State of Florida
Department of Transportation

FDOT

FDOT Roadway Desigh &
3D Modeling

Basic 2D Rule Based Design
(Introduction & Chapters 2, 3, & 4)

Advanced 3D Modeling
(Introduction & Chapters 1, 5,6, 7, 8, 9 & 10)

Course Guide

October 31, 2018

PRODUCTION SUPPORT CADD OFFICE
TALLAHASSEE, FLORIDA
http://www.fdot.gov/cadd/



http://www.fdot.gov/cadd/

[PAGE INTENTIONALLY LEFT BLANK]



FDOT Roadway Design and 3D Modeling

Basic 2D Rule Based Design Training

Description

This is a 2-day training course to include the Introduction and Chapters 2, 3, and 4 of the course guide. Participants
will be introduced to Bentley GEOPAK V8i SELECT Series4 (SS4) OpenRoads Technology tools for design
and modeling; specifically for Florida Department of Transportation (FDOT) projects using the FDOTSS4
Workspace. Several new technologies will be introduced including:

Civil Elements, Civil Features, and Civil Geometry
Design Intent and Design Standards

Civil AccuDraw and Civil Cells

Project Explorer: Civil Model

Task Menus and Cursor Context Menus

Objectives

e Use Civil Geometry Elements in the design file to calculate and define a proposed centerline of
construction.

e Use Civil Geometry Elements in the design file to define the roadway features of the proposed
design.

o Apply Civil Cells delivered within the FDOTSS4 Civil Cell DGN library.

e Use Civil Geometry Elements in the design file to define the vertical profiles of a proposed
centerline.

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 GEOPAK concepts and a solid understanding of the engineering
necessary to design a Roadway.

Duration: 16 Hours

Professional Credit Hours: 16 PDHs




[PAGE INTENTIONALLY LEFT BLANK.]



FDOT Roadway Design and 3D Modeling

Advanced 3D Modeling Training

Description

This is a 2-day training course to include the Introduction and Chapters 1, 5, 6, 7, 8, 9, and 10 of the course guide.
Participants will continue to learn the Bentley GEOPAK V8i SELECT Series4 (SS4) OpenRoads Technology
tools for design and modeling within the FDOTSS4 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 GEOPAK 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
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INTRODUCTION

This course was developed to introduce Roadway Designers to the V8i SELECTSeries4 (SS4) OpenRoads
Technology tools for design and modeling on Florida Department of Transportation (FDOT) projects. The
curriculum was developed within the FDOTSS4 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 FDOTSS4 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 FDOTSS4 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.
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Introduction EXISTING TERRAIN AND FEATURES - Expectations — What This Course Provides

EXPECTATIONS — WHAT THIS COURSE PROVIDES

This course provides a standard workflow for designing a project with Bentley Systems GEOPAK OpenRoads
Technology within the FDOTSS4 Workspace. Although the majority of tools are used throughout, this course
does not provide a description of every Bentley Systems GEOPAK OpenRoads Technology Civil Tool.
Integrated help for each of the tools can be found by selecting from the Main Menu in MicroStation: GEOPAK
> ROAD > Help.

GEOPAK | Window Subsurface Lkility Engineering Help J

ROAD k| ROAD Tools
SURVEY 3
= Project Manager
DRAINAGE 3
LAMDSCAPE p|  Active Chain Caortrol
WATER SEWER  »  Element Attributes
3PC AdHoc Aftribute Manager
Training
o = User Preferences
ivate Ma
= Geometry »
Design & Computation Manager
CQuantity Manager
Plans Preparation »
DTM Tools
30 Tools »
Cross Sections »
Lhilties »
Help
'E-Q Civil Help
- = @"
Hide Back Prmt Options
m
E Bentley Road
Getting Started -
Bl H Bentley
[+ 48 Command Referance
=143 Civil Tools Civil Tools Help
=1 Cvil Tools
- [Z] Bentley Civil Powered by OpenRoads Technology Help update: February 2013
5] Civi Tools ] This help provides reference information on Bentley Civil Tools. The following main topic areas are provided:

a On-Screen Prompts

R 3
E--Q
-3
=-E3
=-E3
R |
=-Z3
=-E3

- [E] Givil Settings

% Design File Settings

% Workspace Prefersnces
-~ [£] Festure Defintions

- [€] Customizing Dialogs

% Civil Message Center

-[Z7) Project Explorer

-1 Glossary

a Manipulators and Handlers

5] Civil Variables
12 WX Supplement

Civil Termain Modeling
Civil Geometry

Civil GPS

Survey

Comidor Modeling

Civil Cells

Civil Analysis and Reports
Civil AccuDraw

Bentley Civil Powered by OpenRoads Technology
Analysis & Reporting

Geometry

Terrain Modeling

Corridor Modeling

Civil Cells

Survey
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EXISTING TERRAIN AND FEATURES - Document Style Introduction

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 V 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 Working Graphics.dgn in the
C:\Bentley Training\GEOPAK 101\Project
Setup\Practice\ folder.
File Paths Non italic e  Open the file Working Graphics.dgn in the
C:\Bentley Training\GEOPAK 101\Project
Setup\Practice\ folder.
New Terms Italic e The Template Library contains templates,
or Emphasis which represent typical sections of the
proposed roadway.
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Introduction EXISTING TERRAIN AND FEATURES - File Types

FILE TYPES

The Bentley Systems GEOPAK OpenRoads Technology road design process now 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 the legacy file types used in GEOPAK which can be imported or exported (i/o)
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.dat (i) - A binary (or ASCII) file containing string and point information that is used for digital terrain
model construction.

Surface.dtm (i/0) — 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.

Geometry Project.gpk (i/0) - A binary file (job###.gpk) created when starting a coordinate geometry (COGO)
session for the first time or created through Project Manager, that stores geometric data including points,
lines, curves, spirals, parcels, chains, and profiles. The file may be appended to during the design process.
Multiple users can access this file at the same time. Only one file should be created for each project. The
"H##H#" is the only variable in this filename. It represents a job number (1 to 3 alphanumeric characters) unique
to a project and is user defined upon creation.

CMJobxx.alg (i) — A binary file containing the imported Chain, Profiles, and MicroStation Plan Elements
necessary on a project in the Select Series 2 Version of GEOPAK Corridor Modeling.

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.

Project.rdp — Stores the corridor modeling preferences imported geometry, DTM, and plan graphics in the
Select Series 2 Version of GEOPAK Corridor Modeling. This file is not used or imported in the Select Series
3 release.

Project.ird (i) — Stores Corridor Definitions including; Limits, Template Drops, Parametric Constraints,
Superelevation, Point Controls, Key Stations, Etc. in the Select Series 2 Version of GEOPAK Corridor
Modeling. This file can be imported in the Select Series 3 release.
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EXISTING TERRAIN AND FEATURES - Learning Resources Introduction

LEARNING RESOURCES

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

o Bentley Communities:

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

e Bentley Learn:

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

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

Bentley OpenRoads Videos are available on a variety of topics:

http://www.youtube.com/user/BentleyCivil

e YouTube Search - Google:

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

e  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

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 comSelected zip files for each
chapter. All files used in this course are located also at this link:

http://www.fdot.gov/cadd/downloads/documentation/FDOTRDANd3DM/FDOTRDANd3DM.shtm
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Introduction

EXISTING TERRAIN AND FEATURES - Introducing a New Workspace

INTRODUCING A NEW WORKSPACE

FDOTSS4 PREDEFINED SETTINGS

DESIGN FILE SETTINGS:

Export Settings ~

I Export To Native  Use Feature Setting

Coordinate Settings -~

Format XX
Precision 0.1234

Ratio Settings (Distance:Offset) A

Format 1D
Precision 0.1234

Station Settings
Format . ssess
Format Delimiter +
Precision 0.1234
Equation By Name

Radius Settings

Degree Of Curve Method Arc
Degree Of Curve Length ~ 100.000000
Radius Toggle Char d

Profile Settings

Elevation Precision 0.1234
Slope Format Percentage
Slope Precision 0.1224
Ratio Format Run:Rise
Ratio Precision 0.1234
Vertical Curve Parameter Kvalue

Focus kem Description

Select category to view.
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EXISTING TERRAIN AND FEATURES - Introducing a New Workspace Introduction

FDOTSS4 WORKSPACE PREFERENCES:

Category Mame for preferences | Default Preferences
Databasze
Descartes Subsurface Utilities
Input

Look and Feel Manipulator Settings
Mouse Wheel
Operation Manipulator Size 10 Cancel

Position Mapping Mormal Colar [ [255.255.128]

Raster Manager Read-Only Color I:l [211.211.211] Defaults
Reference Selected In Property Pi[_] [255.255.255]

Spelling Selected Color [ [255.165.01

Tags Manipulator Faont Arial

Task Mavigation Mampulator Font Scale 1

Ted Manipulator Transpare 30

View Options - Civil Use Shaded Manipulat True
Wiew Options

Superelevation Settings
Fill Color Shaded Rl

Survey Locator
Maximum Errar Ellipse
Medium Error Ellipse

Minimum Error Ellipse

Focus tem Description

FDOTSS4 KEYBOARD SHORTCUTS

These will open the Civil Tasks on your cursor as shown below.

&~ Analysis & Beporting  Cii+Shift+A
&~ General Geometry Ctrl+5Shift+G
2+~ Horzontal Geoometry  Cirl+Shift+J
&~ Vertical Geometny Cirl+5hift -+
#~  Temain Model Ctrl+Shift+T
#=  Comdor Modeling Ctrl+Shift-+M
&= Civil Cells Ctr+Shift+C
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EXISTING TERRAIN AND FEATURES - Introducing a New Workspace

FDOTSS4 FUNCTION KEYS

F1

F2

F3

F4

F5

F6

F7

F8

F9

F10

F11

F12

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

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

Toggles Dim References ON/OFF

Resets out of any ongoing commands.

Toggles the Construction view attribute off and on.

Toggles between MicroStation AccuDraw and Civil AccuDraw.

With 3D Model view active, Toggles Off 3D proposed model shapes and bottom lines.
With 3D Model view active, Toggles On 3D proposed model shapes.

Toggles (opens or closes) the Project Explorer dialog.

Opens the Create Template dialog.

File

Function Keys
Fled 1A [ Sh

Key: F1
Action: | expand keyin %5 "$(M5_HELPLOAD_SERVER)Civil_Tools_S54.chm”

Action:

expand keyin L% "$(MS_HELPLOAD_SERVER]Civil_Tools_S554 chm"
vba un [ViewSet] Module 1. TwoView3D

view on 3; view off 4, window amange

vba run [ViewSet] Module 1. FourView

vba un [ViewSet] Module1.5et Active Model To Draw Last

choose none

vba un [ViewSet] Module 1. ToggleViewConstructions;

vba run [AccuDraw] Togagle ToggleOnOff

level set display off "_px"level set display off "bottom_pm"level set display off "...
level set display on " _px"

dialog project toggle

comidor templatelibrary open

vba un [ViewSet] Module 1.Exaggerate ZForAttachment
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EXISTING TERRAIN AND FEATURES - Introducing a New Workspace Introduction

e Function Key F1 — Civil Help
@ Civil Tools V8i SELECTseries 4 | == ﬂ:h1

8 o & o
Hide Home Print  Options
Cortents ] Index ] Search ] Favorites ] ?"‘
e Bentley
@ New and Reviged in Civil Products Vai -j ‘ U
@ Civil Worispace
Getting Started .o
hoon Bentley Civil Powered by OpenRoads
[£] Feature Defintions
[£] Customizing Diglogs TeCh ﬂ0|0g y
[Z3 Project Explorer Help last updated: July 06, 2015
2 Temain Model
R Civil Geometry OpenRoads is the common technology for Bentley Systems civil products
& Cvil GPS that has been developed in partnership with our users who are the world's
“ Sunfe“' T°°|se? leaders in transportation design, build, operate, maintain, and rehabilitation |z
@ Comidor Modeling . 3
R Model Interoperability projects.
R Civil Cells
@ Civil Analysis and Reporting OpenRoads combines data acquisition/survey, geometry corridor, terrain
] Glossary madeling, dynamic sections, and much more to create an immersive
interaction of features within a common footprint. OpenRoads technology
provides a shared workspace among our civil engineering design products
GEOPAK, InRoads, MXROAD, and Power Civil for "Country".
MNew and Revised in Civil Products V8i (SELECTseries 4)
Civil Workspace
Getting Started
Civil Settings
Feature Definitions
1 LLJ ¢ Customizing Dialogs it

e Function Key F2 — Open and Fits Two Views Setup; View 1- 2D Plan, View 2-Isometric

W View 2, Default-3D =) = 3
B-ru-ARAEHPO Vo HvEE

FDOT Roadway Design and 3D Modeling ©2018 FDOT 9




Introduction EXISTING TERRAIN AND FEATURES - Introducing a New Workspace

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

B View 1, Default [F=-)-E-|[a] | w View2 Default-3D = ==
Braf-ARRHONBE|HRE E-Lu-ARQREHN WBEHT %G

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, Default o || 3 & o View 2, Default-3D o || B &
B-QHE-ARQTHLO WL H 936

B View 3, Profile - SR61Copy o || =] 82 B View 4, Cross Section - Complex Element: SR61Copy EI@

Eru- A REHEBE NG| S| - View Propetties [ +]| |4 < 2:00.00 - > >l

T e e
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EXISTING TERRAIN AND FEATURES - 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

FDOT Roadway Design and 3D Modeling ©2018 FDOT 11



Introduction EXISTING TERRAIN AND FEATURES - Introducing a New Workspace

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

LT R X [ 2007504 601863
740-38.22 R Y [405759.814444

e  Function Key F9 — With 3D Model View Active, Toggles Off 3D Shapes and Bottom Lines
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EXISTING TERRAIN AND FEATURES - Introducing a New Workspace

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

-
%) Project Explorer | = i:hJ

% Links Fie | £} Survey| < Civi Model @ Civil Standards
=l oL Civil Data
+- . GDTMRDOZ.DGN, Default

e Function Key F12 Corridor Modeling, Opens Create Template Dialog.

Introduction

B " Create Template

==

File Edit Add Teols

Template Library: Current Template Display
T Co\e'\projects 2204955520 'roadw|  Name: SR61 @ Components Constraints
& E;:D:::;sUSt Description: Display Point Names
A Conidor Templates 7] {Display All Components
>={ PPM EXHIBIT TYP-6A {Cur
] sRe1
= SRE1_4_2_TRANS
>={ SR61_4_2_TRANS_SHLD
=< SR98
= SR981
(23 End Conditions
[ Linear Templates
4 Surface Templates
= Concrete
= Pavement
2= Pavement_Surface

Kl [T »

Library  Active Template E = e ) 5 4

Preview:

‘ Close

‘ Help

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Introduction EXISTING TERRAIN AND FEATURES - FDOT SS4 Design and 3D Modeling Overview

FDOTSS4 UsSerR CONFIGURATION VARIABLES

Fos = -9
Caonfiguration : User [FDOTS53]

File

Category View/modify all configuration variables.
Al {Mphabetical) CIVIL CELLDGNLIBLIST
All (By Level) CIVIL_CONTENTMANAGEMENTDG...  User
Cells CIVIL_DEFAULT_CURVE_STROKING  User —
Clash Detection CIVIL_DEFAULT_LINEAR_STROKING  User

Colors CIVIL_DEFAULT_PROFILE_STROKING  User

Data Files CIVIL_DEFAULT_STATION_LOCK User -
Database

Design Applications r 1

Design Hisory [seeat.. |
Distributed DGN )
DV/G/DXF SR

Engineerng Links CAFDOTSSIVRESOURCES DgnlibsCivil_Cells\" dgnlib
Extensions

File Saving

Levels

Marup

MDL Development
OLE

Operation 4
Primary Search Paths

Printing

Protection

Raster

Reference

Rendering/Images

Securty

Seed Files 52

»

m

I

m

Description

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

FDOT SS4 DESIGN AND 3D MODELING OVERVIEW

Existing Features Cross Section

Terrain Tools Views

—Li’] 7

v

Centerlines Profiles o| Basic 3D Model
Horizontal > Vertical § Corridor —
Geometry Tools [ ] Geometry Tools »| Modeling Tools »
2D Plans
GCivil Geometry Model Details
Tools 3D Modeling
> Tools
u Project Templates
Caorridor Modeling
; Tools

[
Superelevation

Corridor

Modeling Tools
8 I

3D Model for
Construction
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EXISTING TERRAIN AND FEATURES - Recommended MicroStation Settings Introduction

GENERAL WORKFLOW AND CHAPTER OUTLINE
1. Existing Terrain and Existing Features
2. Design Centerlines Alignments and Prepare Station Annotations
3. Prepare 2D Plan Layout
4. Design Profiles
5. Define Project Templates
6. Create 3D Design Model and add 2D References
7. Create Cross Section View
8. Define Superelevation and Assign to the Corridor Model

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

10. Prepare Construction Deliverables.

RECOMMENDED MICROSTATION SETTINGS

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

1. (Optional) Extract the 22049555201(1).zip file in the Data Set folder to the c:\e\projects folder.
If this is a class environment, then this step has already been completed.

2. (Optional) Copy the 22049555201.pcf file in the Data Set folder to the c:\e\projects folder. If
this is a class environment, then this step has already been completed.

584\

3. Click on the FDOTSS4 icon # on the windows task bar <OR> double click on the
FDOTSS4 icon in the FDOTSS4 folder on the desktop to open the Workspace.

4. In the lower right corner of the File Open dialog, set the User to FDOTSS4, Project to
224049555201, and Interface to FDOTSSA4.

7/15/2014 2:09 PM File fol
7/15/2014 2:09 PM File fol
7/16/2014 2:42 PM File fol

7/15/2014 2:09 PM File fol ™
2

- [ open | User: [FDOTSS3 -
("dan) ~] [ Cancel | Project: | 22049555201 -
Options Interface: | fdotSS3 - |

5. Navigate to the Roadway folder, select TYPSRDO1.dgn and click Open.
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Introduction

EXISTING TERRAIN AND FEATURES - Recommended MicroStation Settings

M

ENU DOCKING

B Ci\e\projects\22049555201\roadway\DSGNRDO3_SS3.DGN , Default (2D - ¥8 DGN]) - MicroStation - [Plot Scale= 50.0000, Units=English, AS= 1.0000, TX= 2.8000, LS= 1.0000, CLS= 1.00.. ‘ = | B i

Fle Edt Hemem Setings Tools Liies Workspace GEOPAK MWindow Subsuface Lkity Engineerng Help
Y re— =T R = N TRETE
- - E -3 (& & - fe] -~ (D % (& 1 3 ‘@ m Standard | CellApps | Actions | Design Apps | Drainage Roadway | 2| | & ]

B View1, Default ol =d 2

- AQIREHSD B HEE

syse) [v

wiojdsg paforg 2

uopewnapurueweg € | T meip - Aejdsig prat

Civil Message Center

Q-+ © -\~ vassomvem =] & [il2als]slls

Element Selection > Identify element to add to set

X [ 200675

‘[P\m Scale=50.0000, Units=English, AS= 1.0

of | @ |Defautt

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.

ik General Geometry = A

450 i % '@ Ge[t].©

ST “ivil Message Center g .].3

L / [ Civil Message Center | - I .
by . 3

B St ij it '..hmilil:

R s 48 H I
2. Verify that the Project Explorer is docked on the left side; if not, from the main menu bar,

16

select File > Project Explorer, dock and unpin...Or use the F11 function key to toggle
ON/OFF the dialog.

File | Edit Eement Settings Tools LUtiities Workspace GEOPAK mndc{ J Elen

3 New.. Cir+N
" Open... Cid=0
Close Cirl=VV
B Save Cirl+S
Save fAs... -
| — - 1
| Compress 3 ]
Save Settings Ctd+F [ |I‘|r3il‘| t
% ltem Browser
4 | Project Explarer I

©2018 FDOT
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EXISTING TERRAIN AND FEATURES - Recommended MicroStation Settings Introduction

3. Verify that the Level Display is docked on the right side; if not, from the main menu bar, select
Settings > Levels > Display, dock and unpin.

File Edit HBement | Settings | Tools Ltiities Workspace GEOPAK

Tool Settings . |
E'Q-@;‘ : ® ) 13 R

AccuDraw
Tasks Color Books... vix B Yiew
J Tasks Color Table...

— Design File
1\ [2)-4,2)%, 48 ,[&) Display Styles

Drawing Scale
Element Information
i General Geom4| Levels

:lﬂl.ﬁ%%h Locks

Message Center

= Analysis & Repo @

4. Verify that the Task Bar is docked on the left side; if not, from the main menu bar, select Tools
> Tasks, dock and unpin.

| T ———
E Che\projects\ 22049555201\ roadwa - E
Attribt
File Edit Eement Settings | Tools o Sties !
+ Primary
B-0-Q-8-2 = - D[,
Main ol
B Viewl, Default Product Add-ins 5 - Unpirﬁ
B-@%~- AR QKRB Tk |
I - | |

5. Verify that the Element Information is docked on the right side; if not, from the main menu
bar, select Settings > Element Information, dock and unpin.

- S,
B Ci\\projects\ 22049555201 \roadway\TYPSRDOLL

File Edt Eement | Settings | Tools Utilities Woar

v Tool Settings
MEIRg S

w} AccuDraw
B View1, Default Color Books. ..
d Color Table...
Database 3
Design File
&) Display Styles
Drawing Scale

(i) | Blement Information

Levels 3

2~ @ %~

Unpirﬁ

Hint  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.

FDOT Roadway Design and 3D Modeling ©2018 FDOT 17



Introduction EXISTING TERRAIN AND FEATURES - Recommended MicroStation Settings
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1

EXISTING TERRAIN AND FEATURES

INTRODUCTION

This chapter will introduce the OpenRoads Technology tools to use for viewing the existing terrain and
creating 3D existing features in design models in FDOTSS4.

CivIL TERRAIN MODELING

As defined in the Bentley Civil Tools help files:

“A terrain model is a set of three-dimensional triangles mathematically computed from point
data collected on the surface being modeled. Models are used to define highly irregular surfaces,
particularly the surface of the earth, but can be generated for proposed surfaces, subsurface
geotechnical layers, and etcetera. Terrain models are also referred to as digital terrain models
(DTMs), triangulated irregular networks (TINS), or triangulated surfaces.

The MicroStation Terrain Model tools support importing and labeling terrain contours and
spots on terrain models. You can import a terrain model into a DGN to use its data. Terrain
models imported from the LandXML file format are supported within MicroStation. However,
any manipulation or importing from Civil products must be done within Bentley Civil.

Bentley Civil provides a robust set of tools to create, edit, analyze, and work with terrain models.

A terrain model is recognized as a MicroStation element type as of MicroStation V8i
(SELECTseries 4). When you select a terrain model, the Element Selection tool Element Type
tab indicates that it is a Terrain element type.”

Several terrain model civil features have been developed for the FDOTSS4 Workspace to be used on FDOT
projects. Terrain elements created in the design file can be selected from these features in the various Terrain
Model Tasks.

WORKFLOW INFORMATION

The workflow process for getting existing features to appear on cross sections has changed significantly in
FDOTSS4. No longer will the legacy existing features criteria be used. Instead the existing features will be
created in a 3D model following the steps outlined in the exercises to follow.

Levels containing the existing features will be identified from the SURVRDO01 OR TOPORDOL1 file and

copied into a GKLNRD file.

Closed shapes will be created to contain areas representing the existing features. These are the features which

are typically required to be the on cross sections.

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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EXISTING TERRAIN AND FEATURES - Create and Set Up the GKLNRD file

The table below is a list of the Levels that contain these features.

Level Existing Feature
CGBack_ep Curb Back Line
CGep_ep Curb Edge of Pavement
ConcSlabs_ep Concrete Slabs
Driveway_ep Driveway Pavement
PavtAsphalt_ep Pavement (Roadway)
PavtMisc_ep Pavement (Miscellaneous)
ShldrPaved_ep Shoulder Pavement
SidewalkFront_ep Sidewalk Front Line *
SidewalkBack_ep Sidewalk Back Line
TrafSeparator_ep Traffic Separator
* A sidewalk front line may not be present when
the sidewalk is adjacent to curb.

e The existing Terrain will then be clipped by each shape individually to create separate existing feature

Terrains

e Asurface template is then applied to the terrain features to define the sub-surface depth to the terrain.

e  For the non-uniform depth curb and gutter a linear template is applied.

o Anprofile is added to the R/W Existing lines in order to display the R/W line symbol in a cross section view

When finished, the file will contain 3D existing features developed from the original existing DTM terrain and
TOPORDOL1 files. As a result of creating this file, any cross section created while the terrain elements are
displayed in the 3D model will show existing features below the surface.

EXERCISE OVERVIEW
1.1  Create and Set Up the GKLNRD file
1.2 Create Shapes Using FDOT Create Existing Features
1.3  Create Existing Feature Terrains (External)
1.4  Clip Terrains within Terrain, i.e. Medians/Traffic Separators
1.5 Create Existing Traffic Separator Terrains
1.6 Apply Surface Templates
1.7  Edit Existing Feature Depth
1.8 Add Curbs to the Existing Features
1.9 View Existing Cross Sections

1-2

1.10 Add Existing R/W Lines for Cross Section Viewing

1.11 Add Existing Utility Lines for Cross Section Viewing
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EXISTING TERRAIN AND FEATURES - Create and Set Up the GKLNRD file Chapter 1

Exercise 1.1 Create and Set Up the GKLNRD file
In this exercise, the GKLNRDO1.dgn file will be created and the FDOT Create EXisting Features tool will
be used to reference the SURVRDOL file which contains the existing survey. The RWDTRDO1 file will
also be referenced.

1. From the main Tasks bars, select the FDOT Plans Development task.

Tasks v X

|_:|Tasks v ‘

E’»ﬂgi;% >1’E»i‘} _‘T}j»% ﬂu‘:»

% Civil Tools il
m"_}’ga’;ans Development ; d
AMain Classic v
9 Subsurface Utilities wd
N Drawing v
[d Drawing Composition wd
:/ Solids Modeling v

2. From the FDOT Plans Development, Roadway Plans Task, select the Create New File icon.
The Create File dialog displays.

-
]
||
>

Roadway Plans

d o/ P Hm =
W _,1_1 Create New File b A;:{

3. Create a GKLNRDO1.dgn file with the Create File/Project dialog as shown below.

B4 Create File (v2.0) p

Project |C:\e\projects\22049555201 o | | Select Project

Discipline: | ROADWAY =t
File Group: | Roadway Files v

File Type:
Base Filename Description A
|DSPFRD Proposed Profie
»
GNNTRD Project Notes
INTDRD Intersection-interchange Details
INTPRD Intersection-Interchange Profiles
KEYSRD Key Sheet
MITGRD Miigation Areas
MODLRD Proposed Design Model
MTPLRD Mot File for Plan Sheets
MTPRRD Motif File for Profile Sheets
PLANRD Plan Sheet v

Output File:

Base Filename. Modifier (Optional) ~ Sequence #: Extension:
GKLNRD [ | [01 dgn

Output File: C:\e\projects'22049555201\roadway\GKLNRDO1.dgn

Output Folder: (r2adway Browse
SeedFile:  [[Golsced2ddon | B

County: Wakula | Coordinate System: FL8INF ~
Action imd | plotscale plotscale set

Create - Open File Close
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Chapter 1 EXISTING TERRAIN AND FEATURES - Create and Set Up the GKLNRD file

4. Click Create — Open File to create the file, GKLNRDOl.dgn. Click Open File,

GKLNRDO1.dgn displays. Set/Update Plot Scale displays. Use the default settings and click
OK.

5. Click Close to close the Create File dialog.

6. From the FDOT Plans Development, Existing Features Task, select the Create Existing
Features icon.

JTasks v |
Isy FDOT Plans Development I

1 i{'lﬂ?vﬁvi‘lq»@»ﬁ( Q\g .ﬂ"
P =
Typical Sections v
Key Sheets v
Roadway Plans v
~

Existing Features H=—

7. At the Open dialog, navigate to the project survey directory and select the SURVRDOL1.dgn

file.
B4 Open X
- v 4 <« 22049555201 > survey v & | Searchsurve P
Organize ¥ New folder =~ @ @
& Click seeass A Name - Date modified
3 This PC ST a0

/% GDTMRDO1.DGN

B Desktop /24 SURVRDO1.dgn

=| Documents /% TOPORDO1.DGN 10/24/2016 1:36 PM

¥ Downloads

D Music

& Pictures

= v £ >
File name: | SURVRDO1.dgn v\ Drawing Files (dgn) (".dgn) v

8. Click Open. FDOT Features 1.00.00 opens. (The tool has attached the reference file, copied
in the elements, and then turn off the display to the reference file.)

FDOT Features 1.00.00 n
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EXISTING TERRAIN AND FEATURES - Create and Set Up the GKLNRD file Chapter 1

9. Select MicroStation Fit View to see the elements copied into the file.

10. Delete the DTM element from the file.

11. Turn on the display for the referenced SURVRDOL file.

12. Turn off all the levels in the reference SURVRDOL file except the DTM_ep and DTM_ex.
» To Add Lines from R/W

1. From the MicroStation menu select File > References and attach the following files:
C:/elprojects/rvmap/RWDTRDO1.dgn

2. Fromthe FDOT Plans Development, Existing Features Tasks, select the Copy Reference File

Levels icon.
Tasks v X
]Tasks |
‘554 FDOT Plans Development r
,~ O &8 \4 E 7 .
1 J"‘»J’)jyf_}) N o W j\ »J
P
Typical Sections v
Key Sheets v
Roadway Plans v
Existing Features H=ES

7 Em

T MR8 (7 K - X
L"'_ ﬁl }Ecp_. Reference File Levels ;
By B Y
E ‘é)) o\ e =

FDOT Roadway Design and 3D Modeling ©2018 FDOT 1-5



Chapter 1 EXISTING TERRAIN AND FEATURES - Create and Set Up the GKLNRD file

<OR> From the FDOTSS4 Menu select Design Apps > Reference File > Copy Reference File

Levels.
[ Standard | CellApps | Actions || Design Apps| Roadway || <7 [Tl @£ @]
@é Cleanup 4
€| CustomlLineStyle »
01 Draw »
GEOPAK VBAs »
Input-Output »
O.\ Miscellaneous 4
€) Reference Files > Copy Reference File Levels
O, Revisions 4 Attach External Reference Files
Qé, Text » Batch Attach Reference Files
Reference-Raster Cleanup Utility
Reference File Tools
Display All Reference Files
Display No Reference Files

3. Select the level RWLine_ep and click the Add button. When finished select Process.

Copy Reference File Levels X
Avatlable Levels To Process Levels To Process
EXFEAT_SURVRDO1.dgn __J  ™RWLine_ep™

EXFEAT_SURVRDO1.dgn *
EXFEAT_SURVRDO1.dgn
EXFEAT_SURVRDO1.dgn
EXFEAT_SURVRDO1.dgn
EXFEAT_SURVRDO1.dgn
EXFEAT_SURVRDDl.dgn
EXFEAT_SURVRDO1.dgn
EXFEAT_SURVRDO1.dgn *
EXFEAT_SURVRDO1.dgn
EXFEAT_SURVRDO1.dgn

RWDTRD01.DGN

Default\ =
“Default™

"LeaderlLine_dp™
“RWLine™
“TextCurveData™
“TextLabel™

“TextMinor™ —

“TextMisc™ S 4 | _b]

IV Turn Global Display Off

G | %

4. Click the X button to close the application.

5. From the Reference file manager, turn the display off for the RWDTRDO1.dgn file.

|3 References (2 of 2 unique, 0 displayed) - X
 Tools Settings
E- B an D6 D05 53¢ B 2T @ 50 et [~
Slot ¥ 3 File Name Model Description Logical Orientation Presentation [o] .J & f_ill I
1 SURVRDO1dgn  Default EXFEAT_SURVRD01.dgn Wireframe v
2 RWDTRDO1.DGN Default ~ Master mode! Coincident - Wordd ~ Wireframe OJ v
Scale [ 1.000000 : [ 1.000000 Rotation | 00°00100" Offset X [ 0.000000 ¥ [0.000000
m%. 2 HB D .(__ M. Nested Attachments: |No Nesting v | Display Overides: [Bllow ¥ Nesting
Level Display: ConﬁgVanable ¥ | Georeferenced No
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EXISTING TERRAIN AND FEATURES - Create Shapes Using FDOT Create Existing Features Chapter 1

Exercise 1.2 Create Shapes Using FDOT Create Existing Features

FDOT Features 1.00.00 E

The FDOT Features tool will be used to assist in closing areas and creating the necessary shapes for
the existing features to be modeled. The tool contains a drop-down menu and 3 tool icons. The drop-
down menu allows for the selection of the active existing feature. Levels are turned on/off to help
isolate the areas where shapes are needed. In order to create a continuous shape around the existing
features, miscellaneous lines are drawn in the file at various locations. The first icon, Place Feature
Line, activates the Place Feature Line tool. The second and third icons are used to create the shapes
either by the flood method or by selecting the elements to trace.

1. Onthe FDOT Features dialog, select Pavement from the dropdown list.

FDOT Features 1.00.00 n

Concrete Slab
Curb

Ditch Paverment
Driveways
Medians

ent
—
(=] G =1

Side Streets
Sidewalk

Traffic Separator
Turnouts

2. Select Place Feature Line and place lines to separate the 2 existing roadways and close off the
pavement areas as shown.

Pavement ‘ & | [N
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Chapter 1 EXISTING TERRAIN AND FEATURES - Create Shapes Using FDOT Create Existing Features

Note The lines drawn to close the turnouts (purple) beyond the RW line can be used to create shapes for either
Turn Out or Pavement depending on preference

3. Select the icon Create Feature Shape by Flood.

Pavement | S g e

4. Data point inside each area defined with step 2 to create the required shapes. The tool will
highlight and zoom the area to fit the view before accepting each shape. Click again in the
screen to accept. Zooming out to see the entire shape before selecting inside an area is not
necessary.

5. Repeat the steps to create closed shapes for each of the following types of features.

Note Place lines to close line work differentiating existing features. It may be necessary to modify the Tolerance
value when creating the shapes. The Flood Feature Tolerance dialog box will pop up when the Create
Feature Shape by Flood tool is activated.

Existing Features Types:

Shoulders

Driveways,

Existing Traffic Separator

Turnouts

Side Streets

Medians

(CGFace_ep and CGBack_ep elements will be used in later exercises.)

Note This exercise is meant to demonstrate the procedures for adding existing features into a 3D model. There
may be more features on a typical project and the steps outlined here can be used to achieve the desired
results.

6. Close the FDOT Features tool and then close MicroStation.
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EXISTING TERRAIN AND FEATURES - Create Existing Feature Terrains (External) Chapter 1

Exercise 1.3 Create Existing Feature Terrains (External)

Once the shapes are created, those shapes can be used to create individual terrains from the existing
DTM. This is referred to as External Clipping. In this exercise, the Open Roads Civil tool, Clip
Terrains will be used to create the terrains for the pavement, shoulders, driveways, and turnouts.

1. Open up the MicroStation file C:\e\projects\22049555201\Roadway\GKLNRDO1.dgn.
a. Setthe Active Level to PavtAsphalt_ep and turn Off all the other Used Levels.
b. Make sure the Reference file display for the Terrain is turned On.

2. Use the Existing Features, Clip Terrain tool to create a Terrain for Existing Features.

Existing Features H A

S ISR PR

9
Ly

w¢‘~ & Y

E { Clip Terrain | Y=

Note If you did not close the file when completing Exercise 1.2 and the file crashes when activating this tool, use
Clear Crash to close the MicroStation session. Reopen the file and start this exercise from step 1.

3. On the Create Clipped Terrain Models dialog, under the Feature section set the Feature
Definition to DtmEXxistingFeature and enter ExFeature_SR61 Pavement for the Name.

Note DtmExistingFeature is a terrain feature used for Surface Templates. It is a construction class terrain
element and can be turned OFF with the F7 function key.

€ Create Clipped Terrain Model — X
Reference Terrain Model [E)dsting_Gmund v I
Clipping Method [Extemal b l

[ Herizontal Offset ‘0.00000G I

[] Vertical Offset [0.000000 |
Feature ~

Feature Definition ‘DtmExjstingFeature v I

Name I ExFeature_SR61_Pavement I

a. Following the prompts on the end of the cursor, locate the Reference Terrain Model
element. This will be the terrain you are clipping from; which in most cases will be the
Existing Terrain Model. Select the GDTMRD boundary as the Reference Terrain.

b. Locate the Clipping Element; the shape for which you want to create a terrain. Select
the shape created for the left existing pavement for SR 61 and data point to accept it as
the Clipping Element.

Hint - Some of the shapes may overlap each other. Right-click or Tab through the shapes and
select the correct one. Select F6 to exit the command and then restart the command if
needed.
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EXISTING TERRAIN AND FEATURES - Create Existing Feature Terrains (External)

Note

c. Right click to Reset when finished to stop selecting Clipping Elements.
d. Setthe Horizontal Offset to 0.0 and left-click to accept.

e. Setthe Vertical Offset to 0.0 and left-click to accept.

f.  Setthe Clipping Method to External and data point to accept.

When selecting multiple shapes, the dialog will flip and lock to the internal method. External boundaries
can only be selected one boundary at a time.

Internal clipping elements will be added in another exercise.

4. Repeat step 3 to create the terrain for the right side of SR61. The tool will automatically

5.

1-10

rename the terrain by adding a 1 to the end. (Notice that the triangle for the right side of SR61
are triangulating outside of the boundary.)

A clipped terrain is created and placed in the 3D Model of the GKLNRDO1. The 3D Model is
then referenced to the 2D Model. To Edit a terrain, it must be done in the 3D model. Select
the Function Key F2 to open both the 2D and the 3D Model.

Change the View Rotation to Top and zoom in to the area of triangles that are incorrect.

Select the Function Key F11 to open Project Explorer.

Under the Civil Model tab, go to GKLNRDO1.dgn, Default > Terrain Models > Terrain
Model: ExFeature_SR61_Pavementl (the right side existing terrain for SR 61).

Right Click on the Terrain Model and select Rules > Remove Rules.
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Chapter 1

10. With the 3D view active, go to Tasks > Civil Tools > Terrain Model > Edit Terrain Model.

)|
JTTffscivn Tools i
ﬂ}lﬂ?»;% tﬁ»i‘}‘ﬂ@»% ﬂu:»

o 3,
“ Analysis & Reporting
ﬂl General Geometry
<_ Horizontal Geometry
BB vertical Geometry

# Terrain Model

<|[¢(|¢||¢

HRE=A

(R ER AR
5 %

§ Edit Terrai..  —

ELAZES

Delete Triangle By Line

12. In the 3D view, select the terrain boundary and then draw a line across the unwanted triangles.

¢ EditTerrai..  —

BRI BK (4 BR ER|

X

17 Triangles

1| Elevation 39.302442
Slope 0.52
Aspect 124,55
Level: DTM_ex

Terrain Model: ExFeature_SR61_Pavement2

T T T ey

13. Continue deleting triangles until removed from all 3 areas. When done, close the 3D view.

14. Repeat the Step 3 Clip Terrain command for each of the following existing shapes. Use the

table below to record the Status.

Existing Feature Terrain Name

ExFeature_SR61_ Pavement
ExFeature_SR61_Shoulder
ExFeature_US98 Pavement
ExFeature_US98 Shoulder
ExFeature_US98 Driveway
ExFeature_US98_Turnout

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Chapter 1 EXISTING TERRAIN AND FEATURES - Clip Terrains within Terrain, i.e. Medians/Traffic Separators

Exercise 1.4 Clip Terrains within Terrain, i.e. Medians/Traffic Separators

In some cases, the terrain created may include areas that they should not. Examples include Traffic
Separator, Medians, or Curbed Islands within a terrain created for a pavement area. These smaller
sections need to be clipped out of the larger terrain. This is referred to as Internal Clipping. The tool
creates a new terrain with the area(s) clipped out. It does not modify the existing terrain.

In this exercise, a terrain will be created using the internal method for the pavement terrain created in
the previous exercise on the right side of SR 61.

1. Select the Terrain and hover over the boundary to display the Context Menu. Select the
Properties dialog.

! == N/ RN, |
r~ N\ M\ N H 7 AN T 4

2. From the Properties dialog, set the Triangles option to Off.

r
| Edge Method Max Triangle Length
110.000000
s Off
I i or V)
Flow Arrows Off
| Low Points Off
High Points Off
Breakline Off
Boundary On
Spot Off
hr ——

Override Symbology  No
i | Feature Name ExFeature_SR61_Pavemes
l Feature Definition DtmExistingFeature
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EXISTING TERRAIN AND FEATURES - Clip Terrains within Terrain, i.e. Medians/Traffic Separators Chapter 1

3. Use the Existing Features, Clip Terrain tool to create a clip boundary within a terrain for
Existing Features.

Existing Features - R

W % o A bl

‘ Neot”

E “ Clip Terrain

a. On the Create Clipped Terrain Models dialog, select the Reference Terrain Model
ExFeature_SR61_Pavementl.

b. Enter the Name ExFeature_SR61_Pavment2.
c. Then locate the shape inside the ExFeature_SR61_Pavementl boundary.

d. Reset when finished.

2
¥} Create Clipped Terrain Model =

Reference Terrain Model 1ExFeature_SRG1_Pavemem1 v

Clipping Method ilrnernal
[] Horizontal Offset
[ Vertical Offset

Feature

Feature Definition

‘ ExFeature_SR61_Pavement2

RN — 1

N WY LA W8 W 2 AN Y

Hint  Multiple internal clipping elements can be added one time.
e. Change the Clipping Method to Internal.

f. Data point to create the clipped Terrain.
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4. To delete the first ExFeature_SR61 Pavementl Terrain.
a. Select F11 to launch Project Explorer.

b. Select the Civil Model tab.

o

Navigate to the Civil Data > GKLNRDO1.DGN, Default > Terrain Models folder.

d. Right-click on the Terrain Model: ExFeature_SR61 Pavementl and select Delete.

4 Project Explorer - *
B Links Fle 9§ Uty Model [ 5umey< < Civil Model * Civil Standards
= Civil Data S— ~

_ GKLNRDO1.DGM, Default
----- " Linear Elements
----- + Point Bements
-2 30 Linear Bements
E—]% Temain Models
1§ Temain Model: ExFeature_SR61_Pavement

:
- Temain Model: ExFeature_SRE1_| Override Symbology
“£3: Temain Model: ExFeature_SRE1_
“t¥- Temain Model: ExFeature_SRE1_!

- Temain Model: ExFeature_LIS58_] ﬁ_h Export Terrain Model »
% Temain Model; BxFeature _LIS98_| 2
ZH: Temain Model; ExFeature _LIS98_|
Temain Model: BxFeature_US58_|
Temain Model: ExFeaturs _LIS38_|
- Temain Mode!; BxFeature_US38_[ -7 Copy
ZH: Temain Model; ExFeature _LIS98_|
“t- Temain Model: ExFeature_|JS58_|

Select All On Level By Element

Set As Active Terrain Model

Nawvigate Cross Sections

Element Selection

- Temain Model: BxFeature_LIS38_[ & Mirror
F¥ Temain Model: ExFeature_USS8_I .. Mowve
% Temain Model; ExFeature _LIS98_| Rotate
Temrain Model: BxFeature_US58_|
% Temain Model: ExFeaturs_|JS98_F =7  Scale
% Temain Model: BxFeature_LIS98_ i
- Temsin Model: BxFeaturs_US38_ Cipiohuns

Temrain Model: ExFeature_LS58_ Model Properties
Temain Model: ExFeaturs _LIS38_ =
T Temain Model: ExFeature_LIS98_§ =
% Temain Model; ExFeature _LIS98_ E;._,j Fit To View
- Temain Model: BxFeature_US98_]
H¥ Temain Model: ExFeaturs_US38_T Turn Level Off by Element
% Temain Model: ExFeature_UUS58_]

View Attributes

(@ Element Information

|x Delete
' Properties
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EXISTING TERRAIN AND FEATURES - Create Existing Traffic Separator Terrains Chapter 1

Exercise 1.5 Create Existing Traffic Separator Terrains

So far the Existing Pavement Terrain area has been created for ExFeature_ US98 Pavement, now the
Existing Traffic Separator Terrain can be created.

1. On the reference dialog, turn off the Display for the Default 3D model. (This will make it
easier to select the traffic separator shape.)

2. Use the Existing Features, Clip Terrain tool to create a terrain for Existing Traffic Separator

island shape.
Existing Features = A
‘L". WA > v 2
pae® 8 F1 K A X

39
e

W -/‘w A bl

E “ Clip Terrain i\“/

3. On the Create Clipped Terrain Models dialog, select the Reference Terrain Model
GDTMRDO01.

4. Set the Clipping Method to External.
5. Set the Feature Definition to DtmEXistingFeature.

6. Enter ExFeature_US98_ TrafficSeparator for the Name.

€ Create Clipped Terrain Model - X
Reference Terrain Model ‘ v ‘
Clipping Method iE;de;al \:‘

[ Horizontal Offset [0.000000 \

[ Vertical Offset [0.000000 |
Feature Lo

Feature Definition iDtmExistingFeature v 1

Name |ExFeature_US98_TrafficSeparator |

7. Select the Traffic Separator Island Shape.

Note The curb islands will be created in exercises to follow using linear templates.

8. Turn back on the display for the Default 3D model to see the terrain triangles.
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Exercise 1.6 Apply Surface Templates

In this exercise the Surface Template will be applied to each of the existing terrains created from the
previous exercises.

1. Use the Existing Features, Open Existing Features Template to view Surface Templates to
apply to each Clipped Terrain.

== A

Existing Features H

Tr o2 <8 [A] X A X
Q9

C= §

W A A %

E% ‘L:{ OEEE Existing Features Template }

a. The Create Template dialog displays the FDOTSS4.itl file.

b. Navigate the left folders to the Existing Feature Templates folder.

3 C\FDOTSS4_server\GEOPAK\comidor\FDOTSS4 itl
*ZZ Point Name List
(2 Components
(2] End Conditions
(] Examples(For Training)
3 Existing Feature Templates
»= CurbExisting
= DrivewayExisting
> Guardrail Existing
PavedShldrExisting
Sidewalk Existing
== TrafficSepExisting
>==( WallBamierExisting
(] Bxisting Pavement Slope
(2] Linear Templates Common
(2] Median Conditions
(] Surface Templates
(2] Typical Sections {(PPM)
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c. Double click on PavementAsphaltExisting. (This is an example of the template to be
used for the existing pavement.)

B | Create Template - O X
File Edit Add Tools

Tgmplae Library: ) Curmrent Template Display Close
| &3 C:\FDOTSS4\GEOPAK \comidor\FI| Name: [Pavememr'\sphahEﬂstmg ‘ ® Components (O Constraints
= | Hel
2 Pout Namo Lis Description: | \ Display Point Names g
(=] Components
(2 End Condtions [C] Display All Components

(2 Examples(For Training)
{23 Existing Feature Templates
= CurbExisting
> DrivewayBExdsting
= Guardrail Existing
= PavedShldrExisting

PVT OUT

= Sidewalk Existing
> TrafficSepBdsting
> WallBamierExisting
(2] Existing Pavement Slope
(2] Linear Templates Common
(23 Median Condtions
(2] Surface Templates
(2 Typical Sections (PPM)
=< FDOT
= New Template1

PVT_BOT_IN PVT_BOT OUT

< >
Library  Active Template

+=LoH-tDOM s < >

Preview: Test...

d. Click Close to exit the dialog.

2. Use the Existing Features, Apply Surface Template to apply Surface Templates to each
Clipped Terrain.

IR
Tr ol 2® <8 B X A X
g &

e
\Aé? =\ ((d Apply Surface Template ]

Existing Features

(e

m
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a. Following the prompts on the end of the cursor, locate the Terrain Model and select
the ExFeature_SR61 Pavement Terrain.

{} Create Surfaces By Terrain Model Template

General

Template lEsturjg Feature Templates\PavementAsphalt Existing

Apply External Clip Boundary []

Locaie Terrain Model

Terrain Model: ExFeature_SR61_Pavement
Triangles

Elevation 42.208291

Slope 1.24

b. Set the Apply External Clip Boundary to No. (The arrow keys on the keyboard can be
used to toggle through the options.)

Apply External Clip Boundary
General:Apply External Clip Boundary ]

c. Data point to accept.

d. Set the General Template to PavementAsphaltExisting.

Select Template - <Alt> Down To Browse Templates
e e BN e ElcllEasting Feature Templates\Pavement Asphalt Existing IEED

Hint  The Template library can be opened by Selecting Alt+| on the keyboard.

e. Data point to accept that template. A surface will be applied to that terrain with the
correct feature.

3. Repeat this procedure for each of the Existing Feature Terrains shown in the table below.

Existing Feature Terrain Name Existing Feature Template

ExFeature_SR61 Pavement2 PavementAsphaltExisting
ExFeature_SR61_Shoulder(s) PavedShldrExisting
ExFeature_US98_ Pavement(s) PavementAsphaltExisting
ExFeature_US98_Driveway(s) DrivewayEXxisting
ExFeature_US98_Shoulder(s) PavedShldrExisting

ExFeature_US98_TrafficSeparator  TrafficSepExisting
ExFeature_US98_Turnout(s) PavedAsphaltExisting
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4. To view those Existing Features created in the 3D Model without the Existing Feature Terrain
triangles, click F11 to open Project Explorer, then navigate to Civil Standards >
GKLNRDO1.dgn, Default > Feature Definitions > Terrain Display and toggle OFF either
the Terrain Display or DtmEXxistingFeature option.

4 Project Explorer

% Lnks (MY Fle 9 Uity Model [ Survey < Civil Model

=-“4@ Civil Standards
-8 GKLNRDO1.DGN, Defautt
¢ -0 Cwil Cells
-\ Design Standards
= \B Feature Definitions
+ Comidor Components
+-[V] ~ Conidor Lines(3D)
Plan(2D
Temain Display
[ J€gn DtmExistingFeature
[#-(y Froject Settings
. @M Temain Fitters
) &h Ltility Filtters
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Exercise 1.7 Edit Existing Feature Depth

The surface templates that have been applied are set with a default depth. In many cases, these depths
may be acceptable. If not, they will need to be edited.

1. Click F2 to open the views showing both the 2D and 3D models.

2. Select the 3D view to make it active. (A dialog will pop up asking to accept settings. This is
due to the Survey attached to the file. Click on the X to close the dialog.)

3. Click on the Existing Features > Edit An Applied Surface Template icon.

Existing Features R == A

afethd? Q[ K M d &
WA A A6
E ylé? &\ (i (3 \1 Edit An Applied Surface Template l

4. In the 3D view, select one of the surface templates. The Editing Roadway Design Template
Drop dialog (the interface is identical to the Template Library dialog) opens with the current
template shown with the Library tab active.

B | Editing Roadway Designer Template Drop m} X
File Edit Add Tools

Template Library: Cument Template Display oK
3 C:\FDOTSS4\GEOPAK\comidor\FDC| Name:  [PavementAsphatExisting |  @Components O Constraints
EE Point Name List
(23] Components
(23 End Condttions [] Display All Components Help
(23 Examples(For Training)
{23 Bxdisting Feature Templates
> CurbBExsting
> DrivewayExisting
> Guardrail Existing
> PavedShidrExisting
B PavementAsphalt Existing
= Sidewalk Existing
> TrafficSepExisting
=< WallBamierExdsting
(23 Existing Pavement Slope
(2] Linear Templates Common
(23 Median Conditions
(23 Surface Templates
(23 Typical Sections (PPM)
> FDOT
> New Template1

Cancel

Description: [ ‘ Display Point Names

2 3 PVT_BOT_IN
Library  Active Template =L 54-1OM & ¢ >

Preview:
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5. Click on the Active Template tab.

< >
Preview:

s

L]

6. On the left hand menu, navigate to the Parametric Constraints folder and double click on the
EOP_PvtThick item.

£
[#-{Z] Components

--{Z7] End Condition Branches
--{_] Display Rules
423 Paramets

I )l

-5 EOP_WidthOutRt
({7 Altemate Surfaces
#-{_] Point Feature Definitions

t-
@-{Z] Component Feature Definitions

7. Set the Default Value to -.5 and click OK.

Edit Default Parametric Value X
Label: EOP_PviThick
Default Value: [ -0.500000 l Cancel

Help

8. Click OK to close the Editing Roadway Designer Template Drop dialog. You do not have
to select File > Save to save your edits.

Another Option is to open Project Explorer and navigate to the Terrain’s surface template and right click to

Note
choose Edit and Applied Surface Template.
4 Project Explorer — X
% Links Fle 9 Utiity Model [ Surve‘ <. Civil Model k Civil Standards
S ——
~

=< Civil Data
B~ GKLNRDO1.DGN, Default
-./" Linear Elements
-~ Point Blements
-2 3D Linear Blements
:% Temain Models
- #: Temain Model: ExFeature_SR61_Pavement
- Temain Model: Existing_Ground
ol MExFesture SHEL Bovemact Codace To =
¥ Temain Model: | 2%¢ Delete Template
- Temain Model: 1@ Edit An Applied Surface Template

Synchronize Applied Surface Template with Library

Temain Model: ﬁ
- Temain Model: ExFeature_USS8_Driveway1 H

-
PN S Semland
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Exercise 1.8 Add Curbs to the Existing Features

In this exercise a model of the existing curbs will be developed. In order to use the Civil Tools to create
the Existing Curb Model, MicroStation elements will need to be changed to Civil Features. Linear
templates will then be applied to the feature elements to generate the depth needed for curbs.

1. Select Ctrl + F1 to return to a One View only of the project.

2. Select the Existing Terrain Boundary, and when the Context Menu displays, click on the Set
As Active Terrain Model. (This will allow for profiles to be displayed on elements.)

3. In the Level Display dialog, right click on the Ref, GKLNRDO1.DGN, default-3D file and
Uncheck the display.

4. In the Level Display dialog, click on GKLNRDO1.DGN, default file, set the Active Level to
CG_ep, and turn OFF all other Levels except for CGBack_ep and PavtAsphalt_ep.

5. Create a Selection of the median shapes made from the Back of Curb (level CGBack _ep)
elements.

¥} Element ... — X
[#o oo H
D-J—‘ = 49 R

//o o &
Level

CCTVBur

[\
CGep_ep
CGFace_ep
ChannelDev
ChannelDevPed
ChannelDevPed_px
CLConst_dp
CLConst_px
ClearingGrubbing
ClearSight_dp v

|

1 ¢

>
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a. Use the Existing Features, Set Feature Definition to set the Back of Curb shapes to
the Civil Roadway Feature, CurbExisting.

Existing Features ] -=A
A g E X Sl R

- gl a5
CrJ Set Feature Definition i -

b. On the Set Feature Definition dialog, set the Feature Type to Linear and navigate
the Feature Definition to Plans (2D) > CurbGutter > CurbExisting. The Name will
automatically populate.

X

@ SetFeature.. —

Feature ~

Feature Type Linear v
Feature Definition
Name

c. Data Point to apply Feature to the selected elements.

6. Right click and hold to access the context menu and select Select All On Level By Element.
Click on one of the edge of pavement shapes to create a Selection of the median shapes made
from the Existing Pavement (PavtAsphalt_ep) elements.

a. Use the Existing Features, Set Feature Definition to set the Existing Pavement
(PavtAsphalt_ep) shapes to the Civil Roadway Feature, PavementEXxisting.

Existing Features BERA
Qi p® 8 [ K X8 N
N rYl “
E .d_’\ i~

Cré Set Feature Definition i

b. On the Set Feature Definition dialog, navigate to the Feature Definition to Plans
(2D) > PavementExisting. The Name will automatically populate.

X

@ SetFeatur.. —

Feature ~

Feature Type
Feature Definition |PavementExisting | v
Name Pavement Existing

c. Data point to apply Feature to the selected elements. > Open Profile Model for
Back of Curb.
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Chapter 1 EXISTING TERRAIN AND FEATURES - Add Curbs to the Existing Features

7. Turn ON the CGFace_ep level.

8. Select the Back of Curb shape and hover over the highlighted line until the Popup Menu
displays.

~

/ /:n
/= =
=

9. Select the Open Profile Model icon and select View 3 at the bottom of the MicroStation
window to open the Profile view, then data poin inside View 3.

e @203l 2]sDe| 7]
10. Inthe Profile view, select the Existing Ground Profile to display the Popup Menu and then
select the Set Active Profile icon. Close the Profile view window.

B View 3, Profile - CurbExisting37 o] =[]
B AQRQRRBHEBE O LR -

ulm-nltl-l--nnvln---nlﬂ-o

Set As Active Profile
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» Appling an Existing Curb Template

1. Use the Existing Features, Apply Linear Templates to create a 3D Existing Curb Feature.

Existing Features HEIE
L. A > . s ’)
At S KA R
BBy
E 3@\ S
= Qe
Crossi Apply Linear Template | v
¥ Apply Linear Template == X
Lock To Start O
[ Start Station [0.000000
Lock To End O
[ End Station [0.000000 '
terior Corner Sweep Angle 1‘5:\3'('3”
[ Ex C S Angle |
Mirror O
Reflect O
Template i FD(‘ﬁ;
Design Stage ﬁ}&\ L
Description \

a. At the prompt locate element and select the CurbExisting Feature (i.e. back of curb
line).

b. Hold Alt down arrow key to pick the CurbExisting Template.

Pick Template

=- C:\FDOTSS4\GEOPAK\comidor\FDOTSS4 tl
Components

End Condtions

Examples(For Training)

Existing Feature Templates
| CurbBxisting|
ST N

T [ [ [

DrivewayBExisting
Guardrail Existing
PavedShldrExdsting
PavementAsphalt Existing
Sidewalk Bxisting
TrafficSepExisting
WallBamierExisting
Existing Pavement Slope
Linear Templates Common
Median Conditions
Surface Templates
Typical Sections (PPM)
FDOT
New Template1

o [ [ ]

OK Cancel

c. Click Ok and then data point to accept.

d. Press the Alt key to lock the Start and then data point. Press the Alt key to lock the
End, and then data point again.

e. Select the side to place the curb and data point outward from the back of curb.
f.  Enter (OR> accept) 1 degree for the Exterior Corner Sweep Angle.

g. Enter Existing Curb for the Description. Data point to accept.
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2. Select the F2 Function Key to open the 3D model View. The 3D Curb bottom shape will appear
in the model.

3. Use Existing Feature, Add Corridor Reference tool to add the Template Target Feature,
PavementExisting, to the CurbExisting Template.

Existing Features -
A3 X S i
R A

Cross Secti Add Corridor Reference | v

a. At the prompt, select the CurbExisting corridor boundary element handle on level
CorrHndIStg3_dp.

b. Select the PavementExisting line in front of the CurbExisting Feature.
c. Click F6 to end the command.

Note The Existing curb in the 3D model should stretch from the back to the edge of pavement as shown in the
image below.
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Exercise 1.9 View Existing Cross Sections

Once the Existing Feature Terrains have been created a cross section view can be created to verify the
model data. In this exercise a base line in the TOPO reference file will be used to create a cross section
view.

1. Use Reference Display to display the attached SURVRDO1.DGN file. This file has the Survey
Baseline elements displayed to use for cross sections.

2. Use Existing Features, Open Cross Sections in a View tool.

—IF N

Existing Features H-
o SN ] I & SO

| By By B Y
é? O\ il N

| r ~ - |
| Open Cross Sections in a View |

)

m

Cross Sections

3. At the prompt, select the Alignment shown below.

select the EX_US98
baseline

Locate Corridor or Alignment

ol Line

—————— Level: BaselineSurvey
Ref: 3 (TOPORDO1.DGN)
& COGO ELEMENT (Plan / Profile Draw)
Tvoe = LINE !

4. Enter information in the dialog as shown:

Note Be sure to check the Station box or the Program may crash!
} Open Cross Sect...'. = | |ﬁ]
| Left Offset  -50.000000
+| Right Offset 50.000000
V| Station 00000
V| Intervsal R0. 000000
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5. Data point in the view to accept EACH of the settings from above.

6. Open View 4 and data point in the view to display the Cross Section.

B View 4, Cross Section - Line [ea|[-=2 H-&;I

\ﬁewPropertiesl'l <« = | 0+00.00 |'| > >

7. For the Cross Section View 4:
a. Notice many of the MicroStation Zoom, Pan, etc. commands will operate as normal.

b. Use the Cross Section View Navigation tools to examine the Existing Features.

c. Select View Properties and set the Vertical Exaggeration to 10 and then select the
View to see the changes.

B View 4, Cross Section - Line

View Properties l'l IE' < l

@ Fit Section
' Center Backbone
Center on Cument Offsets
Backbone Screen Width: | 0
Vertical Exaggeration:( 10 >_
[ Display Null Points

[ ] Display Cut and Fill Graphics
[] Display Cut and Fill Values
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EXISTING TERRAIN AND FEATURES - View Existing Cross Sections, Chapter 1

d. Select the Station pull down menu and change to Station 2+20, (i.e. key in 220 and
Enter).

B View 4, Cross Section - Line = “E’@

[onPopstes]] 1+ < |

8. Navigate the cross section stations and notice the blue line in the plan view designating the
current cross section view station.

Note This line will also appear in the Profile Model if open.
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Exercise 1.10  Add Existing R/W Lines for Cross Section Viewing
1. Select CTRL + F1 to return to a single plan view of the GKLNRDO1.DGN file.

2. From MicroStation, select the menu Tools > Groups Menu > Create Complex Chain.

3. Set the Active Level to RWLine_ep.

Hint  Optional: Turn off all other levels.

4. Set the Create Complex Chain Method to Automatic and chain together the RWL.ines in
the active file within the project Existing Terrain Limits.

chain these lines

1-30 ©2018 FDOT FDOT Roadway Design and 3D Modeling
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» Create a Selection Set of RWLine_ep.

1. Use Existing Feature > Set Feature tool to create Civil Features of the RW lines in the
selection set.

Existing Features == A
ol F N A P £ S
‘ ng o AL
E @ 2\ i S

Crr.j Set Feature Definition i

-

a. Inthe Feature Definition, navigate and select the RightofWayltems >
RightofWayL.ine(Existing) Feature.

) et Festure efntion

Feature

Feature Type Linear EJ

Feature Definition PavementCrown

Name +-@ PipeHandrailGuiderail A
=)-j@ RightofWayltems

¢ EasementPempetual(E

& EasementPempetual(P|= |
& EasementTemporary
& LimitedAccessRightof
& LimitedAccessRightof
& LimitsofConstruction

& Propertyline

& m@’r""*‘ffﬂ?’”
& RightofWayLine(Prop: _ ]
ok Dimnbla Cinma

< 1 )

b. The Name will be set to Exist. R/W.
c. Data point in the view to Apply Feature Definitions to elements.

d. Hover over an element to verify the new Feature Definition.

Complex Element: Exist. R/W

Feature: RightofWayLine(Existing)
No Active Profile
Level: RWLine_ep
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2. Select the line to display the Context Menu and select Open Profile Model.

3. At the cursor prompt, select View 3 to open and draw the profile.

O - © - & v [ Mutiodel Views v ] T 1|@|5|5]7|3

Display complete 1)

4. Select the line and select Set as Active Profile.

Hint  Tocreate an offset profile line, 2 feet below the surface, use the Vertical Geometry, Profile Offset Transition
Command in the Civil Tools Task Menu.

® View 3, Profile - RWLEL63 = =
B-o-vAQRQRHEBE &= &

aan AVBEFAYEY MNAE S aRe |
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5. Repeat these steps for each of the R/W lines in the file.

a. Use Existing Features, Open Cross Sections in a View tool.

Existing Features = —
M KN
IR B Y

@ O\ i ]

\ Open Cross Sections in a

]

m

\
View i

Cross Sections v

b. Select the Baseline Survey line in the SURVRD file as the Alignment.

Complex Element: LIS98

Feature: CLC

No Active Profile

Level: CLConst_dp

Ref: EXFEAT_SURVRDO1.dgn (SURVRDO1.dgn)

c. Enter-100 feet for the Left Offset, data point in the view
d. Enter 100 feet for the Right Offset, data point in the view
e. Enter the Start Station value 0+00, data point in the view
f.  Enter or lock the interval to 50 feet, data point in the view
g. Open View 4 and data point to display the Cross Section.

6. The existing R/W lines appear on the cross sections.

B View4, Cross Section - Line ‘i”ﬂ‘@
l« « 0+50.00 > >

View Properties | ¥
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Exercise 1.11
1.

2.

1-34
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Add Existing Utility Lines for Cross Section Viewing

Select Ctrl + F1 to return to a single plan view of the GKLNRDO1.DGN file.

Turn On the EXFEAT_SURVRDO01.dgn, SURVRDO01.dgn reference attachment.

On the FDOTSS4 Menu, select the Design Apps > Reference Files> Copy Reference File

Levels.

m Standard | CellApps | Actions

Design Apps | Roadway | v | <2 |El| @ [E O]

(2 Cleanup >
€) CustomLineStyle »

Draw
GEOPAK VBAs
Input-Output

Miscellaneous

Reference Files

Copy Reference File Levels

Revisions

Text

e ———————— .
Attach External Reference Files

Batch Attach Reference Files
Reference-Raster Cleanup Utility

Reference File Tools

Display All Reference Files

Display No Reference Files

a. On the Copy Reference File Levels dialog, from the Available Levels To Process

column, select the WaterB_ep item.

b. Click the “plus” sign to add it to the levels to process.

c. Click the Process button, close the dialog.

Copy Reference File Levels

L3l = el

Available Levels To Process

Levels To Process

EXFEAT_SURVRDO1.dgn :ﬂ
EXFEAT_SURVRDO1.dgn
EXFEAT_SURVRDO1.dgn”
EXFEAT_SURVRDO1.dgn*
EXFEAT_SURVRDO1.dgn”
EXFEAT_SURVRDO1.dgn®
EXFEAT_SURVRDO1.dgn®

e
L

RWDTRDO1.DGMN
Default!,
“BoundaryLineImp™
“Default™
“LeaderLine_dp™
“Propertyline_sp™
“RWLina™
“RWLine_sp™
“TextCurveData™
“TextLabel™
“TextMinor™
“TextMisc™
“TextMisc™ W

SURVRDO Lodan " WaterB ep’:

E e B

[¥ Turn Global Display Off

— |

4. Turn OFF the Reference file display for the utilities.

©2018 FDOT
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EXISTING TERRAIN AND FEATURES - Add Existing Utility Lines for Cross Section Viewing

5. Delete any WaterB_ep elements in the active file outside of the terrain boundary limits. They

are not necessary for the project limits.

6. Set the Active Level to WaterB_ep.

7. Use Create Complex Chain, set Method to Manual and chain together the WaterB_ep lines

in the active file within the project Existing Terrain Limits.
8. Create a Selection Set of Water_ep.

% Element.. — X

Blozo, @&
Bler-a0 § ,

{"o .\_ >
2 | B | =
Level

WallShidrBase_px
WallTempBarrier
WallTempBamier_px
Water

Water_ex

W
WaterB_ep

WaterD_ep

WaterEdge_ep

WaterFct

‘ WaterFilter v

&

>

5N,

9. Use Existing Feature, Set Feature tool to create Civil Features of the Water Lines in the

Selection Set.

Note Existing and Proposed Utility features are located the Utilities folder in the Feature List.

No Feature Definition

- @ No Feature Definition
Comidor Lines(3D)
Plan{2D)

@ Survey_Display

Traffic Plans

[
¥

- -
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Chapter 1 EXISTING TERRAIN AND FEATURES - Add Existing Utility Lines for Cross Section Viewing

Note This folder will be shown when the Include Utilities Features box is checked on the FDOT Menu
Configuration dialog.

% Standard Menu

Options Available with Standard Menu

[~ Construction [~ Drainage

[ Geotechnical v Roadway

[™ Traffic Plans [™ Traffic Control

" Standard Plus Structures Menu
" Right-of-Way Menu

" Photogrammetry Menu

Existing Features HEE
ati® S K A N
Ty

- o\

Crtl Set Feature Definition L

Water Main, 10" Pipe (Quality Level B), Existing L:J

- Reclaimed Water B
- Sanitary Sewer H
- Telephone {Aboveground)

- Telephone {(Underground)

- Unknown

=@ Water

----- & Steam Pipes {Quality Level B), Existing

----- & Steam Pipes (Quality Level C), Existing

----- & Steam Pipes (Quality Level D), Existing

----- & Steam Pipes, Existing

----- @
- @ Water Main, 10" Pipe {Quality Level C), Existing
""" @ Water Main, 10" Pipe {Quality Level D), Existing E

10. Data point in the view to Apply Feature Definitions to elements.
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11. Use the Selector tool to identify the new Feature and hover over an element to verify the new

Feature Definition.

Line String: 10" WM (B)
Feature: Water Main, 10" Pipe (Quality Level B), Existing

No Active Profile

Level: WaterB_ep

12. Select the line to display the Context Menu and select Open Profile Model.

FDOT Roadway Design and 3D Modeling

+
-
-
-
-
= .
- B
-
-
-
-
-
-
-
-
-
-
-
-

©2018 FDOT 1-37
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13. At the cursor prompt, select View 3 to open and draw the profile.

e v - \— v | Mutti-Model Views v| 1|{/| | | |8

Display complete ‘/

14. Set the sidebar tasks to Civil Tools.

File Edit Bement Settings Tools Utiites Workspace GEOPAK Window Subsurface Lhility

B-0-9-0-8-@-2-4-9-0 3R

File Edit Element Settings Tools Utiities Workspace GEOP

- ) N - = X3
@vgv;;]vgvv‘-‘jva'qvimks R w View1 - Top, Default
= v X ‘ Civil Tools v ‘ o ¥~ A QKR
lss.{ FDOT Plans Development - ‘ ..... } =) & Tasks
P 2 &
2} _}" @ﬂ; b+ _!—}-—l Sl ghs R, e
L9 [ = > il ! ’ 4 ~ ﬁDOT Plans Development
“ Analysis & Reporting - J2 Main Classic
= then click here -9 Subsurface Ltilities
Ly General Geometry. 7-4¢ Drawing
1 Neminn Camnns #inn

15. To offset the Utility Profile line 3 feet below the existing Terrain surface, on the Civil Tools
Task Menu, select the Vertical Geometry > Profile Offset Transition tool.

BH vertical Geometry H — R

BB |55 1o | [ D b A

Y

L 4’«'\’ .@"{ \
ELQ@Q

eyl
.
-
'

u/[_rf
TEEE ===}

—

TJA ‘l

file Offset Transition J\
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EXISTING TERRAIN AND FEATURES - Add Existing Utility Lines for Cross Section Viewing

a. Setthe Placement Method to Single Offset.

# Profile Offset =R
Flacement Method  Single Offset El
| Offset: -3.000000

Mirror
Distance ~
Lock To Start J
Start Distance  [0.000000
Lock To End J
End Distance 1412 065176
Length 1323.780377
Feature )

Mame

Element Template Mone El

b. Following the prompt on the cursor select the water profile line in View 3.

c. Enter -3.0 for the Offset value.

d. Press the O key and press Alt to lock the profile to the start point. Data point to accept
the offset and start point.

e. Press Alt to lock the profile to the end point and data point to accept the end point. f.
Set Mirror to No.
g. Data point to place the profile line the view.

16. Select the water profile line in View 3 and hover over it to display the Context Menu. Select
Set As Active Profile.

- N - -
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Chapter 1 EXISTING TERRAIN AND FEATURES - Add Existing Utility Lines for Cross Section Viewing

17. Press the F2 key to open the 3D view and view the 3D water line.

By Profile

evel: Water_ex

Current Active 3D Linear Element: 10" WM (B)

>
/
7
18. Repeat these steps for each of the Utility Lines in the file.
19. Use Existing Features, Open Cross Sections in a View tool.
Existing Features E=mm A
~ ol a { Y A4
At ¢ [ K X9 K
Ty
E 8P 2\ N
. ‘ Open Cross Sections in a View i
Cross Sections v
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EXISTING TERRAIN AND FEATURES - Add Existing Utility Lines for Cross Section Viewing Chapter 1

a. Select the Baseline Survey line in the TOPO reference file as the Alignment.

|

select the EX_ US98
baseline

Ref: 3 (TOPORDO1.DGN)
3 COGO ELEMENT (Plan / Profile Draw)
i Tvoe = LINE L

b. Enter -100 feet for the Left Offset, then data point in the view.
c. Enter 100 feet for the Right Offset, then data point in the view.
d. Enter the Start Station value 0+00, then data point in the view.
e. Enter or lock the Interval to 50 feet, then data point in the view.
f.  Open View 4 and data point to display the Cross Section.

20. The existing Water Utility displays on the cross section.

® View 4, Cross Section - Line 1&”&‘@

= View Properties | v| [« <
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2 CENTERLINE ALIGNMENTS

INTRODUCTION
This chapter will introduce three (3) important OpenRoads Technologies for creating geometry/line work
while designing in FDOTSS4. They are:
o  Feature Definitions
o Civil Geometry Design Intent

e Design Standards

FEATURE DEFINITIONS

As defined in the Bentley Civil Tools help files:

“Feature Definitions are used to control symbology, annotation, and various other properties
that are applied to the geometric elements. The feature definitions are built by using your
existing feature table from GEOPAK (DDB), InRoads (XIN), or MX (PSS). These existing
feature tables are utilized by way of a link to the file, plus the addition of more settings to enhance
capabilities. The feature definitions are used to:

e Define what the geometric elements actually are. What is being modeled such as curb,
centerline, edge of pavement, etcetera.

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

e Define terrain modeling attributes (spot, break line, void, etcetera)
o Define surface display characteristics

An extensive FDOTCivilFeatures.dgnlib has been developed for the FDOTSS4 Workspace to be used for all
FDOT projects. All elements placed in the design file should have a defined Feature definition. The Civil
Geometry tools can be set with and Active FDOT Civil Features for element creation and assignment. They can
be viewed in the Project Explorer and in the Feature Toggle Bar.
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Chapter 2 CENTERLINE ALIGNMENTS - Civil Geometry - Design Intent

CiviL GEOMETRY - DESIGN INTENT

As defined in the Bentley Civil Tools help file:

“Design intent builds associations and relationships between civil elements. Object information
(how, where, and by what method it was created) is stored with the object to insure the original
intent is retained and honored in the design. If an element is modified, any related elements will
recreate themselves based on these stored relationships.

Civil Geometry or rule-base elements are created intelligently as the tools are used and elements are constructed.
The FDOTSS4 Workspace and design development workflow is highly dependent on using Civil Geometry for
the 2D plan layout rather than traditional MicroStation place elements tools.

CiviL GEOMETRY DESIGN STANDARDS

Also known as Design Geometrics and Criteria and as defined in the Bentley Civil Tools help files:

“Design standards can be used to maintain required curvature and other alignment checks when
performing geometric layouts. They work at two levels:

e Provide values for the element creation tools (for example, minimum radius and
transition lengths)

e Check the suitability of complex elements (for example, check for kinks in the
alignment)

Design standards are very alignment oriented. You may find limited value for using design
standards for non-alignment computations.

When a design standard is violated, feedback is provided in two ways:

e Anicon in the graphics on the element that has the problem. Hover over the icon to
reveal a tool tip report of the error.

e In the Civil Message Center

An extensive FDOTDesignGeometricsCriteria.dgnlib has been developed for the FDOTSS4 Workspace to be
used for all FDOT projects. Alignments created in the design file either with Civil Geometry Tools or Imported
should have a set Design Geometrics Criteria. FDOT Design Geometrics Criteria can be viewed in the Project
Explorer and in the Design Standard Toggle Bar.
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CENTERLINE ALIGNMENTS - Add Existing Utility Lines for Cross Section Viewing

EXERCISE OVERVIEW

Chapter 2

In this chapter exercise, the existing roadway Baselines for SR61 and US98 will be imported from a provided
(.gpk) file. A new Centerline of Construction for the SR61 roadway is required to improve the intersection with
US98. The new intersection will be located across from the School entrance on US98. It will be a 90 degree
angled intersection from US98. The centerline will require a new horizontal curve following the PPM design
guidelines as follows. In order to provide minimal property impacts to a local business on SR61 the alignment
will be offset from existing baseline to the west 30 feet and will re-join SR61 at a small skew that does not require

a horizontal curve.

Design Geometrics and Criteria

Plans Preparation Manual, Volume 1

Design Speed

50 MPH

Facility

Urban Arterial with Curb

Maximum Tangent Deflection w/out curve | 1 degree Table 2.8.1a

Minimum Horizontal Radius

881 feet Table 2.83

Minimum Length of Curve

750 feet Table 2.8.2a

2.1  Design New SR61 Centerline
2.2  Import Side Roads

2.3 Import Baseline

2.4 Create ALGNRDO1 Stationing Annotation Models

FDOT Training Manual

©2014 FDOT
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CENTERLINE ALIGNMENTS - Import Baseline

Exercise 2.1

Import Baseline

Import Baseline In this exercise, the user will create a new design file and import chains from the job00.gpk file

provided from the survey.

1. (Optional) Extract the 22049555201(2).zip file in the Data Set folder to the c:\e\projects folder.
2. From the desktop FDOTSS4 folder, double-click on the Create Files icon.
\;\7) [0+ FooTss4
File Edit View Tools Help
Organize = Includein library = Share with * Burn New folder
't Favorites * B4 ClearCrash
P Desktop ) Create 3D Deliverables
& Downloads (30 Create Fm)
i Recent Places oToMeeting
& OneDrive - Florida Department of Transportation [FL|ECSO's Website
B SharePoint [#FDOT CADD Support Community
[#%5 FDOT XML Signing
P Desktop [#f) FDOTS54 for PowerGEOPAK
4 Libraries [ FileChecker
A Danforth, Vern [\, Key Sheets
/8 Computer = B LandXMLVisualizer
3. Create a DSGNRDO1.dgn file with the dialog as shown below.

'3} Create File/Proj

Project [ C:\evprojects\22043555201 |
Workspace:  |FDOTS54 -]
Control File: [ ROADMWAY.CTL =l
File Group: |F|oadway Diesign Files [DGM) ﬂ
File Type:

Project Settings

&

INTERSECTION/INTERCHANGE DETAILS
INTERSECTION/INTERCHANGE PROFILES
KEY SHEET

LATERAL DITCH CROSS SECTIONS
LATERAL DITCH PLAN / PROFILE SHEET
MITIGATION AREAS

MOTIF FILE FOR PLAM SHEETS

MOTIF FILE FOR PROFILE SHEETS

PLAN AND PROFILE SHEETS

PL&N SHEET

POND DESIGM

POND XSECTIONS PATTERN LINES & SHAPES
PROFILE SHEETS

PROJECT LAYOUT SHEETS

PROJECT NOTES

FPROJECT FROFILE LAYOUT

PROPOSED DIGITAL TERRAIN SURFACE MODELS
PROPOSED PROFILE
QHENTITY COMPHTATIOM MFTAN S

Output File:  [DSGNRDOT

Output Folder: |Hnadway\

Seed File; |fdotseed2d dan

Seed Path: |rEsuurcesHsEedf

Action: |rr|d| | plotscale plotscale set

Create | Open File |
Active File for Dpen/Edit DSGMRDO.DGN

m

Erowse
Erowse

__boohAcion_|

24

Click Open File, DSGNRDO1.dgn displays.

©2018 FDOT

Click Create to create the file, DSGNRDO01.dgn.

Click OK to close the Create File/Project dialog.

Set/Update Plot Scale displays. Use the default settings and click OK.

FDOT Roadway Design and 3D Modeling



CENTERLINE ALIGNMENTS - Import Baseline

4. If the SURVRD file exists, Use the Attach Survey Reference Files tool from the FDOT
Menu. Otherwise skip to step 7.

m Standard | CellApps Acticns DesignAppsl Roadway | ©7 | &7 | [ C,g D OI

& Cleanup 3

€) CustomLine Style » EI@
O Draw 3

€) GEOPAKVBAs ’

€) Input-Output 4

O Miscellaneous 3

|O Reference Files ] | Copy Reference File Levels

O Revisions 3 Attach External Reference Files

€ Text | Attach Survey Reference Files

Batch Attach Reference Files
Reference-Raster Cleanup Utility
Reference File Tools

Display All Reference Files
Display Mo Reference Files

5. Select the SURVRDO1.dgn file.

£nig_date ++

-+
LT RERLIC T I %

& J SURVRDOL. dgn

6. From the MicroStation menu select File > References to view the attached files:

Tools  Settings
.E_:: - E fk B ¥ Iy ¢ Q ")—1 33 20 i g:j é 7 Hiite Mode: |Boundaries ~ |
St ¥ 4 File Name Model Description Logical Orientation Presentation Visible Edges [l
1 SURVRDO.dgn Default Master Model TOPO Coincident - Word  Wireframe: Dynamic v
2 SURVRDO1.dgn Default Master Modsl GDTM Coincident - Word Wireframe Dynamic W
3 SURVRDO1.dgn Default Master Modsl UTEX Coincident - Word Wireframe Dynamic W
4 SURVRDO1.dgn Default Master Modsl DREX Coincident - Word Wireframe Dynamic o
] ] 3
Scale | 1.000000 1.000000 Rotation | 00°00°00" Offset X | 0.000000 Y | 0.000000
II"Q 11 ? =l Nested Attachments: [No Nesting x| Dig A - 2 [
MNew Level Display: [Config Variable * | Ge -

7. From the MicroStation menu select File > References and attach the following files:

e C:/lelprojects/survey/TOPORDO1.dgn (disregard if SURVRD exists)
e C:/lelprojects/rwmap/RWDTRDO01.dgn
e C:/lelprojects/roadway/AERIALS.dgn

8. Fit View and Save Settings, select Ctrl F.

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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CENTERLINE ALIGNMENTS - Import Baseline

9. Change the Task Menu to Civil Tools.

Tasks

s B View1, Default
JTasks 3] e 460 ollcila
[@ FDOT Plans Development

SRS Tasks
lk l‘l‘"»il\-’ »gr.ﬂ}» FDOT Plans Development
@ Subsurface Liility Engineering
click here ey Drawing
- 3 Drawing Composition

Typical 5e
Key Sheets

Roadway Plans

Existing Features

10. Use General Geometry, Import Geometry tool and select the job00.gpk file in the Roadway
folder.

i1 General Geometry
RS A A
U pald

AEYR

- A

a. Navigate to the Alignment > No Features folder.

b. Click in each box to select BL98 and EX-61.

" %
Import Geometry

Alignment
—J-[¥] NoFeature

--|:|Cun.res
-] Point List

Create Civil Rules

Import | [ Cancel

¢. Click Import.
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CENTERLINE ALIGNMENTS - Import Baseline Chapter 2

11. Zoom to the intersection of EX-SR61 and US98, hover over the baseline to verify the
alignment imported in the previous step.

12. Use Horizontal Geometry, Set Feature Definition tool.

L Horizontal Geometry nH=EaA
a s o, g @ ¥
W -.?— ..a+ [_Set Feature Definition ]

+

PARATS

a. Set the Feature Definition to Baseline(BL).

Feature Type Linear

Feature Definition  Baseline(BL)

MName BL

b. Select both EX-SR61 and US98 line, then click Reset to set the Baseline(BL) feature
on the lines.

13. Select the Element Selection to exit the command.

Tasks

& Civil Tools

L RETTN = 4

3‘[ Elermnent Selection }

FDOT Roadway Design and 3D Modeling ©2018 FDOT 2-7



Chapter 2 CENTERLINE ALIGNMENTS - Design New SR61 Centerline

Exercise 2.2 Design New SR61 Centerline

This exercise will use several Construction lines to create the final Centerline as shown below.

ConstrLinesd

» ConstLinesl

1. Locate the Driveway into the school off US98 between the baseball field and the parking lot.

2. Now that the new intersection is located, turn the display OFF for the Aerial Reference file.

2-8 ©2018 FDOT FDOT Roadway Design and 3D Modeling



CENTERLINE ALIGNMENTS - Design New SR61 Centerline Chapter 2

3. Use the Horizontal Geometry, Line Between Points tool.

=
i
n
>

Horizontal Geometry
T T e -

a &1 oy, e @ 4
W o e

A
L3, 7

Line Between Points —
R d’ i St r_l-l, NI

T =

a. Use Feature Definition ConstLinesBlueDash and Name ConstLines1.

b. Start a line perpendicular to BL98 and ending at in the middle of the Driveway. Be
careful not to snap to anything on the second point.

Distance 63175133
Line Direction 00°00°00"

Feature A

Feature Definition  ConstLines BIueDaEl

Name Constlines1

FDOT Roadway Design and 3D Modeling ©2018 FDOT 29



Chapter 2 CENTERLINE ALIGNMENTS - Design New SR61 Centerline

» ConstrLines?2

1. Use Horizontal Geometry, Simple Line From Element tool.

HH
11}
n
>

" Horizontal Geometry
1'%, % @ 2
B +
i - K

S
L ¥ -_

Simple Line Fr El t

O [f'”G 'lmrF:Erlcm emen
2N

)

m

)

2. Use Feature Definition ConstLinesBlueDash and Name ConstLines2

3. First select ConstLinesl, then use the AccuSnap to locate the beginning of the line at BL98.

TrimExtend Mone

¥| End Distance -2000.000000

Feature

EnterEnd IDis ance Feature Definition ConstLinesBlue DaEl

Mame ConstLines2

4. Enter a Distance of -2000 feet. Data point in the View to accept the Distance.

5. Data point to accept Trim None.

2-10 ©2018 FDOT FDOT Roadway Design and 3D Modeling



CENTERLINE ALIGNMENTS - Design New SR61 Centerline Chapter 2

» ConstrLines3

1. Use the Horizontal Geometry, Single Offset Entire Element tool.

= A

£ Herizontal Geometry
4% % % @ 7
+

W-g e

E S T ’_
RO /M, 0072
T ™

N 2T - AR
s| WY -

b2 Single Offset Partial

1 Single Offset Entire Element

2. Use Feature Definition ConstLinesBlueDash and Name ConstLines3.
3. Data point in the View to create a line -30 feet Offset to EX-61.

4. Uncheck the mirror option to No, and click in the View.

¥ Dffset
Mirror
Feature

Feature Definition ConstLinesBlueDal = |

Name ConstlLines3

5. Once the new line is created, turn the Display OFF for the TOPORD Reference file.

FDOT Roadway Design and 3D Modeling ©2018 FDOT 2-11



Chapter 2 CENTERLINE ALIGNMENTS - Design New SR61 Centerline

» ConstrLines4
Next step, create a line from the Offset line to intersect the EX-SR61 line at a 1 degree deflection angle.

Find the Azimuth angle of EX-61, select the element and click the Context Menu Description.

1.
Copy the bearing value into the buffer space selecting Ctrl C <OR> right-click Copy.

2. Use the Horizontal Geometry, Line Between Points tool.

-
1]
[ ||
>

£ Horizontal Geometry
™ 0 J
a b g @ #
+

W ¢ @

. .,.‘,.._:!__

R dLIHE Between Points ):I = JL\‘}
- [3 3 3 S —

T

3. Use Feature Definition ConstLinesBlueDash and Name ConstLines4.

4. Start a line at the intersection of ConstLine2 and ConstLine3 enter a value of 2000 feet for
the Length and use the Bearing in the buffer as the Line Direction minus 1 degree.

Enter End Point

2000.000000]

| Distance 2000.000000
| Line Direction 100°56'19.86852788"

Feature ~

Feature Definition  ConstLines EIueDasl‘El

Name Constlines4
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CENTERLINE ALIGNMENTS - Design New SR61 Centerline

5. Use MicroStation Trim to Element and extend the ConstLines4 line to intersect EX-61. This
step will create an interval element ConstLines5.

» Verify the Construction Lines Maintain Design Intent

1. Change the Active Level to Scratchl _dp. Use MicrosStion Drawing to Place Circlee with
MicroStation with a center at the end of ConstrLines5

2. Open View 4 and use Copy View from View 1. Zoom into the School Entrance in View 4

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Chapter 2 CENTERLINE ALIGNMENTS - Design New SR61 Centerline

3. Move the location of the ConstLines1 and check the end of ConstLines5 to see if the location
has been corrected.

Hint  1: Select the first line and Use the manipulator tool handle in the middle to move parallel location.

Hint 2 Select ConstLines5, Use MicroStation Undo/ Redo to see the end change location.

4. Select Ctrl Z to undo change.

5. (Extra Exercise) Change the Offset Distance of ConstrLines3 from -30 to -40 to verify that
the end of ConstrLines4 will change.

6. Select Ctrl Z to undo change.

2-14 ©2018 FDOT FDOT Roadway Design and 3D Modeling



CENTERLINE ALIGNMENTS - Design New SR61 Centerline

» Construct a Horizontal Curve between ConstLines2 and ConstLines5 to Meet
Geometric Standards.

1. Use the General Geometry, Design Standards Toolbar.

—H
]
n
>

it General Geometry
Q E[l’iui%” ﬁé?é)@ F c®
j Design Standards Toolbar h
>

2. Set Active the Design Facility Standard to: Arterial, Flat, Urban, with Curbs, 50 MPH.

H- Ramps (FDOT_DesignGeometricsCrtera Design Library]
- Aterials (FDOT_DesignGeometricsCrtera Design Library)

- Flat Temain (Arterals (FDOT_DesignGeometriceCriteria Design Librany)]
+ Rural (Aterals (FOOT_DesignGeometricsCrtena Design Librag
=1 Urban (Arterials (FDOT_DesignGeometricsCrterda Design Lib
=} With Curb and Gutter (Arterals (FDOT_DesignGZeometri
L. 30MPH (Arterals (FDOT_DesignGeometricsCrtera Design
I5MPH (Arterals (FDOT_DesignGeometricsCriteria Design
OMPH (Arterals (FDOT_DesignGeometricsCriteria Design

#- Without Curb and Gutter (Aterals (FODOT_C
+1- Rolling Temain (Aterals (FOOT_DesignGeometriceCriteria Design Library
- Collectors (FDOT_DesignGeometricsCriteria Design Library)

+ Frortage Roads (FDOT_DesignGeometricsCriteria Design Library)

4 Interstate/Freeway (FDOT_DesignGeometricsCriteria Design Library)

3. Activate the Toggle Active Design Standard icon.

Chapter 2

B Design Standards Toolb. ===

Yy [y || eterials'\Fiat Temain'\Urban\With Curb af v | | 50MPH

Toggle Active Design Standard

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Chapter 2 CENTERLINE ALIGNMENTS - Design New SR61 Centerline

4. Use the Horizontal Geometry, Simple Arc tool.

-
i
n
>

£ Horizontal Geometry

Qﬂlﬁi&; ?@‘.

+
w..p_'_‘*

E 44
Or’" ],
TN

R

| Sirnple Arc |

T

5. Use Feature Definition ConstLinesBlueDash and Name ConstLines6.

6. Create a Radius between ConstLine2 and ConstLine5 using the default value 881.4738, Set
Trim/Extend to Both.

Trim/Extend  Both

V| Radius 281.0000
Loop
Feature

Feature Definition  ConstLinesBlueDash

Name ConstLines5

Atenals\Fat Teran \Uban\With Cud & v | | S0MPH
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CENTERLINE ALIGNMENTS - Design New SR61 Centerline Chapter 2

» Make a Longer Driveway into the School.

1. Use Horizontal Geometry, Line Between Elements tool;

-
]|
n
»

" Horizontal Geometry
2 5 %, % Y ¥
N N +

i

oA -
E My
N, 7R
R { Line Between Points ™y T
el Y

T2 TN

a7 l Ar T e XTI

2. Turn ON the TOPORD file.

3. Use Feature Definition ConstLinesBlueDash and Name ConstLines6.
4. First, snap to the end of the first Construction line placed, ConstLines1.

5. Then snap to the end of the Existing Centerline in the TOPORD file.

Enter End Point

~

Note After the line is constructed a Warning icon may appear on the line because the Active Design Standard
icon is being toggled ON and the tangent length may be less than the minimum 100 feet.
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Chapter 2 CENTERLINE ALIGNMENTS - Design New SR61 Centerline

> Next, Create a Centerline of All the ConstrLines.

1. Use the Horizontal Geometry, Complex by Element tool.

-
]
||
?

¢ Horizontal Geometry

b % % @

5

¢ @
ES N YN
RO /M6, 00T

Ty
-

2
_;1_ R i o= =

J Complex By Elements |
e s

Lo

2. Create the new Alignment by connecting the elements. Use Feature Definition Centerline(CL)
and Name SR61, with no spaces. Use the Manual Method.

Method Manual

Maximum Gap 0.032808

Feature

Feature Definition  Certedine(CL)
Mame SRE1

3. Be careful to select at the school side first and near the start of the line.

Method Manual

Maximum Gap 0.032808
Feature

Feature Definition Centerdine(CL)

Name SRE1

Locate Mext Element
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CENTERLINE ALIGNMENTS - Design New SR61 Centerline Chapter 2

4. Continue until New Centerline is constructed as shown below.

>

1.

5.

Complex Elemg
Feature: Center “
No Active Profile
Level: CLConst_dp
DDEB FEATURE
Attribute = CLC

Set a Begin Station Value at the Intersection of BL98

Use the Horizontal Geometry, Start Station tool.

-H
]
n
»

Z_ Horizontal Geometry

Set a Begin Station value of 700+00 at the @ Eﬁ‘ﬁ"—@ w®
intersection of SR61 and BL98. +

W e o
Select the new SR61 Centerline(CL). - VAR , ¢ s -
Use AccuSnap to locate the Intersection with RO _fﬁ{-“ A ﬂ, pRAA

-~ -

BL98 and data point to accept. TN
8 T AT - S E

8|\ TV
Start Station l

mm .. e [ .

Enter 70000 and select Enter <OR> data point to accept.

Start Distance 119.175193
Start Station  700+00.00

Feature: Centerline{CL)
I\ Profile
ClLConst_dp
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Chapter 2 CENTERLINE ALIGNMENTS - Design New SR61 Centerline

» Describe the New Centerline Geometry

1. Use Horizontal Geometry, Horizontal Geometry Report tool.

<. Horizontal Geometry I

a I, % @[]

W g +¢"' [ Horizontal Geometry Report }

e /N YNV

2. Select the SR61 Centerline (CL). Use the settings below at the prompt to generate the report
shown.

Lock To Start
Start Station
Lock To End

End Station

Interval

[ Interval

Profile

] Included Profiles Mone

Horizontal Alignment Review Report

Report Created: 7/29/2014
Time: 10:32am

Project: Default
Description:
File Name: C:\e\projects\22049555201\roadway\DSGNRDO1.DGM
Last Revised: 7/29/2014 10:30:42

Note: All units in this report are in feet unless specified otherwise.

m

Alignment Name: SRE1
Alignment Description:
Alignment Style: Centerline(CL)

Station Northing Easting
Element: Linear
POB () R1 698+53.79 402573.996 2006962 466
Pl () R1699+55 72 402619.953 2006871.488
Tangential Direction: N 631158 7" W b
Tangential Length: 101.93
Element: Linear
Pl () R1 699+55.72 402619.953 20065871.488
Pl () R1 700+00.00 402642.100 2006833.142
Tangential Direction: N 59°59°28.0" W
Tangential Length: 44.28
Element: Linear
Pl () R1 700+00.00 402642.100 2006833.142
PC () R1705+69.84 402927.098 2006339.688
Tangential Direction: N 59°59°28.0" W
Tangential Length: 569.84

Elarnnmts Miranlar
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Chapter 2

Hint  Ifthe Stationing format is not displayed correctly, In the Bentley Civil Report Browser, select Tools Format

Options
IR TGN - Rl il
L —
File [ Tools | Help
[cxp  StyleSheet Root. er\8.11.9%:
. Format Options... e sl
AT
@ Horizontal Alignment Length sl
HE R PSR T T Y . NS |
' R
Format Options ﬂ
Mode Precision Format o |
Morthing/Easting: I 123 I
) Help

Blevation: 012 -
Angular: Degrees | ID'1 | Iddd“mm'ss.s";l ™ Include Angular Suffic
Slope: joiz +| [50% |
Use Atemate Slope if Slope Exceeds: Iﬂ_q]m;

Altemate Slope: Iﬂ. i Ig_ﬂ.q ;I
Linear: 012 -
Station: ID'12 _.':: !5;_,55 =5 5 'I Delimiter: |+
Acres/Hectares: 012 -
Area Units: 012 -
Cubic Urits: |ﬂ1 I [~ Convert to Cubic Yards
Direction: IBearings ;I I[I'.1 ;I Iddd mm'ss 5" ;I
Face: IF-!jght Face vl
Vertical Obsenvation: IZen'rth ,I

» Save the SR61 Centerline to the job00.gpk

1. Use the General Geometry, Export to Native tool and save the SR61 Centerline to the

job00.gpk file.

ﬂl General Geometry

RS N A A

—.

W Z [Z1]y

E —:i;— by | Export to Mative |

JIEY

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Exercise 2.3 Import Side Roads

1. Use General Geometry, Import Geometry tool.

2. Navigate to the Alignment > NoFeature folder.

i General Geometry
R R A AED
wiZ]z'y
P

phe |
EY

E
Il
1
b

3. Select the following GEOPAK chains from the job61.gpk file: Friendship, Friendship2. Be
certain to Uncheck the Profile before clicking the Import button..

Note This file may be named job61.0rg in the dataset, copy and rename it job61.gpk

&-C]ELIEC =
&[T EMMETT
&[] EX-REUSE
&[] EX-WATER
-] FISHHAWK
FRIENDSHIP

m

[T JGREENLIN
- [CTHILLGREENE
E-CILISA
EHCIMILL

E10LD SRE1 =
4 | 1 | »

4. Use Horizontal Geometry, Set Feature Definition tool.

£ Horizontal Geometry S
. Feature
=
Q m %Ih ﬂ? {@ _"" Feature Type Linear
W _¢_ +¢+ ’ Set Feature Definition } Feature Definition Certering(CL)

Name FREINDSHIF

N A
& . Vo L'J\‘L F-
a. Set the Feature Definition to Centerline(CL).

b. Select both FREINDSHIP and FREINDSHIP2 line, then click Reset to set the
CenterLine(CL feature on the lines.

c. Select the Element Selection to exit the command.

Tasks

[ Civil Toaols

0 L BEERTLE

31 Element Selection ]

2-22 ©2018 FDOT FDOT Roadway Design and 3D Modeling



CENTERLINE ALIGNMENTS - Create ALGNRDO1 Stationing Annotation Models Chapter 2

Exercise 2.4 Create ALGNRDO1 Stationing Annotation Models
1. Fromthe FDOTSS4 menu, select Actions > Create/Edit File.

m Standard | CellApps | Actions || Design Apps | Drainage Roadway | <7 | __||C'| D I

|e Create/Edit File | EI@

[»  Set Geographic Coordinate System
£} Set Plot Scale of File
- 0 — Nawgator _
£X Sheets 3
2. Create an ALGNRDO1.dgn file with the dialog as shown below.

[¥] Create File/Praject I. = &I

Froject: I C:hehprojectsh 22049555201
Whorkspace: I FDOTS554

Control File: | ROADWAY.CTL

File Group: | Roadway Design Files [DGN)

File Type:

&) EMT IT

AUTOMATED MACHINE GUIDANCE MODEL (3D

BACK OF SIDEwW ALK PROFILES

BORDER SHEET REFEREMNCE FILE FOR ERIDGE HYDRAULIC SHEET
BORDER SHEET REFEREMCE FILE FOR DRAINAGE MaAP SHEET
BORDER SHEET REFEREMCE FILE FOR PLAM SHEET

BORDER SHEET REFEREMCE FILE FOR PLAM/PROFILE SHEET
BORDER SHEET REFERENCE FILE FOR PROFILE SHEET
BORDER SHEET REFEREMCE FILE FOR <SECTIOMN SHEET

BOM CULVERT WINGWALL DESIGN AND SPECIAL DETAILS
BRIDGE HYDRAULICS RECOMMEMNDATION SHEET

CLIF BORDERS

COMCRETE SLAR INVENTORY

CURYE OR COORDIMATE DATA SHEET

DIGITAL SIGHATURE [MULTI)

DIGITAL TERRAIM MODEL / TIM MODEL - 30

DRAINAGE DETAIL SHEET

DRAINAGE FLOOD DaTa FORM

DRAINAGE MAP

NMBAINAGE OPTIOMAl MATERIAIS TARIIATIOMN

Output File:  ALGNRDOM|

Dutput Folder:  Roadway, Browse
Seed File: fdotzeed2d.dgn Browsze

Seed Path: resourcesseads

Action: mdl | platscale;plotzcale setmodel create desion ALGNI Apply Action

I Create J [ Open File ]
Active File for Open/Edit ALGHRDO1.DGM

—

3. Click Create to create the file, ALGNRDO1.dgn. Click Open File, ALGNRDO1.dgn displays.
Click OK.

Note This tool now creates multiple models to display Stationing at different scale once the Open File button is
clicked.
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Chapter 2

4. Verify the Active Model in the design file is ALGNRD_50.

T RrENRS

T Default Views

MName Model

T ALGNRD_10 Views ALGNRD_10
T ALGNRD_20 Views
Tt ALGNRD_30 Views

ALGNRD_20
ALGMNRD_30
ALGNRD_40
ALGNRD_50
ALGNRD_100

1 ALGNRD_200 Views ALGNRD_200
1 ALGNRD_400 Views
1 ALGNRD_500 Views
Tt ALGNRD_1000 Views ALGNRD_1000
1 ALGNRD_2000 Views ALGNRD_2000

ALGNRD_400
ALGNRD_500

Default

[ ALGNRD 50 view = || T2 ([t 2] 3] 2]5] 6] 7|2

CENTERLINE ALIGNMENTS - Create ALGNRDO1 Stationing Annotation Models

5. In MicroStation, select GEOPAK > ROAD > Design & Computation Manager.

a.

2-24

GEOPAK | Window Subsurface Ltilty Engineering  Help

ROAD *  ROAD Tools
SURVEY ' Project Manager
| DRAINAGE 3
LANDSCAPE | Active Chain Control
1 WWATER SEWER y|  Element Attributes
l 3PC AdHoc Attribute Manager
Training
User Preferences
Activate Map

Geometry

M

»

Design & Computation Manager

Quantity Manager

Navigate to the Roadway Design > Plan Features folder and select CL Centerline of
Construction (with stationing).

H Design and Computation Manager

= | =

X

Fle Edit Settings

Favorites

&~ id @2

Help

fmnllg

1 Topography
(21 Structures

[ Roadway Design
[ Plan Features

&R CAFDOTSS3 geopakdatabases \FDOTSS3.ddb

=1 RW ttems for Roadway Plans

&y A5 Archeclogical Sites

m

&y BLDGF Buildings (Proposed)
ESW Back of Sidewalk
CI COGO Information

& CL Centerine of Construction {with stationing)

d CACD Curve & Coordinate Data
ﬁ CZ Clear Zone

& DITCH Ditch Line

DWY Driveway. Lane. Tumout

-

©2018 FDOT
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CENTERLINE ALIGNMENTS - Create ALGNRDO1 Stationing Annotation Models

b. On the CL Centerline of Construction dialog, check the Place Influence box and

click the Draw Plan & Profile button.

-
i

Adhoc Attributes

[] Mew Blement Only

C.

- —
Place [Mluence

Match Point Text

Draw Plan & Profile

6. On the Draw Plan & Profile dialog,

a. Change the Element Type to Stationing.

b. Enter 50 for the Label Scale.

h Draw Plan &

ltem:
Element Type
Key4n Poirts:

entedine of Construction {with stationing)
(Sidioring ) ~] Label 5@_

Select Chain to Draw

BLSE
EX-61
FRIENDSHIF
SRE1

Tick Marks

Tick Mark Stations
{PPC/PT/TS/C5/5C/ST/PI Labels!
Pl Labels

Small Ticks
[Ticks Left; Labels Left

)

Large Ticks
[Ticks Left; Labels Left

Control Point Labels
[As Per Preferences

FDOT Roadway Design and 3D Modeling
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Chapter 2 CENTERLINE ALIGNMENTS - Create ALGNRDO1 Stationing Annotation Models

c. Inthe Select Chain to Draw List box, select on SR61.

!‘1 Draw Plan & Profile

ltem: | CL Centerine of Construction {with stationing)
Element Type: |Stationing x| Label Scale: |50

Select Chain to Draw

BLog | Tick Marks
EX-61 | Tick Mark Stations
| ER IP
( [sRe1 V| PC/PT/TS/CS/SC/ST/PI Labels
| Pl Labels

Small Ticks
| Ticks Left; Labels Left

Large Ticks
| Ticks Left; Labels Left

Control Paint Labels
| Az Per Preferences

7. Close each of the Design & Computation Manager dialogs (3) and click Fit View to see the
results.

8. In MicroStation, select File > Save Settings <OR> select Ctrl F.

9. (Optional) Continue to add the Stationing Annotations by repeating these steps for the different
scale models.

10. Return/Open to the DSGNRDO1 file and attach the Reference in the ALGNRDO1_50 Model
file.
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2D PLANS

INTRODUCTION

This chapter will continue to use the OpenRoads Technology for Horizontal Geometry. Rather than use
traditional MicroStation element creation tools, these exercises will provide participants with practice using the
Civil Tools. Using Civil rule-based Feature Definitions assures design intent is incorporated into the two
dimensional (2D) plan layout. This will, in turn, prove valuable when design changes or “what if scenarios are
needed or tested.

This chapter also introduces two (2) important new OpenRoads Technologies for creating geometry / line
work while designing in FDOTSS4. They are:

e Civil AccuDraw
e Civil Cells

CiviL AccuDrRAaw

As defined in the Bentley Civil Tools help files:

“Use Civil AccuDraw to allow precise input of points, whether the points are physical points or
end points of linear geometry. The Civil AccuDraw values can be persisted as rules on the points
by locking both values in the Civil AccuDraw input. Several methods can be used, among them
are:

e Distance and Direction, to set the order of ordinate entry to distance then direction,
with both sharing a common point of origin.

e Dist-Dir, to set the order of entry to distance for the first ordinate then direction for the
second ordinate, without a common point of origin.

e Dist-Dist, to set the order of entry to distance for the first ordinate then distance for the
second ordinate, without a common point of origin.

e XY, to set the order of ordinate entry to X-axis then Y-axis, with the two sharing a
common point of origin.

e DX DY, to set the order of ordinate entry to the difference in X coordinate then the
difference in the Y coordinate, with the two sharing a common point of origin.

e Station-Offset, to set the order of ordinate entry to station identification then offset
value, with both sharing a common point of origin

The delivered methods are those configured by default. These defaults can be edited, removed,
or additional methods may be added.

FDOT Roadway Design and 3D Modeling ©2018 FDOT 3-1



Chapter 3 2D PLANS - Civil Cells

CiviL CELLS

As defined in the Bentley Civil Tools help files:

“A civil cell is a collection of civil elements - geometry, templates, and terrain models - which
can be placed repeatedly in a design. The collection of civil elements will have been created
relative to one or more reference elements. When you place the civil cell, you choose the new
reference elements, and a new collection of civil elements is then created relative to them. A civil
cell can therefore be thought of as a copy of the original collection of civil elements, relative to
the geometry of the new reference elements. Civil cells can be 2D or 3D. They can consist of 2D
(plan) elements only, or 3D elements (2D elements with profiles), and can include terrains,
linear templates, area templates, and simple corridors.

When the new civil elements are created, all of the rules associated to them are also created.
This means that the new civil elements retain their relationships, both with each other and with
the reference elements, and therefore know how to react when these relationships change. In
addition, the Civil and MicroStation toolsets can still be used on the new civil elements, to adjust
and further refine the design as required, because there is no difference between a civil element
created by a civil tool, and one created by placing a civil cell.

Civil cells can save a lot of time and effort, because they replicate the complete series of steps
needed to create the civil elements. They also help to ensure compliance with design standards,
by making a civil cell available to the design team.

EXERCISE OVERVIEW

3.1  Preparation for 2D Plans

3.2 BL98 Milling Limits

3.3  BL98 Side Street

3.4 BL98 Widening

3.5 BL98 Widening Taper Line

3.6  For SR61 New Construction Template Lines

3.7  Add Right Turn lane on BL98

3.8 Add the School Entrance right Turn Lane off BL98 Intersection
3.9  Create/Edit the Intersection Curve Radii

3.10 Trim Back Sidewalk and Curb Lines to the Curve Radii

3.11 Use Civil Cell Technology to Place Curb and Sidewalk Around the Radii
3.12 Create a Custom Civil Cell for Other Radii

3.13 Place Left Turn with Traffic Separator

3.14 Place Right Turn Island

3.15 For BL98 Intersection Crosswalks Lines

3.16 Create BL98 Turnouts

3.17 For BL98 Intersection Shoulders

3.18 For Friendship Intersection
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2D PLANS - BL98 Milling Limits,

Exercise 3.1

Preparation for 2D Plans

1. (Optional) Extract the 22049555201(3).zip file in the c:\e\projects folder.

2. Open the DSGNRDOl.dgn file of the c:\e\projects\22049555201\roadway\ folder in the
FDOTSS4 Workspace in MicroStation.

Exercise 3.2

BL98 Milling Limits

Chapter 3

In this exercise the exiting pavement edge lines from the TOPORD file are copied to be used as the Milling Lines

for the proposed improvements.

1. Use MicroStation References to attach and display the TOPORDO01 and RWDTRDO1

Reference files.

lools  Settings

EH- R ge £D¢RAO M DI @ x b v

Hierarchy

DSGNRDO1.DGN

d

[+]| ¥ |4 FileMName Model Description
Aerials dan Diefault Master model
M RWDTRDO1.DGN Default Master model
W TOPORDO1.DGN Diefault Master model
ALGNRDO1.DGN ALGNRD_50 Global Crigin aligne.

2. Use MicroStation Level Display to turn OFF all the TOPORDO1 Levels except the

PavtAsphalt_ep.

Level Display - View

1

Gy Gy (ViewDispiay  ~]
\Cf”‘}:mn.euevwv

= DSGNRDOT.DGN
V¥ Aerials.dgn
v8 RWDTRDO1.DGN
J TOPORDO1.DGN
J ALGNRDO1.DGN, ALGNRD_50

Name

T
S

4

BankMent_ep
Bridge_ep
BridgeHe_ep
Building_ep
CGBack_ep
CGep_ep
CGFace_ep
ConcSlabs_ep
Declc_ep
Driveway_ep
DummyChains_ep
Fence_ep
HoodLight_ep
Gates_ep
GroundShot_ep
Handrail_ep
Hole_ep
Mailbox_ep
MizcEquip_ep
Pavemk_ep

PavtConc_ep
PaviCrown ep

FDOT Roadway Design and 3D Modeling
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Chapter 3 2D PLANS - BL98 Milling Limits

3. Use MicroStation References, Merge into Master tool to copy existing edge PavtAsphalt_ep
lines into the active DSGNRDOL file.

Tools  Settings
EV R % b M ¢ Q r)J '_3—] EI; i Fj gfj é > Hiite Mode: |Boundaries v |
Hierarchy ] ¥ |3 FieName Model
= DSGNRDO1.DGN Aerialz.dan Default
RWDTRMN Ni5N Default
v TOPOR  Adtach... Default
v ALGNF  Detach ALGNRD_50
Reload
Exchange
Open in Mew Session
Activate

Scale | 1.000000 | Merge into Master | Re
i sinlr @all  Make Direct Attachment [ ]

4. Use the Horizontal Geometry, Line Between Points tool.

Horizontal Geometry H .

- @
T

Line Between Points | "
] ) = -‘} J‘_‘}\L‘

-

™y

5. Create a PavementMilling(ML) line across the existing intersection of SR61 and BL98.

Distance 235.231729
Line Direction 59°52'05.3326349"
Feature -

Feature Definition  Pavemert Miling(M LE|
Mame ML
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2D PLANS - BL98 Milling Limits

6. Use MicroStation Break Element on the PavtAsphalt_ep line string elements where the new

PavementMilling(ML) line intersects.

Line String

Level: Pa

7. Repeat these steps for the other side roads along BL98.

8. Create a Selection Set of the PavtAsphalt_ep by level.

FDOT Roadway Design and 3D Modeling

Paret Tract ParcelRaw
ParkEquip_esp
PattemLines1_dp
PattemLines2_dp
Pattemlines3_dp
Pattemlines_ep
PavedMedianBase_px
Favemh_ep

Pavers

PawtAsph_ep
PavtAsphalt
PavtAsphalt_pm

©2018 FDOT
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Chapter 3 2D PLANS - BL98 Milling Limits

a. Subtract out of the Selection Set the Intersection lines at SR61; these will not be
PavementMilling(ML) lines.

Level

Parent Track Parcel

Paret Tract Parcel Raw
ParkEquip_ep
PattemLlines1_dp
PattemLlines2_dp
Pattemlines3_dp
Pattemlines_ep
PavedMedianBase_px
Pavemk_ep

Pavers

PavtAsphalt
PavtAsphalt_pm

b. And also subtract out of the Selection Set the Intersection lines at Friendship Road.

PavtAsph_ep
ActivePointCell_dp
AdhocPoint_dp
AdvWamPanel
Aggregate
Alignment
Alignment Raw
ArchSite_ep
AtificialCovering
ATDims
Attenuator
Attenuator_ep
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2D PLANS - BL98 Milling Limits Chapter 3

9. Use the Horizontal Geometry, Set Feature Definition tool.

H
1]
n
t 4

Horizontal Geometry
11 % gl
il —ch 7t | Set Feature Definition |

SN A
e/ N, U
RO /e AT

10. Data point to change the elements to the Feature Definition, PavementMilling(ML).

Feature

Feature Type Linear El
Feature Definition PavememMiIIing[I'vEl
MName ML

11. Change the Selector tool back to New and verify the New Feature Definition by hovering over
a line until the Context Menu displays.

Line String: MLGE

Feature: PavementMilling(ML)
Mo Active Profile

Level: PavtMilling
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2D PLANS - BL98 Side Street

Exercise 3.3 BL98 Side Street

In this exercise Civil AccuDraw is used to help construct a side road centerline on BL98.

1. MicroStation AccuDraw and Civil AccuDraw should never be toggled ON at the same time
because both use some of the same Shortcut Key ins. Toggle OFF the MicroStation
AccuDraw.

nC ‘\e\projects\22049555201\Ro:
ni——
File Edit Element Settings Tools Utiites Workspace GEOPAK Window
@v@v@v;.ﬁvév \Q v@
P v B X1 View1, Defa
JTasks v | [ v o o
| Civil Tools 2l
2. Use General Geometry, Civil AccuDraw tool to activate the Civil AccuDraw toolbar.
i} General Geometry S

W LY
e

R | |‘-'1 Activate Civil Accudraw Toolbar ]

3. Click on the Mode Station-Offset to toggle ON.

4. Use the Horizontal Geometry, Line Between Points tool to create a ConstLineBlueDash line
perpendicular to the BL98 at Station 39+00 for a Length of 80 feet used as a side road
centerline. Here are the steps to use Civil AccuDraw with the Station Offset option:

. Horizontal Geometry .
o Ry

W +~.a+

NN

R (]Line EetWE:En F'l:Lint: i{ﬂ'ﬁ‘ g

~y

—.Y
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2D PLANS - BL98 Side Street Chapter 3

Important! op, the cursor prompt, tab to the offset field and use the Shortcut Key-in o, and select
the reference line BL98. The cursor will now track the station and offset.

Station | 277215 R1

Erter Sort POy

Distance 30723862
Line Direction 00°00'00"

Feature
Feature Definition  ConstlinesBlusDash

MName Constlines

"Select a reference element |
or Reset to return to
lcommand.

a. For the first data point, set the Snap Locator button to Perpendicular, and select on
the BL98.

Feature -

sture Definition  Const IJnesBIueDaEl

e Congtlines

Offset |0.00
—
Enter Start P

Complex Ele
Featire: Bas:
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Chapter 3 2D PLANS - BL98 Side Street

b. For the second point tab to the Station field in the AccuDraw Cursor Prompt dialog,
enter Station value 39+00, select Enter to lock in on the station.

Feature ~

Feature Definition  ConstlinesBlue Dasl‘lz‘

Name Constlines

c. Tab to the Offset field in the AccuDraw Cursor Prompt dialog, Enter Offset value 80,
select Enter to lock.

Feature A~

Feature Definition  ConstLinesBlue Dasl‘El

Name Constlines

Enter End Point
Distance| 80.000000

d. Data point in View to place the point.

Feature ~

Feature Definition  Const LinesBIueDaEl

Name Constlines
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2D PLANS - BL98 Widening

Chapter 3

Exercise 3.4 BL98 Widening

In this exercise, the proposed Pavement Lines used for widening on BL98 are created at the following locations:

S'?'L'SIA'IIQJN OFFSET LENGTH
1 28+00 16 feet 500 feet
2 33+00 32 feet 600 feet
3 30+00 -24 feet 300 feet
4 33+00 -24 feet 1000 feet

Locate Element <Alt> to Pick element in

1. Toggle OFF Civil AccuDraw tool.

2. Use the Horizontal Geometry, Single Offset Partial tool.

Z_ Horizontal Geometry

BE vertical Geometry

# Terrain Model

Ly L

HH
]
n
>

Single Offset Entire Element

Single Offset Partial

[E TV T T

Variable Offset Taper

Ratio Defined Taper

a. Select the BL98 line at the prompt to Locate Element.

FDOT Roadway Design and 3D Modeling

©2018 FDOT

3-11



Chapter 3 2D PLANS - BL98 Widening

b. Fillin the Single Offset Partial dialog as shown below.

(@ Single Offset Partial  |sculs=h e |
J| Offzet: 16.000000
Mirror
Distance o
Leck Te Start

| Start Distance 28+00.00

Lock To End
' End Distance |27+95.59
I | Length 500.000000
Feature L
Feature Definition El
MName EOPA

L

c. Data point in the View to accept the Offset.

d. Data point in the View to accept Length.

Feature ~

Feature Definition  PavemertAsphatt{EOPA] |
EOPA

Mame

e. Data Point in the View to accept No at the Mirror option prompt.

3. Repeat this procedure for each of the PavementAsphalt(EOPA) widening lines diagram and
table above.
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2D PLANS - BL98 Widening Taper Line Chapter 3

Exercise 3.5 BL98 Widening Taper Line

In This exercise a tapered Pavement Asphalt (EOPA) line off BL98 is created at the following location. Select
Alt to enter the End Station.

START START
STATION | OFESET END STATION END OFFSET
39+00 20 feet Alt to end Station Lock Snap Nearest

=187-36:1

HinT  Toggle On the Civil AccuDraw.
1. Use the Horizontal Geometry, Variable Offset Taper tool.

r Horizontal Geometry E=0
T i tam 7
a7l g @ #
W g o
gl N 8 !——
* L3 -

-
RO /6@, oA
T2
A T AT AR
5 \f.);‘j’ V_‘- l 1 Single Offset Entire Element

b

(]

Single Offset Partial

BH vertical Geometry

VAl

‘-- Variable Offset Taper
& Terrain Model p—
¥ 4 Ratio Defined Taper
— P
T corridor Modeling =
= Open 'Offsets and Tapers' as Toolbox

=2 30 Geometry
2. Select the BL98 element to offset from.
3. Enter the Station at 39+00 and select Enter to lock the value.

4. Tab to the Offset, enter 20 and select Enter to lock the value.
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Chapter 3 2D PLANS - BL98 Widening Taper Line

5. Data Point in the View to set the first point.

Start Parameters - <Alt> Lock To 5t
Start Offset | 20.000000 | &5(40
Station | EENIDNDGN &
Offset (20000000 | &

6. Select Alt key to lock the End Station value.

7. Set the AccuSnap tool to Nearest, hover over the right PavmentMilling(ML) until the Snap
Mode displays.

End Parameters - <Ait> UnLock
From End

EndOﬁsetJ I

Complex Element: ConstLines®
Feature: PavementAsphalt(EOPA)
Mo Active Profile

Level: PavtAsphalt

8. Data Point to place the second point and complete the command.
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2D PLANS - For SR61 New Construction Template Lines Chapter 3

Exercise 3.6 For SR61 New Construction Template Lines

First, it is necessary to create a Template Limits line for the Project Typical PPM Civil Cell. This is a Construction
type element which is used to define the Begin and End Station limits.

1.  Use the Horizontal Geometry, Single Offset Partial tool.

" Horizontal Geometry EEA
45 % @ 7
W @ +‘-+
SN A ) -
B/ N, (AN
RO /MG, 20
T
AL };T‘- P it 2
3 \J,—-’;f ,‘/_“_ — 1 Single Offset Entire Element

‘d_l' 2 Single Offset Partial
EH vertical Geamnetr T—=
_ .} 3 Variable Offset Taper

#™ Terrain Model =33 ) )
~=_ 4 Ratio Defined Taper

[ LI

2. Create a Feature line, ConstLinesGreen.
a. Select the SR61 Centerline(CL).
b. Set the Offset to 0.00.

c. For the first point, set AccuSnap to Intersection and select the intersection of SR61 and
BL98.

Eng Listance 3444961/ H1

y Length 3446171056

”~

Feature

Feature Definition  ConstLinesGreen EI

Mame Constlines

Start Parameters - <Alt> Lock T
lefset' 0000000 % 4p

Complex ETEment BLI2
Featirs: Razalinal( Rl 1
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2D PLANS - For SR61 New Construction Template Lines

d. For the second point, zoom out to the first intersection after the end of the SR61 curve
and snap to the right PavementMilling(ML) of existing SR61 <OR> Key in Station
716+50.

V| Offset 0.000000

Mirror

Distance ~
Lock To Start

Start Distance 169175193

Lock Te End

End Distance  2546.654831

Length 2377479638

Feature -~

Feature Definition  ConstLinesGreen Iz‘

Name

ConstLines

Hint  Use Intersect Snap and to place first point and Key Point snap for the second point.

3.

Use Civil Cells task, Place Civil Cell tool.

=
1]
n
b

S Civil Cells

] Place Civil Cell |
L= R e T L

a. Navigate to the FDOT_Templates.dgnlib, 4 Lane Divided Arterial(45 MPH or Less)
and select PPMEXHIBIT TYP5.

1 Active DGN

+}- FDOT_Driveways.dgnlib, Default

+- FDOT_Intersections dgniib, Default

: - FDOT_SidewalkCurb Ramps.danlib, Default

- FDOT_Templates.dgnlib, 2-Lane 2-Way Arterial_Collector
FDOT_Templates.dgnlib, 4 Lane Divided Arterial_Collector

: - FDOT_Templates.dgnlib, 4 Lane Divided Interstate System

+- FDOT_Templates.dgniib, & Lane Divided Arterial {Inside Shoulder
FDOT_Templates.danlib, 6 Lane Divided Arterial

- FDOT_Templates.dgnlib, 5 Lane Undivided Ateria_Collector Minir
+-FDOT. Templates.dgnlib, 5 Lane Undivided Arterial_Collector

: - FDOT_Templates.danlib, 4 Lane Divided Arterial (Urban Ditch)

+- FDOT_Templates.dgniib, 4 Lane Divided Arerial (55 MPH or Less
FDOT_Templates.danlib, 4 Lane Divided Aterial (45 MPH or Less

- FDOT_Templates.dgniib, Ramp B
+1- FDOT_Templates.dgnlib. Ramp C
+- FDOT_Templates.dgnlib, Shared Use Path

b. Click OK and follow the prompts to complete the Place Civil Cell command.
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2D PLANS - For SR61 New Construction Template Lines Chapter 3

c. Locate Reference Element, select the GreenConstLine.

HinT  Use the tab key to after clicking on an element to get to the last place GreenConstLine.
d. Resetto Skip View Alternates.

e. Data point to accept Civil Cell Placement.

Accept Civil Cell Placement

FDOT Roadway Design and 3D Modeling ©2018 FDOT 317



Chapter 3 2D PLANS - For SR61 New Construction Template Lines

4. Change the Front Sidewalk Utility Strip Width to Oft and the Sidewalk Width to 6ft,

a. Select the SidewalkFront Feature and zoom to find the Context Menu near the
middle of the element.

=3

Change the SidewalkFront Dimension from 3 to 0.
c. Change the SidewalkBack from 5 to 6.

d. Repeat this for both sides of the roadway.

f
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2D PLANS - Add Right Turn Lane on BL98

Exercise 3.7 Add Right Turn Lane on BL98

This exercise uses Civil Cells to add a right turn lane to the BL98.

1. Use Civil Cells, Place Civil Cell tool.

= Civil cells

Place Civil Cell

[ e et

2. Fromthe Place Civil Cell dialog, navigate to the FDOT _ Intersections.dgnlib and select Right

Turn Lane.

e
]
n
>

i

Chapter 3

[Pick Civil Cel

- Active DGN - 2 [l
+- FDOT_Curb Transitions.dgnlib, Default b q Q\

+- FDOT_Driveways. dgnlib, Default
- FDOT_Intersections darilib, Default
- CurbSidewalk Lines

- TSNose

- Left Tum with TS

Side Road Tumout

m

i~ Fight Tum lsland
. Left Tum Lane w/ Curb Median
- FOOT_SidewalkCurb Ramps dgnlib, Default
- FDOT_SidewalkCurb TEST dgnlib, Default
- FDOT_Templates.dgnlib, 2-Lane 2-Way Arteral_Collector
- FOOT_Templates. dgnlib, 4 Lane Divided Arterial_Collector

- FDOT_Templates.danlib, & Lane Divided Arteral (Inside Shoul
- FOOT_Templates dgnlib, & Lane Divided Arterial
- FDOT_Templates.dgnlib, 5 Lane Undivided Artera_Collectar b

FNOT Temnlztes danlih R | ane |ndivided Atedal Callectar S
1" 3

t]
t]
H
t]
H- FDOT_Templates.dgnlib, 4 Lane Divided Interstate System
H
t]
t]
3|

et O e O o O WO O oy O e OO O

Cancel

3. At the prompt, for the first Reference, select the widening PavementAshaplt(EOP) line.

4. For the second Reference, select the SR61 Right EOP Out PavementAshaplt(EOP).

5. Reset to Skip Elements to View Alternatives.

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Chapter 3 2D PLANS - Add Right Turn Lane on BL98

6. Data point to accept Civil Cell Placement. The right turn lane is added.

'} Place Civil Cell

Civil Cell Mame Right Tum Lane [

7. Edit the storage length for first Right Turn Lane placed, select the tangent line and change the
Length from 135 to 500 feet.

i

8. Use MicroStation Trim to Intersection to correct the PavementAsphalt(EOPA) lines.
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Exercise 3.8 Add the School Entrance Right Turn Lane off BL98 Intersection

1. Use the Horizontal Geometry, Single Offset Partial tool.

" Horizontal Geometry

]

ol - 1
L

+

LI C |_‘

L3

PO/”Lu 2y

(]

2. Create the side road PavementAsphalt(EOPA) opposite SR61 left offset -23 feet.

j’j rf = ..“_ ,u-f.

=
]
]|
>

,:‘f /_l’ |5||15|In=_ Offset Partial |

a. For the beginning, snap to beginning of SR61.

b. For the end, snap to the BL98 widening line end point at SR61.

c. Uncheck Mirror to set to No.

FDOT Roadway Design and 3D Modeling

©2018 FDOT

snap here to
for end point

snap here to
for beginning
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Chapter 3 2D PLANS - Add the School Entrance Right Turn Lane off BL98 Intersection

3. For the opposite side, use the Horizontal Geometry, Single Offset Partial tool.

Z_ Horizontal Geometry =N

g -
T o

£ |*‘
F O !J’_"(:‘ [ ,)bﬂb “-\’ E‘

T2
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4. Create the side road PavementAsphalt(EOPA) opposite SR61 Left Offset 39 feet.
a. For the beginning, snap to beginning of SR61.
b. For the end, snap to the BL98 widening line end point at SR61.
c. Uncheck Mirror to set to No.

HiINT  [f necessary, Let the tool place the line on the opposite side and edit it after it is placed

!llll'i=
o

snap here to
for end point

snap here to
for beginning
point

5. Add another Right Turn Lane Civil Cell on the opposite side of the intersection.

i civil cells HE
0 Al
] Place Civil Cell
o I R e i
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2D PLANS - Add the School Entrance Right Turn Lane off BL98 Intersection Chapter 3

a. At the prompt, for the first Reference, select the widening PavementAshaplt(EOPA)
line.

b. For the second Reference, select the intersection PavementAshaplt(EOPA) line.

]
(EQOPA) (1/2)

c. Data point to accept Civil Cell Placement. The Right Turn Lane is added.

6. Click on the Select Tool Set icon to exit the Place Civil Cell command <OR> F6 Function
Key.

J'Tasks - |
| # Civil Tools |'

-Eth»;F_.‘ j?bJ B rx} J"bJ—b >

Analysis & Reporting W
i General Geometry W

Harizantal Genmeatre L4

7. Edit the storage length for the second Right Turn Lane placed, select the tangent line and
change the Length from 135 to 365 feet. Change the lane width to -16 feet.
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Chapter 3 2D PLANS - Create/Edit the Intersection Curve Radii

Exercise 3.9 Create/Edit the Intersection Curve Radii

1. Use the Horizontal Geometry, Simple Arc tool.
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" Horizontal Geometry
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2. Create/Edit the Curve returns.
3. Select Feature Definition, PavementAsphalt(EOPA) to place remaining curve radii.

4. Follow the cursor prompt to select the two Roadway PavementAsphalt(EOPA) reference
lines.

Hint  Select the two PavementAsphalt(EOPA) in each quadrant. Use the value shown and trim both for each of
the following quadrants: Southwest 110 feet,
Southeast 60 feet,
Northeast 60 feet,
Northwest 60 feet

Trim/Extend MNone
7] Radius 110.000000
Select Construction Sector
Loop
e aTi0.000000) .
Feature -~ \
Feature Definition  PavementAsphatt(EQPA[ = v
Name SW EOPA 2
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2D PLANS - Create/Edit the Intersection Curve Radii
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Trim'Extend Both
¥| Radius &0 000000
Loop
Feature -~

Feature Definition PavementAsphalt{EQPA |

Name E EOPA

Select Construction Sector
Radius | [HXHHE] %




Chapter 3

2D PLANS - Create/Edit the Intersection Curve Radii

5.

6.

Select F11 to open the Project Explorer menu options; change the tab to Civil Model.

& Project Explorer

= Py

——
s Links Fie | [ Survey| € Cwil MUdE?["Q Civil Standards

= o Civil Data
Active Design
file

0 DSGNRDO1.DGN, Defautt

M- G i

Navigate to the Civil Cells listed in the active design file, right click on each and select Drop
Civil Cell. This allows for editing the Civil Geometry elements individually in future

exercises.

% Project Explorer

o] e |

E Links File
=I--._ Civil Data

= DSGNRDO1.DGN, Defaul
-" Linear Elements
-4 Point Elements
> 3D Linear Elements
# Temain Models
i Comidors
7 Superelevation
= Civil Cells

il

) Survey| < Civil Model “® Civil Standards

Gl

|; Civil Cell: Right Tum Lan &  Coridor Component Quantities
L= Civil Cell: Right Tum Lan|#4  Drop Civil Cell
Givil Objects Place Civil Cell

Referenced Models
Process Civil Cell

Delete

g x

Properties
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2D PLANS - Trim Back Sidewalk and Curb Lines to the Curve Radii

Exercise 3.10  Trim Back Sidewalk and Curb Lines to the Curve Radii

Chapter 3

This exercise takes advantage of design intent to modify the curb and sidewalk lines off SR61 to the new curve

radius end point.
1. Selectthe LT CURB_FACE_OUT line.

Complex Element: LT_CURB_FACE_QUT
Feature: CurbGutterTypeF

Mo Active Profile

Level: CurbFace

el

2. When the Context Manipulators display, zoom into the beginning point and select the Start
Station handle OR the Station value to move the end.

0+00.00
-1.500000

Start Station
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Chapter 3 2D PLANS - Trim Back Sidewalk and Curb Lines to the Curve Radii

3. Drag the handle while zooming out and select the End Radius point to move the point.

Attribute = EOPA
ADHOC ATTRIBUTE
Pawvement Thickness (Numeri 50000

Base Thickness (Mumeric) = 1

Base Extension Width (Mumeric) = 0.333000
Extend Base Under Curb (String) = N
Widen_Side (String) = LEFT
EOP_Widening_Profile (String) = none

4. Notice the results. The curb and sidewalk move as one because of the built in design intent

relationship.
I
()
I|

5. Repeat these steps to move the RT_CURB_FACE_OUT line back to the curve radius on the

right Roadway.
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2D PLANS - Use Civil Cell Technology to Place Curb and Sidewalk Around the Radii Chapter 3

Exercise 3.11 Use Civil Cell Technology to Place Curb and Sidewalk Around the Radii
1. Select Civil Cells, Place Civil Cell tool.

-
1]
n
>

2 civil Cells

L
Place Civil Cell |
[ i A

2. Navigate to the FDOT _ Intersections.dgnlib and select the CurbSidewalkLines civil cell.

- Active DGN

+- FDOT_Driveways danlib, Defaut

|- FDOT _Intersections.dgnlib, Defautt
.4 Lane Div > 55 (PPM Exhibit 13)
- Basic Left Tum
- Left Tum with TS

Left Tum with TS_tim
Right Tum Lane

T5MNose

H Right Tum lsland

- FDOT _SidewalkCurb Ramps.dagnlib, Default

- FDOT_Templates danlib, 2-Lane 2-Way Arterial_Collector

- FDOT_Templates danlib, 4 Lane Divided Attenal_Collector

- FDOT_Templates darlib, 4 Lane Divided Interstate System

- FDOT_Templates dgrlib, & Lane Divided Arterial (Inside Shoul
- FDOT_Templates dgnlib, & Lane Divided Arterial

- FDOT_Templates dgnlib, 5 Lane Undivided Ateria_Collector b il

4. FNOT Temnlstes darlih B | ane Hndivided Sterial Collactor
. 3

3. At the prompt, select the SW EOPA radius line, reset to View Alternates and then data point
to accept the Civil Cell Placement.

place these lines ||
=ment: P; pl

Hai

I
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Chapter 3 2D PLANS - Use Civil Cell Technology to Place Curb and Sidewalk Around the Radii

4. Edit the SidewalkFront to be 0 feet from the CurbBack line at the middle of the element.

5. Edit the SidewalkBack line to be 6 feet from the SidewalkFront line of the element.
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2D PLANS - Create a Custom Civil Cell for Other Radii Chapter 3

Exercise 3.12  Create a Custom Civil Cell for Other Radii
1. Select Civil Cells, Drop Civil Cell tool.

4= Civil Cells

0 e A A

H
]|
n
4

( Drop Civil Cell §

D om mmn e sk s

2. Select the CurbSidewalkLines Civil Cell in the View and data point to drop the Civil Cell.

Hint  Move the cursor over the curb or sidewalk lines to see it highlight

Locate Civil Cell

Civil Cell
Level: Default

3. Use Civil Cells, Create Civil Cell tool.

S Civil Cells TN
[
1 Create Gl el _

a. Enter the Civil Cell Name: Custom CurbandSidewalkLines.

Civil Cell MName  Custom CurbandSidewalkLines

Reference Name  Optional Element

Civil Cell Name

Lt s (WVETSICstomn Curband Sidewalk Lines

b. Data point to accept the new Name.
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Chapter 3 2D PLANS - Create a Custom Civil Cell for Other Radii

c. Atthe prompt, locate Reference Element and select the SW EOPA line.

Locate Reference Element

d. Resetto Locate Reference Element.
e. Reset to Optional Reference.
f. Data Point to accept Civil Cell.

4. Use the new Civil Cell to place for the other Radii; use Civil Cell, Place Civil Cell tool.

2 civil cells RPN
Q A= w“—'% o

Pl Ciwil Cell
2 mm r':l-..-njci — I- i

a. If the Custom CurbandSidewalkLines is not active, navigate to the Active DGN and

select it from the list. Click OK.

= Active DGN
[ Right Tum Lane
Right Tum Lanel
i~ PPM EXHIBIT TYP-5

©)- FDOT_Driveways.dgnlib, Defautt

11 FDOT_Intersections.dgnlib, Defautt

- FDOT_SidewalkCurb Ramps dgnlib, Default

- FDOT_Templates dgniib, 2-Lane 2-Way Arterial_Collector -
- FDOT_Templates.dgniib, 4 Lane Divided Arterial_Collector 7
- FDOT_Templates.dgnlib, 4 Lane Divided Interstate System

- FDOT_Templates.dgnilib, & Lane Divided Arterial (Inside Shoul

- FDOT_Templates.dgniib, & Lane Divided Arterial

- FDOT_Templates dgnlib, 5 Lane Undivided Atteria_Collector M

- FDOT_Templates.dgniib, 5 Lane Undivided Arterial_Collector

- FDOT_Templates.dgniib, 4 Lane Divided Arterial (Urban Ditch)

- FDOT_Templates dgnlib, 4 Lane Divided Arteral (55 MPH or L

- FDOT_Templates.dgniib, 4 Lane Divided Arterial (45 MPH or L
- FOOT_Templates.danlib, Ramp B

1. ENOT_Temnlatee danlih_Ramn C
m
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2D PLANS - Create a Custom Civil Cell for Other Radii

b. At the prompt, select the NW EOPA Radius line.

c. At the prompt, select Element to View Alternatives, move the cursor over the EOP
line and click on the Arrow to reflect the Civil Cell to the correct side.

d. Resetto View alternates.

FDOT Roadway Design and 3D Modeling

Locate Reference Element: Pavementfsphalt

(EORL)

Selec’t Elements to View Alternatives (Reset to

Skip)

i EOPA
avementisphalt( EOPA)
Mo Active Profile
Level: PavtAsphalt

FPavement Thickness (Numenc) = 0.250000
Base Thickness (Numeric) = 1.000000
Base Extension Width (Mumeric) = 0.333000
Extend Base Under Curb (String) = N
‘widen_Side (String) = LEFT

ECP_\widening_Profile (String) = none

©2018 FDOT
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Chapter 3 2D PLANS - Create a Custom Civil Cell for Other Radii

e. Data Point to accept the Civil Cell Placement.

=

5. Repeat these steps to place the Custom CurbandSidewalkLines Civil Cell on the NE EOPA
Radius.

7, ji!
ce Flement: PxrementAsphalt
P
\"\ Place Civil Cell
Civil Cell Name Custom CurbandSidewalk Lines [
.
P~

MNE EOP line to add Civil
Cell

6. Leave the SE Radius without curb and sidewalk.
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2D PLANS - Place Left Turn with Traffic Separator Chapter 3

Exercise 3.13  Place Left Turn with Traffic Separator
1. Use Civil Cells, Place Civil Cell tool.

=
]
n
>

= Civil cells

2 A A

— Place Civil Cell }

e e et Evs

a. Navigate to the FDOT _Intersections.dgnlib and select Left Turn with TS civil cell.

- Active DGN
¥l FDOT_Driveways.dgnlib, Default
- FDOT_Intersections.dgnlib, Default
-4 Lane Div > 55 (PPM Exhibit 13)
- Basic Left Tum

- Side Road Tumout
- Left Tum with TS_trim

- Right Tum Lane
- TSMNose
- CurbSidewalk Lines
¢ - Right Tum Island
FDOT_SidewalkCurb Ramps.dgnlib, Default
- FDOT_Templates dgnlib, 2-Lane 2-Way Aeral_Collector
- FDOT_Templates.dgnlib, 4 Lane Divided Arterial_Collector
- FDOT_Templates dgnlib, 4 Lane Divided Interstate System
- FDOT_Templates.dgnlib, & Lane Divided Arterial (Inside Shoul
- FDOT_Templates dgnlib, 6 Lane Divided Arterial
+- FOOT_Templates.dgnlib, 5 Lane Undivided Arteria_Collector I
. FNNT Tamnlates danlih F | ana Lndivided Ataisl Collactar
n 2

b. At the Locate Reference Element Centerline, select the BL98 line in the View.

c. At the Locate Reference Element PavementAsphalt(EOPA), select the
RT_PVT_EOP_IN line in the View.
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Chapter 3 2D PLANS - Place Left Turn with Traffic Separator

Hint  For the direction of travel |, this is always the left median EOP line

Civil Cell Name Left Tum with TS [

Locate Reference Element: Pavementfsphalt
(EOPA) (2/2)

Complex Element: RT_PWT_ECP_IN
Feature: Pavementisphalt{EQPA)
Mo Active Profile

Level: Pavtisphalt

d. Click on the Arrow of both Reference Elements to View Alternates, when the Green
Turning Radius and Traffic Separator are both in the correct place, Reset to skip.

traffic
separator

Select Elements to View Alternatives (Feset to
kip)

turning
radius
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2D PLANS - Place Left Turn with Traffic Separator

e. Data point to accept the Civil Cell Placement and view the left turn lane on SR61 at

BL98 Intersection.

2. Use MicroStation Trim to Intersection tool.

Tacks - 0 X

J'Tasks - |
| & Civil Tools |‘

B VYiew 1, Defau

L] = wi

T O | = LG i 'v DD e
Kl a? b 2.5
1F12)-.3", 49,6 6l 1 Modify Element
Analysis & Reparting Eﬁ 5 BreskEl .
2 Break Elemen
s General Geometry y
: Vi 3 Bdend Line
< Horizontal Geometry ] ]
A 4 Trim To Intersection
EH vertical Geometry I
— ). 53 Trnm To Element
Terrain Model
b & Trien Multinle
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Chapter 3 2D PLANS - Place Left Turn with Traffic Separator

3. Trim the curb median elements at the begin taper as shown.

4. Use MicroStation Trim to Element tool.

Taczks

J-Tasks
| & Civil Tools

i R | & L0 Ny oo
[ 2 W
X ﬂ"'ﬂi'—%'ﬂ?'ﬂ*'ﬂ 1 Modify Element
Analysis & Reparting E{\ 3 Break Element
5 General Geometry 3 Btend L
. 3 end Line
£ Horizontal Geometr o
¥ A 4 Trm ToIntersection
EH vertical Geometry L ]
- 5 Trim To Element
£ Terrain Model
FF 6 Trim Multiple

5. Trimthe elements at the Curb Median lines at the Traffic Separator as shown, leave the green

frim these lines
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2D PLANS - Place Left Turn with Traffic Separator

6. View the placed left turn, change the Turning Radius from 100 feet to 75 feet.

N

0¢00'L- 000900 00

H

7. View the placed left turn, change the Storage Length from 200 feet to 300 feet.

Hint  Select the green line, then select the length text.

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Chapter 3 2D PLANS - Place Left Turn with Traffic Separator

8. Zoom to the Turning Radius Offset Dimension, change the value from -1 feet to -4 feet.

e
&3]
=]
o
=1
[=]
o
o
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2D PLANS - Place Right Turn Island

Exercise 3.14  Place Right Turn Island
1. Use Civil Cells task, Place Civil Cell tool.

L civil cells RPN
Q o= r“—'% B

Pl Ciwvil Cell
3 am r":l-..-njc.i i |- i

2. Navigate to the FDOT Intersections.dgnlib, select Right Turn Island. Click OK.

Civil Cell Name Right Tum Island [

- Active DGN

+- FDOT_Driveways.dgnlib, Defautt

= FDOT_Intersections danlib, Default
-4 Lane Div > 55 (PPM Exhibit 13)
Basic Left Tum

Left Tum with TS

Side Road Tumout

Left Tum with TS_trim

Right Tum Lane

TSNose

CurbSidewalkLines

+- FDOT_SidewalkCurbRamps.danlib, Default

- FDOT_Templates dgniib, 2-Lane 2-Way Arteral_Collector
- FDOT_Templates dgniib, 4 Lane Divided Arterial_Collector
- FDOT_Templates.danlib, 4 Lane Divided Interstate System

- FDOT_Templates.danlib, & Lane Divided Arterial (Inside Shoul
+- FDOT_Templates dgnlib, § Lane Divided Arterial
+- FDOT_Templates danlib, 5 Lane Undivided Arteria_Collector h

1. FNOT Temnlstes danlih & | ane Lndivided Arterial Crllartor
1 3

3. Select the first PavementAsphalt(EOPA) lines.

Civil Cell Name Right Tum lsland |-

Locate Reference Element: Pavementfsphalt
(EQPA) (1/2)

Complex Element: EOPAZ
Feature: Pavementisphalt{ EOPL)
No Active Profile

Level: Pavthsphalt

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Chapter 3 2D PLANS - Place Right Turn Island

4. Select the second PavementAsphalt(EOPA) line.

Civil Cell Mame Right Tum lsland [

ocate Reference Element: PavementAsphalt
(EOPN) (1)
Complex Element: LT_PVT_EOP_OUT
Feature: Pavementisphalt(EQOPL)
Mo Active Profile
Level: PavtAsphalt

5. Reset to Skip Alternates.

6. Data Point to accept the Civil Cell.
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Chapter 3

2D PLANS - Place Right Turn Island

» Change the Right Turn Island Parameters

1. Change ConstLinesBlueDashed Arc Radius from 110 feet to 126 feet.

Check ConstLinesBlueDashed Begin Arc Offset is -18 feet.

m_l =)
PEl<e = @ 3¢

2.

]
=
-
-
-
-
-
n
-
-
-
-
-
-
LIS
-y
&
-
L=
&
[=]
§
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Chapter 3 2D PLANS - Place Right Turn Island

3. Check ConstLinesBlueDashed End Arc Offset is -16 feet.

4. Change the straight ConstLinesBlueDashed SR61 EOP Offset from 1 foot to -16 feet.
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2D PLANS - Place Right Turn Island Chapter 3

5. Check ConstLinesBlueDashed BL98 EOP Offset is -16 feet.

6. Change Island EOP Offset from the ConstLinesBlueDashed BL98 from -5 feet to -2 feet.

I

)
o
=)
=]
(=]
]
[wi}
=]

21.0pH1 55

change to -2
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Chapter 3 2D PLANS - Place Right Turn Island

7. Change Island EOP Offset from the ConstLinesBlueDashed SR61 from 1 foot to 6 feet.

. M~
s

1.090000
change this to
6 feet

—%
o
1hG

8. Change Island Radii to 4 feet.
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2D PLANS - Place Right Turn Island Chapter 3

9. Change the Island ingress Offset -6 feet and Island Egress Offset -3 feet.

10. Move the Offset handles to the Radius Point.

move the offset handles
to the radius point
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2D PLANS - Place Right Turn Island

11. Change the Active Level to Miscellaneous0.

- _;-' Al Len~ |Miscellanenusﬂ

[

MeterBlec_ep
MeterBleclUG_ep
MeterGas_ep
MeterUink
MeterUnl_ep
MeterWater_ep

Miscellaneous 1
Miscelaneous?
Miscelaneous3
Miscellaneousd
Miscellaneoush
Miscellaneous®
Miscellaneous7
Miscelaneous s
Miscellaneousd
MiscEquip_ep
Monument_ep

Miscellaneous(

ARARSSARNSKASARNSASNSNSSSN T

'

L

ONEEEENOEEEERCC0OmN

L N L L L.

=English, AS= 1.0000, TX= 28000, L5= 1.0000, CL5= 1.0000

—

L

4
bl
c3a

13

=

m

1

12. Use the MicroStation Crate Region Flood tool, select the center of the island, and then data

point to accept

the closed element.

I EILE)

Eil Type: [MNone

Associative Region Boundarny

508 8

g

Text Margin:

Max Gap: | 0.000033
0.0000

©2018 FDOT

FDOT Roadway Design and 3D Modeling



2D PLANS - Place Right Turn Island Chapter 3

13. Use the MicroStation Select tool to view the properties of the new island. Record the Area

14. View the modified Right Turn Island.
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Chapter 3 2D PLANS - For BL98 Intersection Crosswalks Lines

Exercise 3.15 For BL98 Intersection Crosswalks Lines
1. Use the Horizontal Geometry, Single Offset Partial tool.

<. Herizontal Geometry BERA Dist
T M Prem Leck
a7l i R Y
¥ Start
W - 2
T+ Lock
U -
8. L0 V End |
R Rl Len
O 24D :
T ™ Feat
A ;,f 7._ "f} v .- N:.,.T X = Feature O
5 »J"'} ;j’ \/ _{.- 1 Single Offset Entire Element
[} 2 single Offset Partial |

BB vertical Seometry

~} 3 Variable Offset Taper

# Terrain Madel

-::L 4 Ratio Defined Taper

FH corridar Madalina

2. Create a Partial Offset line from BL98 -52 feet across the intersection. Use Feature Definition
ConstLinesBlueDash and Name ConstLineA.

“_Single Offset Partial. = B SEE T

V| Offset -52 000000

Mirror

Distance

Lock To Start

Start Distance 31+43.64 R1
Lock To End

End Distance  33+91.64 R1
Length 248.000002

Feature ol
Feature Definition CongthnesElueDaE

Name ConstlinesA

Es

) End Parameters - <Alt> Lock To End

Distance: End Distance | FEECHIE0R

Complex Element: EOPAT
Interval

3. Use Horizontal Geometry, Line Between Points tool.

-
il
n
»

2. Horizontal Geometry
il Ll o 2
a1t N @ %
+
W - 2

EI:' 5....' >': !_‘

R O |;iI'IE Bet-f‘.-fen Paoints |‘\ J\-_Ir

F— J

T2 ™
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2D PLANS - For BL98 Intersection Crosswalks Lines Chapter 3

4. Create a line from the curve center to the midpoint of the Island Radius EOP. Use Feature
Definition ConstLinesBlueDash and Name Line B.

Line

j i = 2 & UL"‘ TG' G’

Distance 126.839380
Line Direction 24°31°40 18102542"

Feature L

Feature Definition  ConstLinesBlue DaE|

Name ConstLinesB

Enter End Point
Distance | [EEEEEEEN >

Complex Element: ConstlLines21
Interval

Feature: PavementAsphalt(EOPL)
Mo Active Profile

5. Use the Horizontal Geometry, Single Offset Partial tool.

£ Horizontal Geometry == = = ) Dist
“ky b ke ; Lock

a I[a ¥, e @ ~
¥ Start

W g @

T+ Lock

Sy g ) -
8. NV End |
R ™y g Len
O & 07NN g
T —-—; ”.N‘: Feat
A fj- 7% ,f}:,' W '.x'- “:‘,f' i - Feature D

=

Single Offset Entire Element

{7 YT

EH vertical Geometry

Single Offset Partial

=

A

Variable Offset Taper

£ Terrain Model

Ratic Defined Taper

e

#H rarridar Madslina
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Chapter 3 2D PLANS - For BL98 Intersection Crosswalks Lines

6. Create a Partial Offset line from SR61 across the intersection. Use Feature Definition
ConstLinesBlueDash and Name ConstLineC.

Hint  Snap to the mid-point of the radii.

: R R @
L &1 single Offset Partial = B Bl R &

Offset: 56.573593

Mirror

Distance
Lock To Start ) second mid-paint

Start Distance £39:5043R1 1 snap

Lock Te End

End Distance  700+56.62 R1

Length 106198205 End Psrameters - <Alt> Lock To End

Feature ) Distance:End Distance | miemam |

Feature Definition  Const LinesB\ueDaEl

Name ConstLinesC

Note Use these lines in later exercises to place 3D Sidewalk Ramp Civil Cells.
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2D PLANS - Create BL98 Turnouts

Chapter 3

Exercise 3.16 Create BL98 Turnouts

In this exercise the additional rural turnouts can be added to BL98.

1.

<. Horizontal Geometry

Q m%‘_h"—%? P L

W..p;*
IR
8, N 7NV
RO /7, 0F ™
1) 3 ) ) s
T2

N T AT S
s 7 Y

a.

Single Offset Entire Ele

‘™ ED{'fset: 20.000000

Mirror v

Feature ~

Feature Definition PavementAsphalt(EOPA] = |

MName ECPA

FDOT Roadway Design and 3D Modeling

Use Horizontal Geometry, Single Offset Entire Element tool.

=== A

hi-4

_.JI_},__,....__,

H .

©2018 FDOT

| Single Offset Entire Element

THE

Select the ContLineBlueDash Turnout line.

Locate Element <Alt= to Pick element in

Line: ConstLines

Feature: ConstlinesBlueDazh
Mo Active Profile

Level: Constlines
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Chapter 3 2D PLANS - Create BL98 Turnouts

b. Accept the -20 feet Offset and Mirror.

| Offset: 20.000000

Mirror v

Feature -~

Feature Definition PavemerrtAsphalt[EOPAE
Name EOPA

Locate Element <Alt: to Pick eleme

2. Use Horizontal Geometry, Simple Arc tool.

-
i
]|
>

< Horizontal Geometry

ol *\. +.'+

E /AN O

R O __ﬂb‘, "'J‘Ld, l‘é I_\l
T =) ™ |@l

a. Place the Radius on both side and set Trim/Extend to Both.

Trim/Extend  Both
| Radius 25.000000
Loop
Feature -~

Feature Definition Pavemenb’-\.sphalt[EOPAE

Mame EOPA
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2D PLANS - Create BL98 Turnouts Chapter 3

b. Change the Geometry to fit the existing driveway.

HINT Use the centerline snap and dimensions to modify the location, length and angle. Use the Offset
PavementAsphalt(EOPA) Dimensions to change the width.

3. (EXTRA Exercise) Repeat the steps above to create an addition Turnout as shown below
<OR> use the Civil Cell, FDOT Intersection.dgnlib, and Side Road Turnout.

However, first place the Side Road Centerline.

use Civil Geometry ar Civil
Cell to create this turn out

Hint  When using the Side Road Turnout Civil Cell; there was an issue delivered. Drop the placed civil cell, fit
the view and delete the extraneous element placed.
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Chapter 3 2D PLANS - For BL98 Intersection Shoulders

Exercise 3.17  For BL98 Intersection Shoulders
This exercise uses the PavementAsphalt(EOPA) to create the 5 feet ShoulderPaved(PSHLD) Offset lines.
1. Turn ON the ShidrPaved level.

2. Use Horizontal Geometry, Single Offset Entire Element tool.

Horizontal Geometry H

i HE )

e/ N\ YN
RO /7 0N

Yy

2~
. - — L
[ ;_,,Jr 7—- f}f . .;‘..-f‘_‘_‘._'w
s .7 ;f V v [ Single Offset Entire Element

.

3. Set the Offset to 5 feet and the Feature Definition to ShoulderPaved(PSHLD).

| Offset: b 000000

Mirrar

Feature L

Feature Definition  ShoulderPaved(PSHLD HEl
Mame FSHLDR

4. Select the PavementAsphalt(EOPA) lines from the previous steps.
5. Repeat these steps to add the remaining Shoulder lines for the widening along BL98.

View the intersection below for complete details.
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2D PLANS - For Friendship Intersection Chapter 3

Exercise 3.18  For Friendship Intersection
1. Use Civil Cells, select Place Civil Cell tool.

=
]
n
>

= Civil cells

ﬁ Place Civil Cell §
oo T W e [

a. From the Place Civil Cell dialog, navigate to the FDOT _Intersections.dgnlib and
select Side Road Turnout.

©, Place Civil Cell | = %

Civil Cell Name Side Road Tumoul(-)

+- Active DGN

+- FDOT_Driveways.dgriib, Default

=} FDOT_Intersections dgnlib, Default

- 4 Lane Div > 55 (PPM Behibit 13)

- Basic Left Tum

- Left Tum with TS

- Left Tum with TS_trim

- Right Tum Lane

- TSNose

- CurbSidewalk Lines

- Right Tum Island

- FDOT_SidewalkCurbRamps dgnlib, Default

- FDOT_Templates.danlib, 2-Lane 2-Way Arterial_Collector

- FDOT_Templates dgnlib, 4 Lane Divided Arteral_Collector

- FDOT_Templates dgnlib, 4 Lane Divided Interstate System

- FDOT_Templates.danlib, & Lane Divided Arterial (Inside Shoul
- FDOT_Templates.danlib, & Lane Divided Arterial

- FDOT_Templates dgnlib, & Lane Undivided Artera_Collector b

_FNNT_Temrlstas danlin R | ane Lndivided Atedal Callsctar
" 3

o OO OO O O e O O Oy

-

b. Add Side Road Turn Out civil cell to both sides of the Intersection with Friendship
and Friendship 2 Centerlines.

Hint  When using the Side Road Turnout Civil Cell; there was an issue delivered. Drop the placed civil cell, fit
the view and delete the extraneous element placed.

c. Use Modify Element to clean the extra curb line and sidewalk lines across the
intersection.

d. Change all Radii to 35 feet.
e. Change Friendship2 Side Road Offsets to 20 feet.

f.  Change Centerline Length to 100 feet.
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2D PLANS - For Friendship Intersection

2.

Use Civil Cells, Place Civil Cell tool.

=
i
n
>

£ Civil cells

2 | 2

—{ Place Civil Cell }

Ay 2m e nr e vy

a. From the Place Civil Cell dialog, navigate to the FDOT _Intersections.dgnlib and
select Left Turn with TS.

s

3-58

- Active DGN
+ FDOT_Driveways.danlib, Defautt
=- FDOT_Intersections.dgnlib, Default

e 0 O O O O o O o O

i 4 Lane Div > 55 (PPM Exhibit 13)
- Basic Left Tum

- Side Road Tumout
- Left Tum with TS_trim
- Right Tum Lane
- TSNose
- Curb SidewalkLines
i Right Tum Island

- FDOT_SidewalkCubRamps danlib, Default

- FDOT_Templates.dgnlib, 2-Lane 2-Way Ateral_Collector

- FDOT_Templates dgnlib, 4 Lane Divided Arteral_Collector

- FDOT_Templates dgnlib, 4 Lane Divided Interstate System

- FDOT_Templates dgnlib, 6 Lane Divided Attenal (Inside Shoul
- FDOT_Templates dgnlib, & Lane Divided Arterial

- FDOT_Templates dgnlib, 5 Lane Undivided Artera_Collector h
. ENNT_Temnlates darlih 5 | ane ndivided Ateisl Collactar

T 2

b. Use FDOT _lIntersections.dgnlib, Left Turn with TS Civil Cell to a place left turn lane
on SR61 at Friendship Intersection.
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2D PLANS - For Friendship Intersection Chapter 3

c. For the first Reference element, select the Friendship Rd Centerline.

d. For the second Reference element, select the left median PavementAsphalt(EOPA)
line.

Civil Cell Name  Left Tum with TS [ II

LDc:ate HEferenDE Element: Pevementisphalt

I(mi In
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Chapter 3 2D PLANS - For Friendship Intersection

e. Resetto Skip Alternates and data point to accept Civil Cell Placement.

f.  Change the turning Radius to 50 feet.

Change the turning lane storage length to 300 feet.

g. Il

3. Use MicroStation Trim to Element tool.

Tasks

J'Tasks
| & Civil Tools

= | & L7 N s 9@
1_# E--J,ﬂi,_% »il’?rﬂlﬁhg ll Mld'f'}r l "
-1 1 adi emen

Kr

" 3 ExtendLine

Analysis & Repaorting

|

- Break Element
s General Geometry

£ Horizontal Geometry
Trim To Intersection

>

HH wertical Geometry

i(—
]

Trim To Element

#™ Terrain Model

E & Trim Multiole
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2D PLANS - For Friendship Intersection Chapter 3

4. Move the LT_PVT_EOP_IN to the beginning of the Traffic Separator.

Hint  Use the ConstLinesGreen as the cut element

o Bement I =RIES
‘ Select cutting element first ‘

. |
cutting element [

trim these lines

5. Use MicroStation Trim to Intersection tool.

Tasks - 0%

J'Tasks - |
| & Civil Tools |'

P . W
Lh E"‘rﬂjri% rﬂ?rﬁl Tr

ﬂ— 1 Modify Element
E'.(* 2 Break Element

Analysis & Reporting

iy General Geometry - .
I 3  Bxtend Line

£ Horizontal Geometry . _ )
A4 Trim To Intersection

BH vertical Geometry I

5 Trirmn T FElarnant
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6. Trim the Curb and EOP lines to the beginning of the median Taper line.

!

7. (EXTRA Exercises) Complete the Intersection with Civil Geometry tools as follows below:
a. Add Curb lines for each of the Radius.

b. Trim Sidewalk lines into the Radius Curb lines. There is no sidewalk along SR61 north
of Friendship Road.

c. Add Asphalt Pavement(EOP) Taper lines from the Intersection Radii at Friendship
to the End Station of SR61 11 left.

d. Add ShoulderPaved(PSHLDR) lines to both sides along the Taper.

taper and shoulder
lines
taper and shoulder
lines

Locate Element <Alt> to Pic
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4 PROFILES

INTRODUCTION

This chapter will continue to use the OpenRoads Technology Civil Tools, Vertical Geometry. Rather than use
traditional GEOPAK Profile creation tools, these exercises will provide participants with practice using the Civil
Tools. Using Civil rule-based Feature Definitions assures design intent is incorporated into the vertical geometry
layout. This will be beneficial for design when changes need to be reflected and considered through-out the
development process.

This chapter introduces important new OpenRoads Technologies for creating vertical geometry line work
while designing in FDOTSSA4.

OPEN PROFILE MODEL
The Open Profile Model generates a MicroStation View that presents the desired feature in profile thus enabling
the Vertical Geometry tools to interact with the chosen feature.

Open the Civil Tools Task pane to the Vertical Geometry section then click the Open Profile Model icon. Move
the cursor into the Workspace and note that it is accompanied by a command prompt requesting that you, "Locate
Plan Element". Select the element with which you wish to work in profile. The cursor is now equipped with a
prompt that says, "Select or Open View". Data point or left-click in it a view to present a profile of the selected
element. If no other view is open, click one of the view icons on the View Groups toolbar then click again in the
new View. Vertical Geometry tools can then be used to edit/create vertical profile data in the design.

EXERCISE OVERVIEW

4.1  Preparation for SR61 Profile
4.2  Create SR61 Profile

4.3  Edit SR61 Profile

4.4  BL98 Profile

4.5  Friendship Profile
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Chapter 4 PROFILES - Preparation for SR61 Profile

Exercise 4.1 Preparation for SR61 Profile
1. (Optional) Extract the 22049555201(4).zip file in the c:\e\projects folder.

2. Open the DSGNRDOl.dgn file of the c:\e\projects\22049555201\roadway\ folder in the
FDOTSS4 Workspace in MicroStation.

3. Use MicroStation, References tool to attach the Existing Terrain file,
c:\e\projects\22049555201\survey\ GDTMRD02

Note If the SURVROD file exist the SURVRDO01 -GTMRD logical can be used

Tools  Settings

i e L " =

Bl [0 % ) £ 06 D205 0 gn D 28 @ 5 e voos: o~

Hierarchy [+] ¥ | PFieName Madel De

|DSGNRDO1.DGN, Defautt| Aerials dan Default Mz
RWDTRDO1.DGN Defautt Mz
TOPORDO1.DGN Defautt Mz
ALGNRDON.DGM ALGMRD_B0 Gle

LR

£} Defautt-30
GDTMRD0Z.DGN Defautt Mz

4. Select the Tasks list and set the Menu Tasks to Civil Tools.

Task i
S v X1 o Viewl, Default

[ Civil Tools v | o~ B~ 4 ] §

X o B2 Tasks
) SABETEV N R TP S 4(@
o

by | w
E FDOOT Plans Development
- ) Subsurface Utility Engineering

E bay "'I\‘,
- %§ Drawing

=" Analysis & Reporting
.. 4 Drawing Compasition

ﬂl General Geometry

£ Horizontal Geometrv
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PROFILES - Preparation for SR61 Profile

Chapter 4

5. Use the Terrain Model, Set Active Terrain Model tool.

2 Terrain Model

B t"'/ﬂ Set Active Terrain Model |
nl B i RS B DN @2

6. At the cursor prompt, select the Terrain Boundary green line from the attached GDTMRDO02
Reference file <OR> pick it from the list on the dialog.

Locate Terrain Model to set as Active
Terrain Medel: GOTMRDO1

Level: DTM_ep

Ref: & (GDTMRDOZ2 DGN)

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Chapter 4 PROFILES - Create SR61 Profile

Exercise 4.2 Create SR61 Profile
In this exercise, several Vertical Geometry tools are used to create a proposed profile for SR61.

1. Use the Vertical Geometry, Open Profile Model tool.

HH vertical Geometry
s s DA 2
W I_L.aren F'||:f|IE f 1|:|:IEI |

E | @; i) ﬁ,

A By D e |

a. At the cursor prompt, select on the mainline SR61 Centerline.

SR61 Centerline

Lf_:'Etf: Plan Element

Complex Element: SRE1
Feature: Centerline(CL)
Nao Active Profile

Level: CLConst_dp
DOE FEATURE
Attribute = CLC
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PROFILES - Create SR61 Profile Chapter 4

b. At the prompt select to open View 3, then data point in the View.

—
[ B View3, Profile - SRG61

- o ——— e e e
""‘"‘"‘_"-l-u.__——--q.___ = o e e e e P e e e e
———

2. Use the Vertical Geometry, Define Profiles by Best Fit tool.

BH vertical Geometry
aEB 55 b o (R |2
L [atay

[~ 160,

R oy [T D\ b [

T |JL | |53 Define Profiles By BestFit [
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Chapter 4 PROFILES - Create SR61 Profile

a. Atthe cursor prompt, data point to Make Complex Element option. Enter the Profile
Name , SR61-PR, and then data point on the green line in the profile.

B View 3, Profile - SR61

s-|ARQCRHEHEBE O R

Best Fit Make Complex Element

Best Fit Parameters

Upper Envelope 2.000000
Lower Envelope -2.500000
Desirable Crest Curve Length  300.000000
Desirable Sag Curve Length  200.000000
Minimum Curve Length 150.000000

Feature
Name SRE1-Pr

Element Template Frofiles(2D)\Froposed_pr\GradsLine[= dat_a point to use
existing ground

Locate Profile To Fit

Profile:

Type: Surface Profile
Level: XSGrdLine_ex

b. Follow the prompts to enter the Best Fit Parameters as shown.

Best Fit Make Complex Elemert El
Best Fit Parameters -~
| Upper Envelope 2000000
v| Lower Envelope -2.500000
| Desirable Crest Curve Length  300.000000
| Desirable Sag Curve Length  200.000000
| Minimum Curve Length 150.000000
Feature -~
Name SRE1-Pr
Element Template Profiles(20}\Proposed_priGrade IJneEl

3. Use the General Geometry, Design Standards Toolbar tool.

it General Geometry

M % @™ o

‘] Design Standards Toolbar |

—u

E 5 of
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PROFILES - Create SR61 Profile Chapter 4

4. On the Design Standards Toolbar, navigate to Arterials, Flat Terrain, Urban, With Curb
and Gutter and select 55MPH. Toggle On the Active Design Standard.

Hint  Be sure to set left and right fields to 55 MPH

Temain\Lrban“With Curb and Gutter\55MPH] » Il 55MPH (=]

5. Use the General Geometry, Set Design Standard tool.

Ui General Geometry H- S

4 ﬂli@ i AL
nf Z -:ﬂ Sr:'t Design Standard |

g 35 3 uff

R[5 A o

a. At the prompt, select the Best Fit Profile created in the previous steps. The profile
now has a Vertical Design Standard rule placed on it.

_ b EN
b. Using the Select Tool, =1

BementSelction | Select the profile element and view its properties
in the Element Information dialog.

—E Active Profile: SRE1-PRType: Fit Profile -«
+- % Depends On

BN Avterials'\Flat Temain'\Liban\55MPH|fs

N
Description Application Data
Extended w
Vertical Design Standard Ras
“ertical Design Stant 55MPH
Mimimum Slope 0.300%
3 iLm 5.000%
ire C ¢ False
False
Falze
e 0.400%
K Table
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Chapter 4 PROFILES - Create SR61 Profile

6. Use the General Geometry, Civil Message Center tool.

f]_:!l. General Geometry BEEE A

o 1 ' e @ P O
l?: :{’_T V [ Civil Message Center }

a. The Civil Message Center dialog displays to view the results.

Note

It may be docked at the bottom of the screen, click on the Tab

B Civil Message

Hide All || & 50 MicroStation | € 1 Error || 8 7 Warnings ||| 0 Messages

Blement

Messane Description

Active Profile: SRE1-PR

[Plot Scale=-333.0000, Units=Unknown, AS= 1.
Linked Data Manager: (0} links found in 00:00:0...
Linked Data Manager: Scanning...

Complex Element: SRE1

Termrain Model: GDTMRDO1, Boundary, Level: X...
Active Temain Model Set

3D Model [GDTMRDO2 DGM/Default] has bee. .

Reference attached

Complex Element: EQPAZE

Total 42536 payitems in the database
Camnlew Flamarnt- FOIPADE

Display complete ‘E ‘

“RERRERRERRERE

UL k

b. Inthe Civil Message Center dialog, select on the MicroStation tab. This will toggle
Off all the general messages for MicroStation and leave only Errors and Warnings in

the list.

Element Message Description

QEm:ur Crest i less than minimum Design Standard Value = 185.000000 Actual Vi
_ﬂ‘."ﬂ'aming Speed Substitution Designated design speed 50 not found in Vertic
_:L‘.*Jaming Speed Substitution Designated design speed 50 not found in Vertic
hﬂ‘.ﬂaming Speed Substitution Designated design speed 50 not found in Vertic
_f_\.,‘.".n'aming Tangent length is shorter than minimum Design Standard Value = 100000000 Actual Vi
_ﬂ,‘."ﬂ'aming Madmum deflection with no curve exceeded Design Standard Value = 1°0°0" Actual Value =
_ﬁ‘."ﬂ'aming Tangert length is shorter than minimum Design Standard Value = 100000000 Actual Wi
_fj,‘.".n'aming Tangert length is shorter than minimum Design Standard Value = 100.000000 Actual Wi
] 1 b

48

©2018 FDOT
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PROFILES - Create SR61 Profile Chapter 4

c. Inthe Civil Message Center, review the Errors and Warnings.

d. Select the first error, then right click over the error and select Zoom To from the

popup box.
B Civil Message Cente [ = S |

Hide All | p& 50 MicroStation ||[€¥ 1 Error ||| #y 7 Warnings ||l 0 Messages

Element Message Description
QT__I—I Design Standard Value = 185.000000 Actual
_ﬂ,Waming Zoom to Designated design speed 50 not found in Vertic
B Waming Add Te Selection Designated design speed 50 not found in Vertic
_ﬂ,Waming Speed Substitution Designated design speed 50 not found in Vertic
_:E,‘.".n'aming Tangent length is shorter than minimum Design Standard Value = 100000000 Actual Vi
_ﬂ,Waming Madmum deflection with no curve exceeded Design Standard Value = 1°0°0" Actual Value =
_ﬁ,Waming Tangert length is shorter than minimum Design Standard Value = 100.000000 Actual Vi
_ﬂ‘."ﬂ'aming Tangert length is shorter than minimum Design Standard Value = 100000000 Actual Wi

e. Notice the Error is now centered in the profile view. Hover the cursor over the Error
icon to display the Error Message description.

Crest is less than minimurmn, ]
Design Standard Value = 185000000 Actual Value = 135.395077
Level: Scratchl_dp

Note The values are given in whole stations, i.e. 3.5 station equals 350 feet
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Chapter 4 PROFILES - Create SR61 Profile

7. On the Design Standards Toolbar, navigate to Arterials, Flat Terrain, Urban, With Curb
and Gutter and select 5S0MPH.

B Design Standards Toolbar

iy | A6y || Aterals\Fiat Temaint\Utban'\With Curb and G z] | 55MPH

—I- Aterials [Active Design)
=) Flat Temain (Artterials (Active Design))
+ Fural {Aterals (Active Design))
- Urban (Arterials (Active Design))
=} With Curb and Gutter (Aterals (Active Design))
JOMPH {Arterials (Active Design))
3EMPH {Arterials (Active Design))
40MPH (Arterials (Active Design))
45MPH (Arterials (Active Design))

: BEMPH (Arterials (Active Design))
+- Without Curb and Gutter {Arterials (Active Design))
+- Rolling Temain (Aterials (Active Design))

(FDOT_D

8. Use the General Geometry, Set Design Standard tool.

it General Geometry

4 mﬂ_@ ®%YT O

W 27 4‘:'1 Set Design Standard |

E 3 3 uff

-
1]
n
>

9. Atthe prompt, select the Best Fit Profile created in the previous steps. Notice the Error icons
are no longer displayed.
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PROFILES - Edit SR61 Profile Chapter 4

Exercise 4.3 Edit SR61 Profile

This exercise changes the profile using Civil AccuDraw and MicroStation Modify Element.
» Edit the Best Fit Profile

In order to edit this profile, because it was created from the “Profile by BestFit” the rule must first be removed.

1. Select the Profile Element and hover over the element to display the Context Menu.

= st 2 - I X
; |
! Convert To Profile Rule

e

2. Select the Convert to Profile Rule tool.
> Delete Pls

1. Use MicroStation Modify, Delete Vertex tool.

Task
sk v EX u view3 pre

JTasks - |

0~ & v

| & Civil Tools |'
1
[ A & .0 T
nEy P BN o o i EIE
1 2"-‘>ﬂ3b_|!1 ril'?pﬂlhﬂ

1 Modify Element
Analysis & Reporting
- E 2 Break Element
i General Geometry !
w ) ) . 3 BExtendLine
A% et ™| |
— A5 4 Trim To Intersection
—7 —af Wy
w & 7Y X _
P ! 3 Trim To Element
E .1 X a
i yﬁ t 6 Trim Multiple
R L5t 4% % t¥ 7 InteliTrim
£ Horizontal Geometry }"} & Insert Vertex
B vertical Geometry |:|3"h 9 Delete Vertex
#™ Terrain Model Y 0 Construct Circular Fillet
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Chapter 4 PROFILES - Edit SR61 Profile

2. Zoom to the beginning of the Profile and delete the first two Vertical Elements.

B View 3, Profile - SRB1
G- AQQREHBEH NG| F s
3

[
o -,
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PROFILES - Edit SR61 Profile Chapter 4

> Create Profile with Place Vertical Line

New vertical civil profile elements are added to match the existing profile across US98.

1. Use Vertical Geometry, Profile Line Between Points tool.

EH vertical Geometry == A

B sk b e B DAY |2

.__._,_,ﬁ s
— (3

E |_‘| Profile Line Between Points

2 Al Wy I o

2. Place Line Elements on the Existing Ground points to trace the Profile across BL98.

Note This is not exact, simply trace a few lines.

B View 3, Profile - SR61 == 5
B8 AQQREHBE OB S

e ——

~
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Chapter 4 PROFILES - Edit SR61 Profile

3. Continue using the Profile Line Between Points tool

a. Begin at the edge of the existing pavement or connect to the proposed profile line from
the step above.

!

.

P

b. Inthe Profile Line Between Points dialog, check the length and slope, length of 16
feet and slope of -2%. Click a data point in the view to create the line as defined in
the dialog.

T ot ne tevmeen P e
7] Length 16.000000
¥| Slope }2 00%
Feature
MName

Element Template  Profiles(2D}\Proposed_pr\GradeLineCir [ = |

= View3, Profile - SR61 Sope | S74T [E=8 E=8 5
o - _:.‘:::_ -| A ] q & B | & =) CJ Bl E | Enter Start Point
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PROFILES - Edit SR61 Profile Chapter 4

c. Using Line Between Points to join the two profiles, place another Profile line between
the “16° at 2% line and the Best Fit Profile.

200.000000
86.873596

=

» Profile by VPI's

1. Zoom to the Beginning of the profile, Use Vertical Geometry, Profile Complex By VPI tool.

BE vertical Geometry BEEEA
L NENY
E |~ & & H

3 3 3

R v Al o b [
T |2L | Profile Complex By vP1 % ‘/

2. Toggle OFF the Active Design Standard, set the Curve length to 50 feet.

Hint  Check that the Vertical Curve Type is set to Parabola

Wertical Curve Parameter 0.000000
Curve Bength 5000000
Slope 0000

Vertical Curve Type @ [=]
~

Feature

Name

Element Template
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Chapter 4 PROFILES - Edit SR61 Profile

3. Start by snapping to the Beginning Point on the ground and complete the Profile Segment as
shown below.

Hint  This is not exact, snap to 3 points

4. Zoom to the End of the Profile, select the Line and move the last End Point to snap to the
Existing Ground.

B View3, Profile - SR61 =5
B~ A QREHEE MEE| S

Hint Click on the solid ball manipulator at the end of the line to move it in both directions

B View 3, Profile- SR61 == 5
Era-AQQRHEERE OB XS

726+42.21 R1

Profile:
Type: Surface Profile
XSGrdLine_ex
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» Complex Profile Elements

1. Use Vertical Geometry, Profile Complex by Elements tool.

BH vertical Geometry = A
G EB |5 L e (R b AV 2
pinzala Y

El— &y s

R l..lll\»r: &l E Ii |{_HJ ;

| Profile Complex By Elements | %
T T — T

I |Jk

2. Keyin the name SR61_PR on the dialog and Start at the Beginning Profile line and create a
new Connected Profile.

Hint  On the Profile Complex by Element tool setting, enter the Feature Name. This is the Profile Name assigned
to the Profile.

T

Method Automatic
Maximum Gap 0.100000

Feature

Name SRE&1_PR

Element Template Mone

B View3, Profile - SR61 ) Element Sellction (1 =i e =R =R
Br¥-AQQREHBE 00| S

J_/\). K
Bl =@ B .

200.000000 =i

— e 0000

179.820324

148.248613
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Chapter 4 PROFILES - Edit SR61 Profile

» Profile Report

1. Use Vertical Geometry, Profile Report tool.

BHH vertical Geometry H Y
q BB 5 b b [ [0 B Ay |2
I \_ .._ﬂ’“" \'&b[ |P|cf|IEREpcrt

Elwe ey L& Wy

<OR> With the Profile selected, hover over the element to display the Context Menu and
select the Profile Report.

Profile Report

148.248613
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2. The Bentley Civil Report browser displays the Vertical Alignment Review Report for the
Profile. Close the Civil Report browser.

Vertical Alignment Review Report

Report Created: 9/9/2015
Time: 1:37pm

m

Project: Default
Description:
File Name: C:\e\SS4projects\22049555201\roadway\DSGNRDO1.DGN
Last Revised: 9/9/2015 13:33:59

Note: Allunits in this report are in feet unless specified otherwise.

Horizontal Alignment: SR61
Horizontal Description:
Horizontal Style: Centerline(CL)

Vertical Alignmenf: SR61_Pr,

Vertical Description:
Vertical Style: Centerline(CL)

Station Elevation
Element: Linear
POB 698+53.79 R1 37.36
PVC 698+78.91 R1 3723
Tangent Grade: -0.53%
Tangent Length: 2512
Element: Symmetrical Parabola
PVC 69847891 R1 @ Element Selection | = b
PVI 698+95.02 R1 >
PVRC 699+1112 R1 #lozo -
Length: 3220 =@ B |
Entrance Grade: -0.53%
Exit Grade: -6.43% i
3. Use Vertical Geometry, Set Active Profile tool.
= = .
BH vertical Geometry = N

El— & & o)

—

<OR> With the Profile selected, hover over the element to display the Context Menu and
select Set Active Profile.

» Export Profile

1. Use the General Geometry, Export to Native tool.

-
]|
||
>

EL!I_ General Geometry

a2 g @ e ™ O
w22

35 3 Exportto Native )

R |fff31‘.% fli]

Hint  Always check that the profile has a Feature Name before saving to the GPK file

2. Select the SR61 Profile and save it to the job00.gpk file.
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Chapter 4 PROFILES - BL98 Profile

Exercise 4.4 BL98 Profile

1. Withthe BL98 selected in the Plan View, hover over the element to display the Context Menu
and select the Open Profile Model.

2. Select View 3 to view the Existing Ground Profile for the mainline BL98 Centerline.

= B /- € & e X

_-" Open Profile Model

3. With the Profile selected, hover over the element to display the Context Menu and select the
first icon Properties

4. Inthe name field enter BL98_EX

Feature Ll

BL38_EX
Feature Definition DtmbBEdsting

5. With the Profile selected, hover over the element to display the Context Menu and select Set
As Active Profile.

B View 3, Profile - BLOS =N EoE ==
B AQQREHEBE "D G| -

6. Use the General Geometry, Export to Native tool, select the BL98 EX Profile and save it to
the job00.gpk file.
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Exercise 4.5 Friendship Profile

1. With the Friendship selected in the Plan View, hover over the element to display the Context
Menu and select the Open Profile Model.

Complex Elerent: FRIENDSHIP

\o Active Profile

2. Select View 3 to view the Existing Ground Profile for the mainline Friendship Centerline.

B View 3, Profile - FRIENDSHIP =8| E=E ==
v AQQREBE DG H| -
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Chapter 4 PROFILES - Friendship Profile

3. With the Profile selected, hover over the element to display the Context Menu and select Set
As Active Profile.

B View 3, Profile - FRIENDSHIP E\@
v AQRQRHEHEE OBG .,
e

| et As Active Profile |

4. Repeat the steps for Friendship2 Rd.
5. Open View 2 using the F2 Function Key to see the 3D alignment cernterlines for the project

6. Notice the 3D lines displays in View 2.
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5 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 FDOTSS4 Workspace provides an extensive Template Library.

e FDOTSS4 Templates closely follow CADD Manual, PPM and FDOT Design Standards and should be used
to start a project.

o FDOTSS4 Templates are designed from the PPM typical sections of the proposed roadway.
o FDOTSS4 Templates are stored in the FDOTSSA4.itl.

e The FDOTSSA4.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 FDOTSS4.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 FDOTSS4.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.
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Chapter 5 TEMPLATE DESIGN - Friendship Profile

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

5-2

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

5.1  Creating a New Project Template Library
5.2  Create Template Library Folders

5.3  Using the Template Library Organizer
5.4  Naming Project Templates

5.5 Creating A Resurfacing Template

5.6  Editing Templates
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Exercise 5.1 Creating a New Project Template Library

This exercise opens the proposed roadway design file, DSGNRDO1.dgn, with GEOPAK using the FDOT
Workspace and Project configuration. The Create Template dialog displays and a new Template Library file
created for the project in the project symb 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. (Optional) Extract the 22049555201(5).zip file in the c:\e\projects folder.

2. Open the DSGNRDOl.dgn file of the c:\e\projects\22049555201\roadway\ folder in the
FDOTSS4 Workspace in MicroStation.

3. Use Corridor Modeling, Create Template tool.

e
]
n
>

fﬂ Corridor Modeling

@ e VY A SR
|4 o H- 2] Yemeramin]
T EwY @

BNl W Nt T IR e |

4. Open the Create Template dialog and select File > New > Template Library.

~

B ' Create Template
—

{File Edit J Add Tools

Mew 3 Folder

pen... Ctri+O Template

Save Ctrl+5 Template Library...

Save As...

Cloze

5. Navigate to the Project roadway folder, C:\e\projects\22049555201\roadway\.

1= Recent tems
P Desktop
E'I'_ii Metwark
= Libraries
A Danforth, Wem
184 Computer
s 05Disk (C:)
| &
| projects
, 220455552
i
e DVD RW Drive (D7)

[ SN | I N B I N4 1A
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Chapter 5 TEMPLATE DESIGN - Creating a New Project Template Library

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

Save Template Libra

Save in: roadway (= W s

Marne Date modified Type

aerials 11/6/2014 6:01 AM File folder

eng_data 5/12/2014 4:43 PM File folder

! projdbs 11/6/2014 5:01 AM File folder
|1 22049555201.itl 11/7/2014 1:17 PM ITL File

ey
+

Recent Places
Desktop

Libraries

LY

-

Computer

o e I

e
File name: Q ) A Save

Save as type: |Template Libraries ("itl) v| | Cancel |

| Help |

7. Select File > Save again to verify, then close the Create Template dialog. Click Close.
Library  Active Template L A s i I

Preview:

C:heprojects 2045555201 roadway" 220459555201 itl Saved
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TEMPLATE DESIGN - Create Template Library Folders

Exercise 5.2

Create Template Library Folders
Components
Corridor Templates
End Conditions
Linear Templates

Surface Templates

Chapter 5

The Components, End Condition, Linear Templates, Surface Templates folders contain parts of the full
Templates and is obtained from the FDOTSS4 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. Use Corridor Modeling, Create Template tool.

ffl corridor Modeling HE Y

afffler V) M SAE
Wb |4 o B~ 18] Y create Tempinte |
T EE T TEY @

=IESGS SE V S S8 S I v B b e

2. From the Create Template dialog, select File > Open and navigate to the
FDOTSS4/GEOPAK/corridor directory and choose the EmptyProject.itl Template Library.

3. From the Create Template dialog, select File > Save As to copy the blank Project Template
Library over the 22049555201 .itl Template Library created earlier. This will save the next
few steps.

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Chapter 5 TEMPLATE DESIGN - Create Template Library Folders

» Optional Steps

1. Create new folders in the Project Template Library.

i " Create Template ™ - » L EIEI&J

Edit Add Tools .
Mew > { Folder , [:‘lisplay i
Open... Ctrl+0Q Template ©) Components  (2) Constraints
Save Ctrl+5 Template Library... Display Point Names Help
Save As... [ Display All Compenents
Close ‘

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

Components
Corridor Templates
End Conditions
Linear Templates
Surface Templates

O O O O O

B | Create Template .

File Edit Add Tools

Template Librany:
5 Ce\projects' 22049555201 roadw
EE Point Mame List
[ Components
&
[ End Conditions
[ Linear Templates
[ Surface Templates

3. Select File > Save to save the project Template Library .itl file.
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Exercise 5.3 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 FDOTSS4
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 Temp‘lig_ & - - " !
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. Fromthe Template Library Organizer dialog, click the Ellipses icon next to the OK button.
The Open Template Library window displays.

i ' Template Library Organizer l_lﬂl_s;—hj
Available In: Available In: ~ 0K
[ C\e'\projects 22049555201 roadway' 22049555201 i [C1 Active Design File Comidors L () _,
Help |

3. From Open Template Library, navigate to the c:\FDOTSS4AGEOPAK\corridor folder and
select the FDOTSSA4.itl Template Library file. Click Open.

| comidar - @F = mE-

Mame Date modified Type

% help 3/3/20151:31 PM File folder
% tables 3/3/20151:31 PM File folder
o | EmptyProject.itl 2/19/20159:26 AM  ITL File
o | FDOTS54.itl 8/2/201511:16 AM  ITL File

Type: ITL File
Size: 5.81 MB
Date modified: 9/2/2015 11:16 AM

Libraries

1Ay
b

Computer

4|

@
File: name: FDOTSS4 il

Files of type: Template Librares (* itl)
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TEMPLATE DESIGN - Using the Template Library Organizer

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

B ' Template Library Organizer l ag X
Available In: Available In:
{55 Che\SS54projects’ 22049555201 roadway\22049555201 il | | S5 (SRR OAEEL I oy o Rl e e b oy ek h ] E] —
'§§ Poirt Mame List == Poirt Mame List Cancel
[Z7] Componerts 2] Componerts T

(27 Comidor Templates
(23 End Conditions
[Z7 Linear Templates
[Z3 Surface Templates

[ End Conditions

|1 Examples(For Training)
|27 Ewisting Feature Templates
|27 Existing Pavement Slope
|23 Linear Templates Common
[Z1 Median Conditions

[ Suface Templates

|27 Typical Sections (PPM)

5. From the Template Library Organizer, navigate to the FDOT folder shown below.

5 CAFDOTSSE server\GEOPAK comidar\FDOTS54 itl
EE Point Mame List
[ Components
[ End Conditions
5 Bxamples{For Training)
[ Design and 3D Modeling Course Guide Template
[ Ramp Teminals
5] Typical Sections (Variable Median)
5 4 Lane Divided Aterial {45 MPH or Less)

[ 4 Lane Divided Aterial {55 MPH or Less)
[ 4 Lane Divided Aterial {Urban Ditch)
(1 & Lane Divided Aterial

[ Bxdsting Feature Templates

[ Bdsting Pavement Slope

[ Linear Templates Comman

[ Median Conditions

P o n Tolono
Ll I [ 3

13

m

6. Select the PPM EXHIBIT TYP-5 to preview the template in the Preview window below the

directory view.

©2018 FDOT
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7. Drag the Template from the right side to the left side onto the Components folder for the
project.
# ' Template Library Organizer l 5] _S_."h]
Available In: Available In:

- -_OK

{23 Ce\554projects 22049555201 voadway 220495552011 | |23 C\FDOTSS4_server\GEOPAK \comidor\FDOTSS4H & LI I
*ZZ Poirt Name List *ZZ Poirt Name List Cancel

25 Components [ Components ———

[C Resurfacing {Miling, Overbuild and Overday) [ End Conditions \M

[Z End Conditions
[Z7 Linear Templates
7 Surface Templates

I

4

23 Examples(For Training)
(27 Design and 30 Modeling Course Guide Template
[Z3 Ramp Teminals
23 Typical Sections (VariableMedian)

[ Buisting Feature Templates
[ Buisting Pavement Slope
[ Linear Templates Common
(23 Median Conditions

[ I L R, R R

m

=3 4 Lane Divided Aterial (45 MPH or Less)
= PFM EXHIBIT TYP-5

[ 4 Lane Divided Aterial (55 MPH or Less)
|3 4 Lane Divided Aterial {Urban Ditch)
I3 6 Lane Divided Aterial

T 3

Preview:

Preview:

8.

Collect the following items from the FDOTSS4 Template Library and drag them to the Project

Folders Locations as shown below

Chapter 5

FDOTSS4 Template Location

Project Folder Location

Examples/Typical Sections(Variable) /4 Lane
Divided Arterial (45 MPH or Less)

PPM EXHIBIT TYP-5 to Components

End Conditions/Parts

Entire Parts folder to End Conditions

Component/Pavement/Resurfacing

Entire Resurfacing folder to Components

Component/Curb & Gutter

Curb Type E Inside to Linear Templates

Linear Templates Common

Outside Lane w/ Paved Shoulder to Linear
Templates

Linear Templates Common

Outside Lane w/ Type F Curb to Linear Templates

Surface Templates

Pavement Asphalt to Surface Templates

9.

FDOT Roadway Design and 3D Modeling

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.

©2018 FDOT
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Exercise 5.4 Naming Project Templates

This exercise copies and renames the Typical Section obtained from the FDOTSS4 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 Components folder, right click on the PPM EXHIBIT TYP - 5 Template, and select
Copy.

34 C\e'\projects\ 22049555201 \symb\ SRE1 il Name:
"ZZ Point Name List

Description:
5 Components =
Resurfacing

25 Conid Set Active
— [E_”_Id;: Cut Ctrl-X
£ Linear { Copy ’ Ctrl-C

= C Paste Ctrl-V

=0

=0 Delete Del
3 Surag Rename F2

== Fj

Ternplate Documentation Link...

2. Right click on the Corridor Templates folder and select Paste. Right click on the copied
EXHIBIT TYP -5 Template and select Rename.

£5 Ce'projects" 2204955520 1 aymb \SRE1 it Name:
"ZZ Point Name List .
== Descriptior
5 Components P
[ Resurfacing
== PFM EXHIBIT TYP-5
5 Comidor Templates
£3E Set Active
£5 E Cut Ctrl-X
= Copy Ctrl-C
4 Paste Ctrl-V
}:
‘s Delete Del
o E
{ Rename ’ F2
emplate Documentation Link...
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TEMPLATE DESIGN - Naming Project Templates

3. Change the Name of the Template to SR61. Right click on the SR61 Template and select Set

Active. A small red box will indicate the Active Template.

-3 Components

[ Resurfacing

=< PPM EXHIBIT TYP-5
- Comidor Templates

4 End Conditions

] Parts
3 Linear Templates

== Curb Type E

= Qutside Paved Shoulder

== Qutside Type F Curb 2% w//Sidewalk
- Suface Templates

=< Right Pavement/Travel Lanes 2%

Library  Active Template

Preview:

+F=AaH-tDM

A’ Create Template =
File Edit Add Tools
Template Library: Curent Template Display |Wl
& C\e'projects' 2204555520 1\symb\SRE1 itl Name: SR61 @) Componerts Constrairts J—
== Pont Name L Descrition Display Poirt Names |—He\p |

Display All Compenents

4. Select File > Save to save the Project Template Library.

FDOT Roadway Design and 3D Modeling
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Chapter 5

Exercise 5.5

514

TEMPLATE

2.

3.

Creating a Resurfacing Template

File Edit Add Tools

DESIGN - 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 FDOTSS4 Template library components
types, connection points, constraints, targets, etc.

1. Rightclick on the Corridor Templates folder and select New > Template.

Template Library: Current Tem,
25 Che'projects 220459555201 \eymb \SRE1 il Mame:
"ZZ Point Name List -
== Description:
=5 Components -
[C Resurfacing
== PPM EXHIBIT TYP-5
b | o  —
Mew k Folder
En
= Cut Ctrl-X Template
=
5 Lin Copy Ctrl-C
= Paste Ctrl-V
.
. = Delete Del
Sy
ot Rename F2

Right click again on the RRR98 and select Set Active.

Right click on the New Templatel and select Rename. Change the Name to RRR98 and Select
Enter to store the name.

5 Che'projects' Z20459555201 eymb\ SRET i
"ZZ Poirt Mame List
5] Components
[ Resufacing
== PPM EXHIBIT TYP-5
5] Comidor Templates
== 5RA1
5 End Conditions
[ Pars
5 Linear Templates
== Curb Type E
== Qutside Paved Shoulder
== Qutside Type F Curb 2% w/'Sidewalk
25 Surface Templates
== Right Pavement/Travel Lanes 2%

©2018 FDOT
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TEMPLATE DESIGN - Creating a Resurfacing Template

» Before Adding Components, O

Chapter 5

pen 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 |Teols
Template Library: Template Library Organizer...
23 Che'projects’, Apply Feature Name Override... 9
EE Poirt MNam .
23 Componer Ap .I omponent Name Override...
] Resurf Options...
= _PPM B Dynamic Settings
= Cm&% Temnplate Library Report (itl File)
[ = SRET |
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.
Template Options
Maming Options
Component Seed Name:
(@) From Feature Definition
(0 Specify: ‘ reference
Point Seed Name: - Help
V] Apply Affixes _
Left: Prefc | Preferences
Right: : Name:
s Ot (
tep Options It
X pioon | Y )
———————
Active Preference: Default
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

=]

0.000000 (Step: g 100

- 0.000000  Step: O 100000

Point Name: A
Point Style:
Apply Affices

hs= A I
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TEMPLATE DESIGN - Creating a Resurfacing Template

a. Change the Point Style to Template Miscellaneous.

b. Uncheck Apply Affixes.

| Set Dymamic Origin

Dynamic Settings |E|

Dynamic Settings @

e 0.000000 Step: 0100000

- 0.000000 Step: 0100000

Point Mame: -
o —

| Apply Affies

=~

b -1.737602 Step: 0.100000

T

Point Name:

0284752 Step: 0100000

-

Poirt Style: |W

=

Apply 5

ha= v|

| Set Dynamic Crigin

» Add Components

1. Navigate to Components/Resurfacing/Overlay and select the Pvt Overlay Right Component.

Template Library:

— Che'\projects' 22045555201 \symb*
EE Point Name List

— Components

— Resurfacing (Milling, Overbu
(£ Milling
(£ Overbuild
— Overay

== Pwt Overday Left

[C] Widening
= PPM EXHIEIT TYP-5
— Comidar Templates

f={ RRR38
= SRB1

7 End Conditions
7 Linear Templates
7 Surface Templates

2. Drag the Component to the small magenta square in large View.

= C:\e'\projects\ 2204355520 1\symb \SRE1 it Marme: RRR58
“ZZ Point Name List
— Components
3 Resurfacing
3 Milling
(3 Overbuild
— Overay
= Left - 2" Depth ME
—_~
(7 Widening
== PPM EXHIBIT TYP-5
— Comidor Templates
}=q RRR38
= SRE1
—4 End Conditions
(7 Parts
3 Linear Templates
= Curb Type E
»={ Cutside Paved Shoulder
= Outside Type F Curb 2% w/Sidewalk
3 Surdace Templates
2= Fight Pavement/Travel Lanes 2%

Description:

5-16 ©2018 FDOT
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TEMPLATE DESIGN - Creating a Resurfacing Template

3. Repeat this step to place the Pvt Overlay Left Component on the small magenta square.

Display

Template Library: Current Template
@ Components Constraints

23 C'e'projects\ 2204955520 T\symb|  Name: RRR38
"ZZ Point Name List Description:
-3 Components
= Resurfacing (Milling, Overby Display All Companents
3 Miling
(£ Overbuid
i Oveday
foe
2= Pyt Overlay Right
(03 Widening
=< PPM EXHIBIT TYP-5
=3 Comidor Templates
=] RRR38
== SRE1
(£ End Conditions LT -PVT- QLAY QUT
2 Linear Templates LT_PVT_OLAY_BOT_OUT
(O] Surface Templates

| Display Point Names

BT EOR N
VT OLAY BOT 'IN

4. Fit View by selecting the Fit icon below the Active Template window.

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.

5-17
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Chapter 5 TEMPLATE DESIGN - Creating a Resurfacing Template

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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TEMPLATE DESIGN - Creating a Resurfacing Template Chapter 5

9. Check Apply Affixes on the Dynamic Settings dialog.

Dynamic Settings

N -1.737602  Step: 0100000
\E 0284752 Step: 0100000

Point Mame: -

| TemplateMisc_pr - |

Poirt Style:
=

| Set Chymamic Origin |

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

Mirror.
Mirror Ctrl-M
Reflect Ctrl-R
Cancel ESC
Set Dynarnic Crigin Ctrl-0

gfVT_EOP IN

LT -PVT_OLAY OUT PVT_OLAY_BOT_IN RT_PVT_OLAY_OUT

| GLAY BOT OUT \
LT_RT_PVT_EOP_OUT

LT RTLI%SH'TDESEIE%OM-EB é_r'ﬁ"(Ter ‘_".JTFIT PVT_ADJ1_BOT_QUT

LT RT ESHEOR VIR B PlVer BOT OUT
VT RT_UPSHLDR ROLLOVER-OUT

R R B ARSI o8 BT

RT_PVT_OLAY BOT QUT

LT_RT_PSHLDR_ROLLOVER_BASE_BOT_OUT

LT ST FRh R DARE 3G @T ouT

LT_RT_PVT_ADJ1_BASE _BOT_OUT

VT FRT PRAT BASEE BB @OT _ouT

=550

FDOT Roadway Design and 3D Modeling
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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

Name: RT_PVT_EOP_OUT

Use Feature Name Ovemide: |RT_PVT_ECQP_OUT | Close | 1
Feature Definition: PavementAsphatt_pm v| | Frevious | I
Superelevation Flag
Atemate Surface: - | Nea> |
| Help |
Member of:
RT_PwtOut
RT_ShldrPvtOut
Constraints
Constraint 1 Constrairt 2
Type: | Horizontal M | | Slope h |
Parent 1 [RT_pvTolavour  ~| 4| [RrAviowarour  +] |

1.0000 = 200% (=)

Value:
Label: EOQP_WidthOut - EOP_SlopeQut -
/| Horizontal Feature Constraint:  PavementAsphatt{EQPA) -

Range: 50 000DDD

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.

2.

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

Select File > Save to save the Template changes.

= SH-1E M &g 3

Note

The undo icon is also at the bottom of the view.
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Exercise 5.6 Editing Templates
1. Onthe Create Template dialog, check On the Display Point Names option.

T s e T R T

File Edit Add Tools

Template Library: Cument Template Display
23 Ce'projects 22049555201 \symbt| Name:  RRRS8 _® Componerts —
== Point Name List Description: /| Displgk Poirt Names
|1 Components
— Comidor Templates [ Display All Compenerts

#= RRRSE
» Change End Condition Point Properties

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

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:

=L 5410

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

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

=45H-104d
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Chapter 5 TEMPLATE DESIGN - Editing Templates

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

Hint  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: RT 6:1Cut|

(V| Use Feature Name Overide: RT_CUT

Focte e N [ 1

4.  Select Fit View the Active Template and changes.

_F"u'T EOP_IN

LT WUTL CHVAL QIPT RT BT BVAY OB T
LT_PVI_EOP_OUT PVT_OLAY BOT_IN RT_PVT_EOP_OUT

LT LT_PSHLDR_ROLLOVE RT_LT_PSHLDR_ROLLOVER OUT

RT_PVI_OLAY_BOT OUT
RT LT PSHLDR PVT BOT TP QU
LT LT _PSHLDR BVT -ran QuT T O e mT 1ok ouT

|_z/ 8 QT IN PV S,@
LT_UPSHL VER- OUT
SHLORLACHLEHRR % P\,&ﬁ,E% Qut SRR TGRS OO LT VER ©

PSHLDR_OUT e ] <LBT LT PsHLDR OUT
ups |ETLETERYTBROE_ KN TOP_OUT RTLITPRYIBEASOERTN > e P SHLOR OU

LHTLTeBRILRE {#%%T#’;’\%’E "%H[D R_TP_OUT RT LT _PVT BASL 1: JEDPEH#S%S? sBxfTror_our

LT LT_PSHLDR RGAPYERBASE BYT OUT RT PVT BASE BETLTNPSHLDR ROLLAVER BASE_BOT OUT
| CTPRY  BASEEERTR_B0T OUT FRTAWTTEBSSEBEATR HOT_OUuT

LET ETERGHHRRRABE BT _BHT ouT RATLTTPBEL DR BAREEBRITRWOT ouT

=K AT r

5. Rich click on the each Fill components and choose edit properties. Change the Priority Value
to 2

Name:

| Use Name Ovemide: LT _FILL

Description:

Feature Definition:

Parent Component :

Display Rules:
Exclude From Top/Bottom Mesh

End Condition Properties

Target TyPe: | Temain Model "| Pricrity: @
Temain Model: i i urt: 0

v Actives Benching Co

Horizortal Vertical
0.000000 Rounding Length 0.000000
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6. Turn OFF the Horizontal Feature Constraint on the middle point, PVT _EOP_IN Point.

MACERY TR out

BOT OUT

BARPTE@AHT TORTOUT
BASE _SHLDR_ TP OUT

BASE .BOT_OUT

Chapter 5

Point Propertie IJ

Name:

Use Feature Name Ovemide: | PYT_EQP_|N |

- # [ aenir

Close |

M| Feature Definition:

PavemertAsphalt_pm 3 |ml

Superelevation Flag
Altemate Surface:

Constraints
Constraint 1

|Next>|

hd | Help |

Member of:

LT_PwtOveday
RT_PwtOveray

Constraint 2

Type: None

Horizorjal Feature Constraint:

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

FDOT Roadway Design and 3D Modeling
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Chapter 5

5-24

» Change the Overlay Depth Properties

1.

2.

3.

Create Template

Fi

le Edit Add Tools

@-L] Points

{:I Components

=1 End Condition Branches

{Z Display Rules

{Z] Parametric Constraints

-] Altemate Surfaces

(-7 Point Featurs Defintions
{:I Component Feature Definitions

(] Value

i T | I

Preview:

Current Template

B@ Parametric Constraints
[i)-=F=» EQP_BaseThickLt
f-“f% EOP_BaseThickRt
-~ EOP_ExtBaselt
-~ EOP_ExtBaseRt
F-“f EOP_PwtThicklt
i1 EQP_PwiThickFt

F--1 OLAY_PviThickFt
-1 QLAY _PvtWidthLt
F--1 OLAY_Pvt\WidthFRt
F--1 PSHLDR_BaseExt\Widil

1mmmmJi—|‘\i—|mmmmm

~| MName:  RRR98

Description:

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

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

TG e T

File Edit Add Tools

Label: OLAY_PviThick

m

SO~ LU o TV T o o T o T PR T FENT

©2018 FDOT

e
Default Value: .g, 16666?

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

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

RATMAMT EMALY GFUT

RT_PVT_ECP_OUT

RT_LT_PSHLDR:ROLLOVER_OUT

RT_PVT_OLAY_BOT_QUT

7 T T ( RT,LT_PSHLDR EVT_BOT TP_QUT -
=R oI E M b g ;

2. Right click on the RT_PVT_OLAY_OUT and select Edit Point.

PVT _OLAY QUT
Add New 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

+=LoH-tO = « . ; Delete From Components (Make Null)

FDOT Roadway Design and 3D Modeling ©2018 FDOT 5-25
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TEMPLATE DESIGN - Editing Templates

5-26

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.

O l'- 25

Mame: RT_PVT_OLAY_OUT
[ Use Featurs Name Overide: RT_PVT_OLAY OUT

S|

s | VR

Close

Feature Definition:

Pavement Miling_pm

-
] < Previous

[7] Superelevation Fag
Altemate Surface:

ik

Mext =
Help
Member of :
RT_PwtOut
RT_PwtOveday

Project To Surface

E] ,:fﬁ.l:-’tive> , -

Constraints
Constrairt 1
Type: [ Horizontal - ]
Parent 1: | pyT_EOP_IN
Walue: 5. DD
Label: OLAY_PvtWidthRt -

[ Horizontal Feature Constraint:

Range:

Pavement Milling(ML)

50.000000

©2018 FDOT
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e.
-12 to -7 and Slope to Project to Surface.

Point Properties

Chapter 5

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

- I A

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

FDOT Roadway Design and 3D Modeling ©2018 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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» Change the Widening Point Properties

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

[“Point Propertics ==

Use Feature Manf€ Overide: |RT PVT EOF OUT =

gfVT EOP_ IN

| Pavementaschait_pm - e
Superelevation Flag p—

RT PVT OLAY OUT Atemate Srface

PVT_OLAY. BOT.IN FAFVIECP.O! Mermber of e
; i

AT_LT_ShidrPviOut
RT_Pviltiden

| Mext>

RT_PVT_OLAY BOT OUT Constraints

RT_LT_PSHLDR Consirairt 1
Type [ Slope - Horizontal |

Constraint 2

Farert 1. [RT_pVT_ OLAY.OUT ~| ﬂ [RT_PVT_OLAY OUT -] ﬂ
Parent 2: R or Values

RT_PVT_BOT_IN
RTRAVPROBASH _
Value 2.00% (=] 2000000

RT SHLOR P e - WideningWidthFt
RTRYT AVEROR V] Horizortal Feature Constraint:  Pavemert Asphatt(EOPA)
Range:  50,000000

RE_LT_PVT_B~

=L 54-10Mo

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

Point Properties l =~ 1

Name: RT_PVT_EOQP_OUT - ﬂ

Use Feature Name Ovemide: |RT PVT ECQP OUT |W| I

Feature Defintion: PavementAsphalt_pm

i | | < Previous |
Superelevation Flag I

| Mea |
Altemate Surface: - —
| Help |
Member of :

RT_PwtOut
RT_ShidrPwtOut

Constraints
Constraint 1 Constraint 2

Type: | Horizontal - | |5|'-'-‘F‘E hd |
Parent 1. [RT_PVT OLAY OUT  ~| 4| [RT_PVT.OLAY OUT | 4]

Value: 0.010000 =] -200% (=]
Label: EOP_WidthOut - EOP_SlopeCut -
/| Horizontal Feature Constraint:  PavementAsphalt(EQPA) -
Rangey”  100.0000
©2018 FDOT FDOT Roadway Design and 3D Modeling
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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 H“

Name: LT_PVT_EOP_OUT - #|f
Use Feature Name Ovenmide: || T PYT EOP_OUT |W| I
Feature Definition: PEI".I'EI'I'IEI'ITP'SD"IE“J:IH'I -v| |m|
Superelevation Flag I
Mext =
Altemate Surface: - |—|
| Help |
Member of
LT_PwtOut
LT_ShidrPvtOut
Constrairts
Constraint 1 Constraint 2
Type: | Horizortal - | - |

Parent . [LT_PVT OLAY OUT =] 4]

vae:  ( 0.010000) (=]

Label: -EOP_WidthOut -

/| Horizontal Feature Constraint:  PavementAsphalt(EQPA)

Rangey” -100.000

[LT_PVT OLAY OUT =] 4]

-EOP_SlopeOut -

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

+PVT,EOP, IN

LT_PVT_BORYODIT

LT LT_PSHLDR_ROLLOVE \
EHEYFBEVIOBUT TP_OUT

LT LT_PSHLDR_PVT_%0OP.OUT

o ursion oK RS X K1

. F-SHLI
LT_UPSHLDR_OUT LETLETPRYTRESE BN _TOP_OUT

HHIHTREREORTSRYE ERIWCE OUE sior Tr our

LT LT _PSHLDR -ROLLOVER -BASE. BOT -OUT
LLTPPYTREASE-ROT_BOT ouT

LT TRERTRFRRAEERAN BT ouT

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

FDOT Roadway Design and 3D Modeling

PVT_OLAY _BOT_IN
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RT_PVT_BORYODTT

RT_LT_PSHLOR_ROLLOVER_OUT,

RT_EVIPSKAIFBEVIORDT TP OUT
RT [T PSHLDR PYT TOP OUT
RRIPVUIB p S ¥DLLOVER OUT
RT_SHLOR_PVT, E‘%MSE TP -L ERSS00 RED j’: |
RRLLIPFUBEASBLETN TOp 0D PTH;;}:-U;’?E L:?:TL ut
SHI 0 .
BT LT PuT BASE SHISR T ReaUTaE SAEEREN T our

RT_LT_PSHLDR ROLLOVER -BASE. BOT_QUT
RRIPPTIBAEEEBEETMUEOT 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 PSHLDR. RO - RT_LT.PSHLDR_ROLLOVER_OUT,

L ) & = ADBGFICBDT TP_OQUT
LT_LT_PSHLDR_PVT_10P —- RT_[T_PSHLDR_P¥T_TOP_OUT

[T UPSHLDR MwagEMW & |\ RN, TGvERSEEPRIFPLLOVER OUT

LT SHLDR_PVT_Eg R_PVI_BASE TF 5 -
LT. UPSHLDR_OUT T ——— RETLLIPHITBAASEUSTN TOF_OLMET LT UF’SHLDR ouT
LTt TREREBRReRY , ARt L PRt B ERSEOEXPH TToP ouT
-’ DRTP: O

RT_LT_PVT_BASE SH.

LT LT. PSHLDR: RGLLOVER -BASE-BOT -OUT RT_LT_PSHLDR -ROLLOVER-BASE BOT OUT
| AT PR BREHE FIOV_BT ouT RR P RS EERINUI0T_ouT

LET+TRERESRReRAERERAT BYT ouT RE7-TPREHRBREAREBEXTRYE0T ouT

dmh o tO Moo g 3

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.

MName: —
Use Name Ovemide: |RT_PutMillin |W|

Description: —————
| < Previous |

Feature Definition: | PavemertMiling

| Mead > |
Parent Component: —_—

Digplay Rules: | Edit
[] Bxclude From Top./Bottom Mesh

| | Help |

Chweray/Stripping Properties
Top option: |F':'"':""" Surface '| Atemate Bottom Surface:
Bottom option: | Follow Component = |

Component Depth: 0.000000 Label:

Surface: |:;’-‘-J:1i~.fe> ,.| /| Stripping Component

Surface Depth: 0.000000 Label: Pyt MilingDepth

5-30 ©2018 FDOT FDOT Roadway Design and 3D Modeling



TEMPLATE DESIGN - Editing Templates Chapter 5

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.

Name: LT_Fything +
[] Use Name Ovemide: |LT_PutMiling
Diescription:

Feature Definttion: [Pa\rement Miling v]
Parent Component; [_ v] ﬂ

Display Rules: [;}

[] Exclude From Top./Bottom Mesh
Chveray/Stipping Properties
Top option: [F""“""' Surace '] Atemate Bottom Surface:
Bottom option: [Fulluw Component v]
Component Depth: 0.000000 Label:

Surface: [cﬁdive:- ,.] Stripping Component

Surface Depth: 0.000000 Label: Pyt MilingDepth

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

4.

+=&ad-lDMs

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

shown.

Poi

Name:

» 4| [ 2oy

L_BREA | Close

Use Feature Name W iT_ML_BREAK
M Feature Definition: |Pauemen‘tcrownjl'l'l

v
| < Previous

Superelevation Flag

Altemate Surface:

Constraint 1

L

Member of:
RT_PwiCveray

Constraint 2

- | Project To Surface

\. | Horizontal
Farent 1: "N | PyT_EOP_IN

- | ﬂ Ary Direction

Walue: 0.100000
Label:

Horizontal Feature Congtraint:

Click Apply and then Close.

FDOT Roadway Design and 3D Modeling

B <Active:

_ﬁ‘ﬂ', EDAMIN BREAK

2

PYT_OLAY_BOT_IN

©2018 FDOT
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5. Repeat the steps above to insert Points on the bottom of the PvtOverlay, PvtMilling, and
PvtOverbuild Components.

Hint  [finsert point option is not available for the last component, use add point

_ﬁ VT_EDMIN BREAK

[

PYT-GLAMLBBRENG BOT

= ALt b B ] ] ] ] ) ) »

6. Set the Point Properties as shown.

MName: - ﬂ Apply

lse Feature Name 01@; RT_ML_BREAK_BOT |W|
Feature Definition: |Bnﬂnnu:m ,l | ——

Superelevation Flag

|
[ Net> |
Altemate Surface: -
Member of: |

RT_PvtMilling
RT_PwtQverbuild
RT_PwiCveray

Constrgints
Constraint 1 Constraint 2

Type: \| Horizantal Wertical

Parert 11 TRT_ML_BREAK RT_ML_BREAK

Walue: 0.000000 0.166667

Label: OLAY_PviThickFt
Horizontal Feature Congtraint:

Hint ~ 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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[PAGE INTENTIONALLY LEFT BLANK.]
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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.
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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
e 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 MODLRDxx.

Below is a sample diagram of a typical Model Management Plan;

Master 3D
MODLRD_Master01.DGN

Corridors A& B Corridor C Details A&B Details C
MODLRD_ABO1.DGN MODLRD_CO1.DGN MODLRD_DetABO1.dgn MODLRD_DetC01.dgn

Controlling Alignments 2D Planimetric

and Profiles =
ALGNRDO1.DGN DSGNRDOT.DGN GKINRBOLDGN

Existing Feature Model

Existing Survey Model
SURVRDO1.DGN

EXERCISE OVERVIEW

6.1  Prepare to Create Corridor Model for SR61
6.2  Create Corridor, SR61

6.3 Variable Medians, SR61 Templates
6.4  Add Corridor References, SR61

6.5 Add Corridor Point Controls, SR61
6.6  Add Corridor Key Stations, SR61

6.7  Change Corridor Design Stage, SR61
6.8  Review Corridor Objects, SR61

6.9 Create RRR Corridor Model, BL98
6.10 Create Template Drop, RRR98

6.11 Add Corridor References, RRR98
6.12 Template Point Control, RRR98
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Exercise 6.1 Prepare to Create Corridor Model for SR61
1. (Optional) Extract the 22049555201(6).zip file in the c:\e\projects folder.

2. Use the create file tool to create the MODLRDO01.dgn file to be used for corridor models.

3. Openthe MODLRDO01.dgn or DSGNRDO1.dgn file of the c:\e\projects\22049555201\roadway\
folder in the FDOTSS4 Workspace in MicroStation.

4. If using the MODLRDOL file, attach the terrain, 2D plan and survey files as references.

5. Use the Terrain Model, Set Active Terrain Model tool.

#™ Terrain Model H

w%%%% %

] Set Active TE||a||'| I 1|:|:IEI k/a

T8 4

6. At the cursor prompt, select the Terrain Boundary green dashed line from the attached
GDTMRDO1 reference file. This will set the terrain model as Active.

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

Complex Element: SRE1
Feature: Centerline(CL)
Active Profile: SR61_PR
Level: CLConst_dp
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8. Use the Corridor Modeling, Create Template tool.

ffl corridor Modeling == A

Al il 5 S

w & | fj' > |_H_“ E»ll \N Create Template |

T e EwYY &

R = K :—i'?*‘”f 52 Pl =2 4

o L T T I

T © s 6+ - A6 €6 1 g

F ] —

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

9. Verify that the correct Template Library is loaded Close the Create Template dialog.

£ Create fempei I

File Edit Add Tools

Template Library:
= C\e'projects 22049555207 roadwa
"ZZ Point Name List
[ Components
—y Comidor Templates
> RRRS3
=] SRe1
1 End Conditions
;] Linear Templates
1 Surface Templates

10. To set up the Views for viewing the 2D Plan and 3D Model simultaneously in the FDOTSS4
Workspace, Select the F2 Function Key on the keyboard. This will open an Isometric View of
the project.

W View 2, Default-3D = = P
B-OH- ALRRBERO( WD 726
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Exercise 6.2 Create Corridor, SR61

1. Use the Corridor Modeling, Create Corridor tool.

e
]
n
>

Tl corridor Modeling

Yl 3 AE
v 8 Create Corridor | f*i.| NEX 1.
Tt EwY g

R R 5! O P
A O W Gl e 4

R
Pl ——

2. Enter the Corridor Name, SR61, in the Create Corridor dialog and then select the SR61
Centerline in the Plan View.

Locate Profile Element
Caorrider Name SRE1

Design Stage 1TPRELIM

Level: GradeLine_pg

- )
Attribute = CLC

3. Resettoaccept the Active Profile. This profile resides with the SR61 Civil Feature Centerline.
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4. Data point to accept the Name of the Corridor, SR61. The corridor is created AND the
integrated Create Template Drop dialog launches.

Note 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 Design Stage.

" Create Template Dro

Lock To Start

Start 0.000000
Lock To End

End 0.000000
Drop Interval 10.000000
Minimum Transition Before Drop  0.000000
Minimum Transition After Drop  0.000000

Template Comidor Templates'\SRE1

5. 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.

Lock To Start

Start £98+30.82 R1
Lock To End

End 72644221 R1
Dirop Interval 10.000000
Minimum Transition Before Drop  0.000000
Minimum Transition After Drop  0.000000

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

woeore m TR — —

= C:\e"projects" 2204355520 1\eymb \SRE1 itl
+- Components
) Comider Templates
.- RRR98

- End Conditions
- Linear Templates
+- Surface Templates

...[F]

...[F]

0K ‘ | Cancel

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

8. 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 ML line on 98, Station 700+23.62.

Lock To Start

Start 700+23.62 R1

Lock To End

End T26+4221 R1

Dirop Interval 10.000000

Minimum Transition Before Drop  0.000000

Minimum Transition After Drop  0.000000

Template Comidor Templates'.SRE1

ng: M
PavementMilling(M
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b. End - snap to the beginning of the milling, Station 715+73.20. Complete dialog as
shown below.

Lock To Start

Start 700+23.62 R1
Lock To End

End 715+73.20 R1
Drop Interval 10.000000
Minimum Transition Before Drop  0.000000
Minimum Transition After Drop  0.000000

Template Coidor Templates'\SR61 [

End Station
<Ali> Lock Ta End

9. Upon completion of the Corridor Processing bar in the lower right hand side of the
MicroStation status bar, the 3D model will be displayed in View 2.
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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. One of the properties is the Design Stage.

Template Drop: 5R61-Corridor Templates\5RE1-700+23.62 R1-715+73.20 R1
Level: TmpDrpHndI5tgl_d
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» 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. Onthe MicroStation Level Display dialog, navigate to the Ref. DSGNRDO1 Default-3D file
or Ref. MODLRDO01.DGN Default-3D file.

[Leve! Display - View 1

oy R (VewDspey ~]
% [ o artever (Lovesv) A -

vt Ref, DSGNRDO1.DGN, Default-3D
o GDTMRDOZ2.DGMN

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

Level Display - View 1
2y &

e (| oo [owebv) (A ~

EHv DSGNRDO1.DGN, Defautt

Ref, DSGNRDO Open Dialog
o GOTMRDOZ2.DG Attach...

Detach

Display
Snap
v Locate

MName Update Levels |Used

Select Al
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Exercise 6.3 Variable Medians, SR61 Templates

The FDOTSS4.itl file contains some PPM Exhibit Templates which are delivered with variable medians included.
The median can vary with the following conditions or component sets:

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.
CurbType E, Traffic Separator.

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 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 Corridor Modeling, Create Parametric Constraint tool.

tf corridor Modeling == A

Ve ) N A

|4 o FREIN O @
E Gy ‘ﬁﬁ’ _% % { Create Paramet;n;l:cnrtramt [
I & DY
T @ o 8+ - 08 0 1 ¢
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BASIC CORRIDORS MODELS - Variable Medians, SR61 Templates

2. ldentify the Corridor Boundary handle. Continue to define the Create Parametric
Constraint dialog information.
(3. Create Parametnc C... p—
Lock To Start
Start
Lock To End
Stop
Constraint Label V_OFFSET
Start Value 0.000000
Stop Value 0.000000
3. Enter and accept the following for the SR61 Corridor:
Start Station Alt for Begin
Stop Station Alt for End
Constraint Label V_Offset
Start Value 0.0
Stop Value 0.0
4. 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.
©2018 FDOT
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Exercise 6.4 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 CurbGutterTypeE lines in the median. Use the Set
Feature Definition tool to change the two median CurbFace feature lines to CurbGutterTypeE
features.

- =4
. ] '., 1 ,"J'C!_ | Feature »~
R O f’(._"‘ . ’)> ﬂp.ﬁ'zj Feature Type
T é‘_ \; Feature Definition
T AT e
IES

S YT

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

2 - PavementAsphalt(EOP) lines in the median

4 - PavementAsphalt(EOP) taper lines in the median

2 — CurbGutterTypeE lines in the median (step 1 above)
2 — CurbGutterTypeE taper lines in the median

4 - TrafficSeparatorTypel(4 feet) lines in the median

O O O O O

3. Use the Corridor Modeling, Add Corridor References tool.

ffl corridorModeling = A
affful ] ] S

s[4 o H IE N O @
Rl

A~ C B &7 R

1| © o ] - €7 6 T Yy

A 5 ! ®| Add Corridor Reference i

4. ldentify the Corridor handle and then data point to add the selected lines as listed above to
the corridor.

5. Once the Reference Lines have been added, the Corridor will automatically process to include
the new Horizontal Feature Constraints.
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Hint  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.
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Exercise 6.5 Add Corridor Point Controls, SR61
This exercise defines the LT and RT PGL to be a fixed distance from the centerline, 11 feet.

Hint  On projects where the PGL lines vary from parallel to the centerline, use the linear option and select the
feature lines that represent the varying PGL's.

1. Use the Corridor Modeling, Create Point Control tool.

fﬁ Corridor Modeling mEEaA
fﬂ“‘l“\/ o

| 4o - 18N [ @

E @ @ Cﬁfeggmicngzl E- %’
AN O & T I I e

2. ldentify the Corridor Boundary handle. Continue to define the Create Point Control dialog
information.

Lock To Start
Start

Lock To End
Stop
Control Description

Paint RT_PGL_HANDLE v |
Mode Horizontal El

Caontral Type Linear Geometry El
Flan Element El
IUse as Secondary Alignment [

Prigrity 1

Horizontal Offsets

11.000000
11.000000

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

o Start Station Alt for Begin

o End Station Alt for End

o  Control Description RT_PGL

o Point RT_PGL_HANDLE
o Mode Horizontal

o Control Type Linear Geometry

o Start Value 11.00

o EndValue 11.00

Note At the prompt to select an element, choose the SR61 centerline
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4. Repeat the previous steps to add the Point Control for the LT_PGL.

Lock To Start

Start

Lock To End

Stop

Control Description

Paint LT_PGL_HANDLE
Mode Horizortal

Control Type Linear Geometry

Plan Element

lUse as Secondary Alignment [

Pricrity 1

Horizontal Offsets

-11.000000
-11.000000

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

o Start Station Alt for Begin
o End Station Alt for End
o Control Description LT PGL
o Point LT _PGL_HANDLE
o Mode Horizontal
o Control Type Linear Geometry
o Start Value -11.00
o End Value -11.00
Note At the prompt to select an element, choose the SR61 centerline
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Exercise 6.6 Add Corridor 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.

1. Use the Corridor Modeling, Create Key Station tool.

ff corridor Modeling =~
e N A A
e[ I T\ @ 0

E @' ’ﬁ“j‘? E‘ Create Ikei Sta‘ti-:n ?F %7
A © & ¥, K

T (©) s - € €6 13 by

2. ldentify the Corridor Boundary handle.

3. Use AccuSnap to locate the Plan View CurbMedian / Traffic Separator division line.

snap to a point
on this line
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4. Repeat these steps for both Traffic Separator locations in the Plan View.
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Exercise 6.7 Change Corridor Design Stage, SR61

The FDOTSS4 Workspace defines Corridor Stages to help with various tasks for Design and 3D Modeling.
Depending on the Active Stage, processing the Corridor will take longer.

1. Open the Project Explorer dialog, select the F11 Function Key.
2. Select the Civil Standards tab and expand the Libraries option list.

3. Locate the Corridor Design Stages under Project Settings > FDOT_CivilFeatures_RD.

4 Project Explorer = =

B Links Fle | £ Survey | <. Givil Model | “¥ @iVl Standard

= l'!‘f Civil Standards

4. Select the Boundary of the Corridor and locate the Properties icon when the menu displays.
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5. Select the Properties icon and change the Design Stage from 1 PRELIM to 2 DESIGN.

MName SRE1
Hornizontal Mame SRE1
Use Active Profile True
Profile Mame SRE61-PR1

2 DESIGN

1 PRELIM
&2 DESIGN

6. The Corridor will re-process and the 3D Model will re-draw with a tighter interval.

6-20 ©2018 FDOT FDOT Roadway Design and 3D Modeling



BASIC CORRIDORS MODELS - Review Corridor Objects, SR61, Chapter 6

Exercise 6.8 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 Corridor Modeling, Corridor Objects tool.

ﬁ Corridor Modeling = E ~

dffien Y Y SAE

Wb | # o H- 12N\ 12 [
0T g % W % dComo e
R U W &, IRl
1| ©) s 6 - @ O 1 Ygn

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

p : __ __
B Corridor Objects - SR61 ‘ =SS

er‘%ﬁi@ ‘| Key Station ~
Station
71243762 R1

Template Drop
Station

Key Station

Farametric Constraint
Faint Control
Curve Widening

End Condition Exception review the
added corridor

External Reference

objects

Clipping Reference

Row: |4 4 |1 of2 | b M |

Close

» Additional Template Edits, SR61
1. Change the sidewalk buffer from 3 feet to O feet on both roadways.

2. Either change the sidewalk width to 6 feet or add the sidewalk back lines to the Corridor as
References for the template HFC.

3. Add End Conditions 2:1 Cut & Fill components to each side with Mirror and Affixes checked
ON.
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Exercise 6.9 Create RRR Corridor Model, BL98
1. Continue in the DSGNRDO01.dgn or MODLRDO1.dgn file.

2. Optional: Use the General Geometry, Set Active Terrain Model tool.

i General Geometry HE=aA
a5, % @ e .0

w & 71

E 5 of

R .;-_/_.:IEI L.

| Set Active Terrain Model }

£ Horizon

Note This tool can also be found on the Terrain Model Workflow Task.

3. At the cursor prompt, click on the Terrain boundary line from the attached GDTMRDO02
Reference file. If the Terrain Model is Active, a message will display, Terrain Model Already
Active.

Locate Terrain Model to set as Active

Terrain Model Already Active
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4. Move the cursor over the BL98 centerline Feature and verify an Active Profile.

Complex Element: BL9S

Feature: Baseline(BL)
Active Profile Exis
Level: BaselineSurvey
DDE FEATURE
Attribute = BL

5. To set up the Views for viewing the 2D Plan and 3D Model simultaneously in the FDOTSS4
Workspace, select the F2 Function Key on the keyboard. This will open an Isometric View

of the project.

Hint  Use the Shift Key and Middle Button to rotate the 3D view.

[ EIEMENT J€IECTION | =l
View 1, Default [rol[-=-] &3] View 2, Default-3D o |[@][=
- Br-aHE-[ARARBHOOVEEHTEE

FDOT Roadway Design and 3D Modeling ©2018 FDOT



Chapter 6 BASIC CORRIDORS MODELS - Create RRR Corridor Model, BL98

6. Use the Corridor Modeling, Create Corridor tool.

H
i
n
>

ffl corridor Modeling

Al VY M S&E

w § Create Corridor | }L| }\ B ﬁ
T EEEEYY &
v v W, HE

T ol fit - 06 A 1 Yo

7. Enter the Corridor Name, RRR98, in the Create Corridor dialog and then select the BL98
centerline in the Plan View.

8. Resettoaccept the Active Profile. This profile resides with the BL98 Civil Feature Centerline.

9. Data point to accept the Name of the Corridor, BL98. The corridor is created AND the
integrated Create Template Drop dialog launches.

[
) Ceate Corida

Locate Profile Element

Corridor Name BLSE

Design Stage 1 PRELIM

Note 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 Design Stage.
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Exercise 6.10  Create Template Drop, RRR98

1. Once the Create Template Drop dialog displays, 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.

Lock To Start

Start 18+15.67 R1
Lock Te End

End 46+11.26 R1
Drop Interval 10.000000
Minimum Transition Before Drop 0000000
Minimum Transition After Orop  0.000000

Template Comdor Templates®5

=l C.:"-B"aprojects"-22[‘.\455552[‘.'1"-madway"-—ﬂ[‘.\dEEEEED'l itl
+ - Components
- Comidor Templates

- Ditches

- End Conditions

- Linear Templates

¥ Surface Templates
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3. Data point to accept the Template and move to the next setting. Continue to define the Create
Template Drop dialog information entering and accepting the following for the SR61

Corridor:
o Start Station 28+00
o End Station Alt for the end station
o Drop Interval 10.0
o Min. Tran. Before 0.0
o Min. Tran. After 0.0

Lock To Start

Start 28+00.00 R1
Lock To End o

End 46+11.26 R1
Dirop Interval 10.000000
Minimum Transition Before Drop  0.000000
Minimum Transition After Drop  0.000000

Template Comidor Templates'\RRRSE [

Interval

Drop Interval | [NEENE | &
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4. Upon completion of the Corridor processing bar in the lower right hand side of the
MicroStation status bar, the 3D Model will be displayed in View 2.

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. One of the properties is the Design Stage.
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Exercise 6.11

6-28

Add Corridor References, RRR98

BASIC CORRIDORS MODELS - Add Corridor References, RRR98

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 RRR98 Corridor add the following Civil Feature References:

e  PavementMilling(ML)
e  Widening PavementAsphalt(EOPA)

Select the lines as listed above to add to the Corridor.

1.

HINT

2.

Use the Selector Tools with in MicroStation to assist.

Use the Corridor Modeling, Add Corridor Reference tool.

fﬂ Corridor Modeling

Ul N N A
|4 o H BN @
‘T EEY @

vy

e
RW\H

T © s«

L AP

ffe+

il ED

- fﬂ}{ fﬂ}; It

Gi Add Corridor Reference I
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3. At the prompt, select the corridor handle or boundary, data point to accept the selected

|

elements as corridor references.

Data Point to Apply References to 26 selected
elements.

4. Once the Reference lines have been added, the Corridor will automatically process to include
the new Horizontal Feature Constraints.
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Chapter 6 BASIC CORRIDORS MODELS - Template Point Control, RRR98

Exercise 6.12  Template Point Control, RRR98

The template used has milling slope break points built within meant to follow normal slope breaks in the existing
pavement. These lines add Point Controls for the Corridor.

1. With View 1 active, turn Off all Levels in the TOPORD file and turn On the Pavemk_ep

Level.
Ly G (VewDepey )

N LA AlLeve~ [Levels 7] [A ~

=8 DSGNRDO1.DGN, Defauit
W Aerials.dan

TOPORDO1.DGN
W . . ALGNRD_50
M| Ref, DSGNRDO1.DGN. Default-30
v GDTMRDO2.DGN

Name Used ~

DummyChains_ep
Fence_ep
HoodLight_ep
Gates_ep
GroundShot_ep
Handrail_ep
Hole_ep
Mailbox_ep

PavtMisc_ep
RipRap_ep

ChlcdeD —ared e

2. Use References, Merge Into Master tool to copy the Pavemk_ep lines into the DSGNRD or
MODLRD file.

loolz  bettings

BB xe DR M D IT@ x e
|

Hierarchy =] ¥ & File Name Model Desc
#/8l DSGNRDO1.DGN, Defaul Aerials.dan Defadt Mgt
RWDTRNM NGN Default Mast:
~ TOPOR| Attach... Default Mast:
+ ALGNRI  Detach \GNRD_S0  Globs
DSGNR . Default-30
< GDTMR  "=°@ Default Mast:
Exchange
COpenin Mew Session
Activate
Deactivate
Move
Copy
Scale
Botate
Sale [1000000 | Merge Into Master Rotation | 00
BB EE "0~ o o tesed
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BASIC CORRIDORS MODELS - Template Point Control, RRR98 Chapter 6

3. Create a Selection Set of the middle Pavemk_ep lines.

4. Use Horizontal Geometry, Set Feature Definition tool.

H
]
n
t 4

£ Horizontal Geometry

Set Feature Definition |

qu.‘:;*

B\ YN
RO /e AN

-

T = ™

¥

5. Select the PavementCrown Feature Definition and pvtcrown Name.
6. Data point to accept the Feature Definition to selected elements.

e ]

Feature ~

Feature Type Linear El
Feature Definition  PavementCrown El

MName pytcrown|

7. Use the Corridor Modeling, Create Point Control tool.

-
i
n
>

ffl corridor Modeling

Al N 3 A
Wi’ - 2N\ [ @
167 HlGempomcona}3 gy

L B I | )
s W 5 =

S e

T © s - - 1 €8 1 Vg
ol AL Qs
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Chapter 6 BASIC CORRIDORS MODELS - Template Point Control, RRR98

8. Identify the Corridor Boundary handle. Continue to define the Create Point Control dialog
information entering and accepting the following for the RRR98 Corridor:

o Start Station 28+00

o End Station Alt for End

o Control Description GradeBreak

o Point RT_ML_Break

o Mode Horizontal

o Control Type Feature Definition

o Feature Definition Pavement Crown

o Range 10

o Priority 1

o Horizontal Offset Start 0.0

o Horizontal Offset Stop 0.0

'ﬂ Create Point Control |. = £2 .|
Lock To Start [l
Start 28+00.00 R1

Lock To End
Stop 46+11.26 R1
Control Description GradeBreak
Paint RT_ML_BREAK [+]
Mode Horizontal El
Control Type Feature Definition El
Feature Definition PavemertCrown El
Range 10.000000

Use as Secondary Alignment [

Priarity 1

Horizontal Offsets L3
Start 0.000000
Stop 0.000000
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BASIC CORRIDORS MODELS - Template Point Control, RRR98 Chapter 6

» To validate the model verses the plan, Complete the Following

1. Open Project Explorer, Civil Standards, DSGNRD01.DGN or MODLRDO01.DGN, Feature
Definitions, Corridor Lines(3D)

2. Select the PavementAsphalt_pm and then right click to select the properties

3. Inthe Properties dialog, change the Linear Default Setting, Create Template Geometry setting
to True

Linear Default Settings A

Automatically Create 20 Elements True
Corndor Template

Terrain Model Feature Type Break Line
True [=
Plan False

4. Re-process the Corridors
ffl corridor Modeling
Ul V) 4
[} o 121

D

B EH F'I'I:I:E-EE Corridor |+,|':;? #

5. Verify that the construction lines in magenta, line up with the plan lines.

6. Repeat the steps for the Milling_pm lines

Locate Corndor

A
1‘;
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Chapter 6 BASIC CORRIDORS MODELS - Template Point Control, RRR98

[PAGE INTENTIONALLY LEFT BLANK.]
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7 OPEN CROSS SECTION VIEW

INTRODUCTION

This section will cover the Cross Section View tool. This is a single Cross Section View tool and is not for
producing final plan cross sections to print or other production needs. Refer to the FDOT Plan Development
Workflows training manual.

The Cross Section View tool creates a single section plane through any displayed elements in the “default- 3D
model” of the DGN file, thus having the ability to see a true slice or cross section through the model. The graphics
can be created from a Roadway Corridor, Drainage Network, Bridge Structure, or any other 3D solid element in
the design file or reference file.

The cross section view created is dynamic and will change as the model elements in the design file or reference
file changes.

This Cross Section View tool will also display a location line in the plan view, profile view and 3D model view.
This line is also tied to an element or alignment for specific location identification and navigation. The Cross
Section View tool is essential to evaluate the design and to make design decisions.

EXERCISE OVERVIEW

7.1  Opening a Cross Section View

7.2 SR61 Corridor Cross Section View

7.3  BL98 Alignment Cross Section View

7.4  SR61/BL98 Turn Lane Cross Section View
7.5  Create a 3D Drive-Through Animation
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Chapter 7 OPEN CROSS SECTION VIEW - Opening a Cross Section View

Exercise 7.1 Opening a Cross Section View

This exercise teaches the user to open a View and set it to a Cross Section Model View.
» Corridor Modeling Tool Used
1. (Optional) Extract the 22049555201(7).zip file in the c:\e\projects folder.

2. Open the DSGNRDO1.dgn OR MODLRDO01.dgn file of the
c:\e\projects\22049555201\roadway\ folder in the FDOTSS4 Workspace in MicroStation.

Hint  Check on the Reference file display for the TOPORD, and GDTMRD files

3. Select the Function Key F2 to open View 2 the 3D Model. Click on the View 2 window to
make it active.

4. Use Reference Display to attach the GKLNRD Default-3D file. This is the file with the
Existing Feature model elements.

Toole Settings
== m ¢ g W1 : i . .
EMEPER AL e ) 541 Hie oce: (Boundares <]
Hierarchy ] ¥ |4 File Name Madel Description Presentation .J &k '__'—‘,
BSENERRE NNl AN | GKLNRDO1.DGN Defaut30 | Global Orign aligne... Wieframe v+
+ RWDTRDD1.DGN Default-2D Master madsl Wireframe ~
+ GDTMRDO2.DGN Default Master Model Wireframe ~

' 5

Reference Attachment Settings for GKLNRDOL1.DGN

File Name: GKLNRDO1.DGN
Full Path: C:\e'projects'22049555201\roadway\GKLNRDO1.0GN
""" Defautt-3D ~|

M

Logical Name: | Ref
Description: | Global Crigin aligned with Master File

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

Standard Views

[ SR S

7-2 ©2018 FDOT FDOT Roadway Design and 3D Modeling



OPEN CROSS SECTION VIEW - Opening a Cross Section View, Chapter 7

5. Click in View 2 to make it Active. Use Level Display to toggle Off the DTM Level in the
GKLNRD Reference file.

|Level Display = View
QR REOO WD D B 2

Ré E; &'NlLeve' I'Q

=8 DSGNRDOT.DGN, Default-2D
I:\.ﬁ GOTMBREEADGH
KLNRDO1.DGN, Defautt-30

Name Used

woe]laneous(

6. Select the Function Key F4 to open Views 1-4.

7. Use the MicroStation Select tool to select the SR61 centerline. Click the Open Profile Model
icon on the Context Menu and select View 3 to place the Profile View of SR61.
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Chapter 7 OPEN CROSS SECTION VIEW - SR61 Corridor Cross Section View

Exercise 7.2 SR61 Corridor Cross Section View

1. Use Corridor Modeling, Open CrossSection View tool.

ffl corridor Modeling H P
a e i A A=
[ o -2, L @

e 5 4 67
e m b EwY &
A & s IRl
i3 Open CrossSection View
T \e r:_n Cro F_ctlcnm:le FE I- lﬂfﬂ
AL O

2. Select the Corridor: SR61 by the handle or near the boundary and click in View 4 to display
the Corridor Cross Section.

Caornidor: SRG1
Plan: SR61
Profile: SRE1-PR1
rel: CorrHndlStg2_dp

Note When used on a Corridor, the Cross Section View tool will determine the following from the corridor
properties:

o Left Offset
o Right Offset
o Interval

o Start Station
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OPEN CROSS SECTION VIEW - SR61 Corridor Cross Section View

3. For the SR61 Cross Section View 4:

Chapter 7

Note There is a known issue with SS4 Dynamic Cross Sections; the program will crash if you zoom and scroll
at the same time when the cursor is over a yellow point. To turn off the yellow points, go to the Project

FDOT Roadway Design and 3D Modeling

Explorer Civil Standard Tab and turn off the 3D Lines features.

B View 4, Cross Section - Corridor: 5RE1 Plan: SRG1 Profile: SRE1-PR1

| View Froperties [ ]| |4 < |

700+50.00 R1 [« » »

a. Notice many of the MicroStation Zoom, Pan, etc. commands will operate as normal.

b. Use the Cross Section View Navigation tools to examine the Corridor Model.

Cu_ﬂqgilsor SRE1 Plan: SRE1 Profile: SHIE};P

700+71.00 R1

Q=] » »

c. Select View Properties and change the Vertical Exaggeration to 10 and then click the

View to see the changes.

B View d, Cross Section - Corridor: SRE;

| View Propetes ) |4 < !

@) Fit Section
Center Backbaone
Center on Cument Offsets
Backbone Screen Width: | _0.80
Vertical Exaggeration: 10
Digplay Mull Points
Display Cut and Fill Graphics
Digplay Cut and Fill Values

©2018 FDOT




Chapter 7

7-6

OPEN CROSS SECTION VIEW - SR61 Corridor Cross Section View

d. Select the Station pull down menu and change to Station 715+00.

B View 4, Cross Section - Cornidor: SRA1 Plan: SRA1 Profile: SRG1-PR1

715:00.00 R1

|v| N

| View Properties [~ |4 < |

15+00.00 R

4. Use Corridor Modeling, Locate Station Via Datapoint tool;

ff corridor Modeling
e ] 4 5

[—

A

HEERA

8 . D]
Ny [f o H- BN O @
G & y &
T EwY @ =
i U W T TIEIR G -
T Q % i+ - H’i ﬂ’g I- 4 Locate Station Via Datapoint
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OPEN CROSS SECTION VIEW - SR61 Corridor Cross Section View, Chapter 7

5. Select the Corridor boundary to see a dynamic locater line perpendicular to the Centerline.
Data point at any station along the alignment and click in View 4 to see its Cross Section.

B \fiew 1, Default El@
oy . (S

-~ 4 @ §

-

dynamic 705+33.93 R1

locator line

Hint  Another way to access the tool is to hold down a Right Click in the Cross View to select the Locate Station
via Data Point
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Chapter 7 OPEN CROSS SECTION VIEW - BL98 Alignment Cross Section View

Exercise 7.3 BL98 Alignment Cross Section View

1. Use Corridor Modeling, Open Cross Section View tool.

n
]
n
>

T{l corridor Modeling

Al ] M A
Eﬁ”’“ % @‘@fﬁ'

= & &7 LJJWT??,
T {:‘;.Dpen CrossSection 'v'ie-f'-.- & I- lﬁﬂ

L AL O =

R

2. Select the Alignment BL98 and enter the following:

Left Offset -75
Right Offset 75
Start Station 28+00
Interval 20

v
#| Left Offset -75 000000

7| Right Offset 75.000000
==l 7] Setion  23+00.00 Ri

intervai

B ierval| 20000000 RG] 20.000000

Complex Element: BELS2
Feature: Baseline(BL)
Active Profile BExasts
Level: BaselineSurvey
DDE FEATURE
Attribute = BL
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OPEN CROSS SECTION VIEW - BL98 Alignment Cross Section View, Chapter 7

3. Leftclick in View 4 to display the Corridor Cross Section.

B View 4, Cross Section - Complex Element: BLO8 El@
e «| 28+40.00 R1 [ » »i

(=

CCICICE E R EEEEE RS

Hint  Hold down a right click to Turn Off the Baseline cell level.
4. Evaluate the RRR98 Model using the Cross Section tool.

Note The Cross Section View tool works with Corridors, Civil Geometry, MicroStation Line or Line String
Elements.
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Chapter 7

OPEN CROSS SECTION VIEW - SR61/BL98 Turn Lane Cross Section View

Exercise 7.4 SR61/BL98 Turn Lane Cross Section View

1. Use Corridor Modeling, Open CrossSection View tool.

ffl corridor Modeling

s RV L]
it S HIN O
T Ew? &

3 e g :{:_i.rf 7 sl = 4

S e e

==
]l
n
>

T :ﬂ OpEl'T CI'CEESEEtiCI'IT\-'Ji'E\-‘.-&& Iz ‘Lﬁﬂ
A ML Q=

e

2. Select the PavementAsphalt(EOPA) line on the SW turning lane at the SR61 Intersection
with BL98 and enter the following:

Left Offset 20
Right Offset 20
Start Station 0+00
Interval 10

O O O O

B View 1, Default

B-a28-AQQRIHS O BEE HFLE

-

Locete Cornder or Alignment

Complex Element: EQOPAZZ
Feature: Pavementlsphalt{ECPA)
No Active Profile

Referenced By Corridor: RERS8
Level: Pavtisphalt

moan recaTHnre
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OPEN CROSS SECTION VIEW - SR61/BL98 Turn Lane Cross Section View Chapter 7

3. Leftclick in View 4 to display the Corridor Cross Section.

B View 4, Cross Section - Complex Element: EOPA22 El@
[ View Properties [ v |« < || 0+00.00 ]| > >

4. Evaluate the Model along the Curve Radii using the Cross Section tool.

Note Since the intersection model is not yet built, there is no widening or shoulder drawing in the cross section
around the radius.
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Chapter 7 OPEN CROSS SECTION VIEW - Create a 3D Drive-Through Animation

Exercise 7.5 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 new Drive Through tool in SS4 along the proposed SR61 3D Model.

» To Setup the Animation Drive Through

1. Maximize View 2 Default-3D model to set it as the Active View.
2. Turn OFF the ConstLines and XSMisc_px levels.

3. Use Analysis & Reporting, 3D Drive Through tool.

Tasks ~ ]
[ Civil Toaols r
1 g o
;F Q"Jrﬂ}rﬂ- "riT;'hJ '>4[—|‘—| } ﬂ‘- ..._J' P
Analysis & Reporting BMEERA

Q@ 2 WP PP
IR Y Y. Y. E‘

| 3D Drive Through |

ﬂ_ﬁ. General Geometry
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OPEN CROSS SECTION VIEW - Create a 3D Drive-Through Animation

Chapter 7

4. At the 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
below.

[Select center line of the road |

Current Active 3D Linear Element: SRE1
By Profile Name : SRE1_Pr L ——

Level: Constlines_pm

-~
b. Onthe 3D Drive Through dialog, change to the tab Camera/Target Controls and enter
the values as shown below.
rh 3D Drive Through - SRELSREL l = & )
=
| General Controls | Advanced Controls {(Camera/ Target |::DI'I’EI"I“SS

Camera Control Target al
Wertical Offset Height
LI o
Horizontal Offset Distance
0.00 = feet s feet

c. Change the tab back to the General Controls and Select the play button.

3D Drive Through - SRE1L.5RE1 = %
9

General Controls | Advanced Controls | Camera/Target Controls |

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Chapter 7 OPEN CROSS SECTION VIEW - Create a 3D Drive-Through Animation

[PAGE INTENTIONALLY LEFT BLANK.]
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8 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 (SEP or SRL files) 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 can be in its own DGN file, or can be drawn into any of the other project
DGN files with geometry, corridor, etc.

EXERCISE DESCRIPTION

In this workshop, 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 assign to the SR61 corridor the results
will be reviewed in the Cross Section View. Also, the results will be reviewed in the table editor and generate
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.
o Create RDXSRD File to draw superelevation lane shapes
o Reference the ALGNRD File
e Create Superelevation Sections
e  Create Superelevation Lanes
e Calculate Superelevation Based on FDOT Tables
e Project Explorer Edits, Graphical Edits
e Assign Superelevation to Corridor, Associate Points
e  Special Template Point, Superelevation Flag Box
e Template Inside Lane Vector Offset Constraint

e  Superelevation Diagram and Reports
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Chapter 8

SUPERELEVATION - Create Superelevation Model

EXERCISE OVERVIEW

8.1  Create Superelevation Model

8.2  Create Superelevation Sections

8.3  Create Superelevation Lanes

8.4  Calculate Superelevation

8.5  Graphical Edits

8.6  Project Explorer Edits

8.7  Superelevation Reports and Diagram Editing

8.8 Assign Superelevation to Corridor

Exercise 8.1 Create Superelevation Model

1.

2.

3.

(Optional) Extract the 22049555201(8).zip file in the c:\e\projects folder.

Open the DSGNRDOl.dgn file of the c:\e\projects\22049555201\roadway\ folder in the
FDOTSS4 Workspace in MicroStation.

From the FDOTSS4 Menu, select Actions > Create/Edit File.

m Standard | CellApps || Actions | Design Apps | Drainage Roadway | %7 | |,:§ DI

8-2

Create/Edit File

Set Geographic Coordinate System

Set Plot Scale of File

Sheet Mavigator
Sheets 3

Labkel Shapes with ID
Linked Data Manager

QOO 00 QvVO

Trnsport *
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SUPERELEVATION - Create Superelevation Model

a.

b.

C.

From the Create File/Project dialog, locate the ROADWAY CROSS SECTIONS
from the Roadway Design Files File Group and click Create.

[#) Create File/Project | in
Project: [I::\e\prniect$\22ﬂ495552ﬂ1 v] Project Settings
Workspace: [FDDTSS4 v]

Control Fie: | RDADWAY.CTL -]

File Group: | Fioadway Design Files [DGN) -

File Type:

PROFILE SHEETS -

PROJECT LAYDUT SHEETS

PROJECT MOTES

PROJECT PROFILE LAYOUT

PROPOSED DESIGM

FPROPOSED DIGITAL TERRAIN SURFACE MODELS
PROPOSED PROFILE

QUANTITY COMPUTATION DETAILS

QUANTITY COMPUTATION SHAPES/CALCULATIONS
RIGHT OF W&y DETAILS FOR ROADWAY
R0 "CROSS SECTIONS
SELECTIVE CLEARING &MD GRUBBING SHEET
SPECIAL DETAILS SHEET

STORM WWATER POLLUTION PREVENTION PLAM
sUmMMARY OF DRAINAGE STRUCTURES
SUMMARY OF PAY ITEM SHEETS

sUMMARY OF QUANTITIES SHEETS

SUMMARY OF WERIFIED UTILITIES [2D)

SURVEY OF VERIFIED UTILITIES (201
S1IRAWEY MF WERIFIFT LITITIES (30 WERSION NF HTEXRN MEK

m

Output File: RO=SROO|

Output Folder;  Foadwaph
Seed File: fdotzeedss dgn

Seed Path: resources seed/

Action: mdl | plotscale;plotscale set Apply Action

[ Create ] [ Open File ]
Active File for Open/Edit RDXSRDO0T.DGN

Scale: 1.0000

Units:i [English |

[] Process File List

File List:

| OK | | Cancel |

Click OK on the Set/Update Plot Scale dialog. Click OK on the CreateFile/Project
dialog.

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Chapter 8 SUPERELEVATION - Create Superelevation Model

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

. _________________________|
Mame Model
Tt Pattrd Views Pattrd
'L Fibesrd Views Rdxsrd
[ Ty - l : Views Ribesrd_shg
ivil Meszage Center
§ Xeshrd

] & [z[3[els]s]7]s

L1 ¥ashrd Views

Q-O-5-

5. On the MicroStation References tool, attach the DSGNRDOL1 file.

Tools Settings

Bl | 1 , 2B PR AN O R NE G
F=(~ iqﬂ{ﬁj /4 D ¢ ﬁagzj jjﬁm;: b ﬂd@
Hierarchy [«] ¥ & FleName

@ DSGHRDOT.DGHN, Superelevation o ~ DSGNRDO1.DGN

Note The Superelevation tools utilize the active MicroStation symbology.
6. Window into the Proposed Roadway in the DSGNRDO1 Reference file.

7. Set the MicroStation active Level to ConstLines and select File > Save Settings (Ctrl +F).

Units=Unknown, AS= 1.0000, TX= 2.8000, L5= 1.000{

o |
[
=
1

A AlLev~ | [Defaut

Cone
ConstArea_dp

— -
ConstLines
_dp

Contourlndex ep

m

.

ARNANAKN
000000
EEEEC]O

&
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SUPERELEVATION - Create Superelevation Sections Chapter 8

Exercise 8.2 Create Superelevation Sections

1. Use Corridor Modeling, Create Superelevation Sections tool.

-
]|
]
>

ff corridor Modeling

U ) N A
flf & H 2N L O 4
‘et EwY &

R \I Create Superelevation Sections k”| i 4

b s S T

T © fu i - 5 €6 1 b
oML DT

2. Onthe Create Superelevation Sections dialog, enter as shown below:

o Name SR61

o Start Station Alt to lock to Begin
o End Station Alt to lock to End
o Minimum Tangent 0

MName

Lock To Start

Start Station

Lock To End

End Station 72642 21 R1

Minimum Tangent Length 0000000

Enter the minimum tangent length between
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Chapter 8 SUPERELEVATION - Create Superelevation Sections

3. The Superelevation Sections are drawn and the Create Superelevation Lanes dialog is
launched.

Superelevation Section: SR61-1
Level: Default

Note Use the Function Key F5 to dim the references
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SUPERELEVATION - Create Superelevation Lanes Chapter 8

Exercise 8.3 Create Superelevation Lanes

1. Use the Corridor Modeling, Create Superelevation Lanes tool.

=
i
n
»

fﬂ Corridor Modeling
@ e VY N A
Y|t o H- 2N 2 @
E &7 [l te R T Y &
. create Superelevation Lanes ?%
AN TR 0 ve s
- g an T A7 Lles

2. Define each of the Super Elevation Lanes as shown below, following the prompt to enter and
data point to accept data:

MName Left1

Type Primary El
Side Of Centerline  Left =
Inside Edge Offset  11.000000

\nfidth 24 000000

Mermal Cross Slope -2.00%

Name Leftl Left2 Right1 Right2
Type Primary | Primary | Primary | Primary
Side Left Left Right Right
Inside Edge Offset 11 35 11 35
Width 24 16 24 16
Normal Cross Slope | -2.00% | -3.00% -2.00% -3.00%
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Chapter 8 SUPERELEVATION - Create Superelevation Lanes

3. The Superelevation Lanes are drawn and the Calculate Superelevation Lanes dialog is
launched.
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SUPERELEVATION - Calculate Superelevatio

Exercise 8.4 Calculate Sup
1. Use the Corridor Modeling

a e |
Wiy |4

E@?%D%ﬁ:%@ =51

N Ny
Hw\f

T© o {fﬂlﬁ?

AL D

n Chapter 8

erelevation

, Calculate Superelevation tool.

) A
FH-EN @

#

=

Calculate Superelevation

Import Superelevation

I

= Open 'Calculate Superelevation’ as Teolbox

2. On the Calculate Superelevation dialog:

Standards File Name
€ Selection

L Selection

Design Speed
Transition 1D
Mumber Of Lanes
Facility

Open Editor

3. Select the Browse button
\FDOTSS4\GEOPAK\e_tab

CAFDOTSS4 server\GEOPAK e _tables\FDOT_Urban_e sep E]

5% e max
2&4lane
30

1
Divided
[

and navigate to select the FDOT_Urban_e.sep file from the
les\ directory.

& Selection 5% e max ” ¥
| Selection 584 Lane 1 H Select File - C:\FDDTSM_SEWEI’\GEOP.&K\E_EI;
Design Speed 30 Look in: ) &_tables
Transition 1D Linear ) .

L MName

Mumber Of Lanes 1

";,.I';" ol FDET_F{uraI_e.sep

Facility Divided e @ FDOT_Urban_c5ep),

Open Editor [

FDOT Roadway Design and 3D Modeling
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Chapter 8 SUPERELEVATION - Calculate Superelevation

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

e Selection 5% e max
L Selection 2&4lane
Design Speed 50
Transition ID Linear
Number of Lanes 4

Facility Divided
Open Editor Yes, check

. ", Calculate Superelevation

Standards File Name CAFDOTSS54 server\GEOPAK\: tables\FDOT_Urban_e.sep(--|
e Selection 5% e max

L Selection 2544 lane

Design Speed 50

Transition 1D

MNumber Of Lanes 4

Facility Divided

Open Editor W

5. The Superelevation Lanes are now applied with Superelevation and the Superelevation
Editor dialog is launched.

et Superelevation Editor - SR61

+=—LoH-tO Mo

—E 0w & & EO
Superelevation Name Station Curve Set Cross Slope Transtion Type Pivot Edge Non Linear Curv...  Poirt Type lgnore Distance Constr...  Distanc *
ot mo e 2 e NomaGow e e
Right1-704+96 | 704+96.6927R1 |1 -2.0000% Linear Left Edge Momal Crown In | False None
R - 4 706+53.4427 R1 1 -b.0000% Linear Left Edge Full Super In False None =
R T12+404873R1 1 -5.0000% Linear Left Edge Full Super Out False None
713+97.2373R1 1 -2.0000% Linear Left Edge Mormal Crown Out | False None
726+41.0679 R1 -2.0000% Linear Left Edge Hormal Crown False None
698+53.7915 R1 -3.0000% Linear Left Edge Mormal Crown False None
705+48.8427R1 |1 -3.0000% Linear Left Edge Momal Crown In | False None
706+53 4427 R1 1 -5.0000% Linear Left Edge Full Super In False None
T12:404873R1 1 -5.0000% Linear Left Edge Full Super Out False None
T13+44.9873R1 |1 -3.0000% Linear Left Edge Nomal Crown Qut | False None
726+41.0679 R1 -3.0000% Linear Left Edge MNormal Crown False None i
M T »

Row: 1 of24 [ b ]

6. Review the data and Close the Superelevation Editor dialog.
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SUPERELEVATION - Calculate Superelevation

7. Open the Civil Message Center to review the Superelevation Notes.

Civil Message Center

Hide All || & 50 MicroStation

0 Errars ||| 1 0 Warnings 0 Messages
g 4

Blement

Message

Description

Superelevation Calculation Complete.

EREERE

FDOT Roadway Design and 3D Modeling

Mo transition conflicts were found.
Checking for transition conflicts . . .
Length of 4175104 has been round. ..
Transition Length adjusted to 417.9...
Curve SRE1-1; Super ate of 5.000...

©2018 FDOT
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Chapter 8 SUPERELEVATION - Graphical Edits

Exercise 8.5 Graphical Edits
» Superelevation Sections

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

2. Change the Begin Station to 70000.

Superelevation
Section

Change the Begin
Station to 70000

» Superelevation Lanes

1. Using the MicroStation Element Selection tool, select the Left2 lane of the Superelevation
Lanes. The graphic handlers now display.

2. Change the Left2 Lane width to 4 feet, repeat for the Right2 Lane.

8-12 ©2018 FDOT FDOT Roadway Design and 3D Modeling



SUPERELEVATION - Project Explorer Edits

Chapter 8
Exercise 8.6 Project Explorer Edits
1. Open the Project Explorer, Select F11 and select the Civil Model tab. If this tab is not shown
click on the small arrow in the top right corner of the dialog.
- — ™y
4 Project Explorer =
| B Links | M Fie | [ Survey || < CivilModel /" i Standards |
= Civil Data
---J_'_ ROXSRD01.DGM, ¥zshrd
®- < DSGMRD01.DGN, Defautt
b .
2. Expand the RDXSRDOl.dgn data tree and navigate to Superelevation > SR61-1 >
Superelevation Objects > Left 1. Right click and select Properties.
[ % Project Explorer I )
|EE: Links | Fllel & Sunrey| £ Civil Model |!E Civil Standards|
=< Civil Data
-+ RDXSRDO1.DGN, Rdxsrd_sha
----- " Linear Elements

----- -+ Poirt Bements
-2 3D Linear Bements
‘% Temsin Models
-4 fl Comidors
-7 Superelevation
E-{F SRE1-1
EIET-_P Superelevation Objects

g E Insert Superelevation Station/Cross-slope

{ﬁ' Rermove Superelevation
BB

L Civil Cells X, Delete

..... W Civil Objects |§l Properties
[+ Referenced

[E- <. DSGNRDO1.DGM, Default

FDOT Roadway Design and 3D Modeling ©2018 FDOT 8-13



Chapter 8

SUPERELEVATION - Project Explorer Edits

3. Inthe Element Information dialog, review the Superelevation Lane Properties.

4. Change the Leftl Lane width to 29 feet, repeat this for the Rightl Lane Width.

-
(i) Element Information

SR Selectinn
o 1 D

=%

| |
(i) Element Information = P

[+

General -~ General -~
Description Superelevation: Left1 Description Superelevation: Right 1
Level ConstLines Level Constlines

Colar E=] Bylevel (1) Color =] Bylevel (1)

Line Style E=] Bylevel (0) Line Style =] Bylevel (0)

Weight E=] Bylevel (0) nieight =] Bylevel (0)

Class Primary Class Primary

Template None Template None

Transparency 0 Transparency 0

Pricrity 0 Prigrity 1]

Extended - Extended -
Model Xashrd Model Xashrd

Last Modified BA2F2014 7-32 AM Last Modified 82772014 7-33 AM
Snappable Snappable Snappable Snappable

Modified Modified Medified Modified

MNew MNew Mew New

Locked Unlocked Locked Unlocked

Display Style 1] From View Display Style 1] From View
Superelevation -~ Superelevation S
MName Left1 Mame Right 1

Side Of Centerline Left Side Of Centerline Right

Inside Edge Offset Inside Edge Offset 2

Width Cw 9

Start Station AU.0000 R1 Start Station L0000 R1

End Station 726+41.0679 R1 End Station 726+41.0679 R1

MNormal Cross Slope -2 .0000% Mormal Cross Slope -2.0000%
Type Primary Type Primary
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SUPERELEVATION - Project Explorer Edits

Chapter 8

Note For this project template, there is no slope break or outside lane so Left2 and Right2 will be remove from
the Superelevation design.

43

» Delete Lane Shapes for this project template

|View Propeties [~| |4 < ||

B Viewd, Cross Section - Corridor; SR61 Plan: SRG1 Profile; SR61-PRL

700+50.00 R1 [«]| »

1. In the Project Explorer dialog, right click on the Left2 Lane and select Delete. Repeat for
Right2 Lane.

% Project Explorer

= |

% Links | MY File

=] Survey

< Civil Model | Civil Standards

. Civil Data

ROXSRD01.DGN, Rdxard

----- " Linear Elements
----- ¢ Point Bements
----- = 30 Linear Hements
4 Temain Models
-4ff{ Comidors
=& Superelevation
=-{iF SRE1-1

2-{i¥ Superelevation Objects

- Leftl

=+

’:f"'v}f.' mil B Insert Superelevation Station/Cross-slope

o-4r R Rernowve Superelevation

L Civil Cells
..... # Ciil Objects |X Delete

+- < Referenced M| %%  Properties

DSGNRDO1.DGM . ereree

2.

Close the Project Explorer dialog.

FDOT Roadway Design and 3D Modeling
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Chapter 8

Exercise 8.7

» Create a Superelevation Report

1. Use the Corridor Modeling, Superelevation Report tool.

fﬂ Corridor Modeling

S ] ) A

it o

e
R S e

" 2NN X @
"7t ww®

=5

SUPERELEVATION - Superelevation Reports and Diagram Editing

Superelevation Reports and Diagram Editing

=
I}
n
>

Il

H 7,.--9” I kzl Superelevation Report

1 @ s - 0 0 1 Yy
Y A e

2. Select the SR61 Superelevation Section and right click to accept.

File Name:
Input Grid Factor:

Superelevation Data Report

Report Created: 9/28/2015
Time: 8:11am

>

Note: Allunits in this report are in feet unless specified otherwise.

8-16

Section Name: SR61-1

Base Horizontal

Name: %

Standards Filename:

CAFDOTSS4_server\GEOPAK\e_tables\FDOT_Urban_e.sep

m

Design Speed: 50
Pivot Method:
Transition Type: Linear
Number Of Lanes: 4
Facility: Divided
E Selection: 5% e max
L Selection: 2 &4 Lane
Superelevation: Left1
Station Cross Slope Point Type Transition Type
700+00.00 R1 -2.00% MNormal Crown W
703+09.13 R1 -2.00% Normal Crown In Linear
T03+93.13 R1 0.00% Level Crown In Linear
T04+7713 R1 2.00% Reverse Crown In Linear
706+03.13 R1 5.00% Full Super In Linear
T12+39.77 R1 5.00% Full Super Out Linear
T13+65.77 R1 2.00% Reverse Crown Out Linear
T14+49.77 R1 0.00% Level Crown Out Linear 1
©2018 FDOT FDOT Roadway Design and 3D Modeling



SUPERELEVATION - Superelevation Reports and Diagram Editing

Chapter 8

3. Inthe Civil Report Browser, Change the report format stylesheet to SuperelevationToCSV.xsl
Bentley Civil Report Browser - C:\Users\ps372vd\ AppData'\Local\Temp\RPTpvtdmsrw.xml — O *
File Tools Help
|C:\F‘rogram Data"Bentley"Civil\Report Browser\8.11.5en'
: Leftl, 698+53.737 R1,-0.02000000,RS,NC,L,0.000000
(3 Evaluation ~ Leftl, 703+35.178 R1,-0.02000000,RS,NCIN,L,0.000000
(21 Geometry Leftl,704+19.257 R1,0.00000000,R5,U,L,0.000000
Cies Leftl,705+03.336 R1,0.02000000,RS,RCIN,L,0.000000
(3 Images o ) Leftl, 706+29.178 R1,0.04993400,R5,F5IN,L,0.000000
(23 IntersectingAlignment tations Leftl,712+66.228 R1,0.04333400,RS,FSOUT, L, 0.000000
(2 LandxML ) Leftl,713+92.069 R1,0.02000000,RS,RCOUT,L,0.000000
B LegaW'R"‘?d‘_"'a'fDes'g” Leftl,714+76.149 R1,0.00000000,R5,U,L,0.000000
(23 LegalDescrption Leftl,715+60.228 R1,-0.02000000,RS,NCOUT,L,0.000000
=] M?PCheCk Leftl, 726+41.792 R1,-0.02000000,RS,NC,L,0.000000
(23 Miling Rightl, 698+53.797 R1,-0.02000000,L5,NC,L,0.000000
(X Obsolete Rightl, 705+03.336 R1,-0.02000000,L5,NCIN,L,0.000000
B S_Che'“a_s__ Rightl, 706+29.178 R1,-0.04993400,L5,F5IN,L, 0.000000
(23 Sightvisibity Rightl, 712+66.228 R1,-0.04993400,L5, FSOUT,L,0.000000
=] Stak_e"”‘ Rightl, 713+92.070 R1,-0.02000000, L5, NCOUT,L, 0.000000
g gta“""?ﬁ:‘ Rightl, 726+41.792 R1,-0.02000000,L8,NC,L,0.000000
upereievaton
Q SuperelevationCrossSlope xsl
SuperelevationData xsl
SuperelevationDesign xs|
Superelevation Stations xsl
§) Superelevation ToC SV xsl
21 Sufaces %
23 Survey
(2] Tabling Y]
_
4. In the Civil Report Browser, select File > Save As.
5. Change the path folder to C:\e\projects\22049555201\Roadway and the File Name to
SR61_SE use the Save as type Text File (*.txt).
ih Save As ot |
__._-ﬂ_
| Saven: | roadway ) w | (e s s A
P
I Mame Date modified Type
aerials TA2L2017 908 AM File folder
LlziEEE=s eng_data 7/30/2018 :10 AM  File folder
- projdbs TA272017 908 AM File folder
Desktop
| |
Libraries
This PC
) < >
& -
" File name: SRe1_SE w Save
Metwork
Save as type: Text File (" txt) w Cancel
Help
6. Choose Save and Exit the Civil Report browser.
FDOT Roadway Design and 3D Modeling ©2018 FDOT 8-17



Chapter 8 SUPERELEVATION - Superelevation Reports and Diagram Editing

7. This file can be used to edit and re-import superelevation values for the corridor.

TE Corridor Modeling =R A

affiek Vi M SRE
St RN @

7 lE % W &

§
R ¢ -% 1 Calculate Superelevation
R . !
A 1&; 2 Im[:r&gt Superelevation
T Z@Z & == Open 'Calculate Superelevation’ as Toolbox

i

VA TC e

(e

ﬂ, Model Internperai -’
{ Import File Name | D:\e"Support projects files' 22049555201 roadway . SRE1_SEtd|---

2= Civil Cells

8. To use the modified CSV values, first delete all the entries in the Superelevation Editor
diagram then using this tool,

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

Fl
ﬂ

‘

o v QRIS & H % @O
Superelevation MName Station Curve Set
Right 1 Import Superelevation Transitions
Right1 Right1 - 705+03 705+03.3360 R1 -
Right1 Right1 - 706+23 706+29.1780 R1 -

- a4 mmam s ———
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SUPERELEVATION - Assign Superelevation to Corridor Chapter 8

Exercise 8.8 Assign Superelevation to Corridor
1. Return to the Default Model of the DSGNRDO1 or MODLRDOL1 file.

MName_ Model ‘
It Default Views Default
— 't Default-30 Views Default-30
[ Civil Message Center l Tt Superelevation Views Superelevation

Gv J \-r Default Views I;'_t.-l 1|2|3|4|5|E|?|E’ X

Element Selection = |dentify element to add to set B [Plot !

2. Attach the Superelevation Design from the RDXSRDO1-Xsshrd Model as a Reference file.

o S A | |

Tools  Seftings
¥ D ¢ = 4 &% 7 ) Hiite Mode: |Boundaries » |
Hierarchy ] ¥ | FieName Model Description Presentation Visible Edges F AL -4‘ ‘
H DSGNRDO1.DGN, Defautt Agrials dgn Default Master model Wireframe v
DSGNRDOT.DGN Default-30 Wireframe ~ Dynamic W
RWODTRDO1.DGN Default Master model Wireframe VO
ALGNRDD1.DGN ALGNRD_50 Master model Wireframe W
GDTMRDOZ.DGN Default Master Model Wireframe Dynamic YA
VO
A

LSRN

GKLNRDO1.DGN Master model Wireframe
DXSRD01.DG ¥sshrd Cross Section Shapes Wireframe

Reference Attachment Settings for RDXSRDO1.DGN

File Name:  RDXSRDO1.DGN
Full Path: ~ C:eprojects" 22049555201 roadway \RDXSRD01 DGN
i [Xsshrd -

Logical Name: | CrossSections
Description: | Cross Section Shapes

» Check the Active Template for Superelevation Flags
1. Use Corridor Modeling, Create Template tool.
a. Set active the SR61 Template.

b. Open each of the 4 Pavement Edge Points Properties, and check ON the
Superelevation Flag option.

P testeTempate T T (- (5

File Edit Add Tools

Template Library: Current Template Display [ Cose |
3 C\e'projects\2204955520 1\symb|  Name: SRE1 ©) Componerts Constrairts ‘ ‘
“ZZ Point Name List Help
= Description Display Point N
& Componerts o isplay Point Names
‘3 Conidor Templates Display Al Componerts
8
B sre1

litions
(21 Linear Templates
(2] Surface Templates

Atemate Suface

Member of:
LT_PutOut
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Chapter 8 SUPERELEVATION - Assign Superelevation to Corridor

2. Use Corridor Modeling, Synchronize Template tool.

=
i
n
>

Tl corridor Modeling

a e V) 5 S
[t o HEN O @
" m IEa wW® @

AN K 15 I 3@

"'-..—u-"'"“\.—u-""‘h_.r -

T.|-§~ﬂ*ﬁrfi§£‘{ﬂﬂ-‘ﬁ

A "I' 5 nchrn:uszTem late
¥ P

3. Select the SR61 Template Drop Handle, the Corridor will begin to Re-Process.

-

4. Use Corridor Modeling, Assign Superelevation to Corridor tool.

i
i
n
>

ﬁ Corridor Modeling
eSS
Wi [# o (- 12N\ [ @
T mEEEmwY &

R “;ﬁ"’ - H T'a J'-'hsslgn Superelevatlnn to Corridor h
] lﬁ 8 - 8 €6 1 Yg

@0~
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SUPERELEVATION - Assign Superelevation to Corridor Chapter 8

a. Select the Reference Superelevation Section boundary.
b. Select the Corridor Boundary for SR61.

c. The Associate Superelevation dialog displays. Review the Pivot Point and
Superelevation Point assignment and then click OK.

P — T A

Superelevation Object Superelevation Point Pivot Poirtt Start Station Stop Station Priority
» Left1 > |LT_PVT_EOP_OUT ~ |LT_PGL_IN > | 698+53.79 R1 726+41.07 R1 1
Right1 - |RT_PVT_EOP_OUT ~ |RT_PGL_IN > | 698+53.79 R1 726+41.07 R1 1

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

L — .

6. Select the Function Key F4 to open 4 Views. Use the Open CrossSection tool to display and
review the Superelevation on the Corridor.

Tl corridor Modeling = A
afflem V) B S
ol & HEN L @ 0
Tt EwY &

A & a5 IR e d

R

T . Dpen CrossSection View E I. lﬁ

ARV
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Chapter 8 SUPERELEVATION - Assign Superelevation to Corridor

7. Follow the cursor prompts to display the cross section in View 4.

B View1, Default o | =& || & W View 2, Default-3D o || =] &
: @ @ B-@u-AQAEYO|WBIE|H v oG

! -

B View 3, Profile - SR61 S == B View 4, Cross Section - Corridor: SR61 Plan: SR61 Profile: SR61-PRL o @] 3]
Ere- AQQREBE QDGR -

View Properties | v || |4 < 712+00.00 R1 [ >

Hint  Use the Locate Station via Data point tool to navigate to the curve area of the alignment with
superelevation.

L

ff corridor Modeling == A

Hiem Vi S A=
oy [4 o A ENN @
Tttt rw® g

Ny e INE A oy s B

K S S| | s

io: & i - H’g H& I- l# Locate Station Via Datapoint
AL Qs ==

e

A

m

)
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9 DETAIL MODELING

R, <
?'ﬁffﬂagggmﬁﬁf@&

SR61 CORRIDOR DESIGN DETAILS EXERCISES

e Intersection Design

o Build Intersection Terrain at BL98
o Including TS Nose and Turn Island

OTHER DESIGN DETAILS

e Build Intersection Terrain at School Entrance

e Transition Template for the End of the Project

e Build Intersections for Friendship Road

e Add 3D Urban Driveway

e Add 3D Sidewalk Ramps

e Add 3D Rural Turn Out

e  Superelevation Vector Offsets for the Median Widening and Curb Gutter Points

e  Superelevation Vector Offsets for the Traffic Separator Widening

FDOT Roadway Design and 3D Modeling ©2018 FDOT 9-1



Chapter 9 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 Chapter, Exercises 9.1
through 9.12. Once completed follow the same methodology to add further design details 9.13 and 9.14.

EXERCISE OVERVIEW

9.1 Plan to Build Intersection Terrain at BL98

9.2 Add a Component Switch to the RRR98 Template

9.3  Constructing Vertical Profiles from 3D Model Elements

9.4  Construct 3D Radius Lines

9.5 Construct 3D Intersection Limit Lines

9.6  Build the Intersection Terrain from 3D Elements

9.7  Create an Intersection Pavement Surface

9.8  Traffic Separator Nose

9.9 SR61 Corridor Clipping References

9.10 Model Curb and Sidewalk around Radii

9.11 Right Turn Island

9.12 RRR98 Corridor-Build Intersection Terrain at School Entrance (On Your Own)
9.13 SR61 Corridor-Build Intersection Terrain at Friendly Road (On Your Own)
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DETAIL MODELING - Plan to Build Intersection Terrain at BL98 Chapter 9

Exercise 9.1 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.

2.

8.

9.

Develop a seam line between corridors through the intersection,

Create a switch or trigger line on the crossing corridor templates,

Remove outside corridor component elements through the limits of the intersection,
Construct 2D elements around the perimeter of the intersection,

Develop/design the profiles for each of the perimeter line,

Build an intersection terrain boundary using the 3D perimeter elements,

Add break lines if necessary to the intersection terrain,

Add surface templates to the intersection terrain,

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.

(Optional) Extract the 22049555201(9).zip file in the c:\e\projects folder.

Open the DSGNRDOL1 file and zoom into the Intersection of SR61 and BL98.

<OR> Create a MODLRDO02.dgn file and create the intersection details in this file. Refer to
Chapter 6 Corridor Modeling Planning.
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DETAIL MODELING - Exercise Overview

» Turn OFF the Automatic Corridor processing of SR61.

1. Select the SR61 Corridor handle to display the Context Menu and select Lock - Deactivate

Rule.

Lock - Deactivate Rule

2. Select the Function Key F2 to open the Plan and Model Views together. Zoom into the

Intersection in both Views 1 and 2.

® Viewl, Default

0~ widbie -

F=lCo &) | = View2 Default-3D
@ AR ] W]

©2018 FDOT
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DETAIL MODELING - Add a Component Switch to the RRR98 Template

Exercise 9.2

Add a Component Switch to the RRR98 Template

Chapter 9

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.

-

1. Use Corridor Modeling, Create Template tool.
ffl corridorModeling EES = A&
o e Y 4 S
|4 o -2
i —
2. Set Active the RRR98 template.
B ' Create Template
File Edit Add Tools
Template Library: Cumrent Template
£ Ce'\projects 2204955520 1\roadw|  Name: RRR9E
"ZZ Point Mame List o
(3 Componeris Description:
3 Comidor Templates
SRE Set Active
% E:de;DTr Cut Ctrl-X
3 Surface Copy Ctrl-C
Paste Ctrl-V
Delete Del
Rename F2
Template Documentation Link...
3. Using the Template Library Organizer, locate the SWITCHES template in the FDOTSS4.itl
file
B ' Template Library Organizer l ] &1
Available In: Available In:
-OK
=l C \e"\projectst 22045555201 roadway 22045555201 #l 28 CAFDOTSS54_server\GEOPAK comider\FDOTSS4 il E]
== Point Mame List EE Point Mame List
a Components 5 Components Help

|23 Resurfacing (Miling, Overbuild and Oveday)
= PPM EXHIBIT TYP-5

[ Comidor Templates

[ End Condtions

[ Linear Templates

23 Surface Templates

FDOT Roadway Design and 3D Modeling

=1 Berm
=1 Eridge Bxamples
[ Buffer
23 Curb & Gutter
[0 Ditches
2 Driveways
23 Guardrail
23 Handrail
[Z3 Median Slopes
{3 NULL
PGL Divided
{switcries
23 Pavement
23 Shoulder
27 Sidewalk
2 Traffic Separators
23 Uhility Strip
[:I End Conditions

Lo T e s

©2018 FDOT
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94

DETAIL MODELING - Exercise Overview

4. Drag the SWITCHES template to the project Components folder

B | Template Library Organizer

Available In:
=3 Chehprojects' 22043555201 roadway" 22045555201 1l

== Paint Name List
-3 Components

3 Resurfacing (Miling, Overbuild and Overfay)

1 Milling
(£ Overbuid
] Overay
1 Widening
= PPM EXHIBIT TYP-5
= J
=3l Comidor Templates
= RRR%E
== SRE1
=3 End Conditions
] Parts
=3 Linear Templates

= Qutside Lane w/ Paved Shoulder

= Qutside Lane w/ Type F Curb
3 Suface Templates
= Pavement Asphalt

Available In:

‘EE Point Name List
— Components
(=] Baniers & Retaining Walls
] Bem
[*] Bridge Examples
(O] Buffer
£ Curb & Guter
(O] Ditches
(] Driveways
(1 Guardrail
-y Handrail
= Handrall
- Median Slopes

- NULL

= PGL Divided
&% SWITCHES
(O] Pavement

3 CA\FDOTSS4_server\GEOPAK\comidor\FDOTS 54 il |:|

»={ Median Depressed & Flat Combination
= Median Raised & Flat Combination

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

# Create Template BN
File Edit Add Tools
Template Library: Curent Template Display [ = ]
23 C\e\projects\ 22049555201 roadw|  Name RRR9E 9 Companerts Constraints
"= Point Name List | Heb |

23 Components

= PPM EXHIBIT TYP-5
B SWITCHES
=3 Comdor Templates
f={ RRR92
= SRE1
(] End Condiions
[ Linear Templates
(27 Surface Templates

Descrption:

(3 Resurfacing (Miling, Overb

] Display Poirt Names

Display All Components

LT SWNTEWITCH 1

[RAT_BOFBREAK
RAT_fALABRESK_BOT

LT_PVT_BORYORIT

LT PSH3Es8 Ao

BT ben sor cur
U PSHICTRERHIBTRR BRI ESRRYRNGE] GRS T9P_BUT

LT PSHLDR_ROLLOVER .BASE,BOT_OUT.
| ETERRH PR ERSEEERON 86T ouT

LETPRYTERBER SRARE ERIT MU

RT_SRNTEWMITCH1

RT_PVT_BORYODITT
RT Py RIHEBERRARGH QR OUT

RT_PsHIR AR BB TR e o1
PPN BRSSO TSR BERIECEReToP_ou

RT_PSHLDR_ROLLOVER_BASE BOT_OUT
FATAe5H BR BRESE BT 0T oU

PATPNT] BBSECRERE KAGD 00T T

«

Note

Library Active Template |

m »

dmfa-TDde o b »

The switch template consists of two simple components left and right of the centerline. A label has been
assign 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.

©2018 FDOT
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DETAIL MODELING - Add a Component Switch to the RRR98 Template Chapter 9

» 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{:I Component

m

g LT_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

Presiew-
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Chapter 9 DETAIL MODELING - Exercise Overview

3. In the 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. In the 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 MName Ovemide: |LT PuwtOut
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_SWITCHLI1 rule from the list

b. Build the Conditional Expression NOT LT_SWITCHL1 by clicking the NOT button
and then Selected Rule button

Condttional Expression for LT_PwvtOut Component
NOT LT_SWITCH1

(0] (R JCor) D] [ ) Geeasand)

Template Display Rules e
Name Type Expression
LT_SWITCH1 Horizontal 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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DETAIL MODELING - Add a Component Switch to the RRR98 Template Chapter 9

» To update the Corridor with the Template changes.

1. Use Corridor Modeling: Synchronize Template tool;

ffl corridor Modeling -
afflek V) N SAE
il |4 o HS I8N O @
Tt EwY &

A K B Tl IRl o g

T T T

T © |l - A6 1 Ygg

A ‘1 S}rTEhrnnlzeTemplate

—Fy

2. At the prompt, select the BL98 Template boundary. The corridor will re-process with the
updated RRR98 template.

» To implement the Switch, Add the Parametric Constraint

1. Use Corridor Modeling, Create Parametric Constraint;

fll corridor Modeling = - A I

@ e ] 4 ﬁrﬁ:r !
v |t o H-JEN [ @
B @' 4 % % "! Create Parametric Constrain

A W s IRl g

\...f\./ A

T © ofu i - 11 05 1 g
A7 C

=3
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Chapter 9

DETAIL MODELING - Exercise Overview

9-8

2.

a. At the prompt, select the BL98 Corridor boundary.
b. Snap to the SW Radius for the Start Station.

c. Snap to the NW Radius for the End Station.

d. Pickthe LT _SWITCH Constraint Label from the list.

e. Enter 1 for the Start Value.

f.  Enter 1 for the Stop Value.

i '
.:11} Create Parametnc C... Elilg

Lock To Start [l

[ Start =42 B0 R1
Lock To End [l

[ Stop 33+50.80 R
Constraint Label LT _SWITCH El
Start Value 1.000000
Stop Value 1.000000

e

A

g. The corridor will re-process with the updated RRR98 Template.

The left outside components of the BL98 corridor are now turned off though the limits of the

intersection.

©2018 FDOT
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DETAIL MODELING - Constructing Vertical Profiles from 3D Model Elements Chapter 9

Exercise 9.3 Constructing Vertical Profiles from 3D Model Elements

This exercise calculates a Curb Profile between the two EOP Lines, from which it is constructed, in order to
construct the Intersections Corners. However, first it’s necessary to add the Model Line Profiles back onto the
2D elements.

Important! 0TSS4 — With the MR2 release, we have implement 2D Lines from the 3D model.
In Project Explorer change the PavmentAsphalt 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.

— o £ e _ = = |
4 Project Explorer I 0 l J
Fie: | Uity Model | [ Survey | < Civil Model | *8 Civil Standards | + | + | (f

="t Cvi Standards r & Pavemertfcphalt_pm __g
=8 DSGNRDO1.DGN, Defauit B
vil Cells
lesign Standards \
ature Defintions
Coridor Components Feature Deﬁrlitim\ A General -
=[], Comidor Lines(3D) — —
- lame Prefix _pm escription plication Data
Bottom_pm Name Prefi '\ Pavement Asphalt EE ti Application Dat
- Curb_pm
Extended ~ Survey -
[T CurbBiase_pm en u
CurbFlowLine_pm au Is Survey False
Cui_pm 10Y19/2016 8:43 AM Native Style
Driveway_pm Unl Alpha Codes
s Fill_om Numeric Code 0
- Median Crown—pm Default Zone 1
R U P avementAsphat_pm) Y Terrain Model Attribute  Not Set
PavemertBreak_pm Linear Default Settings a Plan -
PavemertCronn_pm Automaically Create 0 Elemerts Tipe Auto Annotate False
Pavemerthiling_pm Corridor Template Auto Export False
Ralling_pm Terrain Model Feature Type Beak Line Native Style
- 2:°“::e(gaszimk Create Template Geometry [=] Element Template Comidor Point Features\Consl
- [78" ShoulderPavEreak_pm
-7 ShoulderPaved pm Profile - Intersected Profile P
~[7@" ShoulderUnpavBreak
o d":wai;;a" e Auto Export False Native Style
TemplateMise_pm Native Style Element Template Crussing Feature Points\Inter|
TemplateNulPairt_pm Element Template Profiles(2D)\Proposed_pr\Mig
- | ;’Eﬁ;cse”ammjm Projected Profile A~ Cross Section S
an
Terain Display Native Style Native Style
-8 Project Settings Element Template Profiles(2D)\Proposed_pr\Mi Element Template Crossing Feature Points\T
M Terain Fiters
MY
b8 3n ~
Native Style
Element Template Cortidor Point Features\Pavt

1. Use the Vertical Geometry, Project Profile by 3D Element tool.

EH vertical Geometry i,
QEB |5 L e (R AV |2
L |nala YAV

E [~ & a0,

A W [ i [

T L LR [ [ R

Profile By 3d Elernent

Bm i ea_al

2. At the prompt select plan Line PavementAsphalt(EOPA).
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Chapter 9 DETAIL MODELING - Exercise Overview

3. Fromthe Model, select the PavtAsphalt_pm Line representing the outside RRR98 EOP in the
Model.

Locate Element To Profile

Locate 3D Element Defining Profile
RRR98: LT_RT_PVT_EOP_OUT

Level: PavtAsphalt_pm

4. Repeat for all 4 lines shown below.
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DETAIL MODELING - Construct 3D Radius Lines Chapter 9

Exercise 9.4 Construct 3D Radius Lines

1. First: Use the Horizontal Geometry Simple Arc tool to create new Construction Line Blue

Dash features between the two PavementAsphalt EOP edges on both corners. Use 110’ and
60.

Note Note that these will be used to help create automatic profiles for the 3D lines on the Radii.

Trim/Extend  None

Trim/Extend  None
V| Radius

¥| Radius
Loop

Feature

- il
.
- A Feature
Feature Definitio ConstLinesBlueDa A i

Feature Definition(” ConstLinesBlue Da
Name Constlines

Name Constlines

2. Use Vertical Geometry, Quick Profile Transition tool.

BH vertical Geometry = a
QEB |5 Lo e (B D v |2

W |~ aalay

JEY=N=Ya)

Rl v Wy Do | [

L S = (= =Y

B, | Quick Profile Transition | B

Quick Transition Method Parabolic

Feature

MName NWECP

Element Template Mone

Quick Transition Method
Quick Transition Method i |
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Chapter 9 DETAIL MODELING - Exercise Overview

3. Accept the Parabolic Quick Transition Method, enter SW_EOP-Pr and select the
construction line Radius Line create from above. A 3D element should display.

4. Open the Profile View for the SW EOP Curve Radius.

B View 3, Profile - SWEOPA41 o[- )
-~ A QR HEBEH NG| H| e

-

new profile created

s
e -
Lk

9-12 ©2018 FDOT FDOT Roadway Design and 3D Modeling



DETAIL MODELING - Construct 3D Radius Lines Chapter 9

5. Repeat the same steps above to create a Profile for the NW_EOP-Pr Line.

-

B View 3, Profile - NW EOPA =x EGH ===
Ere-AQQHEHEBE ORIL H| e

-

create the NW
profile

EOPA

e
——
—_———

-
- -
- o —

create this 3D
element
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6. (Alternative to using the Parabolic Option) Follow the next steps.
a. Open the Profile Model of the Radius Element.

b. Use Vertical Geometry, Profile Intersection Point tool.

HH vertical Geometry an —

QEB [55 1 b [ D by 2

W 2 | | Profile Intersection Point

I— —* ) -

E|l— & &6

c. Select the NW PavementAsphalt(EOPA) Radius Line as the Element to Show
Intersections.

Locste Element to Show Intersection

Fillet: EOPAZE

Feature: Pavementisphalt(EOPL)
Active Profile: MNw EOFPr

Level: Pavtisphalt

DDE FEATURE

Attribute = FOIPA

d. Select the Right SR61 EOP and Right Turn Lane PavementAsphalt(EOPA) Lines
respectfully.

pick these two line

Locate Element Which Intersects

9-14 ©2018 FDOT FDOT Roadway Design and 3D Modeling



DETAIL MODELING - Construct 3D Radius Lines Chapter 9

e. Two white location points will display on the Profile View.

B View 3, Profile - EOPA26 =N R
B AQQREHEBE DG H s

f. Use Vertical Geometry, Profile Line between Points tool and snap to the two
Intersection Points on the NW Profile View.

g. Select the new Profile Line. Select the Set Active Profile from the Context Menu
and the 3D Line will display.

create this 3D
element
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Exercise 9.5 Construct 3D Intersection Limit Lines

1. Use Horizontal Geometry, Line between Points tool.
a. Use the Feature Definition ConstLinesGreenDash.

b. Construct a line perpendicular to the Traffic Separator lines and ends at the Radius
EOP across both Roadways left and right.

(Ve e

Distance 31.500000
Line Direction 00°00°00"

Feature -~

Feature Definition  Const LinesGreenDalel

Mame Constlines

FN

2. Use the Vertical Geometry, Open Profile Model and select the newly constructed line.

B View3, Profile - ConstLines25 =N E=R =
2-8-|AQQRMHEBE OQG .
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DETAIL MODELING - Construct 3D Intersection Limit Lines Chapter 9

3. On the Profile window, hold down the last icon until a drop down menu displays.
a. Select the Quick Profile from Surface command.

B View3, Profile - Constlines20 (=3 E5R 5|

Quick Profile From Surface ‘
Profile Line Between Points
Profile Line To Bement

Profile Line From Elemert
Profile Line Between Elements
Profile Curve Between Poirts
Profile Curve To Hlement

Profile Curve From Blement
Profile Curve Between Hlements
Profile Complex By Elements
Profile Complex By VPI

Define Profiles By BestFit

Profile Insert Curve

(=i = e e e e o e

Profile Reverse Transition

(=]

pen as ToolBox

b. At the prompt, first select the LT _PvtOut Surface in the 3D Model.

i

Locate Reference Surface

LT POt |
Level, Pavifsphalt_px

TN

c. Thenselectthe LT PvtWideneln Surface.

FDOT Roadway Design and 3D Modeling ©2018 FDOT 9-17



Chapter 9 DETAIL MODELING - Exercise Overview

d. Continue to add the TSWidenIn Surface.

Locate Reference Surface

TSLWidenln
Level: PavtAsphalt_px

e. Data point to accept.

a View 3, Profile - Constlines20 =8 EcN ="
Gré-AQQREEBE OGS

these three
lines appear

4. On the Profile window, hold down the last icon until a drop down menu displays.

a. Select the Profile Complex By Elements command.

B View 3, Profile - ConstLines20 E@

Br-E&- AQQRMEBEERE OB L E
# 1 Quick Profile From Surface
[~ 2 Profile Line Between Points

“~ 3 Profile Line To Bement

Profile Line From Hement

5 Profile Line Between Elements

& Profile Curve Between Points

Z  Profile Curve To Bement

8  Profile Curve From Element

3 Profile Curve Between Blements

W

E

R

P

4
0  Profile Complex By Elemerts
Profile Complex By VPI
Define Profiles By BestFit

Profile Insert Curve
Profile Reverse Transition

a¥ie]
g

Open as ToolBax
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DETAIL MODELING - Construct 3D Intersection Limit Lines Chapter 9

5.

6.

View 3, Profile - Constlines25 o ||[=

G| A QRHEEB

iew 3, Profile - ConstLines26 o |B [ &
B AQQRIEBHEH OO S

b. Atthe prompt, select the first sesgment and data point to accept Profile.

B View3, Profile - Constlines20 IEI@I
B-y-AQQREHBE| OB H

Accept Complex

7 e
Current Active 3D Linear Element: ConstLines2
By Profile

Level: Default
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7. Construct an element across the Right Turn Lane from the EOP to the ML line at the Radius
Point on the NW corner of the Intersection.

a. Use Vertical Geometry, Profile from Surface tool and select the Right Turn Pavement
Component.

b. Use Vertical Geometry, Set Active Profile.

7

ofile - ConstLines27 o [ =) ER
AQQRHEHBE ODC| | .

8. Repeat these steps to create the 3D line on the opposite side.

|l

Lines36 o || [E= ] £

HEHEBEE 0o

>
profile from -
surface
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DETAIL MODELING - Construct 3D Intersection Limit Lines

» Add Profile to Traffic Separator Lines in Plan
1. Open the profile view for the Traffic Separator line

2. From the profile view, select the Vertical Geometry, Quick Profile from Surface tool.

B View 3, Profile - TS TYPET4FTE
B ARQREHEBE NEIQ| R -

Quick Profile From Surface |I
Profile Line Between Paints
Profile Line To Bement

Profile Line From Element
Profile Line Between Hements
Profile Curve Between Poirts
Profile Curve To Element

oA~ - -

EI o I (- L B F o LV (LS I B

Locate Refereﬁce Surface

TSLwidenT10pt1In .
Level: PavtAsphalt_px

4. Repeat this for the opposite Traffic Separator element.

5. Construct lines using Horizontal Geometry, Single Offset Partial on either side of the Traffic
Separator. Use .08 feet Offset, 1 inch.

a. Start the line at the end of the Traffic Separator and Stop at the Intersection Limit
Construction line.

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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b. Repeat this for both sides.

create lines here

6. Use Vertical Geometry, Project Slope from Element tool.

H vertical Geometry as
QEB |5 Lo e (RO v |2
- I— Er \\:rl

SN

R Py [ | |

1L L El=D= 2y

—.S

ds Torrain Maodel | Profile By Slope From Element t »

a. Project a Profile on the lines from the Traffic Separator Profile. Use 0% Slope.

b. Select the line and select Set Active Profile from the Context Menu.

@loo o )
Ble-ae b .

Profile - Constlines29

create these
lines
[E=5 EoR =<3

FAQQREHBEBE OBRL| S

"v
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DETAIL MODELING - Construct 3D Intersection Limit Lines Chapter 9

7. Delete the Traffic Separator Nose Radius Line. It will be created later with a Civil Cell.

Note It may need to be dropped from the Left Turn with TS Civil Cell.

8. Construct a Line across the Traffic Separator Offset Ends.

9. Create a Profile from the elements that intersect. Set the Profile as active.

w 3, Profile - ConstLines35 = || B[ e
W AQRQRNMEBE O H| .

profile
between
points

set active g

10. Create a 3D Line across the Intersection from Radius to Radius. This will close the Intersection
boundary.

11. Construct the Line across the Intersection.

Hint  Use Single Offset Partial for the Horizontal, and Profile from Element for the Vertical.

create this line
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Exercise 9.6 Build the Intersection Terrain from 3D Elements

1. Use Terrain Model, Create from Elements tool.

4™ Terrain Model 1

a o o 22 o A By A AR A T
w% & ‘% % & | Create From Elementsl
ETA SRR A

A& B [Fd Y

2. Select the 3D Model View to set active and using the Project Explorer, Civil Standards:
Turn OFF the Corridor Components and Corridor Lines(3D)

|iject Explorer

| %= Links | M3 Fie | ) Survey | 2 Civil Model | " Cwvil Standards
= U Civil Standards
= EE DSGHRDO1.DGN, Default
F-is Civil Cells
Design Standards

P
=
=1
=
=

e E F'rcuect Settings

-\ Temain Fitters

-8 Utility Fitters
E-wy Librares
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3. Select the boundary elements for the intersection.

— =
{} Create Temain Model... |i!_&

Feature Type Boundary
Edge Method None
Feature

Festure Definition tmPropaszed

Name DTM_INT

4. Data point to accept.

:':} Add/Remove Te... | =

Terrain Model

ERRERRREY

Feature Type Break Line
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Exercise 9.7 Create an Intersection Pavement Surface
1. Use 3D Geometry, Apply Surface Template.

2. Select a Pavement Surface Template from the Template Library and select the Intersection
Terrain to create pavement.

DTMTemp Surface Template
Level: Default
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Exercise 9.8 Traffic Separator Nose

1. In Project Explorer change the Traffic Separator_pm feature property Linear Feature
Properties to True as shown in Exercise 9.3. Then re-process each corridor to see the resulting
construction lines. These lines have profiles and can be used for the steps outlined in this
exercise.

2. Toadd the Traffic Separator Nose use the Civil Cell Place Civil Cell Tool.

J civil cells S

d Place Crnl Cell

3. Select the TSNose Civil Cell.

Pick Civil Cell

-FDOT_Approach dgnlib, Default ~
-FDOT_BusTumOut dgnlib, Default Q' Q' [al
- FDOT_Circulatory dgnlib, Default

-FDOT_CurbGutterMaker danlib, Default

-FDOT_CurbTransitions danlib, Default

- FDOT_DirectionalMedianOpenings.dagnlib, Default

- FDOT_Driveways danlib, Default

- FDOT_FDM_Exhibits dgrilib

-FDOT_Intersections dgnlib, Default

- CurbSidewalk Lines

W
um w Curb

= —
- Side Road Tumout

- Right Tum lsland

- Right Tum Lane

- FOOT_Ponds.dgnlib, Default

- FDOT_Ramp Teminals.danlib, Defautt

- FDOT_SidewalkCurb Ramps .dgnlib, Default

- FMNT Temnlates danlibh 21 ane 20 a0 Snedal Callertar
>

Lo T 0 o O oy PO
uul [y Sl oy iy b }

0K
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4. Select the Right Side of the Traffic Separator_pm in the Plan View, then select the Left Side
of the Traffic Separato_pm. These magenta line have profiles attached either from the model.

5. While hovering over each of the Reference lines, change the Reference Line direction
arrow(triangle) on both elements until it fits on the lines.

6. Data point to accept.

v

Locate Reference Element:
TrafficSeparatorTypel(4 feet) (1/2)
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Exercise 9.9 SR61 Corridor Clipping References
1. Use Corridor Modeling, Add Clipping Reference tool.

ffl corridor Modeling

e ) N
W o H- 2 7 @
e EEY &

A i *, A [— .
v & & TR d

s L W

T © sff e - [T 6 1 g

ALy Qs | Add Clipping Reference |

Lol

=
]
n
>

2. Atthe prompt, select the SR61 Corridor handle.

Select Cornidor To Be Clipped

Corridor: SRE1

Plan: SRG1

Praofile: SR&1-PR1
Level: CorrHndlStg2_dp
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3. Select the Intersection Terrain Boundary.

pick onthe
intersection DTM

4. Reset and the SR61 Corridor begins re-processing.

SRE1: TS_COMP_BEG

Level: ConstLi

T

5. Repeat to add the Intersection as a clipping reference for RRR98 Corridor.

Note Later the shoulders and sidewalks will be clipped with the Linear Templates added around the radii.
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Exercise 9.10  Model Curb and Sidewalk Around Radii
1. Use the Corridor Modeling, Create Template tool.

H
i
n
>

il corridor Modeling

a e N Y S

L_ﬂ_‘ | H ,_ |-7L |f.| \:j 1CrEatE Templla_t-e l
T EwY &
R s

2. Openthe SR61 Template Library.

i ' Create Template

File Edit Add Tools

Template Librany: Cument Template
a C e projects" 22045555201 roadway SRE1 itl L SRE1
== Point Mame List Description:

[ Components
(71 Comidor Templates
(71 End Condttions

8] Lincar Templates|

[ Surface Templates

3. Navigate to the Linear Templates folder.

5 Che'projects’ 22045555201 roadway 220455
EE Point Mame List
[ Components
(7] Comidor Templates
(2] End Conditions
=] Lear Tenplies
== Curb Type E Inside
ﬂ Outside Lane w/ Paved Shoulder

4. Double click on the Outside Lane w/ Type F Cub Template to make active.
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5. Make the following edits:
a. Delete the Pavement and Base.
b. Change the Template Origin to the Curb PVT_EOP_OUT Point.
c. Change the Utility Strip Horizontal Value to Zero.
d. Change the Back of Sidewalk to 6 feet.

e. Add the 6:1 Fill and Cut End Conditions, set the End Points to Infinite.

File Edit Add Tools

Template Library: Curment Template Display |$|
4 C\e'projects 22043555201 \roadway"220495¢ Name: Qutside Lane w/ Type F Curb @ Components Constraints JE—
“ZZ Paint Name List
(] Components
(C] Comidor Templates [ Display All Components
(C] End Condtions
4 Linear Templates
2= Cub Type E Inside
= Qutside Lane w/ Paved Shoulder
E Outside Lane w/ Type F Curb
(O Surface Templates

Hel
Description: Display Point Mames |L|

4 n 2
Library ~ Active Template +=ARoH-tE o b 5

Preview: o

6. Close the Create Template dialog and click Yes to Save Changes.

7. Use 3D Geometry, Apply Linear Template tool.

==
Il
n
>

= 3D Geometry

N2> - [
w8, il Apply Linear Template |
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a. At the prompt select the SW_EOP Construction Radius Line in the Plan View.

Lock To Start

Start Station
Lock To End

0.000000

End Station 0.000000
Exterior Corner Sweep Angle  1°0'0"

Mirror

Reflect v

Dlesign Stage 1 Lines and Components El

Template Qutside Type F Curb

Fillet: S\WEOPA41

Feature: PavementAsphalt(EOPL)
Active Profile: S\wW_SRE1_US58Pr
Level: Pavthsphalt
DOE FEATURE
Attribute = EOPA
ADHOC ATTRIEUTE
Pavement Thickness (Numenc) = 0.250000
Base Thickness (Mumeric) = 1.000000

Base Extension \Width (Mumeric) = 0.333000
Extend Base Under Curb (String) = N
\widen_Side (String) = LEFT
ECP_‘\widening_Profile (String) = none

b. Select Alt down arrow to select the Template, Outside Type F Curb. Data Point to
accept the Template.

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 and 3D Modeling ©2018 FDOT 9-33



Chapter 9 DETAIL MODELING - Exercise Overview

e. Data point to accept the Reflect Orientation.

f. Data point to accept the Exterior Corner Sweep Angle.

sidewalk and curb

8. Repeat the steps above for the NW EOP Construction Radius Plan Element.

-

Hint  To turn off the Blue triangles, toggle off the DTM and DTM Triangles.

9-34 ©2018 FDOT FDOT Roadway Design and 3D Modeling



DETAIL MODELING - Model Curb and Sidewalk Around Radii Chapter 9

9. Use Corridor Modeling, Add Clipping Reference tool.

H
i
n
>

il corridor Modeling

4o ] 1} SR
W[f o - I O
Ty wwY &

R 7 X i\'i';‘f |‘T| sl = &

e R S .

T © sffw (e - [T 1 Y

Al AL Qo — | Add Clipping Reference |

Lol

a. Atthe prompt, select the SR61 Corridor handle.

B - Cipping Reren| 1 CHEN)

Clipping Reference |Ditems

Sel_a:ﬂ Cornidor To Be Clipped

Cornidor: SRE1

Plan: SR&1

Profile: SRE1-PR1
Level: CorrHndlStgZ_dp

Ty
T -
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b. Select the 2 Linear Template Boundaries as Clipping References.

c. Data point to accept the Corridor clipping.

W
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Exercise 9.11  Right Turn

Island

1. For this exercise, an Island Curb will need to be retrieved from the FDOTSS4.itl file.

a. Use the Create Template, Template Library Organizer to add the Curb Type E
Inside to the project .itl file.

-

B ' Template Library Organizer

Available In:

Available In:

"ZZ Point Mame List
5 Components
== Curb Type E Inside
23 Resurfacing (Milling,
23 Milling
(23 Overbuild
23 Overay
[ Widening
= PPM EXHIBIT TYP-5
[ Comidor Templates
23 End Conditions
[ Linear Templates
(£ Surface Templates

{23 Che'projects’ 22049555201 roadway' 22049555201 i

AN

{5 CAFDOTSS4_server\GEOPAK \comidor\FDOTSS4 it
"ZZ Point Mame List
23 Components
[Z1 Barmiers & Retaining Walls
23 Bem
|27 Bridge Examples
23 Buffer
{23 Curb & Gutter
Z] Base
= Curb Asphaltic Concrete
= Curb Type A
= Curb Type B
= Curh Type D
Curb Type E
Curb Type E Inside
= Curb Type F
= Curb Type F_Drop
= Curb Type RA

[V o W

»

m

Preview:

Preview:

2. Use Vertical Geometry, Open Profile Model tool.

B vertical Geometry H

=

.
o b

=EEA

L4

SN e

|_| Open Profile Maodel l

ISR

TLEE == =&Y
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Chapter 9 DETAIL MODELING - Exercise Overview

a. Select the Turn Island shape and select View 3.

HiNT  First toggle off the PavtAsphalt(EOP) level

b. Inthe Profile Model View 3, select the Quick Profile from Surface command.

[ View 3, Profile - o =[]
E-E-AQQRHBE| OB b=

Guick Profile From Surface |
Profile Line Between Points

Profile Line To Element

Profile Line From Bement

Profile Line Between Elements

Drmfilm T Dobiimmem Dmied s

e i L [ B

c. At the prompt, select the Intersection Terrain Surface DTMPrint in the 3D Model
View 2.

Note It may be necessary to tab over the surface features in intersection in order to select the terrain element.

=

Locate Reference Surface

9-38 ©2018 FDOT FDOT Roadway Design and 3D Modeling



DETAIL MODELING - Right Turn Island Chapter 9

d. Data point to accept. A new Profile will display.

B View 3, Profile - o || B ER

E-4-AQRQRHEBE O L[

wt

e me spp— Tl T

Locate Reference Element

new constructed
profile from
surface

e. Select the Profile and select Create Best Fit Profile.

B View 3, Profile - MedianLine o[- E | )
A8 AQRQRHEBE OGS

|

Create Best Fit Profile
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f.  Enter the Best fit Parameters as shown.

Best Fit Make Complex Elemert El
Best Fit Parameters LS

pper Envelope 0.020200

Lower Envelope -0.020800

Desirable Crest Curve Length  5.000000
Desirable Sag Curve Length 5000000

Minimum Curve Length 5.000000

Feature ~
MName Island
Element Template Proﬂles{ED}\F‘mpnsedjr\GladeUneEl

g. Create the Best Fit Profile, select the new Profile and select Set As Active.

h. The Island Boundary is created in the 3D Model.

island boundary
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Chapter 9

3. Use 3D Geometry, Apply Linear Template tool.

= 3D Geometry
defN 2 » =

W L-SLJ-J :-gl Apply Linear Template |

-
i
n
>

a. Atthe prompt select the Island Line in the Plan View.

Locate Element To Apply Template

Complex Element: MedianLine

Active Profile: |sland
Level: Miscellaneous

b. Select Alt down arrow to select the Template, Curb Type E. Data point to accept the
Template.

= C:eprojects’ 22045555201 \roadway  SRE1 itl
= Components

- RRR

8 Curb Type E

- Curb Type F

-+ Curb Type F_Drop

- Drop Curb

-~ RampCurb

- RampSW

i-- Traffic Separator Nose

‘... VariableMedian

+- Comider Templates

- End Conditions
- Linear Templates
+- Surface Templates
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c. Select Alt to lock the Start Station and data point to accept.

e

Select Alt to lock the End Station and data point to accept.

e. Data point to accept the Reflect Orientation.

f.  Data point to accept the Exterior Corner Sweep Angle.

g. To create the sod within the Traffic Island, Use Terrain Model, Create from Elements
tool.

P Terrain Model =R A

hleal L =A% A A 4 T
e & B % o Create From Elements |
EVA 238 A~
BBEL YL
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h. Create a Terrain from the 3D Top Back Curb line.

w View 2, Default-3D E@
B-@dE-ARQRREHOO NEL|H 7RG

)

Feature Type Boundary
Edge Method Mone

Feature

Feature Definition DtmPropesed
MName DTMPr_lsland

4. To change the Terrain Triangles display,

a. Select the new Terrain DTMPr_Island and open the properties, Element Information
dialog.

b. Change the level for the Calculated Features Display Triangles to ShidUnpaved_px
and change the class from construction to primary.

(i) Element Information I. — éj

= &  Selection

-4 Temain Model[DTMPr_lsland | H

B-EH- Calculated Features Display

ftices -
General -~
E==—Dyeveri:
Line Style =] Bylevel (0)
\Wieight =] Bylevel (2)
Transparency ]
Thematic Display Style E‘ From View
Material L
Description Temain Model: DTMPr_lsland
Mame DTMPrint 1
Level DTM_px
Color
Line Style
‘wieight
Class
Template
Transparency
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5. Use the Terrain Model, Create Clipped Terrain Model tool

4 Terrain Model =R A
AL BB 4 |

% [ Create Clipped Terrain Model
RBAR S BOLD
Eﬁilﬁ@%% B View 3, Pro
AREe Y B

a. Select the Intersection terrain and then select the island boundary and choose Internal
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Exercise 9.12 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 a reference to the linear templates to complete the
widening.

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Exercise 9.13

1.

2.

HINT

9-46

SR61 Corridor-Build Intersection Terrain at Friendship Road (On Your Own)

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

MName:

[] Use Feature Mame Overmide:

it

LT_XOVER_CTL [ Cose |

Feature Definition: [

[7] Superelevation Flag

LT XOVER CTL ~ 4| [ Aoply
)

Altemate Surface:
_Hel

Member of : .

LT_¥OwerPwt
Constraints

Congtraint 1 Congtraint 2 |
Type: [ Horizantal - ] [5|0DE hd ]
Parert 1 (LT_pGL_IN | 4| [L_PeLN -] #|
O Rollover Values...

Value: 0.100000 E] 200% E]
Label: - -

Horizontal Feature Constraint :

Range:

Pavement SlopeBreak

15.000000
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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 and 3D Modeling ©2018 FDOT
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9-48

=

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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10 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

3D DELIVERABLES SUPPORTING AMG for 3D PROJECTS

(Store in project folder: 3DDeliverables)

File Name

Description

Design Alignments and Profiles

AMG-ALGN##.xml

All Alignments and Profiles exported from the \Roadway\ALGNRD, PROF or
model files and \Roadway\DSGNRD or CORRRD files in LandXML format.

2D Proposed Planimetrics Design

AMG-2DSGN##.dwg/dgn

2D proposed Roadway design exported from the \Roadway\DSGNRD file.
(Production of this file for construction is at the designer’s discretion.)

AMG-2DRPR##.dwg/dgn

2D proposed Drainage design exported from the \Roadway\DRPRRD file.
(Production of this file for construction is at the designer’s discretion.)

AMG-2PDPL##.dwg/dgn

2D proposed Pond design exported from the \Roadway\PDPLRD file.
(Production of this file for construction is at the designer’s discretion.)

2D Existing Survey (Note: These are being considered to merge into a single survey Planimetrics file)

AMG-2TOPO##.dwg/dgn

2D proposed existing Topography exported from the \Survey\TOPORD file.
(Production of this file for construction is at the designer’s discretion.)

AMG-2DREX##.dwg/dgn

2D proposed existing Drainage exported from the \Survey\DREXRD file.
(Production of this file for construction is at the designer’s discretion.)

AMG-2UTEX##.dwg/dgn

2D proposed existing Utilities exported from the \Survey\UTEXRD file.
(Production of this file for construction is at the designer’s discretion.)

3D Existing Survey Surfaces

AMG-3SURFACEEX##.xml

3D existing terrain surface to be exported from the \Survey\GDTMRD file as
LandXML format.

(Production of this file for construction is at the designer’s discretion. This file
will be produced if the 3D Existing Surface dwg/dgn file(s) are not produced.)

3D Proposed Surfaces

AMG-3SURFACEPR##.xml

3D proposed finished (top) surface to be exported as LandXML format from the
\Roadway\MODLRD file.

AMG-3SURFACEEW/##.xml

3D proposed finished (bottom) surface to be exported as LandXML format from
the \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 design exported from the \Roadway\DSGNRD file.
(Production of this file for construction is at the designer’s discretion. This file
will be produced if the 3D Proposed Surface(s) LandXML file(s) is not
produced. Geometric elements should be in vector.)

FDOT Roadway Design and 3D Modeling
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Chapter 10 CREATING 3D DELIVERABLE FILES - Creating Alignment XML File for AMG

EXERCISE OVERVIEW

10.1 Creating Alignment XML File for AMG

10.2 Creating 2D Proposed Lines File for AMG

10.3 Creating Existing Surface File for AMG

10.4 Creating 3D Breaklines and Proposed Surface Files for AMG

10.5 Creating 3D Breaklines and Proposed Subgrade/Earthwork Files for AMG
10.6 Use LandXML Visualizer to Validate Land XML File

Exercise 10.1  Creating Alignment XML File for AMG
You can export Alignments and Profiles directly from the elements in the DGN file.
1. Open the DSGNRDxx.dgn.

2. Selectand hover over an Alignment. Select Horizontal Geometry Report from the Context
Menu.

3. In the Bentley Civil Report Browser select the Civil Geometry >

AlignmentsToLandXML.xsl report.

|f] Bentley Civil Report Browser - C:\Users\rd964\rd\}-‘nppData\Lﬂ-cal\Temp\RPTSnmoemm.xm_l_

File Tools Help

|C “\ProgramData"Bentley* Civil\Report Browser'.8.11.9%en"

= Eid <?xml wversion="1.0" encoding="isc
j Crl 'Ig'l? i E <LandXML zmlns="http://www.landxr
ivil Temain .
<Unitcs>
_\JEVIIGEDmﬁw <Imperial arealUnit="acre" linearl
""" A </Units>

----- Af] FDOT_CurveData Table xsl <Blignments>

<Alignment name="SR&l" length="2"
<CoordGeom name="SRE1" stace="prt
<Line length="50.000000037" dir='
<5tart code="PCEB">
402583,.597205489 2006936.977841:
</f5tartc>

<End code="PI":>

402608,603926T80 2006893.680452:
< /End:>

----- Af] Horizortal AlignmentControlLine Data Table xs|
----- Af] HorizontalAlignmentCurve Data Table xs|

----- Af] Horizontal AlignmentLength xsl
----- Af] HorizontalAlignment Review xs|

----- Af] Horizontal Alignment ReviewWith Pl xsl
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4. Select File > Save As

a. Navigate to the 3DDeliverables directory. If it doesn’t exist, use create new folder.

r© ™
Bt Save As ﬁ
Savein: | 22045555201 - @é

T Mame “ D‘EtEFﬂDJ Create Mew Folder h'
he | _meta infe 10/18/2016 6:43 AM  File fol

Recent Places 7 3DDeliverables 10/24/2016 8:30 AM _ File fol| =
- et 10/18/2016 6:49 AM  File fol

, arch 10/18/2016 6:49 AM  Filefol
Desktop | brinspect 10/18/2016 6:49 AM  File fol
e ! cell 10/28/200911:16 ...  File fol

b. Enter the File name: AMG-ALGNSR61.xml
c. Select Text File (.txt) as the Save as type.
d. Click Save.

5. Repeat for the AMG-ALGNBL98.xml
rh Save Az ﬁﬂ

Save inf | 3DDeliverables ’ - @ ? ¥ [E

s

I Mame Date modified Type

e 2 Mo itemns match your search.
Recent Places

Desktop
Lil;rraries
A
C
Note: Use — :
tpoer%eaf : (AMG-ALIGNSRE T xm D - Save
stype: | Text File ("bd) -] | Cancel |

Note This will save both the Horizontal and Vertical (Profile) Geometry.
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Exercise 10.2  Creating 2D Proposed Lines File for AMG

10-4

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.

>

1.

8.

9.

Simplify MicroStation Elements

Open the DSGNRDxx.dgn.

Select the Plan View to make active. Select Function Key CTRL F1 to open a Plan View.
In the View Attributes, turn Off Construction elements<OR> Select Function Key F7.
Turn Off reference file display

Turn Off levels for Baseline, CLConstr., and Scratch

Place a Fence around all Elements in the design file.

Enter ff=..\3DDeliverables\AMG-2DSGNRDO1.

<Or> use the Copy Fence Contents dialog.

Tazks * 0 M

| 2 Civil Tools

Pl 50 @ LG [F] N oo
& ol L d 1 PlaceFence
Bl S rores )
d i1 2 Modify Fence
Ana rz=-a
E‘?ﬁ 3 Manipulate Fence Contents
EE'. GEn| ro-a
:L?Sj 4 Delete Fence Contents
< Hori| r----
i_1i 5 DropFence Contents
HH ve p
!ng 6 Copy/Move Fence Contents to File
# Tern
T cor == Open 'Fence’ as Toolbox

Data point to accept.

Verify the file is in the 3DDeliverables directory.
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» Save as DWG(Optional)

1. 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-2DSGNRDxx and click Save.

5. Select the Units Survey Feet and click OK.

,

Power GEOPAK 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\e\projects\22049555201\roadway  TEST.dwg" for the following
reason:

The "Design Center Units” option has been selected, but Design Center units are not specified in
this file.

Units: [Survey Fest - |

[]Da it 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

D'WG Waork Mode
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Exercise 10.3  Creating Existing Surface File for AMG

10-6

1. Open the DSGNRDO01.dgn file. Display 2D and 3D Views and Select Function Key F2.
2. Turn ON the Reference file display for GDTMRDO02 or SURVRDOL1.

3. Select and hover over the Existing Surface and then select Export Terrain Model >
LandXML.

&8 InRoads DTM

A GEOPAK TIN

4. Select the Terrain.

5. Select the Export Format: LandXML

6. Enter the Project Name: AMG-3SURFACEEXO01
7. Enter the Project Description: Existing Surface

8. Select the Export Options: Export Both

Export Terrain

Select Terrain GOTMRDO
Export Format Land¥ML {xml)

Export Options

Project Mame AMG-35URFACEEXD

Project Description  Existing Surface
Export Options Export Both El

9. Save the AMG-3SURFACEEXO01.xml file to the 3DDeleverables directory.
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Exercise 10.4  Creating 3D Breaklines and Proposed Surface 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:

4.

5.

Prepare the View for Exporting
Exporting 3D Break Lines
Creating Proposed Surface Files for AMG

Delete extraneous triangles

Prepare View for Exporting

Open the DSGNRDxx.dgn or MODLRDxx file. To Display 2D and 3D Views, select Function

Key F2.
Turn OFF the Reference File display for:

o GKLNRDO1.DGN
o GDTMRDO02.DGN or SURVRDO01.DGN

Tools  Settings
— o *n ¥ L el prm H -
B o D& 5 Mg ) 27 @ % Hite Fode] (Boundares -
. St ¥ 5 File Name Model Description Logical Orientati
C_h__ ] 6 GKLNRDO1.DGN  Default-3D Master model Coincide
(s Fi GDTMRDOZ.DGN Master Model Coincide
Pl T s
Scale | 1.000000 1.000000 Rotation | 00°00'D0
Offset X | 0.000000 Y | 0.000000 Z | 0.000000
Gl e IE‘ .. -r} &F Eﬁ E@ . .l‘ l:' Nested Attachments: [No Nestng ¥ | Display Overides: |/

New Level Display: |Config Variable ¥ | Georef

Set the Corridor Design Stage to Final.

Name

Harizontal Name
Use Active Profile
Profile Name

-

Maximize the View 2 — Default-3D.

Change the View Rotation to a Top view

FDOT Roadway Design and 3D Modeling ©2018 FDOT
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Chapter 10 CREATING 3D DELIVERABLE FILES - Creating 3D Breaklines and Proposed Surface Files for AMG

u VYiew 2 - Isometric, Default-3D

BroE-[AQSNEHBO WEHH SV %6

%y 1 Rotate View

Top View |
Front View

Right View

Isometric View

B
q

B

[en | oo (IR

Bottom View

Back View

Left View
Right-lsometric Wiew

/\ =3 Open as ToolBox

6. Open Project Explorer Use the Function Key F11 . Navigate to Civil Standards > Active file
>Feature Definitions. Uncheck Corridor Components folder to turn OFF Mesh Solid
elements.

<t
LA
|

o oo =i |&

7. Use Project Explorer Civil Standards > Active file >Feature Definitions. Uncheck Plan(2D)
folder to turn OFF Lines created from Active Profiles

& Project Explorer —

E Links Fle 9 Utiity Model [ Survey < Civil Model “¥ Civil Standards
=-“# Civil Standards

=Ml DSGNRDO1.DGN, Default
-l Givil Cells

-8 Project Settings
- Temain Filters
-l Utility Filters
-8 Libraries

8. Use the Function Key F7 to turn OFF all Construction elements in the 3D View.
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CREATING 3D DELIVERABLE FILES - Creating 3D Breaklines and Proposed Surface Files for AMG

9.

10. Use Level Display dialog to turn off the default level in the Default 3D view

Note

i.e. Bottom_pm,
Subgrade_pm
CurbBase_pm,
PavementBase_pm,
ShoulderBase,
TemplateMisc_pm,
TemplateNullPoint_pm.

In Project Explorer Civil Standards > Active file >Feature Definitions. Open the Corridor
Lines(3D) folder to uncheck any proposed sub-surface features and other non-proposed
surface features.

& Project Explorer —
Fe Links Fle 9 Utity Model [ Survey < CivilModel ¥ Civil Standards

= [l Feature Defintions
: Comidor Components
9{_7_| * Comidor Lines(30)

[k -[~18" CurbFowLline_pm
1@ Cut_pm

.[1® " Driveway_pm

Fil_pm

-[/1@ " MedianCrown_pm
PavementAsphalt_pm
18 PavementBase_pm
PavementBreak _pm
-[18" PavementCrown_pm
- [~18" PavementMiling_pm

18" Railing_pm
Di) ShoulderBase_pm
18 ShoulderMiling_pm
[ ShoulderPavBreak_pm
--[/1@ ShoulderPaved_pm

1w |&." ShoulderlnpavBreak_pm
[ Sidewalk_pm

_D'_) Template Misc_pm
I:rf) Template NullPoint_pm
[ TrafficSeparator_pm
{1~ Plani2D)

» Exporting 3D Break Lines.

1.

Place a Fence around all the Elements in the default-3D View.

[ 27 Civil Tools

T |

Place Fence

FDOT Roadway Design and 3D Modeling ©2018 FDOT

Chapter 10

Use Level Display dialog to turn off remaining levels to use for the 3D Proposed breakline surface. i.e.
Default level, Scratch_dp, Miscellaneous, ConstLines, etc
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2. Enter ff= .\3DDeliverables\AMG-3DSGNRDO1. Or use the copy fence contents dialog.

Tasks

[ " Civil Tools

LG Al S

1 Place Fence

(%]

Meodify Fence

[[F¥)

Manipulate Fence Contents

Delete Fence Contents

I

Drop Fence Contents

,
=3}

Copy/Move Fence Contents to File

== Open 'Fence' as Toolbox

3. Data point to accept and verify the file is in the 3DDeliverables directory.
» Save as DWG(Optional)

1. 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-3DSGNRDOL1 and click Save.

5. Select the Units Survey Feet and click OK.

L '

Power GEOPAK 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\e\projects\ 22049555201 \roadway\ TEST.dwg" for the following

reason:

The "Design Center Units" option has been selected, but Design Center units are not specified in
this file.

Units: [ Survey Feet - |

["]:Do net 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. Open the dwg file and trim extraneous elements as necessary

| D'WIG Work Mode
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» Creating Proposed Surface Files for AMG

1. In FDOTSS4, Select File >Open to the AMG-3DSGNOL.DGN file. Click Open File and click
OK.

2. Create a Selection Set of all Elements.

3. Use Civil Tools, Terrain Model, Create From Elements tool.

# Terrain Model

% % CreatE From Elements
EﬁLg@%ﬁ
AR Ee S s

4. Define the following in the Create Terrain Model dialog:

o Feature Type: Break Line
o Edge Method: None
o Feature Definition: DTMProposed
o Name: AMG-3SURFACEPRO1
@ Create Terrain... — =
Feature Typs |Ereak Line o |
Edge Method  [None v ||
Feature ]
Feature Definition |Dthmpnsed |
Mame [EI Temain Display Py

----- & DtmBottomMesh

----- & DitmDervedEstended

----- & DimExisting

----- & DimExisting Below Structure
----- & [imExistingFeature

----- & DitmExistingOnStructure
----- & DtmExistingWater
DtmPropezed

..... @ Dth'rop

..... @ DtmToph

5. Data point through prompts to accept settings. A Surface is created. Use Function Key F2 to
turn ON/OFF the construction elements
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Chapter 10 CREATING 3D DELIVERABLE FILES - Creating 3D Breaklines and Proposed Surface Files for AMG

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 Civil Tools, Terrain Model, Change Feature Type tool.

#™ Terrain Model AE = mm A

a

WA A & T D D
E Y 2 Iﬁ‘ % ﬁhange Feature Type |

A& R [F Y

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.
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CREATING 3D DELIVERABLE FILES - Creating 3D Breaklines and Proposed Surface Files for AMG Chapter 10

» To delete extraneous triangles

1. Select and hover over the Surface Terrain edge and then select Rules>Remove Rule.

Note This will break the relationship to the 3D elements!

R By fy By o[

X

9
ixd
[Femovere

2. Use Civil Tools, Terrain Model, Edit Terrain Model tool

P1 Terrain Model = Y

LRS- E ) NEN

E ﬁ e ﬁ % % | Edit Terrain Model
R A R [F) & b A

3. From the tool settings menu, select Delete Triangle By Line

'i;'j, Edit Terrai... — -

PBRIEK 0] £ 2R D

Delete Triangle By Line
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Chapter 10 CREATING 3D DELIVERABLE FILES - Creating 3D Breaklines and Proposed Surface Files for AMG

4. Draw a line (two left clicks) from outside the terrain across the erroneous triangle, then repeat
as necessary.

10-14 ©2018 FDOT FDOT Roadway Design and 3D Modeling



CREATING 3D DELIVERABLE FILES - Creating 3D Breaklines and Proposed Surface Files for AMG Chapter 10

> 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
5

A LandxXML
.

2. Select the Terrain.

3. Select the Export Format: LandXML

4. Enter the Project Name: AMG-3SURFACEPRO1.xml
5. Enter the Project Description: Proposed Surface

6. Select the Export Options: Export Both

-
) Export Terrain Model |2 de

| Select Teerain AMG-3SURFACEPRD »

‘ Export Format Land XML {xmi) -
Export Options -~
Project Name AMG-3SURFACEPRO1

Project Description Proposed Suface

Bport Both

7. Save the file to the 3DDeleverables directory.
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Chapter 10 CREATING 3D DELIVERABLE FILES - Creating 3D Breaklines and Proposed Subgrade/Earthwork Files for AMG

Exercise 10.5 Creating 3D Breaklines and Proposed Subgrade/Earthwork Files for AMG

10-16

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.
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CREATING 3D DELIVERABLE FILES - Creating 3D Breaklines and Proposed Subgrade/Earthwork Files for AMG Chapter 10

» 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

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. |.E. base, base extensions, wall footers, etc.
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

templates

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.

The following images are examples of the point properties dialog, highlighted Subgrade_pm Point Feature
Definition, and the highlighted SUBGRADE Alternate surface. In this example the base extension is not

included in the subgrade surface definition.

Point Properties

s

Name: s ] +| [y

Feature Definition:

[] Use Feature Name Ovemide: LT P\

[ SubGrade_pm

BASE_BOT_OUT

y i

Parent1: T pvT BOTOUT | #]

< Previous
[] Superelevation Flag
Next
Altemate Surface: |SUEGF~!ADE ) Vl
— Help
Member of:
LT_CurbBaseCutside
LT_PavementBase2“Outside
Constraints
Constraint 1 Constraint 2
Type: Horizontal w Vertical w

LT PVT BOT OUT  ~ ﬂ

Value: |-0.000000

|-1.000000 |[E

Label: |

| EOF_Base Thick v |

[ Horizontal Feature Constraint:

FDOT Roadway Design and 3D Modeling
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Chapter 10 CREATING 3D DELIVERABLE FILES - Creating 3D Breaklines and Proposed Subgrade/Earthwork Files for AMG

B Create Template
File Edit Add Tools

Cument Template Digplay
-2 Points Name: | SR&1 | (®) Components () Constraints
~{L] Componerts Description: |

{21 End Condition Branches

| [] Digplay Point Names

{7 Display Rules

-[C] Parametric Constraints

-[C] Altemate Sufaces

/2 Paint Feature Defintions
+¢f Battom_pm
+¢f CenterineWith Stationing(CL
+¢f Curb_pm
+¢f CurbBase_pm
+¢f CurbFlowLine_pm
+¢f Cut_pm

-8 Fil_pm

OO e OO OO s IO e O

+--¢f MedianCrown_pm
+--¢f PavementAsphalt_pm
+¢f PavementBreak _pm
+¢f Railing_pm
+--¢f ShoulderUnpavBreak_pm
5
e
5

-8 Sidewd
= 24 SubGrade_pm
: _'I_'emplate_l'\"li m

+¢f TémpEeNuIlPoinU:m
+¢f Traffic Separator_pm
+-{_7] Component Feature Definitions

B Create Template
File Edit Add Tools

Cument Template

[] Display Al Components

Display

-1 Points Name.  [sRET

| (® Components () Constraints

Components

Description: |

End Condition Branches

| [] Display Point Names

+ Display Rules
#-{Z Parametric Constraints
455 Atemate Sufaces

e -1 S| IBGRADE:
] Poirt FeaturiDefintions

4= Componert Feature Defintions

10-18
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CREATING 3D DELIVERABLE FILES - Creating 3D Breaklines and Proposed Subgrade/Earthwork Files for AMG Chapter 10

» Prepare the View for Exporting

1. Openthe DSGNRDxx.dgn or MODLRDxx file. To Display 2D and 3D Views, select Function
Key F2.

2. Turn OFF the Reference File display for:

GKLNRDO1.DGN
GDTMRDO02.DGN or SURVRDO01.DGN

Toolz  Settings
Bev R 3y £DE&ERA T 5 s D I8 @ ) Hifiode; (Boundares +)
=] St ¥ 4 File Name Maodel Description Logical Drientatig
C___-:) 3 GKLMRDO1.DGN  Default-3D Master model Coincide
Q_T:) 7 GDTMRDO2.DGN Master Model Coincide
P 1 r
Scale | 1.000000 1 (0000 Rotation | 0070
Offset X | 0.000000 ¥ | 0000000 £ | 0.000000
Gl od II'E:_, _,3, o i B _L |— I:' Nested Mtachmertts: [MNo Mestng = | g | Display Ovenides:
Mew Level Display: |W| Georeferenced: | No hd

3. Set the Corridor Design Stage to Final for all the corridors and linear templates.

Name SR61
Harizontal Name SR61
Use Active Profile True

Profile Name - -
TR 3 FiNAD), =l

4. Open both the Project Explorer and Element Properties Dialogs, Navigate to the Civil
Model>Active Design file > Terrain Models.

5. For EACH Terrain Model Surface Templates, Set the Create Linear Features option to True.

4 Project Explorer - X
B lnks [ Fie 9 Utity Model [ Survey < Cwil Modell}r"ﬁ Civil Standards -
=« Civil Data DTMPr Suface Template1

= DSGNRDO1.DGN, Defaut
+ " Linear Elements
-~ Point Elements
42 3D Linear Elements
= % Temain Models
= Temain Modsl: DTMPr
¥ ADTMPr Suface Template1
-4 PytOutl
-4 PytBaseOut1
-2 30 Linear Element: PviOut1
-4 30 Linear Blement: PviBaseOut1
- Temain Model: DTMPr1
- Terain Model: DTMPr2
- Temain Model: DTMPANT
- Temain Model: DTMPrint School
- Temain Model: DTMPrPatchAsphalt

Mesh Template

-~
Template Name = ates\Pavement Asphalt
Create Linear Features C True
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Chapter 10 CREATING 3D DELIVERABLE FILES - Creating 3D Breaklines and Proposed Subgrade/Earthwork Files for AMG

6. Maximize the View 2 — Default-3D.

7. Change the View Rotation to a Top view

w o View 2 - Isometric, Default-3D

B-Re-|AQRRElnO WEEHTEE

4y 1 Rotate View

Top View |
Front View

Right View

lzometric View

|5 I Eo LS | %)

Bottom View

Back View

Left View
Right-lsometric View

/\ = Open as ToolBox

8. In Project Explorer > Civil Standards > Active file >Feature Definitions. Uncheck Corridor
Components folder to turn OFF Mesh Solid elements.

e
(L= L==T L [= 5]

9. Use Project Explorer Civil Standards > Active file >Feature Definitions. Uncheck Plan(2D)
folder to turn OFF Lines created from Active Profiles

W Project Explore —

B Links Fle 9§ Uty Model [] Survey < CivilMode! ¥ Civil Standards
E-“ Civil Standards
=-p8 DSGNRDO1.DGN, Default
Civil Cells
8 Design Standards

- Comidor Component
- :Q:ﬁ e—s; ]
- Plan(20)

—Temrdin Display

i @ Project Settings
| Temain Fitters
W Utility Fitters
[H-ni Libraries

10. Use the Function Key F7 to turn OFF all Construction elements in the 3D model view.
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CREATING 3D DELIVERABLE FILES - Creating 3D Breaklines and Proposed Subgrade/Earthwork Files for AMG Chapter 10

11. In Project Explorer Civil Standards > Active file >Feature Definitions. Open the Corridor
Lines(3D) folder to check only-proposed subgrade surface features.

i.e.  Cut_pm,
Fill_pm,
MedianCrown_pm,
ShoulderUnpavBreak_pm,
Subgrade_pm,

T Lnks DO Fle 9 Utilty Model ] Suvey < Civil Model ¥ Civil Standards
@[]~ Comidor Components P
=1-f] = Conmidor Lines(3D}
[ 1@ Bottom_pm
[ J&7 Curb_pm
[ 18 CubBase_pm
-8 CumbFlowLine_pm
....f Cut_pm
-8 Driveway_pm
....e Fill_pm
- [8 " MedianCrown_pm
[ J&" PavementAsphalt_pm

Bm Ly

[ J8 PavementMiling_pm
-["]8 Railing_pm

[ 18 ShoulderBase_pm
-[]8 ShoulderMiling_pm
-8 ShoulderPavBreak_pm
-8 ShoulderPaved_pm
-[18 ShoulderUnpayBreak_pm
[ 187 Sidewalk_pm

- [18 SubGrade_pm

-8 TemplateMisc_pm

[ _J& TemplateMull Point_pm
[ 8 TrafficSeparator_pm
@1~ Plani2D) hd

12. Use Level Display dialog to turn off the default level in the Default 3D view

Note Use Level Display dialog to turn off remaining levels to use for the 3D Proposed Subgrade breakline
surface. i.e. Default level, Scratch_dp, Miscellaneous, ConstLines, etc.
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» Exporting 3D Break Lines.

1. Place a Fence around all the Elements in the default-3D View.

| Civil Tools - |

N Bl 1. % 30 o s,
W

I

"

O Ty Place Fence
L

2. Enter ff=.\3DDeliverables\ AMG-3DSGNRDEWO0L1.dgn.
3. Or use the copy fence contents dialog.

Tasks

[ Civil Toals

i O ot
1} gtm 0 A @ 9 A N

Place Fence

| Ll

Modify Fence

..,,.. .
I H h

H O: :"“'. HE
Limed Leied Leeed
%]

0¥

Manipulate Fence Contents

=

=
Gl
m
3

Delete Fence Contents

,.
[

P X

'y
EC
(=]
=
-

4

&H

]

Drop Fence Contents

= (=

| -

i
(=]

Copy/Move Fence Contents to File

i

Open 'Fence’ as Toolbox

4. Data point to accept.

5. Verify the file is in the 3DDeliverables directory.
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» Save as DWG(Optional)

1. Open the 3DDeliverables\ AMG-3DSGNRDEWO01.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-3DSGNRDEWO1 and click Save.

5. Select the Units Survey Feet and click OK.

|

Power GEOPAK 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\e\projects\ 22049555201\ roadway TEST.dwg" for the following

reasomn

The "Design Center Units” option has been selected, but Design Center units are not specified in
this file,

Units: [Survey Fest - |

[7]:Da 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. Open the dwg file and trim extraneous elements as necessary

DWG Work Mode|
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» Creating Proposed Subgrade Surface Files for AMG

1. In FDOTSS4, Select File >Open to the AMG-3DSGNEWO01.DGN file. Click Open File and
click OK.

2. Create a Selection Set of all Elements.

3. Use Civil Tools, Terrain Model, Create From Elements tool.

P! Terrain Model EEEA

q@’% = 7

& % Create From Elerments
WA H AR BLD

BV 2 2 A By o

R A B & 5 4

4. Define the following in the Create Terrain Model dialog:

o Feature Type: Break Line
o Edge Method: None
o Feature Definition: DTMProposed
o Name: AMG-3SURFACEEWO01
@ Create Terrain... — Y
Feature Type |Ereak Line o |
Edge Method  [None ||
Feature ]
Feature Definition |Dth‘n:npnsed |
Mame [EI Temain Display Py

----- & DtmBottomMesh

----- & DitmDervedEstended

----- & DimExisting

----- & DtmExisting Below Structure
----- & [DimExistingFeaturs

----- & DitmExistingOnStructure
----- & DimExistingWater
DtmPropezed

----- @ Do proposed |

..... @ DtmToph
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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 .
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8. Use Civil Tools, Terrain Model, Change Feature Type tool.

#™ Terrain Model = A

%
w@ﬁ%%E%@@
- E’yﬁ, Lr‘ijﬁ %&henge Feature T;-'r:E|

R Ry By B8 ¥ 48

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.
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> Save Terrain to Land XML file

1.

N

w

7.

Select and hover over the Surface and then select Export Terrain Model > LandXML.

» View 2, Default-3D Hl stendara [ cenapps [ Actions | Design Apps | Readwey |¥7 7 [Tl @B Q]  [= = ==
-~ ARQHHS O VELC| HTEE

&3 Mx
=
@B InRoads DTM

&5 GEOPAK TIN

Select the Terrain.

Select the Export Format: LandXML

Enter the Project Name: AMG-3SURFACEEWO01.xml
Enter the Project Description: Proposed Surface

Select the Export Options: Export Both

» View 2, Default 3D [ stencard | Celapps [ Actions | Design Apps | Roadway |77 | [El[[@[H Q] == ==
E-@u-AQREHSO WER|HTRE

j Export Terrain Model  —

S S
Export Format Land*ML {xml) ~

Export Options -~

Project Name AMG-3SURFACEEW (01 xml
Project Description |Poposed Surface
Export Options

X

W Ecport O

Terrain Model: DTMPr
Triangles

Elevation 31313444
Slope 2.05

Aspect 17.49

Level: DTM_px

Save the file to the 3DDeleverables directory.
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Exercise 10.6
From the desktop locate and open the FDOTSS4 Product Folder

CREATING 3D DELIVERABLE FILES - Use Land XML Visualizer to Validate Land XML File

Use Land XML Visualizer to Validate Land XML File

1.
ss *.‘
l‘!:i, W sl
i} N
[ J [ [ [ [ o [
FOOTS54 CADD CADD CADD Clear Crash Create Files
for GoToMeet Support WebSite
PowerGECQ ng Communit
PAK ¥
~— Ey b
ﬂ -
L o o
[ [ Ll — [ [
Create FDOT XML File Land XML Request Workspace
Project Signing Checker Visualizer CADD Doctor
Support
[
XML
Cluantity
Rounder
2. Open the Land XML Visualizer tool
3. On the Land XML Visualizer tool, select File Open. Choose the AMG-

3SURFACEPRO1.xml file

E LandXML Visualizer - AMG-35URFACEPRDT. XML

File  Tools Help

Plan View  Profile View Section View Log

= LandxML
- Sufaces

| Surface Shading

(@ Hevation
) Slope

(® Spectrum
D Grayscale
() Default

Fill Triangles Show Vectors

| Contour Shading |

(® Spectrum
() Grayscale
() Default

“/ P Q&R =4 )

Ready

0.0000
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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

E LandXML Visualizer - AMG-35URFACE

File  Tools Help

Plan View  Profile View Section View Log

=~ LandXML
3§ Sufaces
—{F‘ AMG-35URFACEPRMM

+ & Breaklines
+- i Boundaries

Surface Shading

() Spectrum (@) Hevation
() Gra
Default

Fil Trangles [ Show Ve

| - _Cnrrt_m_lr_S-l:ug-d_ing

() Spectrum
() Grayscale

@ Déa@

- o El@l'l‘lyii 332.9996
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