPLRD01.dgn, Default-3D TemplateM iSC pm,

Ref—i. Asurvey\GDTMRDO1.dgn I} .

Ref-6, MODLRD_US98 Widen_01.dgn, Default-3D TemplateN u I I POInt_pm .
Name Used ™ ®
| | b. Any used _px levels (meshes).
Default .
XSMisc_px . C. Remaining levels not needed for the 3D Proposed
TrafSeparator_px . . .
breakline surface. i.e. Default level, Scratch_dp,
SubGrade_pm . Miscellaneous, ConstLines, and any levels not ending in
om

Slopes_px
ShidrUnpaved_px

ShidrUnpavBreak_pm
ShidrPaved_px
ShidrPavBreak_pm
ShidrBase_px
ShidrBase_pm

PondSlopeBreak_pm

PondPeak_pm

PondControl pm
PondBottom_pm
PavtOverbuild_px
PavtOverbuild_pm
PavtMilling_px
PavtMilling_pm

PavtBreak_pm
PavtBase_px
PavtBase pm
PavtAsphaltSC_px
PavtAsphaltFC_px
PavtAsphalt_pm
MedianCrown_pm
Fill_pm
Earthworkd_px
Earthwork2_px
DTMTopMesh
DTMBotMesh
DitchBot_px
Ditch_px

ﬁ
5
5
£l

CurbFlowLine_pm

CurbBase_pm

Curb_pm
ConstLines_pm
ClipDrawingBound_dp
CandGBase _px
CandG_px

Bottom_pm

Berm_pm

|

FDOT Roadway Design 3D Modeling ©2021 FDOT 5-9



Chapter 5 CREATING 3D DELIVERABLE FILES - Creating 3D Proposed Top Breaklines Files for AMG

» Exporting 3D Break Lines.

1. Place a Fence around all the Elements in the default-3D View.

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

# None | Default ~ q [ a- y * e R @ y |
o * @ [ ] ™y

v || = v || = v || v . + | Explorer Attach Element .. Reports Civil Cor

(=0 = 0 =0 0 &0 P Toolsv %y v 57 v | selection i v Analysis ¥ Rept

Afttributes Primary Selecti{ | Place Fence |
é?.'} |No Feature Definition v| é?,{_f & + A :; 8 Modify Fence |
Manipulate Fence Contents -
|
. Delete Fence Contents
- A LRPCHNES &

"' ; Drop Fence Contents
! Save Fence to File
‘B Named Boundaries

2. Save the fence contents to a file, in 3DDeliverables\AMG-3DSGNRDO1.dgn.

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

# | None * | Default v Q [ @- . * e % .‘-‘?.- 4
Atach = = Repors  Gwil  Cor
v || = v || 5 v || v Explorer ac 3 Element 1, eports i or
EL - =0 "/Wo PO Tools @ v T v | selection bd Y v Anaysisv Repc
Attributes Primary Selecti | Place Fence I

é},'} |No Feature Definition ~ | é},{f & + ,‘-A-.\ 3,?" @ Modify Fence

Manipulate Fence Contents -

- n 1 @ eo Delete Fence Contents
.‘ - |_| G 1
(o3~ Tl Cl: 03 ¥ Drop Fence Contents
Save Fence to File %
Mamed Boundaries
3. If converting to DWG (below), check the 4 Copy Fence Contents to New File - X

Switch to generated file box. oo | E MEETTT A

A . . L. Processing Mode: | Copy =~
4. Data point to accept and verify the file is in the Fence Mode: 5

3DDeliverables directory.

» Save as DWG(Optional)

1. If not already open, open the 3DDeliverables\AMG-3DSGNRDO1 design file.
2. Select File > Save As from the MicroStation Menu.

3. Select Autodesk(R) DWG as the Save as type.

Note There is no need to set Options on the Save As dialog.
4. Verify or Enter the File Name, AMG-3DSGNRDO01.dwg and click Save.

5-10 ©2021 FDOT FDOT Roadway Design 3D Modeling



CREATING 3D DELIVERABLE FILES - Creating 3D Proposed Top Breaklines Files for AMG Chapter 5

5. Select the Units Survey Feet and click OK.

%] DWG/DXF Units X

OpenRoads Designer requires that the file units be accurately specified in order for "True" scaling to be calculated correctly when

waorking with cells and reference files.It is not possible to infer the units for the DWG or DXF file: "C\Users\ps972jp\CneDrive -

Florida Department of Transportation\Worksets\FDOT\22049555201_CE\3DDeliverables\AMG-3DSGMRDO1.dwg" for the following
reason:

The "Design Center Units” option has been selected, but Design Center units are not specified in this file.

s

ni Survey Feet he

l:‘ Do not display again (Use this setting for all DWG/DXF files of this type)

Note The file will open in DWG Work Mode, see the blue cross hairs icon

in the bottom right of the MicroStation window. ‘ wd =| |®| |9
6. Trim extraneous elements as necessary. Save changes to the .dwg file, then “Save As” to
overwrite the .dgn file.
FDOT Roadway Design 3D Modeling ©2021 FDOT
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CREATING 3D DELIVERABLE FILES - Creating 3D Proposed Surface Files for AMG

Exercise 5.7 Creating 3D Proposed Surface Files for AMG

1. In FDOTCONNECT, Select File >Open to the AMG-3DSGNO1.DGN file. Click Open File
and CIICk OK File Home Terrain Geometry Site Layout Cec
A Q * ey & From File Z%_U
2. Create a Selection Set of all Elements. o 2 From Graphical Filter  *%
Element ... Additional
o= Selection i 7 Methods ~
3. Use Terrain, Create, From Elements tool. Primary  Selection Create
. No Feature Definition From Elements
5 Create Terrain Model From Elemg_ntf )
4. Define the following in the Create Terrain Model dialog: @ CresteTemrain..  — X
Feature Type Break Line ~
o Feature Type: Break Line EdgeMethod  |None v
o Edge Method: None
. Feature ~
o Feature Definition: DTMProposed -
o Name: AMG-3SURFACEPROZ "~ Pefnfien
Mame ’3 Temain Display A
----- & DtmBottomMesh
_— P & [DtmDervedEstended
5. Data point through prompts to accept settings. A Surfaceis i~ @ DtmExisting
e @& [DtmExistingBelow Structure
created. Use Function Key F2 to turn ON/OFFthe ] & DimExistingFeature
construction elements. & i @ DimExistingOnStructure
----- @& DtmExistingWater
----- & Dthropcied
----- @ DnProRmproposed |
..... @ DtmTophwes =
£ >
6. Notice the External Triangles must be trimmed.
7. Turn Off the Level DTM_px .
8. Create a Selection Set of all the Cut_pm and Fill_pm
Lines defining the slope construction limits.
9. Use Terrain, Edit, Feature Management > Change
Feature Type tool.
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Proi
e} * 3 FromFile i&” JA"Q % 4B Edit Complex Model
| v 22| From Graphical Filter D ! 3 Q} Feature Management ~
Element .., Additional = Active  ggjt r
& Selection -.. ~ 4 From Elements Methods = T Model & Add Features
Primary Selection Create & Remove Features
e? |No Feature Definition v | eyﬁ_f '/ -=|‘- A ¥ Change Feature TypeI}
10. Set the Feature Type to Boundary.
11. When prompted left click twice to change all the selected lines to boundary elements for the
External Limits of the Surface.
12. Turn ON the DTM_px level to see the results.
5-12 ©2021 FDOT FDOT Roadway Design 3D Modeling



CREATING 3D DELIVERABLE FILES - Creating 3D Proposed Surface Files for AMG Chapter 5

» To delete extraneous triangles

1. Select and hover over the Surface Terrain edge
and then select Rules>Remove Rule. e By b ﬁ _@ ,+,_ /,

Note This will break the relationship to the 3D
elements! Alternatively, build a 3D boundary
connecting the gaps in the Cut_PM and Fill_PM
lines and add the feature to the surface as a

Remave Rul
boundary, or use them to clip the terraian.

2. Use Terrain, Edit Model tool.

I%@x

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production

Q * < FromFile 2&” *’Z‘B % Oy Edit Complex Model [}

t‘.‘.‘ i
ﬁ} Feature Management ~

e

E v 22| From Graphical Filter = )
Element ... Additional = Active | Edit ] Transform
[ 5] Selection i.i ™ % From Elements Methods v Modl,\\} 43 Boundary Options =
Primary Selection Create Edit

3. From the tool settings menu, select Delete Triangle By ¢

Line.
(BRI 01 B8 R B0
4. Draw a line (two left clicks) from

outside the terrain across the erroneous
triangle, then repeat as necessary.

FDOT Roadway Design 3D Modeling ©2021 FDOT 5-13



Chapter 5 CREATING 3D DELIVERABLE FILES - Creating 3D Proposed Surface Files for AMG

> Save Terrain to Land XML file

1. Select and hover over the Surface and then select Export Terrain Model > LandXML.

&, InRoads DTM

&, GEOPAK TIN
-

A Land}(MLE
e

P MX
-

r&n MX Genio
-

LandXML

2. Select the Terrain.

3. Select the Export Format: LandXML

4. Enter the Project Name: AMG-3SURFACEPRO01
5. Enter the Project Description: Proposed Surface

6. Select the Export Options: Export Both

’
§ Export Terrain Model /=2 X

|

| Select Teerain AMG-3SURFACEPRO | »

i Export Format Land XML {xmi) -
Export Options -~

}‘ Project Name AMG-3SURFACEPRO1

t Project Description Proposed Suface

{ Export Options BExport Both -

7. Savethefile to the 3DDeleverables directory with the filename AMG-3SURFACEPRO01.xml.
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CREATING 3D DELIVERABLE FILES - Creating 3D Subgrade/Earthwork Breaklines for AMG Chapter 5

Exercise 5.8 Creating 3D Subgrade/Earthwork Breaklines for AMG

This exercise outlines the steps to create the proposed surface of the project for use by contractors for automated
machine guidance as follows:

Prepare the Templates for Subgrade Point definitions and Alternate Surfaces
Prepare the View for Exporting

Exporting 3D Break Lines

Creating Proposed Surface Files for AMG

Delete extraneous triangles

The 3D proposed finished subgrade surface to be exported as LandXML format from the \Roadway\MODLRD
file. This file can be used to generate surface to surface earthwork volumes

The subgrade surface can be created from the 3D feature lines provided that they have been defined properly in
the point definitions on all project corridor, linear and surface templates.

» Prepare the Templates for Subgrade Point definitions and Alternate Surfaces

In the Create Template dialog, edit each of the points defining the finished subgrade. Set the Feature
Definition and Alternate Surface fields to SubGrade_pm and SUBGRADE, respectfully.

When creating surface terrains from 3D lines, there are two important TIN principles for consideration:

a. Vertical Faces — all lines must have different xy values. They cannot be stacked
in the z plane. Therefore, set the horizontal offset value no less than .01 feet on vertical
component points in the project templates

b. Caves/Cliffs — all lines must continue in the same direction. The TIN triangles
will not reverse direction across a surface. Therefore, consider which points to use
for the subgrade surface. I.E. base, base extensions, wall footers, etc. Additional
template points may be needed to intercept the top surface in these areas. As a rule, it
is better to include the base, base extensions, wall footers, etc for excavation and not
to include base, base extensions, wall footers, etc for embankment.

Note These template accommodations are necessary to consider for ALL Corridor, Linear and Surface
Templates used on the project.

FDOT Roadway Design 3D Modeling ©2021 FDOT 5-15



Chapter 5

The following images are examples of the point

CREATING 3D DELIVERABLE FILES - Creating 3D Subgrade/Earthwork Breaklines for AMG

Point Properties

properties dialog, highlighted Subgrade pm
Point Feature Definition, and the highlighted

Name:

LT PVT BASE 80T OUTIIRY ﬂ [y |

X

SUBGRADE Alternate surface. In this example
the base extension is not included in the subgrade
surface definition.

Feature Definition:

[ Superelevation Flag

Altemate Surface:

GSUBGRi[_JE/) |

Constraints

Constraint 1
Type: Harizontal

Parent 1: | LT_PVT_BOT_OUT

“Member of:

LT_CurbBaseOutside
LT_PavementBase2“Outside

Constrairt 2

~ Vertical

- 4

LT_PVT_BOT_OUT

< Previous
Mext =

Help

Value: |-0.000000

|-1.000000

Label: |

|EOP_BaseThick

[J Horizontal Feature Constraint:

B Create Template
File Edit Add Tools

Cument Template
Name: ‘ SRE1 |

Description ‘ |

Display
(®) Components

: -7 Paints
-3 Components
[C7 End Condtion Branches

t () Constraints
&

i

+J Display Rules

£

0

[ Display Poirt Names

[[] Diplay All Companents

-] Parametric Constraints

-7 Atemate Sufaces

423 Point Feature Definitions
+¢f Bottom_pm

+¢f CenterineWith Stationing(CL
+¢f Curb_pm

+¢f CurbBase_pm

[ ;" CurbFlowLine_pm

-8 Cut_pm

-8 Fil_pm

+¢f MedianCrown_pm

[ ;" PavementAsphalt_pm
+¢f PavementBreak_pm
+¢/ Railing_pm

+¢f ShoulderUnpavBreak_pm
[ idewal

[ SubGrade_pm

454 Template Mi

+¢f TemplateNullPint_pm
+-¢f TrafficSeparator_pm
(2] Compaonent Featurs Defintions

B Create Template

File Edit Add Tools

Current Template

Name |SREW |

Description | |

-7 Points
-] Components
-{£1 End Condition Branches
[C1 Display Rules
[T Parametric Constraints
-2 Altemate Surfaces
B SUBGRADE
{1 Point Featur 1 Pefinitions
(£ Component Feature Definttions

1 - -

-

©2021 FDOT
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(@) Components () Constraints
[ Display Poirt Names

[ Display All Components
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CREATING 3D DELIVERABLE FILES - Creating 3D Subgrade/Earthwork Breaklines for AMG

» Prepare the View for Exporting

1. Open the MODLRDMaster01 file. To Display 2D and 3D Views, select Function Key F2.

2. Turn OFF the Reference File display for:

MODLRD_Existing_Features01.dgn
MODLRD_Existing_Drainage01.dgn
MODLRD_Existing_Utilities01.dgn
RWDTRDO1.dgn

GDTMRDOZ.dgn
SURVRDOZ.dgn
ALGNRDO1.dgn
PDPLRDO1.dgn

O O O O O O O O

3. Maximize the View 2 — Default-3D.
4. Change the View Rotation to a Top view.

5. Use the Function Key F7 to turn OFF all
Construction elements in the 3D View.

FDOT Roadway Design 3D Modeling ©2021 FDOT

u View 2 - Isometric, Default-30
Q- A NELO WBE & 726

-;j 1 Rotate View

2 Top View

Front View
Right View
lsometric View

Back View
Left View
Right-lzsometric View

3
4
5
) & Bottom View
7
g
3
Oy

=3 Open as ToolBax

Chapter 5
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CREATING 3D DELIVERABLE FILES - Creating 3D Subgrade/Earthwork Breaklines for AMG

" Level Display - View 3 - X
‘:Jh \ [ View Display -

= Y altev~ [Levels v [&f +

[=[V8] MODLRD_ENDCONDITIONS 01.dgn, Default-3D
Ref, DSGNRDO1.dgn
Ref-1, MODLRD MainLine 01.dgn, Default-3D
[V8) Ref-2, ALGNRDO1.dgn
Ref-

R
Ref-4, .\drainage\PDPLRDO1.dgn, Default-3D
Ref-5, .\surve,\GDTMRDO1.dgn

Ref-6, MODLRD_US8_Widen_01.dgn, Default-3D

NRDO1.dgn

>

Name Used

Default
XSMisc_px
TrafSeparator_px
TrafSeparator_pm
SubGrade_pm

Slopes_px
ShidrUnpaved_px
ShidrUnpavBreak_pm
ShidrPaved_px
ShidrPavBreak_pm
ShidrBase_px
ShidrBase_pm
PondSlopeBreak_pm
PondPeak_pm
PondControl_pm
PondBottom_pm
PavtOverbuild_px
PavtOverbuild_pm
PavtMilling_px
PavtMilling_pm
PavtBreak_pm
PavtBase_px
PavtBase_pm
PavtAsphaltSC_px
PavtAsphaltFC_px
PavtAsphalt_pm
MedianCrown_pm

« « T
&7

Fill_pm
Earthworkd_px
Earthwork2_px
DTMTopMesh
DTMBotMesh
DitchBot_px
Ditch_px

Cut_pm
CurbFlowLine_pm

CurbBase pm
Curb_pm
ConstLines_pm
ClipDrawingBound_dp
CandGBase_px
CandG_px
Bottom_pm
Berm_pm

|

(I)1
—_
oo

6. Open Level Display. Ensure the 3D View is active.

7. Turn off display of Default level and PavementAsphalt_pm.

8. Hold down Shift or Ctrl and select the
MODLRDMainline61.dgn, MODLRDDetail61.dgn, and
MODLRDUS98.DGN reference files.

a.

Turn on only proposed subgrade feature levels:

i.e. Cut_pm,
Fill_pm,

MedianCrown_pm,

ShoulderUnpavBreak_pm,

Subgrade_pm,

Turn off any used _px levels (meshes)

Turn off remaining levels not needed for the 3D
Proposed breakline surface. i.e. Default level,
Scratch_dp, Miscellaneous, ConstLines, and any

levels not ending in _pm.

©2021 FDOT
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CREATING 3D DELIVERABLE FILES - Creating 3D Subgrade/Earthwork Breaklines for AMG Chapter 5

» Exporting 3D Break Lines.

1. Place a Fence around all the Elements in the default-3D View.

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

2 |None * || Default v Os [ B . * 2 gz .‘-‘?.- <
Attach = Reports  Ciwil  Cor
v || == v || =5 * |8 v | ~ | Explorer e 3 Element [, €ports i or
(=0 = 0 =0 @0 &0 P Tools* % v 5§ v | sojection | ind v Analysis v Rept
Afttributes Primary Selecti{ | Place Fence |

¢ [No Feaure Defmiion ‘et @ = A /[ 9 Modify Fence

Manipulate Fence Contents -

|
Delete Fence Contents

il L @ @ ‘
Ol 14 |: = D-’ Drop Fence Contents
Save Fence to File

_‘\-//‘ ,\B Named Boundaries

2. Save the fence contents to a file, in 3DDeliverables\AMG-3DSGNRDEWO1.dgn.

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

# None " || Default = Q [ @- . * e % ‘?, 4
i ~ 85 —

k= v = - ||g - Explorer Attach Element .. Reports Civil Cor

Lio 90 =0 "[MO PP Toolsw v B v selection ii ¥ v Analysisv Rep

Attributes Primary Selecti | Place Fence I

g}"} |No Feature Definition ~ | é?t? 4 + fJ'A“\ 3'?'. @

-Gk L 8 PPCHNEE SR

1 N\

3. If converting to DWG (next page), check the J% Copy Fence Contents to New File - %
Switch to generated file box.

Modify Fence

Manipulate Fence Contents -
Delete Fence Contents
Drop Fence Contents

Save Fence to File %

Mamed Boundaries

QOutput File: | AMG-3DSGNRDO1.dgn

4. Data point to accept and verify the file is in the Brocessing Mode: o -

3DDeliverables directory.

Fence Mode: | Overlap i

{Switch to generated filei}

FDOT Roadway Design 3D Modeling ©2021 FDOT 5-19



Chapter 5

» Save as DWG(Optional)
1. Open the 3DDeliverables\ AMG-3DSGNRDEWO1.dgn design file.
2. Select File > Save As from the MicroStation Menu.

3. Select Autodesk(R) DWG as the Save as type.

Note There is no need to set Options on the Save As dialog.

4. Verify or Enter the File Name, AMG-3DSGNRDEWOL1 and click Save.

5. Select the Units Survey Feet and click OK.

& DWG/DXF Units X

OpenRoads Designer requires that the file units be accurately specified in order for "True” scaling to be calculated correctly when
working with cells and reference files.It is not possible to infer the units for the DWG or DXF file: "CA\Users\ps972)p\OneDrive -
Florida Department of Transpaortation\Worksets\FDOT\22049555201_CE\3DDeliverables\AMG-3DSGMNRDO1.dwg" for the following
reason:

The "Design Center Units” option has been selected, but Design Center units are not specified in this file.

s

Survey Feet 4

|:| Do not display again (Use this setting for all DWG/DXF files of this type)

Note The file will open in DWG Work Mode, see the blue cross hairs icon

in the bottom right of the MicroStation window.

6. Trim extraneous elements as necessary. Save changes to the .dwg file, then “Save As” to
overwrite the .dgn file.

CREATING 3D DELIVERABLE FILES - Creating 3D Subgrade/Earthwork Breaklines for AMG

©2021 FDOT FDOT Roadway Design 3D Modeling



CREATING 3D DELIVERABLE FILES - Creating 3D Proposed Subgrade/Earthwork Surface Files for AMG Chapter 5

Exercise 5.9 Creating 3D Proposed Subgrade/Earthwork Surface Files
for AMG

1. In FDOTCONNECT, Select File >Open to the AMG-3DSGNRDEWO01.DGN file. Click Open
File and click OK.

2. Create a Selection Set of all Elements.

3. Use Terrain, Create, From Elements tool.

m Home Terrain Geometry Site Layout Cc

3 * o) # From File zﬁ
D . =2| From Graphical Filter

Element ... Additional
L1 5| Selection .0 ™ |@ From Elementﬂ Methods
Primary Selection Create

QQ Mo Feature Definition From Elements

Create Terrain Model From Elements

=

4. Define the following in the Create Terrain Model dialog: § CesteTerin- _— x
Feature Type Break Line v
o Feature Type: Break Line EdgeMethod  |None >
o Edge Method: None Feature IS
o Feature Definition: DTMProposed esture Defniion
. MFropose ol
o Name: AMG-3SURFACEEWO01 5 Toran Dy A

----- & DtmBottomMesh

----- @ DtmDervedBxtended

----- & DimExisting

----- & DtmExistingBelow Structure
----- & DimExistingFeature

----- & DtmBExistingOnStructure
----- & DimExistingWater

----- & DlmF‘ropcied
----- @ OnPonirpropose
..... @ DimToples

£ >

W

5. Data point through prompts to accept
settings. A Surface is created. Use Function Key F2
to turn ON/OFF the construction elements.

6. Notice the External Triangles must be
trimmed.
7. Turn Off the Level DTM_px.
8. Use Terrain, Feature Management, Change
Feature Type tool.
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Pro

Q * A FromFile 25}0 ﬁlﬁg g‘?} 4y Edit Complex Model

E v 22| From Graphical Filter Feature Management ~
Element . = P Additional | Active  gqit A J :
L5 Selection . * 4% From Elements Methods ~ " Model &5 Add Features
Primary Selection Create & Remove Features
&' |No Feature Definition “ | P ~+- rﬂ\ */  Change Feature Typep,,
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CREATING 3D DELIVERABLE FILES - Creating 3D Proposed Subgrade/Earthwork Surface Files for AMG

9. Set the Feature Type to Boundary.

10. Select each of all the Cut_pm and Fill_pm Lines individually defining the slope construction
limits. Right click to finish when all the selected lines to boundary elements for the External
Limits of the Surface.

Note A Selection Set for Cut/Fill Lines does not produce the desired results for the creation of the Subgrade

surface Terrain.

11. Turn ON the DTM_px level to see the results.

5-22
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CREATING 3D DELIVERABLE FILES - Use Land XML Visualizer to Validate Land XML File Chapter 5

> Save Terrain to Land XML file

1. Select and hover over the Surface and then select Export Terrain Model > LandXML.

A3 InRoads DTM
-

A3 GEOPAK TIN
-

A Land}(MLE
e

A My
-
A3 MX Genio

LandXML

2. Select the Terrain.

3. Select the Export Format: LandXML

4. Enter the Project Name: AMG-3SURFACEEWO01.xml
5. Enter the Project Description: Proposed Bottom Surface

6. Select the Export Options: Export Both

u View 2, Defautt-3D ] stendara | Cellapps | Actions | Design Apps | Roadway | ¥ [ [Ei[ @ |E O] == =)
EBr-@u- A HEagd B |HveE

”j Export Terrzin Model  — x>

St Tara

Export Format Land*ML {xml) ~
Export Options -~

Project Mame AMG-35URFACEEW 01 xml
Project Description |Poposed Surface

Export Options

Terrain Model: DTMPr
Triangles
Elevation 31.313444

Slope 2.05
Aspect 17.43
Level: DTM_px

7. Save the file to the 3DDeleverables directory with filename AMG-3SURFACEEWO01.xml.
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Chapter 5 CREATING 3D DELIVERABLE FILES - Use Land XML Visualizer to Validate Land XML File

Exercise 5.10  Use Land XML Visualizer to Validate Land XML File
1. From the desktop locate and open the FDOTCONNECT Product Folder.

MS-CE OBD OBM ORD ® p—
A / g XV =t o
,- & @) — I8
N P ; Lo o ¢ _ (o Lo [ -
FOOTConnect FDOTConnect FOOTConnect FDOTConnect CADD GoTo CADD Support CADD Website Clear Crash
for Microstation for OpenBndge for OpenBridge for OpenRoads Meeting Communities
- CE Designer d Dessgner
& . (o ‘s Lo J ‘
Creste Project Designer A 2 Project Validator h:quc CADD Summan Workspace XML Signing
Interface J ppport Reports Fullder Doctor
Quantities
Builder

2. Open the Land XML Visualizer tool.

3. On the LandXML Visualizer tool, select File Open. Choose the AMG-
3SURFACEPRO01.xml file.

E LandXML Visualizer - AMG-35URFACEPROT.AML - O X

File Tools Help

Plan View  Profile View Section View Log

= LandXML
+- 7 Sufaces

| Surface Shading

(®) Spectum  (®) Elevation

() Grayscale () Slope

() Defautt

Fill Triangles Show Vectors

| Cortour Shading

(®) Spectum
() Grayscale
() Defautt

a/ G Q8 ==ty 0.0000

Ready

5-24 ©2021 FDOT FDOT Roadway Design 3D Modeling



CREATING 3D DELIVERABLE FILES - Use Land XML Visualizer to Validate Land XML File

Chapter 5

4. Change the Plan View Setting to Default, No Fill, No Vectors and No shading as shown
below. Also, right click on the Pnts definition and choose Hide.

.,

AT,

alZd QR +

FDOT Roadway Design 3D Modeling

~ b4

E LandXML Visualizer - AMG-35URFACE

File  Tools Help

Profile View Section View Log

=~ LandXML
3§ Sufaces
=) AMG-35URFACEPRO1
50 Defin

Plan View

+ & Breaklines
+- i Boundaries

Surface Shading

(@) Hevation

Fil Trangles [ Show Ve

| - _Cnrrt_m_lr_S-l:ug-d_ing

() Spectrum
() Grayscale

@ Déa@

3329996
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EARTHWORK

INTRODUCTION

In OpenRoads Designer, quantities are generally calculated from the 3D model. While most of the effort is
covered in other training documents, there are some steps of earthwork calculation that tie in closely with the
modeling process and will be covered in this chapter. Historically, earthwork quantities in roadway design have
been calculated using the average end area method, calculating the volume as a prism with the ends being two
cross sections. This has certain limitations to accuracy, particularly depending on the cross section interval. It
assumes no changes happen between the cross sections. If the roadway is a bit asymmetrical about the centerline
on a curve or the earthwork changes significantly between cross sections, the accuracy drops quickly. In contrast,
with triangulated terrain models and modern computing power, it is easy to calculate the volume using the
surface-to-surface comparison method. This calculates the actual volume between two surfaces by using all the
points of each of the terrains, in a compute intensive method that would be impossibly time consuming to
duplicate by hand. Sometimes the surface-to-surface comparison method is also used to create a third surface
that is the difference between the other two surfaces. In this comparison surface, any elevation values less than
zero would be cut while positive values would be fill.

W8 (. .‘f e
£ . V2, \39?'.5
7 R v,
. 77 \53.5’_4 W/
o . f P 7 SQ;? {/ :

%, %2005, P 8 % A cicy A G
Ayl N A
I <7 . .
7 ‘?‘f-e% ﬂ AR €A A :
% . c ¢

/ A B(B) B’ 4

Figure 1. Average End Area.! Figure 2. Surface-to-surface comparison.?

The above figures illustrate the key differences in the volume calculations between average end area and surface-
to-surface methods. Both are essentially calculating volumes of prisms, but the surface-to-surface prisms are
enclosed by triangles based on the survey points and the triangles generated from the corridor components. The
factors affecting volume accuracy are the detail level of the survey Digital Terrain Model and the interval spacing
of the corridor model or the stroking definition of lines used for linear templates or surfaces. We can calculate
much more accurate volumes from the 3D model by simply decreasing the interval spacing (i.e., on curves) and/or
adding key stations in more complex areas such as intersections with radius returns in a way that seeks to
maximize the tradeoff of performance vs accuracy. This is reflected in the requirements of the CADD manual
table discussed in Chapter 2.

The average end area earthwork volumes can be calculated manually by scaling from plans, calculating the areas
of cut and fill shapes in one cross section, then performing the same calculation on the next cross section and

josebchl, “Average End Areas Method Example,” Batista Land Surveyor, October 9, 2016,
http://batistalandsurveyor.com/math/average-end-areas-method-example/.
2 Jian-chuan Cheng and Long-jian Jiang, “Accuracy Comparison of Roadway Earthwork Computation between
3D and 2D Methods,” Procedia - Social and Behavioral Sciences, Intelligent and Integrated Sustainable
Multimodal Transportation Systems Proceedings from the 13th COTA International Conference of
Transportation Professionals (CICTP2013), 96 (November 6, 2013): 1277-85,
https://doi.org/10.1016/j.sbspro.2013.08.145.
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Chapter 6 EARTHWORK - Create Cut and Fill Volumes

summing them up. The surface-to-surface comparison method, by contrast, is too computationally intensive to
calculate by hand.

For engineers wanting to independently verify the quantity calculations, there are still a few options. One would
be to import the surfaces into construction software such as Trimble and run the surface-to-surface comparison
method in the other piece of software. This allows a different algorithm to independently check the calculations
performed by OpenRoads Designer. Another might be to have OpenRoads calculate the volumes using the
average end area as well, while recognizing that this figure will always differ to some degree due to its lower
accuracy.

For the FDOT workflow we need to create the cut and fill volumes in the model files, and we cannot perform a
surface to surface volume comparison until the proposed bottom surface is created. This chapter will focus on
those two steps. Both are using the same approach to calculate the volumes, but one creates 3D shapes from the
corridors and detail modeling, and the other calculates directly from two Digital Terrain Models.

EXERCISE OVERVIEW

6-2

For any projects with multiple alignments, the cut/fill 3D shapes need to be created in separate files for each
alignment. This allows our quantity calculations to be tied to an alignment. Any file that is referenced in is
included in the earthwork volume calculation, even if the display is off. Consequently, for these projects, care
needs to be taken to not even clip one corridor to a corridor on another alignment. In the case of this dataset,
earthwork volumes for each alignment will be created in the MODLRDMainline61.dgn and MODLRDUS98.dgn
files respectively. MODLRDMainline61.dgn will need to reference MODLRDDetail61.dgn, but it does not need
to reference MODLRDUS98.dgn, even though the detail file references it out of necessity. For intersections
between different alignments, having a separate file for detail modeling may be the best model management plan.

Exercise 6.1  Create Cut and Fill VOIUMES.........coviiuiiiiecei ettt ettt e et e e e e te e eaveestesenteesaeesnbeeenesensnean 6-2
EXEICISE 6.2  ANGIYZE VOIUME ..ottt ettt et et eta et e eaaesbeeaeesbe e st asbeeseeeseensestsessesseensesteernensean 6-4

Exercise 6.1 Create Cut and Fill Volumes

» Prepare File for Cut and Fill Volumes

1. Open the c:\<sWorkset Folder>\FDOT\22049555201_CE\roadway\MODLRDMainline61.dgn file in the
FDOTConnect - Roadway Workspace in OpenRoads Designer.

1. With the 2D view active, attach the MODLRDDetail61.dgn file.

2. If not already open, open a 2D and a 3D view.
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EARTHWORK - Create Cut and Fill Volumes Chapter 6

» Create Cut and Fill Volumes, SR61

3. Use the Home > Civil Analysis > Create Cut Fill Volumes command.

EJ OpenRoads Modeling v H |T-' ! ‘ =
Home Terrain Geometry Site Layout Corridors Meodel Detailing Drawing Production Drawing View FDOT

2 . ; . g B-=- & | e y 4 , A
# None Constlines O\ 2 - & * i & v ,,-o:h
[ =R ~|[= o ‘=0 @0 [0 - Explorer Attach Element ... Reports Civil Cormidor  Asset Terrain
. Tools* %55 * T ™ | Selection i ™ = Analysis ¥ Reports ™ mManager Import~
Attributes Primary Selection Mc 2 Analyze Point

e’ |NoFeatureDeﬁnmcn v g% & -*I-u ,ﬂ-\ j;' 8 1 2% Analyze Between Points

Explorer v 1% i Al Calculate Area
. H View 1, Default A
File @ lems f Resources | OpenRoadsModel & Sheetindex % Links z L% Analyze Volume
m-&ii| 4 ® 00
OpenRoads Standards || Drainage and Ltiliies Model '~ Survey &) P s P 98 |huerse Points
) @92 N
Qe = @‘ Analyze Trace Slope
|Ses.-'-c-"? LPle s
% Analyze Pond
> *@ Standards
e #  Element Component Quantities
& Create Cut Fill Volumes L\\)
#*  Quantities Report By Named Boundary
m Mass Haul Diagram
. End Area Volumes Report
Cross Section Report
%‘ 3D Drive Through
4. Accept the default options in the dialog. &

Cut Feature Definition  Volumes_Cut | >~
Fill Feature Definition
Compute Unsuitable I:‘

Compute Custom I:‘

Compute Substrata ]

5. To see the cut and Fill Volumes, turn on Constructions in the 3D view.

w View 3 - lsometric, Defauft-3D [Of *x*
o A PRLPCADNHREE L'WY

Note Cut Volumes are in red and Fill Volumes are in blue. There should be two components, even if the cut and
fill areas are not contiguous. These components do not show up in the OpenRoads Model, but can be
toggled on and off in the OpenRoads Standards under Feature Definitions > Mesh > Volumes.

» Create Cut and Fill Volumes, US98

6. Open the c:\<Workset Folder>\FDOT\22049555201_CE\roadway\MODLRDUS98.dgn file in the
FDOTConnect - Roadway Workspace in OpenRoads Designer.
7. Repeat Steps 3-6 to create Cut and Fill Volumes for the US98 corridor.

Note Ensure that the neither the MODLRDMainline61 nor the MODLRDDetail61 files are attached.
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Chapter 6 EARTHWORK - Analyze Volume

Exercise 6.2 Analyze Volume
1. Open the MODLRDMaster01.dgn file.
2. Make the 2D View active.

3. Attach the AMG-3DSGNO01.dgn and the AMG-3DSGNRDEWO1.dgn files as references. Turn off display of
all but DTM levels.

4. Use the Home, Model Analysis and Reporting, Civil Analysis > Analyze VVolume tool.

e . .
ﬂ OpenRoads Modeling v H K B ; = = C\Users\ps972jp\OneDrive - FI
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT
— - v ) )
& None ” ||Constlines bt q 8- k = z{// ; %: ‘ ’ Q &-
E v @2 < ) et A4 |
n v|[= v|[= v | v v || Explorer Attach __ . Element . Reports Civil Corridor  Asset Terrain
E =0 =0 Qo 0 P Tools~ ¥&3 ™ & - Selection i~ T v Analysis ¥ Reports ™ Manager | Import ~
Attributes Primary Selection Mc 2., Analyze Point
P ‘No Feature Definition ~ | of M A S 8 [ % Analyze Between Points
Bl v 1 X i A Calculate Area
B View 1, Default 2
File v Items & Resources - OpenRoads Model & Sheetindex % Links =~ Gl 2% Analyze Volume
OpenRoads Standards - Drainage and Utilities Model - Survey s < o :
. w Inverse Points
Q@°.

Search ) ‘ % Analyze Trace Slope

> “W Standards A e

Element Component Quantities

Create Cut Fill Volumes

. Quantities Report By Named Boundary
Mass Haul Diagram

End Area Volumes Report

Cross Section Report

3D Drive Through

5. Use the Terrain Model to Terrain Model Volume Method.

6. Set Existing Ground as the From Terrain Model as shown below.

£% Analyze Volume Terrain Mo... — X
Volume Method |Terrain Model To Terrain Model Volume |~ |
From Terrain Model |Existing Ground e |
To Terrain Model |
Cut Factor [1.00 b
Fill Factor [1.00 |
Cut 0.00

Fill 0.00

Balance 0.00

Save Result

7. Set To Terrain Model to the proposed subgrade surface AMG-3SURFACEEWO1.
8. <Optional> Check the box to Save Result to insert the calculated volume as a text object in the dgn file.
9. Accept settings and view the volumes in the Civil Message Center.

Note Volumes calculated are in the file units, so should be cubic feet, not cubic yards.

10. If Save Result was checked, insert the volume at desired location in the 2D View.
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7 VISUALIZATION

INTRODUCTION

This section will cover several options for visualizing the model. These will help reviews performed in the CAD
software, in LumenRT on a computer, or in LumenRT using a VR headset such as Oculus Rift.

EXERCISE OVERVIEW

Exercise 7.1  Visualize EXiStING GrOUNG........ccueevieveireiriiriieenteeeeereeresteeseereesseeseessesseesesseesseeseensesseessesssesesssessesses
Exercise 7.2  Create a 3D Drive-Through Animation
EXErciSe 7.3  EXPOrt t0 LUMENRT ...ouiiiiiiiiieieteitett st te sttt ettt st st este et e e e st ssesbe s b e sesseseeseeseebessesenseneeneesessessensanes

Exercise 7.1 Visualize Existing Ground
» Clip the Existing Ground Terrain
1. Open the MODLRDMaster01.dgn file.

2. Inthe 3D view, turn Constructions on in order to see the terrains used to create surface
templates.

3. Use the Terrain, Additional Methods > Create Clipped Terrain Model tool.
a. Select the Existing Ground for the Reference Terrain Model.

b. Select all the corridor handles:

e SR6IL
* SREIR CHRY s R —
e SR 61 Inside
e US98
c. Select the DtmPr
Terrain.

d. Accept clipping
features.

e. Set Feature Definition
to DCDrape. The
triangles of the
Existing Ground
should now display
without overlapping
the proposed model.
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Chapter 7

VISUALIZATION - Visualize Existing Ground

» Drape Aerials on Existing Ground

1. Ensure that the 3D View is active.

2. Use the Home, Attach Tools > Raster Manger tool.

- ) .
a Visualization

# None * | Default
[d0 ~[&o0 ~ &Fo
Attributes

O EHE e S s

Home View Animate

Drawing Aids Help

] G Ee A @ ®X
F References Y
IO -~ 0 Explorer — - e
E Raster Manager 1 B
Pr O ; Selection
Point Clouds

er,; ‘No Feature Definition

v] ¢ M & Reality Mesh

3. Attach the 3 5136:-04#.sid files in C:\Workset\FDOT\22049555201_ CE\ Roadway\aerials\sid

4. Set Draping to Yes as shown below and click “Attach.”

& Raster Attachment Options - O x
Y] tachmens -
-~ C\Users\ps972jp\OneDrive - Florida Department of Transportation\Worksets\FDOT\22049555201_CE\roadway\aerials\sid\5136L-06
P 1P P P!
-~ C:\Users\ps972jp\OneDrive - Florida Department of Transportation\Worksets\FDOT\22049555201_CE\roadway\aerials\sid\5136L-07 %
P 1P P P
< >
Action ~
Place Interactively No
General ~
Level Default
Caolor BylLevel
Line Style BylLevel
Weight BylLevel
Class Primary
Image A~
‘ Description |
Geometry ~
Geo Priority Attachment
Inherit GeoCS from Model Not Inherited
Color -~
Tint [] [255.255.255]
Contrast 0
Brightness 0
Invert Do Not Invert Display
Transparency Hide
Display Print ~
Views 1-2-34-56-78
Plane Background
Print Printable
Print Gamma 1.00000
Display Gamma 1.00000
Clip Show
No &
Extended Yes l\
Snappable Snappable
Locked Unlocked
Attach Cancel
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VISUALIZATION - Visualize Existing Ground Chapter 7

5. The existing ground will display on the terrain with the DCDrape Feature Definition.

o View 3, Default-3D =] E
@0l |2 BRLPENDNHVBERE|EVXS

6. Use Terrain, Geometry, Feature Management > Add Features to add the lines used to create
the intersection surface in Chapter 4 to the new DCDrape terrain.

ﬂ OpenRoads Modeling v H |!r' 5_ f —

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production

a * 0 FromFile g%” ;)4}3 £y Edit Complex Model >
v 22| From Graphical Filter i g

‘.\.‘ k]
ﬁ Feature Management » el

Element ... Additional = Active gt Transform
L= Selection .. * A& From Elements Methods ~ Y Model & Add Features
Primary Selection Create %

& Remove Features
@Y [No Feature Definition v|é§f - -JIK-: A f */  Change Feature Type

7. Set Feature Type to Hole.

Note Often the Hole Feature Type works, although because the profiles of those lines are not on the existing
ground, it likely will not. Drape Void will work better as it essentially drapes the profiles to the existing
ground before using them to clip the surface.

8. Use Terrain, Geometry, Feature Management > Change Feature Type to change the feature
type of the lines to Drape Void until they are successfully removed from the terrain.
e Hint: turn off display of reference file levels except for the Pavt Break and EOP from MODLRDDetail61.dgn
in order to make it easier to select the lines for both these steps.

9. If needed, edit the model to manually delete triangles overlapping with the proposed model.
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Chapter 7 VISUALIZATION - Create a 3D Drive-Through Animation

Exercise 7.2 Create a 3D Drive-Through Animation

Creating a drive through along the
project requires a 3D view and a 3D
path to follow. This exercise explains
how to use the Drive Through tool in
FDOTConnect along the proposed
SR61 3D Model.

» To Setup the Animation
Drive Through

1. Open the MODLRDMaster01.dgn file.
2. Maximize View 2 Default-3D model to set it as the Active View.
3.  Turn OFF the ConstLines and XSMisc_px levels.

4. Use Corridors, 3D Drive Through tool.

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT

a k e + % Copy Template Drop V‘\‘ i N2 @ (© Define Target Aliasing s E’ % W > Eﬁ -
B - [ d¢g Import IRD — {6 @ Corridor References ~ Im & . o
Element ... New New . . Template Edit Edits g ) o Create Calculate Dynamic |3p Dris Corridor
&« Selection (¢ * | Corridor Template Drop )/ Transitions = M Template Drop  *  (E{ €& Conidor Clipping ~ M - A Sections ¥ | Through | Reports
Primary Selection Create Edit Miscellaneous Superelevation Review
" [No Feature Defintion Vet @ A S E £y | M| ~ 3D Drive Through

3D Drive Through

5. Atthe prompt, Select a
3D view, left click
inside View 2.

a. At the prompt,
Select the
center line of
the road, pick
the 3D line in
the view shown
on the right.

Select center line of the road

A |
Level: ConsiLines_pm
. ™ - - /
Bt 3D Drive Through - SRELSR61 [= [ [we3al] b. On the 3D Drive Through dialog, change to the tab
e ——
[ Gonersl Contol | Advanced Corirls KGamea/ Teret Controf Camera/Target Controls and enter the values as shown
> on the left.
Camera Control Target
Vertical Offset Height h 3D Drive Through - SR6LSRE1 = X
_12.DD = fest _Z.E\I} 2 fest
- - General Cortrols |Ad\ranced Controls I Camera/Target Corltrolsl
Horizontal Offset Distance
0.00 3| feet 2| feet

c. Change the tab back to the General
Controls and Select the play button as
shown on the right.

— )
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Exercise 7.3 Export to LumenRT

Note Ensure the system meets LumenRT requirements. CADD or District training laptops may not be able to
process and may crash.

[ - ]
1. Make the 3D View active. k4 [OpenRoadsModeling - | b B « - » £ 5 +

OpenRoads Modeling metry Site Layout Corridors
2. Change the Active Workflow to - OpenRoads Drawing Production

2L Create Civil Cell ‘\

Visualization. Surv
T id - process Civil Cell
__ Geotechnical Apply
2 4L Drop Civil Cell f
Reality Modeling Linear Template
Prim , Civil Cells
Drawing

.9 Modeling 0‘; ' * f&"

Visualization
F Drainage ang Uitk —
5 S in S —— e s s Standards

a. Turn off display of GDTMRDO1.dgn.

3. Turn off Existing Ground lines:

b. Turn off all levels in MODLRDMasterOl.dgn except for DTM_ex and
DTMTriangles_ep.

4, Use the Home, LumenRT tool.

&4 [visuatization R=E IR S c Florida Department of G
Il o View  animaste  DrowingAids  Help

= < [Datan Ve B @ @y g @edit- 1. VaManage (15 Apply + - 2 [ "R $-0 2
e R L e e | | FCR AR AEY |

~ = l=mo ~ = ), - Explorer Element ... Place Li Projections  Render . Effects | Populate .
o =0 & Qo o 7+ Selection I * @ B v Camera fi Photomatch  * @ Enviconment g Edit ¥ Scene &' Manager - ”-

Attributes Primary Selection Camera Lighting [ Materials = Rendering T Utilities LumenRT

5. LumenRT will open and the export will process.
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