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Description

This course was developed to introduce the Drainage and Utilities Workflow and OpenRoads Designer
CONNECT Edition tools for drainage design and modeling on Florida Department of Transportation (FDOT)
projects. The curriculum was developed within the FDONBIBCT Workspace to provide sample exercises

for many of the Drainage Tools on a sample project datePsaticipants of this course will be introduced to the
newest OpenRoads environment and a Workflow for designing two dimensional (2D) Plans, Rrdildsee
dimensional (3D) Models for drainage related Construction Deliverables

Objectives

1 Finding additional learning resources and training materials for OpenRoads Designer CONNECT
Edition and the general process using Drainage and Utilities Workflodesign storm drain
systems

Various file types used within the Drainage and Utilities Workflow

How to create and prepare a drainage file for design

Navigating the interface for basic drainage tools and FDOT drainage components

Delivered features ammbmponents within the FDOTCONNECT Drainage DGN library

Laying out a simple network of inlets, pipes, and an outfall

Tools to evaluate and edit drainage properties

Creating a custom drainage feature

Creating and assigning catchments to inlets

Tools to defire drainage design priorities and constraints

Tools to review and evaluate hydraulic performance

Producing a NexGen drainage structures sheet

Producing a NexGen Summary of Drainage report (drainage quantities)

Editing and exporting flex tables for drainaggcumentation
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Audience
Hint  FDOTDrainage Designers Bndineers

Prerequisites

Participants need to have a basic understanding of Computer Aided Drafting and Design (CADD) using
MicroStation, a basic understanding of OpenRoads Designer CONNECT EdijmnR@&ds Technology tools
and a solid understanding of the engineering necessary to deaigage improvements @nRoadway

Duration: 16 Hours
Professional Credit Hours: 16 PDHs

Note PDH Crediwill only be available with Instructor lead or Computer Based Training (CBT) thru Learning
Curve.
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FDOT CONNECT WORKSPACE OVER

This course was developdd introduce the Drainage and Utilitia&/orkflow and OpenRoads Designer
CONNECT Edition tools for drainage design and modeling on Florida Department of Transportation (FDOT)
projects. The curriculum was developed within the FDOTCONNECT Workspace to provide sample exercises
for many of the Drainge Tools on a sample project data set.

INTRODUCTION

OpenRoads Designer CONNECT EditioPrainage and Utilities Workflow is a comprehensive application for
designing and analyzing storm drain systems, which can leverage many roadway design featuads o cre
seamless information exchange to the drainage design process. A Drainage model may contain multiple drainage
network and scenarios; each comprised of any number of topologically connected drainage areas, inlets, pipes
and ditches. The Drainage andlities workflow closely mirrors conventional design processes allowing for the
design of the surface collection system (i.e. drainage areas, inlets) and then the design of the subsequent
conveyance system (i.e. pipes, ditches).

OpenRoads Drainage & Utilits is extremely flexible, in that the hydraulics designer can create and manipulate
elements of the system, while simultaneously seeing the effects. Interactive dialogs and design visualization make
the process easy to learn and efficiently produce seddlinipulations and redesign are accomplished quickly

and easily, whether it's moving a single inlet or developing an entire network. At any time during the process,
customized flex table reports can be generated to provide hard copy outputs.

Roadway aligments and digital terrain models created as part of the design process may be used throughout
Drainage & Utilities to provide pertinent information to the drainage design. All drainage components feature
interactive graphical placement tools for easy iapakefinition of the drainage system. Visualization tools in
OpenRoads Drainage & Utilities for networks, drainage components, and computations allow for immediate
evaluation of the drainage system.

OpenRoads Drainage & Utilities hydrologic and hydracépabilities include runoff computations, inlet design

and analysis, and pipe and ditch design and analysis. All computations follow recommended methodologies in
the Federal Highway Administration (FHWA) publication "Drainage of Highway Pavements" aatie
procedures in the American Association of State Highway and Transportation Officials (AASHTO) Model
Drainage Manual.

Runoff computations are performed using either the Rational or SCS method where rainfall parameters may be
specified with common ienhsity equations, hydrographs, or by tabular interssityr at i on dat a. The

D ¢

IntensityDurationFr equency curves are included in the Departm

Drainage area delineation tools allow easy creation of tanitng areas and the graphical assignment of these
to drainage features.

Inlet design and analysis capabilities include Curb, Slotted Drain, and Grate inlets both on grade and in a sump.
The Departmentds common i nl et s bdiscussed laterihthisineadualilmetst h e
may also be designed or analyzed with gutter bypass flows from one inlet to another, including gutter bypass
flows between inlets of different networks.

Most standard pipe configurations may be designed and analyadeding box, circular, elliptical and pipe
arches. The Departmentdés most common pi pteeD&MLD, b o x
discussed later in this manual. Pipe design selections may be optimized to meet a number of defstedig<
Trapezoidatlitches may also be designed or analyzed anywhere within a storm drain network. The pipe and ditch
hydraulics include backwater curve computations and junction loss options.

Participantsof this course will be introduced to the netvépenRoads environment and a Workflow for
designing two dimensional (2D) Plans, Profiles, and three dimensional (3D) Models for drainage related
Construction Deliverables. At successful completion they will have learned about

1 Finding additional learningesources and training materials for OpenRoads Designer CONNECT Edition
and the general process using Drainage and Utilities Workflow to design storm drain systems

1 Various file types used within the Drainage and Utilities Workflow

FDOTCONNECT for ORD Workflows ©2020 FDOT 1
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FDOT CONNECT WORKSPACE OVERVIEW Introduction

How to create and prepaa drainage file for design

Navigating the interface for basic drainage tools and FDOT drainage components
Delivered features and components within the FDOTCONNECT Drainage DGN library
Laying out a simple network of inlets, pipes, and an outfall

Tools toevaluate and edit drainage properties

Creating a custom drainage feature

Creating and assigning catchments to inlets

Tools to define drainage design priorities and constraints

Tools to review and evaluate hydraulic performance

Producing a NexGedrainage structures sheet

Producing a NexGen Summary of Drainage report (drainage quantities)

=A =/ =4 =4 4 A4 A -4 -4 -4 -4 -

Editing and exporting flex tables for drainage documentation

2 ©2020 FDOT FDOTCONNECT for ORD Drainage Workflows



FDOT CONNECT WORKSPACE OVERVIEW Expectations 1 What this Course Provides

EXPECTATIONS | WHAT THIS COURSE PROVIDES

This course serves three primary functions. It is a tigimanual for instructor lead training, a user's manual for
designers and technicians, and a technical reference.

The Florida Department of Transportation (FDOT) standards for drainage design are provided in the Drainage
Manual. Guidelines for drainage d@s are provided in the Drainage Design Guide. FBOT DesignManual

and CADD Manual provide the standards for preparing the construction plan sets. Suggestions or preferred
approaches for how to best use the Drainage and Utilities Workflow tools toycompli t h t he Depart
CADD standards and guidelines are included in this docunvemtre appropriate. Although this course
references key tools in the drainage design and plans preparation process for FDOT projects, it does not replace
the need for profesional engineering judgement or prelude the use of other information.

This course provides a standard workflow for drainage design with Bentley Systems OpenRoads Designer
CONNECT Editioni Drainage and Utilities Workflow within the FDOTCONNECT Workspadéhile many

tools are used throughout, this course does not provide a description of every Bentley Systems OpenRoads
Designer CONNECT Edition Drainage and Ultilities tool. Where applicable, this daaenens supplemental
descriptions of FDO®pecific catent, tools, and methodology.

FDOTCONNECT for ORD Drainage Workflows ©2020 FDOT 3
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DOCUMENT STYLE

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

Item Convention Example
Menu names and Bold N 1 File > Open
commands N . :
(Names separated with > §  File > ComSelect> Design
symbo)
Dialog box Actions Bold 1 Click theApply button.
1 Click theGraphic Selectbutton to the right
of the Horizontal Alignment Includaox.
1 IntheSegment Typbst, clickLines.
Dialog box Field Italic 1 KeyinHemfield Roadin the Alignment
Names Namefield.
1 Click theGraphic Selectbutton to the right
of the Horizontal Alignment Includiéeld.
1 IntheSegment Typbst, clickLines.
Key-ins Bold 1 Key inHemfield Roadin the Alignment
Namefield.
File Names Italic 1 Open the file ALGNRDQdignin the
C\WorkSet§FDOY22049555201Roadway
File Paths Non italic 1 Open the file_Blank.dgrn the
CA\WorkSet§FDOY22049555201
New Termsor Italic 1 TheTemplate Librarycontainstemplates
Emphasis which representypical sections of the
proposed roadway.

Additionally, a rew workflow terminology using the Ribbads used throughout the course guidéyou see a
direction like this

DRAINAGE AND UTILITIES > LAYOUT > LAYOUT > Place Node

This means we are in thWorkFlow of Drainage and Utilities which has arab namedLayout and has tools
that are located in theayout Group. Now that we are in the right workflow, Tab and Group we megdnto
click on a tool that has more than one option.

4 ©2020 FDOT FDOTCONNECT for ORD Drainage Workflows
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FILE TYPES

The Bentley Systems OpenRoads drainage design process now uses a single source file type, the MicroStation
DesignDGN file. All pertinent design data is stored in the design file. Thisrmé&dion can be viewed through
the Project Explorer and reported on through flex tables and other report tools.

The FDOT Connect Workspace is delivered with support
standards and hydraulic seed data: the D@xary (*.dgnlib), and the MicroStation Cell Library (*.cel). Below
are brief descriptions of these file types.

File Type Description

1 MicroStation Design File (*.dgn) This file is utilized for the visualization of the drainage project and
definition of certain drainage features using MicroStation graphic elements. When the designer initiates the
Drainage & Utilities tools, the DGN Library hydraulic seed data will be referenced by the design file.
Subsequently, as drainage components are placedP@H. model automatically populates hydraulic
properties from the DGN Library and drainage structure geometry from the Cell Library into the design file.
All the design data is stored within the design dgn file and database attaleadached to the 2D graphics.

As the designer places components in the 2D model, Drainage & Utilities creates the 3D model elements in
the dgn simultaneously.

9 DGN Library (*.dgnlib)- The feature definitions, symbology, and hydraulic seed data for draiiesign
and modeling are stored DGN libraries. The DGN Library is utilized for numerous projects, as it contains
the standards for an entire organization. The DGN Library contains the storm data, hydraulic settings,
standard inlet types, standard pipesifigurations, spread sections, and land cover tables. These items are
used by each project to accommodate standardization and information sharing among projects. The
Department provides a DGN Library with the CADD deliverables.

9 Drainage Cell Library (*cel)- Dr ai nage <cells are the 2D and 3D vie
structures such as inlets and manholes. The Cell Library contains the commonly used structures. The Nodes
used in the DGN Library refer to appropriate cells in the Cell Library Department provides a Cell Library
with the CADD deliverables.

Currently, there is not a tool to import lega8glect Serie6GEOPAK Drainage files directly into an OpenRoads
drainage model, DGN filecom Bentley and FDOT is not developing a utility.

=] 0w Uniie e K

:J Drain3D.cel [ e |
¢ 2D plan, 3D top, 3D bottom cells )

:J FDOT_SUE_Drainage.dgnlib

¢ Storm Data

+ Catalogs, Prototypes

+ Feature Definitions . n:lé,..m.,..m
o Feature Symbologiﬁk T

¢ Text Favorites / Annotation Groups

FDOTCONNECT for ORD Drainage Workflows ©2020 FDOT 5
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LEARNING RESOURCES

For optimized use of this manual, it is recommended that new OpenRoads users engage with the Bentley
LEARNSserver and Online Help as needed to become familiar with the OpenRoads environment and tools.

There are several resources avadafor learning about the various Bentley Systems OpenRoads Designer
CONNECT edition Drainage and Utilities tools. Among them are:

|l

Bentley Learn

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

Bentley Product Line: OpenRoads Designer:
097 OpenRoads DesignérDrainage & Utilitiesi Fundamentals
107 OpenRoads DesignérDrainagel Intermediate
Bentley Product Documentation: Dmage and Utilities CONNECT Edition Help

https://docs.bentley.com/LiveContent/web/Drainag@%nd%20Utilities%20CONNECT%20Edition%20H
elp-v3/en/GUID-288FAFD811074FCB-98438BECC9099A06.html

Bentley Communities

https://communities.bentley.com/products/road site_design/w/road _and_site _design__ wiki/38322/drain
ageandutilities

YouTube Search Google

BentleyOpenRoads Drainagereturns several sites with videos for learning how to apply the technology on
project specific situations.

Production Support Office | CADD (CADD)Vebsite http://www.fdot.gov/cadd/
Webinar training recordings are available on many ofthigects 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/lUCgbY8kgZuXplpyYV6IIQw A

COURSE SUPPORTING FILES

The exercises for eaathapterare independent of one another and can be used without haviogpdetethe
exercises in previous modul@he exercise files amganized into separate cplatedSeleced zip files for each
chapter All files used in this coursare locatedlso at this link:

https://www.fdot.gov/cadd/main/fdotcaddtraining.shtm

©2020 FDOT FDOTCONNECT for ORD Drainage Workflows
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FDOT CONNECT WORKSPACE OVERVIEW Introducing a New Workspace

INTRODUCING A NEW WORKSPACE

The following are some of the FDOTDINECT workspace settings that will be used during this course.
Additional information can be found within the FDODGINECT for OpenRoads Designer 2D Design & 3D
Modeling with Plans Development Training Guide

FDOTCONNECT FUNCTION KEYS

F1

F2

F3

F4

F5

F6

F7

F8

F9

Opens th@OpenRoads Design@n-line Help. Ctrl+F1 Closes all Views except View 1
Open View 1 (2D Plan) ahView 2 (3D Isometriand fits both views.
Opens Views (2D Plan) closes all View4, and arranges all Views

Open View 1 (2D Plan) , View 2 (3Bometrig, View 1 (2D Plan), View 1 (2D Pla§
Fits All views

TogglesDim References ON/OFF

Resets out of any ongoing commands.

Toggles the Construction view attribu®N/OFF

Toggles betweeMicroStation AccuDrawand Civil AccuDraw

Toggles (opens or closes) tReferencalialog.

F10 Toggles (opens or closes) the Level Dispi#glog.

F11 Toggles (opens or closes) tReoject Explorer dialog.

F12 Opens the Create Template dialog.

FDOTCONNECT for ORD Drainage Workflows ©2020 FDOT 7
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EJI:@mction Keys: ...\Preference Seeds\FDOT_ORD_FKEY.mnu

H©

Function Keys

1 Al [] shift F1 =
Key: F1
Action: | help
Key Action -~
F1 help
F2 vba run [Viewset] Modulel. TwoView3D
F3 view on 3; view off 4; window arrange
Fa4 vha run [ViewSet] Modulel.FourView
F5 vba run [ViewSet] Modulel.SetActiveModel ToDrawlast
F& choose none
F7 vba run [ViewSet] Modulel. ToggleViewConstructions;
F8 vba run [AccuDraw] Toggle ToggleOnOff
F9 dialog reference toggle
F10 leveldisplay dialeg toggle
F11 dialeg explorer toggle
F12 corridor temnplatelibrary open v
< >

Save Cancel

FDOTCONNECT DRAINAGE DESIGN AND 3D MODELING OVERVIEW

GENERAL WORKFLOW

FDOTCONNECT DRAINAGE DESIGN AND 3D MODELING OVERVIEW

The design of a storm drain system is usually an iterative process. Inlets locations and pipe sétestade

The

designer checks i f the

system meets the

Depart me

needed. The need to check if the system meets criteria is not avoided by using OpenRoads Drainage & Ultilities.
This document describes sgal ways that designers can use Drainage & Ultilities to check and identify where

the system need to be changed. The following is a general outline for creating storm drain systems in Drainage
& Utilities, detailed in other chapters.

1. Start New Project filé.dgn) by using the FDOT Create file tool.

2. Select Inlet Locations and Types from Feature Definitions.

3. Define Area to each Node.

4. Link Inlets Together with Pipe (Conduit) Segments.

5. ldentify Hydraulic Run of Pipes and Inlets.
6. Use Drainage & Utilities to Degh System.

7. Check Design to meet Criteria.

8. Edit System, R&ompute Hydraulics and Check if Criteria are met.

9. Add Jstructure Bottoms (if appropriate) for Large or Skewed Pipes.

©2020 FDOT

FDOTCONNECT for ORD Drainage Workflows
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10. Print Storm Drain Tabulation Form.

11. Prepare Construction Deliverables.

RECOMMENDED MICROSTATION SETTINGS

Various tools and settingsill be used throughout the workshdgherefore ér quick accessibility several of the
dialogs are better docked on the sidesMi@oStation view.

GETTING STARTED

LAUNCHING FDOTCONNECT FOR OPENROADS DESIGNER

FDOTQONNECT can be launched from the FDQTRoadway and FDOT, ROW icons located in the

FDOTCONNECT folder on your desktop. The first time it is launched, it is important to select the FDOT

workspace from the workspace dropdown.

1. Findthe FDOT Connect launch icons on your deskioppcaS G KS ONRBCH ¢ F# 2 f RS NJ
onyour desktop.

2. Launch FDOTONNECT for OpenRoads Designer by dowalécking one of the FDOT
icons. Note that your FDOT@NNECT launch icons will vary depending on which Bentley
Connect Edition platforms you have installed. FD@MNNECT will create an icon for
OpenRoads Designean icon forMicroStation Connect Edition (MSCE), and an icon for
OpenBridge Modeler (OBM) depending on which of these applications is present on your
machine during installation of the Workstation or Client.

» FDOT Connect v & Search FDOT Connect 2
i MS-CE OBM ORD ——
[ VALY FOOH
_ Al
s E Pk Y Fog —
ts FDOTConnect for FDOTConnect for FDOTConnect for [ (o
Microstation-CE OpenBridge OpenRoads CADD CADD Support CADD Website Clear Crash
Modeler Designer GoToMeeting Cemmunity

20 @

—_

|||u|||I
[<]<]

Create 3D FileChecker Land XML Request CADD WorkspaceDocte XML Signing
Deliverables Visualizer Support r

3. In the Workspace/Workset select screen of OpenRd&ssgner, select the Workspace
selectiondroR2 6y YSydz 68 Of AO1TAYy3a 2y ab2 22N] aLl OSo¢é
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FDOT CONNECT WORKSPACE OVERVIEW

OpenRoads Designer CONNECT Edition

No WorkSpace) No WorkSet

Recent Files

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

(¥ o

Browse New File

4, { St SOU & C5 h ¢-dowd MERWo sélécShe RDIBDBINECT workspace.
OpenRoads Designer CONNECT Edition

No WorkSet

* Custom Configuration
ise for a file, start by clicking on Browse.

Example Configuration

Imperial Standards
Metric Standards
Training and Examples

No WorkSpace

4 Create WorkSpace

"\‘:& Configuration Migration

5. From here, you can now create a new V@etkThis is done by selecting tideop-downmenu,
being sure to selectthe FDO® n Y2 h wY { 9 ¢ Y asghe wdrkiset tBndplate.

OpenRoads Designer CONNECT Edition

FDOT - 0_WORKSET_TEMPLATE ~
0

Recent
0_WORKSET_TEMPLATE
start by clicking on Browse.

You haven* 990TEST

6. Cl iOkd fafter filling in the

10 ©2020 FDOT
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Recommended MicroStation Settings

Create WorkSet X

NEW_TEST_WORKSET

Desffiption: | New Test Workset for Installation Guide Example 3\ |

Temglate:

0_WORKSET_TEMPLATE v ate Folders Only

= Add a Custom Property ~

Folder locations

Root Folder:
Design Files:
Standard Files:

Standards Subfolders:

CONNECTED Project

Browse...

‘:' o

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

8. From the OpenRoads Designer file opénldf 2 3> aSt SO0 a. N2gasS¢ (2 oNRga
your new workset.
OpenRoads Designer CONNECT Edition
FDOT - NEW_TEST_WORKSET -
Recent Files
You haven't opened any files recently. To browse for a file, start by clicking on Browse.
Q
New File
9. Locate A_Blankfile.dgno at the root of your wor ks
select AOPENO to open it
&4 Open x
A <« Worksets > FDO v @/ | Search NEW_TEST_WORKSET 0
Organize v New folder =~ @ @
[ Desktop 5 Name ¥ Date modified Type Size &
‘Downloads - Preestim 7/24/201 59 PM File folder
|£] Documents # roadway 7 File folder
=1 Pictures 2 rwmap 7 File folder
P —— seed 7, File folder
g X I signals 7, File folder
@ FDOT Microstati SSeihiiig v/ File folder
roadway specs 772 File folder
@ Users Standards 7 File folder
[ This PC ot 7 File folder
350 oce : i
B Desktop TrafOps 7 File folder
|Z] Documents 7 File folder
& Downloads &4 _BlankFiledgn Bentley MicroStati... %
b Music SR >
File ~ Directory ~
File name: l_BIankFiIe.dgn ~| | CADFiles (~.dgn;*.dwg;".dxf) v
Spions L [open []) Conce
10. When the FDOTONNECT Workspace opens, you can locate the FD®®Ban by selecting
thehn OpenRoads Model ingd workflow from the menu at |
FDOTCONNECT for ORD Drainage Workflows ©2020 FDOT 11
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tab is |l ocated at the far right of this ri
for creating FDOT project files.

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

MENU DOCKING

es Definition

il Meszage Canter |
« 15 ot < T Walslalselrle X ¥

Elment Slcion > entlyeementto addto st | ) [Linked Duta Manager, 0 ks found i 0003020 3 | etut t| |

1. Verify that theCivil Message Centeool is already docked on tietton if not, select it from
the General Geometry Taskoup, dock andinpin.

12 ©2020 FDOT FDOTCONNECT for ORD Drainage Workflows
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FDOT CONNECT WORKSPACE OVERVIEW Recommended MicroStation Settings

3in Geometry Site Layout

| Import/Export ~ _\l/_
b
Civil
P Standards + Toggles ~

|4% Design Elements ~

Wy Set Design Standard
L Design Standards Toolbar
= W Set Feature Definition
z& Feature Definition Toolbar
} & Match Feature Definition
F Civil Message Center
A0 Set Element Information

FH Speed Table

2. Verify that theProject Exploreris docked on théeft side if not, from theRibbon select the
Home tab then in the group named primary click on the explore¢iébn use t he F11 functi
key to toggle ON/OFF the dialog.

ﬂ OpenRoads Modeling T E "._l:; ?C} - - ’ .g] s
m Home ™ Terrain Geometry Site Layout Corridors Medel Detailing

==

=1 > @-s-
= Mone | Default N ! 1 - -
o At[t- p B
=0 L= =a = . -1 |Expl ach
(&0 =20 =0 @0 &0 plorer Tools = l‘t‘é'@'

Attributes A Primary

3. Verify that theLevel Displayis docked on thaght side if not, from theFDOT-FunctionKeys
press F1pdock andunpin.

v q

| |
Un@
i

4. Verify that theElement Informations docked on theight side if not, this can be brought up
by selecting Ctrl+| dock andunpin.

Hint  Many of the dialog settings are stored in user preferences defined in xml data files located in the users
datafoldersi.e.CA\Usersd964vid\ppDataocadBentleyDpenRoadsDesighér0.{prefs.
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CREATE A NEw DGN FILE

1. Open FDOTONNECT,
2. Browsetothdi Bl ank Fantl gpend g n O
3. Onthe FDOT Ribbn Tab in the Actions Group, seléctCr e at e

1 Discipine=i DRAI NAGEO®

File Group=i Dr ai nagkEi Desd gn

File Type=A DRPRRDO

File Sequence #& 0 1 0

T County = 8t&aPlan€oobrdinate $ystem EL83-NF)

set the Workspace toifiEDOFZ658bB6d048elCEOD

File. o

= —a —a

4. Clickonthefi Cr eiaCtpee n  Buttdn.eCose the Create File Dialogue box.

v -grgizlogq;ik_Q:

L A -
“J OpenRoads Modeling CAWorksets\FDOT\Existing-Features1\roadway\MOD

_ Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT
* & 1 | &= @ Coordinate System ” il e acd B o Btk @ “ v
& ‘ H e e 2 Create Existi eatures
—%#| =" # linked Data Manager < BN B - E
Element ... Create| Filters Cell Cell Cell Cell 'f AttachSurvey Reference FDOT Pavement
Selection .. * | File §| ~ 2" CopyReference Levels Libraries* Webpages~ Search Splatter Signs Marking &1
Selection Actions Cell Applications Roadway Traffic Plans Qua
Explorer . Create File B View?, \
Mraiivld © P aNE=I LSRG
i CreateFile (v 2.0) x
Workset | C-\Worksets\FDOT\22049555201_CE v
Discipline: |DH‘NN'AGE vl
File Group: |D|'H‘IageDesg' n Files vl
File Type:
Base Filename Description
DRFLRD | Flood Data Form
DROMRD Optional Materials Tabulation
»
PODPLRD Pond Design
TEXTDR Text
WETLRD Wetlands Delineation
Qutput File:
File
Base Filename: Modifier (Optional) | Sequence #: Extension:
DRPRRD | [o1 dgn
C\Wworksets\FDOT22043555201_CE\drainage\DRPRRD01.dgn
Output Folder: |d@nage | =
Ceed File: |tconnect\organization-civil'fdot\seed \FDOT-ORD-Seed2D.dgn| | Browse
I County: Wakulla bt ICDDrdinateSystem: FLB3-NF bt
Action: | |
ﬂ Create - Open File | | Close
14 ©2020 FDOT FDOTCONNECT for ORD Drainage Workflows
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NAVIGATING THE DRAINAGE AND UTILITIES WORKFLOW RIBBON

When the Drainage and Utilities workflow is activated, there are ten tabs that populate the ribbon. The tabs
are organized to help ydind the tools you need to complete a task. Upcoming chapters will further describe
these tabs and included tools that are commonly used for FDOT drainage design.

& Drainage and Utilities - H k2 [ = - C:\Worksets\FDOT\22049555

Home Layout Analysis Components Litilities View Tools Report Drawing Production Drawing View

The Home tab has six groups. One of the most useful tools for managing the drainages faggkirer,
located in the Primary Group. The Project Explorer is docked on the left side or use the F11 function key to
toggle ON/OFF the dialog.

. = & @ sy Z
& None ” | Default N q |- @ “j k Zaticac i E> # @ Subsurface Utilities Help
0 S= = = = + | Expl Attach podels Level — El t .. Civil Terrain Import Import Export R
’E - B0 =0 q 0 ‘f—-\‘_-l o plorer Tools = oaels Di$|ea), %‘ v Serer:;gn il Analysis = Import*  Geometry ~  Utilities = Utilities ~ @ AboukSubsurtacellitilities
Attributes Primary Selection Model Analysis Model Import/Export Subsurface Help

NAVIGATING PROJECT EXPLORER FOR DRAINAGE

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

The Explorer dialog allows you to manage and control project content. It is a single interface that provides
browsing function for files, links, items, resources, and sheet indexes.

9 File - used to browse and manage the file content such as models, references, saved
views, levels, styles, templates, and so on.

1 Items- displays norgraphical business data in a DGN file in hierarchical order.
1 Resourcesdisplays resources used in a DGile in hierarchical order.

1 OpenRoads Model displays content in categories such as alignments, terrain
models, etc.

1 Sheet Index allows you to manage sheet indexing. A sheet index is an organizes
and named collection of sheet models from one or hesan files.

9 Links tab- used to create or view the linked data.

1 OpenRoads Standardsused to create, edit or review horizontal and vertical
geometry design standards, feature information, civil cells, annotation, and
graphical filters.

The Drainage ahUtilities section of Project Explorer is used to manage conduits, drainage areas, nodes and
profile runs in the model.

Note It is a recommended practice to check the Explorer when first opening a drainage DGN file to understand
the contents of the file.

A DGN file without an active or referenced drainage model will appear blank:

FDOTCONNECT for ORD Drainage Workflows ©2020 FDOT 15
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However, once a utility model is created, the Drainage and Utilities section of Project Explorer is organized
into collapsible lists of elements: nodes, conduits, drainage arehprafile runs.

Explorer ¥ X
File & Htems Py Resources

| OpenRoads Model @& Sheet Index
B Links \-! OpenRoads Standards

| Drainage and Utiities Model | Survey
Q@2
|5E.5mﬁ- Pl

<+ Drainage and Utilities Model

CREATE A NEW UTILITY MODEL

1. Inthe DRPRRDO01.dgn, click dbRAINAGE AND UTILITIES > LAYOUT > LAYOUT

> Place Node

2. Since this file does not yet contain a utility model, the Place Node tool will not activate. However, the
following message Wlipop up, asking if you wish to proceed creating a utility model. Cliekto this

prompt and

the next.

This action will create a utility model in the design file, You
cannot undo this action. Proceed?

Yes Mo

Compact Database

The application is about to compad database, do you want to
proceed?

Mote: You can control how frequently this message is
displayed by going to Tools-=Project Defaults and configuring
the "Compact database after” option.

Yes Mo

3. Now, this file is ready to place drainage features it and/or reference drainage models from

otherDGNs

©2020 FDOT FDOTCONNECT for ORD Drainage Workflows
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1 DRAI NAGE LI BRARY

INTRODUCTION

The main focus in this chapter will be on: Reviewing the Drainage Library.

This chapter will introduce severahportant components of the Drainage Library in FDOTCONNECT. They
are:

1 Feature Definitions
o Symbology
A Levels, cells, materials
A Element templates
A Feature Symbology
1 Hydraulic Seed Data
o Catalog
0 Prototypes
o Storm Data

This chapter will alsintroduce the user ta new workflow terminology using the Ribbon. If you see a direction
like this: DRAINAGE AND UTILITIES>COMPONENTS>CATALOG>Cataloghlet Catalog, it means we

are in theworkFlow of Drainage and Utilities which has arab namedComponents and has tools that are
located in theCatalog Group. Now that we are in the right workflow, Tab and Group we may need to click on
a tool that has more than one option.

FEATURE DEFINITIONS

As defined in the Bentley Drainage and Utilities CONNECT Editielp fiiles:

iFeature Definitions are used to control symbol ogy a
types of Feature Definition for support of utility workflow:

1 Node Feature Definitions A variation on civil Point type. It defines orfnation for Utility Nodes, such
as catch basins, manholes, valves and etc.

1 Conduit Feature Definition$ A variation on the civil Linear type. It defines information for Utility
conduits of all types, including drainage pipes, pressure lines, cablesuatsl d

1 Polygon Feature Definitions Used to denote area features such as catchments (drainage areas).

Feature Definitions developed for the most widely used standard FDOT drainage structures, gutters, and pipes
have been included within th@OT_SUE_Draiage.dgnlibfor the FDOTCONNECT Workspace to be used for

most FDOT projects. They can be viewed in the Project ExptabgrenRoads Standards t&8IRAINAGE AND
UTILITIES > HOME > PRIMARY > Explorer > OpenRoad Standards> Standards>Libraries > Feature
Definitions. An inventory of available FDOT features is included with the Technical References section of this
manual. The Workflow to Create a New Feature Definition will be discussed later in this manual.

As discussed in the File Types section, all prajiesign and modeling data is stored within the design DGN file.
When users choose a drainage feature to place for the first time, the software loads the DGN Library and copies
the feature definition and associated properties into the DGN file, both ontalividual drainage feature placed

and the design filebds OpenRoads Standards.

For purposes of this course guide, components of feature definitions will be separated into two categories:
symbology and hydraulic seed data. In the FDOTCONNECT Workspace;drafionents are stored in the same
DGN Library file: FDOT_SUE_Drainage.dgnlib.

FDOTCONNECT for ORD Workflows ©2020 FDOT 1-1
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SYMBOLOGY

The 2D and 3D graphical presentations of drainage features in the design file are built from a series of
elements defined the DGN library.description of this series of elements as defined in the Bentley Drainage
and Utilities CONNECT Edition help files for utility nodes is below:

1 Feature definitions for all node types will link to a series of FeaBiemb o . ogy 6 s

1 Feature symbologistwill link to a series of MicroStation Element Templates for symbology and
presentation.

1 The plan space template will include a 2D cell of user's design. This cell is placed in plan space for all
plans production activities.

1 The 3D presentatio normally points to two templates. The first defines a 3D cell that models the
physical nature of the top of the node. The second defines a 3D cell that models the physical nature of
the bottom of the node. The two cells are joined by extruding a slike bbttom cell upwards to meet
the top cell. If the top cell is blank, then no extrusion is done and only the bottom cell is placed.

1 The plan, top, and bottom cells will contain various attributed elements to define key points and regions
necessary fothe creation of the node 3D structure, alignment of the 3 cells, defining connection of
conduits, and defining hydraulic key points.

|
Ic-el\;e Sg( Element Feature Feature
e S’_ — Templates — Symbologies Definitions
Materials
Y O ST Y Kl Bement Tempuate @ Feature
. + Oy sond v
I Genersl Settings. A P ;‘,-.;‘_‘ 4o v StormWaterNode
L Sty o) Bytowel “ StormWaterNode
= T et onettedt I | Weipes 5 Bytevel v Cur
LY qhfy (T e 4N cl.‘u-‘u'm:;.m -~ t v @ i b
[et— 2
o~ Symbology ~

pinte Dranage-Srechres\CobAID TophlaCurb2 3%

o9 .00 St Dranninge Conmcton FRegron
om Teng Dranage-Bosoms\PlodDa

w2

HYDRAULIC SEED DATA

In addition to housing drainage symbology information, the FDOT_SUE_Drainage.dgnlib is also titemepos

for the default information and properties necessary for hydraulic modeling. This includes properties assigned to
individual drainage features as well as global definitions (e.g. storm data). This information is accessed in various
ways within the OpnRoads Designer environment and is described further in the sections below.

CATALOGS

In OpenRoads, Catalogs are an efficient way to reuse common physical definitions for inlets, conduits, and
gutters. Catalog items can be imporbexin andexported to enigeering libraries. Similar to the symbology
series of elements that build feature definitions, there are a series of hydraulic components that ultimately
assign the hydraulic properties to the feature definitions for drainage elements in the FDOTCONNECT
Workspace. Catalogs are loaded by Prototypes, which are loaded by feature definitions. The
FDOTCONNECT Workspace haZatalog items defined locally (not synchronized to a library) for inlets,
gutters, and conduits. These can be accessed from the path:
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Introduction
DRAINAGE AND UTILITIES>COMPONENTS>CATALOGxXatalog
I - —————— '\ fl eL .
Catalogs et s il Prototypes Feature Definitions
7
il s ot &l Provotypes = 4 \H Feature Definitions
Cp “?f ﬁ Hydeahe Anstysis > v M Node
CNOg prosoypes  Template XD FRATT ©
= e i 3 2 Condut “a B StormWaterNode
< Wit Canaicg Z:::Im ‘v Drainage Structures
Gutrer Catalog Gulet i w Cutd
Pn !
KN Ch00 Sutaurtace ke 4y i c:“,:;:‘p:.
S Cuvert invet Coefticients 2% Dach Botom lelet (Type A) v @ initCurt2
2¥ Dach Botom Inket (Type C)
M Engineering Libraries A2 % Sebecton 3 @ Properties (Openfiosds Standanss - b3
& viet Conwiog o X A
IX D= e et Oesgn Lbewy Nows o 1y
Labe A Ceseenl v @ nnCut2
B Wl Wt 4 B4 It Type Oet
Bt W ol vt Mochon) g e Fosture Defton v
bt Pl (Types | o 1) § Dl Sratan W L I
8 Pl (Type | e 112 Bamels P ) . Rem Type v.
3 P (Types | et 1) ) Bamwle S
Clovend Pl (Type lond 0 dbonwls 2w Tl Node v
Curt Cpenng Hught A0 " Mydravlic Prototype -~
Definat Gt g Long 2000 . Seaceype Iobet Curt 2
Local Cuprenson S0 " User Data Cxtensiorn v
Ovgomaaon Wazn 1800 -
Thent Type cheed Systeloy. =
Thooet Avge 10 == S0 R 0 Goound Eevasion?  Trow fmrmsm:‘ow s
= Ebvanon wvet) 1) ﬂ: sw'«ns,«u:;:. Mm
Case o St Type Coclar Sructhaw
Orarmater (o1 «@c
Gt Type Uset Dodrat
Guter Shace Comvertional
Manan Gutte g ) 930
Foad Crow Sogpe (N e
opowssand Guter? T
Gt Crone Sicpm O\ e
G e 1) ~
ysis Components
Catalog Pprototypes
Catalog
F@ Inlet Cataleg
F@ Gutter Catalog
@,@ Conduit Catalog
‘ﬁ(h, Culvert Inlet Coefficients
ot Engineering Libraries
E Rainfall Curves from C5V file

The catalog windows contain several tabs to define input, design parameters, engineering library connections,
and notes. Where applicable, notes have been included to clarify input. Though FDOT imletshdue

variable opening lengths subject to design, the conduit catalog is built so that automated design selects from
available standard pipe sizes
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Ditch Bottom Inlet Type A
Ditch Bottom Inlet Type B
Ditch Bottom Inlet Type C
Ditch Bottom Inlet Type C
Ditch Bottom Inlet Type D
Ditch Bottom Inlet Type E
Ditch Bottom Inlet Type F
Ditch Bottom Inlet Tvoe G

Mod

& Inlet Catalog O *
O [y =1 &~ Inlet  Design Library Notes
Label ~ General
Barmier Wall Inlzt Inlet Type: Curb e
Bamier Wall Inlet |:C &G) Structure Width: 4.000 ft
Barrier Wall Inlet {(Median)
Closed Flume (Type | and 11) 1 barel Structure Length: 4.000 ft
Closed Fume (Type | and 11} 2 bamels Curb
Closed Flume (Type | and 11) 3 bamels
Closed Flume (Type | and I1) 4 bamels Curb Opening Height: 6.000 in
Curb Inlet Type 1 Default Curb Opening Length: | 13.000 ft
Curb Inlet Type 2 ) )
Curb Inlet Type 3 Local Depression: 5.500 in
Curbr Inlet Type 4 Depression WWidth: 18.000 in
Curb Inlet Type 5 )
Throat Type: Inclined
Curb Inlet Type 6 s nein i
Curb et Type 7 Throat Angle: degrees
Curb Inlet Type 8
Curb Inlet Type 3 Inlet  Design Library Motes
Curb Inlet Type 10 Notes:

Note
wer e

det er mi

The depression(s) along curb and gutter are set up as follows:

- Inlet catalog local depression includes both gutter (1.5" typ) and local inlet
{varies). This iz consistent with previous dimensions used in geopak drainage.

- The comesponding gutter in prototypes are the noadway cross slopes only, 2%,
3%, B%, etc, that do not include a gutter depression.

-= Spread is calculated conservatively, based on no depression at inlet or gutter.
-» Inlet Capacity is calculated based on the full depression amount.

“Mote, Subsurface Lkities does have functionality to separate local depression and
gutter depression along the curb & gutter. Should users choose to model the guiter
depression for spread., the local depression used at inlets should be reduced
accordingly. This configuration will result in increased inlet capacities and
reduction in calculated spread.

ned

by

These parameters are needed for typical FHAMAJAHEER?2 calculations. The values provided
D e p a Ugemnshautd Hesify \alties pribr

t he

and

to performing inlet and spread calculati®ranete and Utilities Workflow and OpenRoads Designer
CONNECT Edition.

w Conduit Cataleg

OXBe=e @

Label

1 Box - Concrete
Circle - Concrete
:LOrcIe - Metal - Helical

[l Circle - Metal - Spiral Rib

gCircle - PP, Palyethylene-SingleWall
FilCircle - PVC, PP, Polyethylene-DoubleWall
Ditch 4Bat 4 Frort 4 Back Paved

Ditch 4Bot 4 Front 4 Back Sod

Ditch 4Bat 6 Frort 4 Back Paved

Ditch 4Bat & Front 4 Back Sod

Ditch 5Bat 4 Front 4 Back Paved

Ditch 5Bat 4 Front 4 Back Sod

Ditch BBat 6 Frort 4 Back Paved

Ditch 5Baot 6 Front 4 Back Sod

Ditch User Defined

Ditch V-Bat, 1:6 Paved

Ditch V-Bet, 1:6 Sod

Bllipze - Concrete

|- 3 Pipe-Arch - Metal - 2 2/3x1/2 Comugations
gPipe—ﬁmh - Metal 3«1 Conugations

| e e e e B e B e B I

L la

Conduit Shape

Box

Circle

Circle

Circle

Circle

Circle

Trapezoidal Channel
Trapezoidal Channel
Trapezoidal Channel
Trapezoidal Channel
Trapezoidal Channel
Trapezoidal Channel
Trapezoidal Channel
Trapezoidal Channel
Trapezoidal Channel
Triangular Channel
Triangular Channel
Ellipse

Pipe-Arch

Pipe-Arch

Material
Concrete
Concrete

CMP

Ductile Iron

CMP

PVC

Asphalt ditch
Flood plain, brush
Asphalt ditch
Flood plain. brush
Asphalt ditch
Flood plain, brush
Azphalt ditch
Flood plain, brush
Flood plain. brush
Asphalt ditch
Flood plain, brush
Concrete

CMP

Steel and Aluminum ...

Condut ' Library Motes
Condutt Shape
Conduit Shape: Circle
Catalog Conduit Class Sizes
- Inside e
Label Avglat_:le for Diameter Manning's
esign
{in)
1 12.0 0.
2 15.0 0.
3 18.0 a,
4 24.0 a,
5 30.0 a,
G 36.0 a,
7 42,0 0.
8 4.0 0.
g 54.0 0.
10 0.0 o
11 5.0 0,
< B >
Class Availability
Awvailable For Design?

14
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Chapter 1 DRAINAGE LIBRARY Introduction

Note Conduit vs. Gutt@onduits model system flow that is intercepted by and passed through nodes. Gutters
model bypass flow along the ground surface between nodes. QOgitain ctepes are included in
each catalog with the FDOTCONNECT Workspace.

Inlet Rational Flow

Carryover Bypass
> —_— Ground
Intercepted

Upstream e, System

Conduit

PROTOTYPES

In OpenRoads, Prototypes are similar to Catalogs, but contain additional parameters used for design &
analysis and are loaded directly by feature definitions. Protoaseesot able to be imported exported.
Where possible, the FDOTCONNECT Workspace Prototypes load the respective Catalog.
FDOTCONNECT Prototype items include inlets, manholes, outfalls, headwalls, gutters, conduits, and
catchments (drainage areas). Theme be accessed from the padRAINAGE AND UTILITIES >
COMPONENTS>CATALOG>Prototypes

&4 Prototypes — x

[~ @ Conduit

----- @ Lateral

----- @ Channel

[ @ Guiter

----- i Pressure Pipe

[#- @ Catch Basin

- = Manhole

----- & Property Connection
..... @ Tap

----- & Transition

----- & Cross Section

[~ @ Qutfall

- @ Catchment

..... @ Low Impact Development
----- = Pond

----- “ Pond Outlet Structure
- “ Headwal

----- “ Pump

----- = Wet Well

----- i Pressure Junction

----- @ SCADA Bement

..... = Pump Station

----- Z Varable Speed Pump Battery
----- & Air Valve

Note Changes to the prototypes are not retroactive and will not affect any elements created prior to the change.
This also applies to changes in feature definitginsythbalogy will change if a feature definition is
switched after placement, hydraulic properties are applied automatically only once, during initial placement
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STORM DATA

The OpenRoads environment has a variety of options available for assigning Wetnfleavs to drainage
models.Storm datacan be accessed from the pddRAINAGE AND UTILITIES > COMPONENTS >
COMMON>Storm DataStorm Data.

For typical

r

ational

met hod

¢ a Drainade Manua requiresuse of h e

NationalOceanic and Atmospheric (NOAA) Atlas 14 Rainfall Datathe FDOTCONNECT Workspace,
User Defined IDF Tables aset upwith a blank IDF tabléntendedfor user input fronprojectspecific

NOAA Atlas 14 data.

<5 Starm Data x
D' » =l D |- Storm Evertt Input  [ibrary Notes
: Time-Depth %‘ - | L. h X
i Time-Intensity -
User Defined |OF Table Dura_hon 1Year 2Year 5 Year 25 Year 50 Year 100 Year 200 Year 500 Year
Bbsolute ntensty & n/hr (in/h) (infh) (infn} (in/h) (inn) (in/h) (in/h) (in/h)
il 0| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
User Defined - NOAA Atlas 14 —
ﬁ;dm—}S 2 10.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
IDF Table Equation g 15.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
.. IDF Curve Equation 4 30.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
=] IDF Polynomial Log Equation 5 60.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
"1% Zone 1 6 120.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
J‘,’% Zone 2 7 180.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Jﬁ Zone 3 8 360.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
JS 2“5 g 9 720.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ok ne
4.’5 Zone 10 1,440.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
12 Zone 7
> Fone 8
Zong §
Zone 10 User Defined - NOAA Atlas 14
-2 Zone 11 1.000
Rain File
Flood Studies Report (United Kingdom)
Australian Rairfall and Runoff (2016)
Flood Estimation Handbook {United Kingdo
=
=
=
fey
&
=
2
=
0.000
125.000 250.000 375.000 500.000 625.000 750.000 875.000 1,000.000 1,125.000 1,250.000 1,375.000
Duration (min)
= 1 Year = 2Year = §Year = 25 Year 50 Year = 100 Year 200 Year
= 500 Year
< >
Close Help

The Absolute Intensity IDF Tabiecludes econstant 4 in/hintensityfor spread analys.

For reference onlyht e

Depar t me n-DéaionBrdquehay (ID&-ncarves are included through

regression equation constants and coefficients. Each curve is associated with a certdithecstate
The thirddegree polynomial equation provides the best curve fit of the actuanthhould not be

edited.

There are, for special occasions, several other Storm Types supported in OpenRoads.

Note
Bentley Product Documentation for further information.

16 ©2020 FDOT
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Chapter 1 DRAINAGE LIBRARY Exercises

EXERCISES

EXERCISE OVERVIEW I EXISTING FEATURES ORD

1.1 Explore Properties in Feature Definitions
1.2 Review and Create a New CatchmPBnbtotype
1.3 Populate the IDF Table with NOAA Atlas 14 Data &t the Global Storm Event

Exercise 1.1 Explore Properties in Feature Definitions

In this exercise, the user will open thmperties dialog of a drainage feature definition from the DGN Library
andidentify the associated symbology and hydraulic properties.

1. Open FDOTONNECT, set the Workspace toiAiEPOTI6586d04elCEO
2. Browse to thalrainage folder and opghD R P R R.Bgbol

3. Use the Explorer Dialog (Function Key F11) if yoo dot have it docked. Navigate to the OpenRoads
Standards Tab then click on Standards to expand list. The list contains loaded DGN Libraries and the
current file you are in.

4. Navigate through the following path and rigtiick to open the properties of tfeature definition for a
Type 2 Curb InletLibraries > Feature Definitions > Feature Definition (FDOT_SUE_Drainage.dgnlib
(Default)) > Node > StormWaterNode > Drainage Structures > CimhiGurb2 .

Fle & hems fy) Resources || OpenRoads Model & SheetIndex B Links = - OSE|ecti°n 1)
- OpenRoads Standards || Drainage and Ltiities Model - Survey S £ InltCurb?
QQr.
[Searcn Plo
4 @ Standards =
4 @ Libraries
F @ Feature Definitions
3 @ Feature Definition (FDOT_Standards_Features.dgnlib (Default)) Feature Definition -~
4 [@ Feature Definition (FDOT_SU E_Drainage.dgnlib (Default)) InltCurb2
4 Node (S:‘_er Inlet Type 2
@ CommunicationsMode
4 |gF StormWaterNode Ttem Type >
4 B Drainage Structures ltem Type Drainageinlet
4 @F Curb Node -~
< FlumeTBarri2 Default Height 4908
Use Slope of Surface True

< Flume2Barri2 Inlet Curb Opening

Storm Water Only

<, Flume3Barrl2

<, Flume4Barrl2 Hydraulic Prototype ~
< InltBarwllCG Prototype Inlet Curb 2
7 InitCurb1L User Data Extensions -~
7 InltCurb1R User Data Extensions <Collection: D kems>
. InltCurb2

Symbology ~
<, InltCurb3L IniCurb2

Init
< InltCurb3R e Symbc Drainage Connection Region
< InltCurb4 InitCurb2
< InltCurbiL
InltCurb5R h

HINT  ltems in grey are read.only
5. Reviewing the feature deftion properties dialog from top to bottom:
a. Feature Definition category includes name, description, and the name seed. When this inlet is
pl aced, the prompts wiidl prefill the name inpi
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b. Item Type assigned to tlhnilsettdy.pel todfm sttyrpuecst uarree |
guantity reports and will be discussed in more detail later in this course guide.

C. Node definitions includdefault height, use slope of surface, structure type, and network type.
The default height value controls themmium distance allowed between the top and structure
invert elevations.

d. The Hydraulic Prototype input indicates that when a Type 2 Curb Inlet is placed, the
hydraulic properties wild.l be assigned from thi
e. User Data Extensions are defined for some FDOTCONNECT drainage features. These are

flex tables used in plans and drainagsigndocumentation. Flex Tables and User Data
Extensions will be discussed in more detail later in this course guide.

f. Symbology fomodes include point, connection region, and solid. gdiet feature
symbologycontrols presentation of the node in plan view andstiid featuresymbology
controls 3Dpresentation

18 ©2020 FDOT FDOTCONNECT for ORD Workflows
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Exercise 1.2 Review andCreatea New Catchment Prototype

In this exercise, the user will review available land cover definitions provided with the FDOTCONNECT
Workspace and learn how to create a new catchment prototype for {spgedic useCustom prototypes may
be usefuif projectdrainage areas hawecorsistentC value that are not reflected in the predefined land covers.

1. Navigate through the following path to open the list of catchment prototypes and open properties for
Pavement: DRAINAGE AND UTILITIES>COMPONENTS>CATALOG>Prototypes>Hydraulic
Analysis >GtchmentPavement

& Prototypes - x
Hydraulic Analysis

0 = FEO
[ @ Conduit ~
..... @ Lateral

----- & Channel

[ @ Guiter

----- i Pressure Pipe

[~ & Catch Basin

[ = Manhole

----- i Property Connection

----- @ Tap

----- & Transition

----- & Cross Section

[ @ Outfall

@ Single Family Residential
T Driveway/Tum Outs

----- “ Low Impact Development
----- & Pand

----- & Pond Outlet Structure

[ # Headwall

----- & Pump

----- i Wet Wall

:J Properties (no selection) - x
Subsurface Utiities  Hydraulic Analysis
| V@ e -

[] Add to Selection

<Show All=

Property Search vl 0o~

v  <General>

MNotes
v <Geometry>
Use Scaled Area? True
v Inflow (Wet)
Inflowe (Wwet) Collection <Collection: 0 tems>
~  Runoff
Runcff Methed Rational Method
Area Defined By Single Area
Runcff Coefficient (Rational) 0.95000
Tc Input Type User Defined Te
Time of Concentration (min) 0.000
Runoff Coefficient (Rational)

The propartion of rainfall which results in surface runcff.
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2. Since this is a prototype, settings shown in tRi®perties dialog are applied by default to new
catchments with feature definition = Pavement. For Pavement, the assigned C value is 0.95. Time of
Concentration is set to user defingcich can be assigned after placement. Close the properties dialog.

3. Right click Catchment i nNewdlDeublédlicktb openthe resvly ddated o g an
6CatchmentilPr ot ot ype

= Mumaﬁvﬂmmﬁﬁl
Eﬁ Buildings

4 Pavement

T Single Family Residential
ﬁ Driveway,/Tum Outs

4. Reviewing from top to bottom, tHfellowing are sample settings for a projegtecific mixed land

cover:
a. Change Use Scaled Area to True
b. Change Runoff Method to Rational Method
C. Change Area Defined by to Multiple Subareas
v  <Genermal:
Motes
v  <Geomelry>
Use Scaled Area? True
~  Inflow (Wet)
Inflow (\wet) Collection <Collection: 0 tems>
“  Runoff
Funoff Method Rational Method
Area Defined By Multiple Subareas
d. On the Subareas line, click time ellipse to open <Collection: 0 items>.
i. Sel dlad Hwice to add two |ines to the collect
Runoff Coefficient as shown below, or as appropriate for prgetific settings.
ii. Cl i©OKd & o cl|l ose t h edareas lméd shayld redd e@ollectibnh ZitenB
Subareas - Catchment (Catchment Prototype - 1) X
OX| B
MNew § o Total
—I_'J I'Egr;;ao Surface Description Coi#;gnt
(%)
1 0.0 |Pavement
2 0.0 | Grass 0.25000
QK Cancel Help
e. Close dialogs
Note There is currently not a workflow for automated delineation of subareas and computation of composite

Rational C Coefficient. Recommended workflows for delineation are discussed Etaptarthe

©2020 FDOT
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Exercise 1.3 Populate the IDF Table with NOAA Atlas 14 Data argkt the Global
Storm Event

In this exercise, the user will reviemhere toobtain and enter projespecific NOAA Atlas rainfall data anskt
the global storm event for tligase Rainfall Runoff alternativAlternatives will be further discussed later in this
manual.

1. Navigate through the following path #nd select the User DefinédNOAA Atlas 14 IDF Table:
DRAINAGE AND UTILITIES>COMPONENTS>COMMON>Storm Datsstorm DataUser Defined
IDF Table >User Definedi NOAA Atlas 14.

. —_ = []
Drainage and Utilities T = H l'._:::_ f::: 1
Horne Layout Analysis Components
=1 wn E (=t
- @ 9
Bl v
Element ... 5?"”2 Catalog prototypes || C5 Storm Data
@ Selection L.} ata
Primary Selection Common Catalog Eﬁ Global Storm Events
> Storm Data =
- =1 B [} |- Storm Evert Input  Library Notes
Time-Depth [ 4 | bs v X
Time-Intensity =
= User Defined IDF Table Dura_unn 1Year 2Year 5 Year 10 Year 25 Year 50 Year 100 Year 200 Year 500 Year
7 bsolute Intensty 4invhr | {infh) (in/h) (in/h) (in/h) {in/h) {infh) (in/h) (in/n) (in/h)
Y T 1 0} 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Fvdo35 2 10.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
IDF Table Equation 3 15.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
- IDF Curve Equation 4 30,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(-1 IDF Polynomial Log Equation 5 50.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Rain File 5 120,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Flood Studies Report (United Kingdom) 7 180.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Australian Rairtal and Runoff (2016) 8 360,000 0.000 0,000 0.000 0.000 0,000 0.000 0,000 0.000 0.000
Flood Estimation Handbook (United Kingdo| | 720.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10 1,440,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

User Defined - NOAA Atlas 14

1.000

Intensity {infh}

0.000

125.000 250.000 375.000 500.000 625.000 750.000 875.000 1,000.000 1,125.000 1,250.000 1,375.000
Duration {min)

= 1Year = 2Year = 5Year = 10 Year 25 Year = G50%Year =~ 100 Year - 200 Year
= 500 Year

Close Help

2. By default, the table is empty and aptto receive intensity data for durationsin to 24hr and 1 Year
to 500 Year storms.

3. From the Department s Drainage Manual, Section
Data.

Use statistical rainfall depth data for Florida in the National Oceanic and Atmospheric
Administration (NOAA) Atlas 14 Rainfall Data. This data is available at
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=fl. Users will find FDOT
rainfall distributions in Appendix E.

4. Enter projectocationinformation and make the followy selections within the NOAA web page:

a. Data type = Precipitation intensity
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b.

By location = Latitude30.107805%nd Longitude84.379975ndSubmit.

Data description

NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: FL

ata type: | P

Select location

1) Manually:

b) By station (|

c) By address

intensity v | IUnits: [English v| Time series type: | Partial duration v |

a) By location (decimal degrees, use "-" for S and W): I Latitude: 30.107805| Longitude: -84.379975. I Submit ‘ I

list of FL stalions):\ Select station

v)

(sea [a]

2) Use map (if ESRI interactive map is not loading, try adding the host: https:/jjs.arcgis.com/ to the firewall, or contact us at hdsc.questions@noaa.gov):

= X Alabama 7 Warner Robins / Tt
|[Map  ~ ‘\\ ontgomefy (Columbus J ¢ / a) Select location
I T 2 i { LZENL) " Y/ Move crosshair or double click
/n/ D (Saxhnnah b) Click on station icon
/' \ // ] Show stations on map
/ \
/ Albany '\ )
L o \ /
/ $ ]
7 Dothan \ i
G i \ / Location information:
— 7 \ ,’ Name: Crawfordville, Florida, USA*
- \‘yaldcsta | 5 i 5
' Mobile e ——— s X ) Latitude: 30.1078
IO P!/‘/d o e e N { Longitude: -84.3800°
L “Pénsacola —~— as: \ 4, Hon- *
- o ) —— H\\ ( “;!acksonville Elevation: 33.89 ft
She——— Ui
—_ N B4
\ \
A\ _Gainesville \
A\ “\Palm Coast
N E\
Rlorida
\ \
724
\
) /
7 ;Lor!ando‘;
( 2 \
( >
19 ?hnpa,riakeland = ko
o} B
[
100k St Petersburg \
= Va \ * Source: ESRI Maps
0mi 4 A, ||** source: usGS

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES

WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION
NOAA Atlas 14, Volume 9, Version 2

5. Atthe bottom of the data table, select Submit to generate the CSV file.

s \e-.-—i i iiiii i e-e,E i i e S, I L -
s0-da 0.013 0.014 0.017 0.019 0.021 0.023 0.025 0.027 0.029 0.030
Y| 0110015 || (00120017 || (0.0140.020) || (0.016-0.022) || (0.017-0.026) || (0.019-0.028) || (0.019-0.032) || (0.020-0.035) || (0.021-0.039) || (0.021-0.042)

Exercises

! Precipitation frequency (PF) estimates in this table are bazed on frequency analysig of partial duration series (PDS).
Mumbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence inferval. The prebability that precipit.

fion frequency

estimates and may be higher than currently valid PMP values.
Flease refer to MOAA Atlas 14 document for more information.

(for a given duration and average
recurrence inferval) will be greater than the upper bound (or less than the lower bound) is 5% Estimates at upper bounds are not checked against probable maximum precipitation (PMP)

Estimates from the table in CSV forrn{: Precipitation frequency estimates + || Submit I

6. Open the CSV file and copy tli@llowing range of data:-Bnin to 24hr and 1Y ear to500 Y ear.

13 [PRECIPITATION FREQUENCY ESTIMATES

14 |by duratic 1 2 5 10 25 50 100 200 500 1000
15 |5-min: 6.84 7.82 9.5 11 13 14.7 16.5 18.3 20.8 22.8
16 | 10-min: 5.01 5.72 6.96 8.02 9.35 10.2 12 13.4 15.2 16.7
17 | 15-mimn: 4.07 4.66 5.66 .52 7.76 8.76 9.8 10.9 12.4 13.5
18 | 30-mim: 2.98 3.42 4,17 4,83 5.77 6.52 7.31 8.14 9.28 10.2
18 |60-min: 1.98 23 2.85 3.33 4.02 4.58 5.16 5. 77 6.61 1.27
20 |2-hr: 1.23 1.44 1.81 2.12 2.58 2.95 3.33 2.73 4.29 4.72
21 |3-hr: 0.924 1.09 1.27 1.62 1.99 2.28 2.59 2.92 3.38 3.74
22 |6-hr: 0.56 0.656 0.826 0.981 1.22 141 1.63 1.86 2.18 2.45
23 |12-hr: 0.331 0.38 0.475 0.565 0.708 0.832 0.969 1.12 1.34 1.52
24 |24-hr: 0.19 0.221 0.28 0.337 0.425 0.502 0.586 0.679 0.814 0.924
25 |2-day: 0.106 0.128 0.167 0.202 0.257 0.202 0.35 0.402 0.476 0.536
112 ©2020 FDOT FDOTCONNECT for ORD Workflows




Chapter 1 DRAINAGE LIBRARY Exercises

7. Back in OpenRoads, click on the upper left of the table, the cellfoin51 Year, and Ct/ to paste
the rainfall data. The completed table is shown below. Close the dialogfiviséed.

m Storm Data

M- =l B |} | - Storm Event Input  Library  Notes
Time-Depth %‘ ~ L, - X
Time-Intensity =

= User Defined IDF Table Duration 1Year 2Year 5 Year 10 Year 25 Year 50 Year 100 Year 200 Year 500 Year
5 Absolute Intensity 4 in/hr ) B fin/h) (in/h) infh) (inh) (infh) (inf) (in/h) (in/h)
_\ R 1 5.000 7.820 9.500 11.000 13.000 14.700 16.500 18.300 20.800
Fiydra 35 2 10,000 0 5.730 6.960 8.020 9.550 10,800 12,000 13,400 15.200
IDF Table Equation 3 15.000 4.070 4.660 5.660 5.520 7.760 8.760 9.800 10.900 12.400
IDF Curve Equation 4 30.000 2.980 3.420 4.170 4.830 5.770 6.520 7.310 8.140 9.280

@ |DF Polynomial Log Equation 5 60.000 1.930 2.300 2.850 3.330 4.020 4.580 5.160 5.770 5.610
Rain File 5 120.000 1.230 1.490 1.810 2.120 2.580 2.950 3.330 3.730 4.290
Flood Studies Report (Untted Kingdom) 7 130.000 0.924 1.030 1.370 1,620 1,990 2,280 2,590 2920 3.380
Australian Rainfall and Runff (2016) 8 360,000 0.560 0.656 0.826 0.981 1220 1.410 1630 1.860 2.180
Flood Estimation Handbook (United Kingdo| 15 720.000 0.331 0.380 0.475 0.565 0.708 0.832 0.963 1.120 1.340

10 1,440,000 0.130 0.221 0.280 0.337 0.425 0.502 0.585 0.678 0.514

User Defined - NOAA Atlas 14

22.500
20.000
17.500
15.000
12.500

10.000 \

7.500

Intensity {infh)

5.000

2.500 ——

0.000

125.000 250.000 375.000 500.000 625.000 750.000 875.000 1,000.000 1,125.000 1,250.000 1,375.000
Duration (min)

| = 1Year = 2Year = ©5Year 10 Year 25 Year = 50 Year 100 Year = 200 Year

= 500 Year

) Li-L

8. Open Global Storm Events, from the palPRAINAGE AND UTILITIES>COMPONENTS>
COMMON >Storm Dataslobal Storm Events.

B3 Storm Data
E\; Global Storm Events

9. Click the down arrow in the white cell beneath Global Storm Event heading to expand the list of available
FDOT storms. Selediser Definedi NOAA Atlas 147 10 Year, near the bottom of the listnd close
the dialog box.

) Global Storm Events X
Duration (Modified | Mmem
Return Event Depth " Storm Intensity (Average) = Climate Adjustment = Climate Adjustment
Alternative Global Storm Event Source (years) i) Rational) Intensity (in/h) T )
(min) (infh)
12: Ba BaseRainfall ... | User Defined - MOAA Atlas 1 = | - || Crphan {ocal) 10 0.0 0,000 11,000 0,000 |None 0.0
Zone & - 25 Year "

Close Help

Zone 11 - 50 Year

Absalute Intensity 4in/hr - 0 Year

User Defined - NOAA Atias 14 - 1 Year
User Defined - NOAA Atias 14 - 2 Year
User Defined - NOAA Atias 14 - 5 Year
User Defined - NOAA Atlas 14 - 10 Year
User Defined - NOAA Atlas 14 - 25 Year
User Defined - NOAA Atias 14 - 50 Year
User Defined - NOAA Atias 14 - 100 Year
User Defined - NOAA Atias 14 - 200 Year
User Defined - NOAA Atias 14 - 500 Year  “
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2 LAYOUT TOOLS & PROFI

INTRODUCTION

The main focus in this chapter will be dReviewing the Layout Tools.

This chapter will introduce several important tools and features available in the Drainage and Utilities Workflow
and FDOTCONNECT Workspace to build a drainage network. They are:

Place Node
Place Conduit
Place Gutter
PlaceCatchment
Profile Runs

=A =4 =4 -4 A

This chapter will alsintroduce the user to a new workflow terminology using the Ribbon. If you see a direction
like this: DRAINAGE AND UTILITIES>LAYOUT>Layout>Place Nodeit means we are in th&/orkFlow of
Drainage and Utilities which has al'ab namedLayout, and has tools that are located in tiagyout Group.

Now that we are in the right workflow, Tab and Group we may need to click on a tool that has more than one
option.

PLACE NODE

Nodes are used to defimFainagestructure points within a drainage network. Nodes include all the Inlets,
Junctions, and Outlets in the network and provide for the connectivity of the Conduit system. Nodes are also used
to indicate physical changes in Conduit sizes or slopes. Conduits change size or slope, other than at Nodes

The general workflow includes a series of steps that are prompted by the Place Node tool to define the parameters
for elevation, location, and rotation.

ﬂ Drainage and Utilities v H I'_:::l f::: - f E
Home Layout Analysis Components 0

S o
=1 k UL .E ¥ D:[l =% Place Latera
K D\G [ Place Gutter|

Elerment .., Place | Insert Place P
L] Selection i.i ™ | MNode| Mode Conduit - Place Catch

Primary Selection

ag.}' |Nn Feature Definition Place Node i
Place Mode

Explorer

Workflows include the following, as defined in Bentleyaihage and Utilities CONNECT Edition Help

Select Reference Element for Node ElevatidReset to Type an Elevatiempick the element

that you want to use to define the top elevation of the node. This can be a linear element which
has an active profile, anesh, or a terrain model. The elevation normally represents the top of
the cover for a chamber. Press Reset if you want to enter an elevation.

Define Location- define a point to locate the node (by clicking in the graphics, Civil AccuDraw,
or snapped tmther graphics). Note that the text of the prompt tells you the type of node being
place, such as Place Manhole for example. If you chose a reference element in the previous

FDOTCONNECT for ORD Workflows ©2020 FDOT 21



Chapter 2 LAYOUT TOOLS & PROFILE RUNS Introduction

prompt, then this prompt lets you define a vertical offset from that elemygmi. pfessed Reset,
then this prompt lets you type in an elevation.

Select Rotation Mode choose whether you want to define the rotation of the node using an
absolute value, or relative to an alignment (which can be any linear element).

If you choose Almdute, then next prompt is to Select Rotation or Reset to Place again.
The rotation is defined as an absolute value, using the settings defined in File > Settings
> File > Design File Settings > Angle Readout. If Civil AccuDraw is used the define the
location of the node, then the compass will lock to the nearest compass point, which is
defined in the Civil AccuDraw Settings. The rotation value is still abseitutéll not

update if the element selected in Civil AccuDraw Station and Offset is subsequently
modified.

If you choose Relative to alignment, then the next prompt is to Locate Reference Element
for Rotation. Select a linear element, from the active design file or a reference. The next
prompt is to Select Rotation or Reset to Place again. Thdéontaalue is relative to the
selected linear element, and will be updated if the element is subsequently modified.

Feature Definition- Defines the feature definition to be assigned to the new node.

Name Prefix- the feature definition provides a defandming prefix, which can be overridden
here.

Node placement is one of several steps in the FDOT drainage design and modeling process. After placement,
nodes may require additional input from the designer within the Element Info and Quick Propert@gs dialo

Nodes created in drainage models can be managed through Project Explorer, from the following path:
DRAINAGE AND UTILITIES>HOME>PRIMARY> Explorer> Drainage and Utilities Model > (dgn file) >
Nodes

PLACE CONDUIT

Conduits connect and convey intercepted runoff from the various Nodes within a network to the Outfall, and may
consist of pipes, boxes, or ditches. A multitude of options for sizing, and profiling Conduits are supported.

A Conduit represents a linear feed depicting a path connecting two Nodes. The path may be a straight line, line
string, curvilinear, or a combination and series of linear MicroStation eleraedtshould be placed from
upstream to downstream.

The tool is accessed from the pdEiRAINAGE AND UTILITIES>LAYOUT>Layout>Place Conduit

E’J Drainage and Utilities = H l'._::g G::: * |.%J -
Home Layout Analysis Components Utilities

i k :E'E: QEO D:D =%, Place Lateral

g
E’ - [ Place Gutter

8] | Siection [}~ Node Nede [Condut| €) Place Catchment
Primary Selection

er'.}' |No Feature Definttion Place Conduit
o Place Conduit
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Introduction

As defined in Bentley Drainage and Utilities CONNECT Edition Help,
The characteristics of the Place Conduit command are:
1 Utilize a featuredefinition which defines conduit characteristics
1 Will create the conduit toonnection points defined in the nodes
1  Will model the conduit iBD
Elevations at the conduit ends are determined as follows:

1. The Conduit Featurdefinition for a utility (norhydraulic) line contains a
minimum depth of cov@roperty, in the conduit table. For a drainage (hydraulic)
conduit, the deptbof cover is read from the Default Design Constraints, unless this
is overriddenin the prototype for the Conduit Feature Defioiti by changing Set
Local Design Constraint to True, then specifying the minimum depth of cover there.
The minimum depth of cover will result in an elevation at the end poidienHider
Cover Along Pipe Length is checked on in Default Design Constrdiets the
minimum depth of cover will be adhered over the whole length gifke not just
at the end points.

2. If you enter a slope osecond prompt the slope may result in an elevation on the
second node which different than the minimum depth of cover for the conduit or
the node cell.

3. The nodes will have anvert elevation point defined in the bottom 3D cell. This is
the elevatiorthat will be used in absence of other information.

PLACE GUTTER

Gutters are redqred to model bypass flow along the surface between nodes. Typical applications of gutters in
FDOT designs are Curb & Gutter, median and adjacent barriers, and shoulder gutter. These are included as feature
definitions with the FDOTCONNECT Workspace and available when the Place Gutter tool is activated.

The tool is accessed from the p®IRAINAGE AND UTILITIES>LAYOUT>Layout>Place Gutter.

k4 Drainage and Utilities v H k2 s = -
m Horme Layout Analysis Components Utilities
o s
a k rh @ D\{ﬂ D:D <, Place Lateral
B - [ Place Gutter
Element .. Place Insert Place "
L1 Selection ii ¥ MNede Mede Conduit <] Place Catchment
Primary Selection
ﬁP'} |N|:| Feature Definition Place Gutter

Place Gutter
w_ .

Evnlarar
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Introduction

= Conduit 2
-l StormWater
=9
----- @& 2 Percent Cross Slope
----- @& 3 Percent Cross Slope
----- & 5 Percent Shoulder
----- & & Percent Shoulder
----- @& Ditch 4 Bot 4 Frant 4 Back Paved
----- @& Ditch 4 Bot 4 Front 4 Back Sod
----- @& Ditch 4 Bot & Front 4 Back Paved
----- @& Ditch 4 Bot & Front 4 Back Sod
----- & Ditch 5 Bot 4 Front 4 Back Paved
----- & Ditch 5 Bot 4 Front 4 Back Sod
----- @ Ditch 5 Bot & Front 4 Back Paved v

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

Place Gutter is used to define ttiellowing hydraulic characteristics of a drainage
network:

1. The path of bypass flobetween inlets
2. The shape of gutter betwekstets.

There is no relationship between the hydraulic definibbra gutter defined with this
command and the physical modehe hydraulic angbhysical characteristics are handled
separately and independently.

When the tool is started there is a check made to deteifrimalytic View is turned on.
It is necessary for analytic view to be toggtedbecause hydrauligutter definitions are
visible only by way of analytidew

Warning

Analytic view is not turned on for this viewport, placed elements will
not show up, Would you like to turn it on?

Yes Mo

Note I n the FDOTCONNECT Workspace, the default Drawi
When Analytic view is activ®@Ns best viewed at Full Size 1 = 1. The drawing kealea=ssed
at the following path: DRAINAGE AND UTILITIES>DRAW:>Drawimgpo&daesScale

Analytic View can be toggled on or off by activatin
Symbology When toggled on, transient informatiordisplayed for designer informatidout is not intended for
plans production

FDOTCONNECT for ORD Workflows ©2020 FDOT 2-4



Chapter 2 LAYOUT TOOLS & PROFILE RUNS

Introduction

B View 1, Default

ﬁ’) Presentation

@ Wiew Setup
||=@ Analytic Symbology
[] Use Analytic Symbology

Select Product:

Symbology Definition: |FDOT

View Number: | l:ll.__ll q

Hydraulic Analysis

Both Gutters and Conduits created in drainage models can be managed through Project Explorer, from the
following path:DRAINAGE AND UTILITIES>HOME>PRIMARY> Explorer> Drainageral Utilities Model

> (dgn file) >Conduits.

Q@ P,

" Drainage and Ltilties Model

I Su

Seanch

3 Modes

4 < Drainage and Utilities Model
4 <_» DRPRRDO1.dgn, Default

>
P @& Drainage Area
b B Profile Runs

PLACE CATCHMENT

Catchmentqdrainage aredsn OpenRoads may be used to compute peak discharges or to attach computed
discharge values to Nodes. The physical drainage area boundaries may be delineated using a digital terrain model,
simply drawn with MicroStation, or keyed in as a total area value.

The Drainage Library is an integral part of defining and computing discharges for Drainage Areas. With graphical
definition of the area boundary, runoff coefficients may be assigned from the available land covers include with

Catchment features definitionsthe Drainage Library.

Intensity values, for the peak discharge computations, are computed based on the time of concentration (Tc)

assigned to catchments
Depart mentlibsmry.Dr ai nage

dorationfrdgeency@ves that mre partéof thel nt e n s |

The tool is accessed from the p®RAINAGE AND UTILITIES>LAYOUT>Layout>Place Catchment

&4 Drainage and Utilities =1 = | T4 =N
Home Layout Analysis Components Utilities View

s s o 4

a k " 0\‘0 =g <% Place Lateral O Plac

R - [~ Place Gutter 8 Plac

. Element ..., Place Insert Place

o] Selection i..i * Node Node Conduit|C.) Place Catchmentl
Primary Selection Layout
CQ {No Feature Definition Place Catchment
= _ Place Catchment

FDOTCONNECT for ORD Workflows
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Introduction

As defined in Bentley Drainage and Utilities CONNECT Edition Help the Place Catchment Workflow includes
the following

Method- choose the method to dedwithe boundary of the area:

9 Pick Points lets you pick a series of points (by clicking in the graphics, Civil AccuDraw,
or snapped to other graphics)

1 Pick shape lets you select a graphic
1 Flood Fill lets you pick intersecting graphics

Select Outflow pick the node that the catchment outflows to, or Reset if this element has not
been created.

Select reference surfacepick a terrain model if you want a graphic to be created in the 3D
model (by draping the catchment boundary over the terrain model)s@t Re/ou do not want
this.

Use Scaled Areaif checked, the enclosed area of the boundary will be used. If unchecked, you
can type in the area to use in the Area field.

Feature Definition Defines the feature definition to be assignetheonew catchment

fiDesign intent builds associations and relationships between civil elements. i@fgeoiation

(how, where, and by what method it was created) is stored with the object to insutigitied o
intent is retained and honored in the design. If an element is modified, any related elements will
recreate themselves based on these stored relationships.

Note In OpenRoads, although automatic subarea delineation is not currently availehleemistipésy ca
be assigned to a single node. For typical FDOT projects, where a combination of impervious and pervious
areas is collected by an inlet, there are several workflows available to usgiRlavewasiggle
shape catchment that represeultiple land covers and input the Percent (%) of each land cover in the
catchment properti2gPlace multiple shapes and catchments to represent multiple land covers. Use
available feature definitions such as grass or pavement. The floochdyl beetremdul with this
approach.

| Drainage and Lilties Model I Surv
Q) Q , s

| Seanch

4 < Drainage and Utilities Model
4 < DRPRRDO1.dgn , Default
B Modes
B = Conduits
pll &7 Drainage Area
» HH Profile Runs

PROFILE RUNS

A Profile is a path between two nodes, spanning one or more links. This chapter will cover creation of profile
runs. Analysis and plans production uses of profile runs for FDOT projects will be discuksted ahapters.

The tools are accessed from the ABRAINAGE AND UTILITIES>LAYOUT> Profile Runs>.

FDOTCONNECT for ORD Workflows ©2020 FDOT 2-6



Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

wo B

Hydraulic Hydraulic Utility Run Project
Run From Mode Runs to Qutfall From Links  Run

Profile Runs

As defined in Bentley Drainage and Utilities CONNECT Edition Help, there are several methods available to
create profile runs

Hydraulic Run From NodeCreates a profile run from a selected node to the outfall, or between

two selected nodes. This tool only works on hydraulic (i.e. storm or sanitary) networks.

Hydraulic Runs to Outfall Creates a profile run for every path, frahee most upstream nodes

to the outfall. These paths are sometimes known as trunks or branches. This tool only works on
hydraulic (i.e. storm or sanitary) systems.

Utility Run From Links Creates a profile run from selected links, for any type of ufity.
storm, communications, electric, etc.) The links must be consecutive, without gaps between them.

Project Run- Projects a profile run created using the tools above onto a linear element, which
could be a road centerline, or another profile run.

Profile Runs

created in drainage models are managed through Project Explorer, from the following path:

DRAINAGE AND UTILITIES>HOME>PRIMARY> Explorer> Drainage and Utilities Model BGN file) >

Profile Runs

EXERCISES

| Drainage and Ltilities Model [ Sun|
O , =

Search

4 < Drainage and Utilities Model
4 < DRPRRDO1.dgn, Default
B Nodes
b B Conduits

b @& Drainage Area

. I

EXERCISE OVERVIEW T LAYOUT TooOLS & PROFILE RUNS

In this chapter exercise, users will create a simple drainage network. The existing terrain, proposed Centerline of
Construction and SR61 roadway models will be added as references. Display settings will be adjusted to aid
identification of drainge patterns. An inlet, a manhole and an outfall will be placed and connected into a drainage

network.
21
2.2
2.3
2.4
25
2.6

Attach references, set active terrain

Set view, display, window settings
Review tools to identify drainage patterns
Review Civil Accudraw

Place Node with Civil Accudraw.

Place Node (Outfall, no Civil Accudraw)

FDOTCONNECT for ORD Workflows ©2020 FDOT 2-7



Chapter 2 LAYOUT TOOLS & PROFILE RUNS

2.7 Place Conduit

2.8 Evaluate placed nodes and conduit, adjust elevations
2.9 Place Catchment

2.10 Create Profile Run

2.11 Place Gutter

2.12 Create a-Bottom drainag structurd-eatureDefinition

FDOTCONNECT for ORD Workflows ©2020 FDOT
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

Exercise 2.1 Attach References and Set Active Terrain

1. Open FDOTONNECT, set the Workspace toiMRBE0BIBINLLEdId sel ec

2. Browse to the dr aDRRRRPE@L.Agrio.l der and open
3.

A
Navigate through the following path to open the References dialog and attach the files listed below:
DRAINAGE AND UTILITIES>HOME>PRIMARY>Attach Tools> References>Tookttach:

a. Survey folderGDTMDRO1.dgn.

ﬂ Attach Reference - C\Worksets\FDOT\22049555201_CE\survey', x
Look in: | survey V| G 5 il B 53 # 30 - VB DGN
ﬂ’ Mame - Date modified Type Size
eng_data 2/10/20209:25 AM File folder
Quick access =4 GRTMRDO1.dgn 4/27/2020 8:47 AM  Bentley MicroStati... 208 KB
u £ JSURVRDOT.dgn 4/27/20208:4T AM  Bentley MicroStati.. 4,328 KB
Desktop
Libraries
I\] Attachment Method
This--I;'C Coincident World ~
W
Network
File name: |GDTMRDO1.dan ~| [ open_|
Files of type: CAD Files (".dgn;".dwg;"d«d) ~ Cancel
s Save Relative Path
i. If prompted, select OK to the alert shown below.
e Alert X
ﬁ Selected file(s) do not belong to the active WorkSet. Do you want to
L] continue?
[ Do not display again.
b. Drainage folderPDPLRDO1.dgn
C. Roadway folderALGNRDO1.dgn, MODLRD_Mainline_61.dgn,
MODLRD_Details_61.dgn,DSGNRDO01.dgn
FDOTCONNECT for ORD Workflows ©2020 FDOT
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

Slot 7 \r_’\, 2 File Name Model Description

1 A\Roadway\MODLRDMainline61.dgn Default Master Model
2 Aroadway\ALGNRDO1.dgn Default Master Model
3 AroadwayyDSGNRDO1.dgn Default Master Model
4 .ZRoadway\MODLRDDetail61.dgn Default Master Model
5 survey\GOTMRDO1.dgn Default Master Model
6 DRPRRDOO.dgn Default-3D

7 .\Roadway\PLPRRD_LABELING_01.dgn Default Master Model
3 Aroadway\RWDTRDO1.dgn Default Master Model
9 SroadwayvAerials.dgn Default Master model
10 PDPLRDO1.dgn Default Master Model
11 DRPRRDOO.dgn Drainage_Divides  Master Model
12 survey\SURVRDO1.dgn Default Master Model
14 AUtilities\UTPRCNO1.dgn Default Master Model

4. Select Fit View to reset window extents to new refererii

B View 1, Default
Sy~ L PLPRO® D B3| & G

5. Click on the outer perimeter of the existing terrain in G®TMRDO01.dgn file and hover over the
perimeterto activate the popip menu.

6. Click on the middle icon in the pop up menu to Set as Active Terrain Model.

FDOTCONNECT for ORD Workflows ©2020 FDOT 2-10
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

Exercise 2.2 Set View, Display, Window Settings

1. Next, move the mouse over to blank space in View 1, hold dbemight mouse button to open the
quick menu for display, and selégiew Control >3 Views Plan/Profile/3D.

Select All On Level By Element

View Control 1 View
2 Views Plan/3D
2 Views Plan/X5

2 Views Plan/Profile

Copy
Move

Scale
2 Views Plan/Superelevation

= Rotate

3 Views Plan/Superelevation/X5
3 Views Plan/Profile/3D

3 Views Plan/Profile/X5

View Attributes o 3 Views Plan/¥5/3D

Model Properties 4 Views Plan/Profile/%5/3D

Clip Volume Ref Adjust Colors

Select All Dynamic X5 View

Mirror

Select Links

Select Mone Profile View

Toggle Construction Class

Levels Off Except Element

Select Previous

Cut to Clipboard

Copy to Clipboard Lopmeaes

Paste from Clipboard Displayset Clear

Arrange Windows
Turn Level Off by Element

3 Delete Element Rotate View

Fit View
Ilustration View
Smooth View

WireFrame View

2. The views will automatically orient Plan View in top left, 3D View in top right, and Profile View along
the bottom. The 6OpewbawDpdaewmi al Poopopse up.

Open a Dynamic Profile View >
Select OK to Create a Dynamic Profile View

a. Click OK and follow the prompt to Locate Profile Element. Zoom into the plan view and select
the alignment for SR 61, as shown below.
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B View 1, Default =N EoR
E-&@u- 4 2000800 B3 &%

b. Next, move cursor to profile view andda |l eft cl

C. As shown below, the proposed profile along SR 61 is populated in the bottom profile window
and the corresponding alignment in plan view is highlighted teal with arrows for direction of
profile.

N L 2PRAY O EE & B4 PLROND HoRED IR

AttachedLongSection - CL_SR51
A RPPROHE DA SR wBlal

o
13
[
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

Exercise 2.3 Review Tools to Identify Drainage Patterns

In this exercise, the user will revieavsample of toolavailableto designers fouse indelineation of drainage
areasRefer to Learning Resources for information ddlitional toolsand OpenRoads features.

1. Profile Reports

a. Click on and hover over tha@posed profile, CL_SR6tb activate the quick mengelect the
Profile Report icon from the quick menu.

Profile Report

b. From the Bentley Civil Report Browser, select VerticalAlignmentReview.xsl from list on the
left.
C. Review this report in the vicinity the SR 61 dof 98 intersection. See VPI at STA 699+99.14

with a high point elevation of 35.24, a vertical high point (VHP) at STA 711+79.56, elevation
35.63, and a vertical low point (VLP) at STA 706+49.68, elevation 31.65. Close the report
browser.

2. Terrain Display

a. Another visualization tool is in the 3D view on the terrain itself. Expand the 3D view and click
on the down arrow to expand the view attributes tool, located at the top left of the window.
Click and turn on Level Overrides. Close the dialog.

W View 3, Default-30

w View 3, Default-30
ERc - L PLPOO@N Gy B
View Number: 3 l:ll.__ll Eﬂ
Ea Presentation =
Display Style: | lllustration:Ignore Lighting v| .
T, ACS Triad [B5 Fast Cells
E Background = |Fill
=11 Boundary Display .j:ﬁ Grid
5 Camera g Level Overrides
v Clip Back == |Line Styles
< Clip Front = |Line WWeights
Clip\."olume F Markers -
Construdions [ }|Patterns
Default Lighting 0 Tags
Dirr'ensions A | Text
Data Fields 14 Text Nodes
@ Displaysst |§|Tran5|::arenc:',.r
Height Field
Global Brightness: @ < > {
@ View Setup
[&F Background Map v
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

b. Next, clickon and hover over the boundary of the proposed teiwaactivate the quick menu.

R &

-

3|

C. From the quick menuwcsoll down to Calculated Features Display, Source Features Display, and
Reference. Note, read only attributes are greyed out.

Calculated Features Display -~
Major Contours Off
Off
On
Off
Off
Off
Off
Source Features Display ~
Off
On
Off
Off
Off
Off
Feature Spots Off
Reference ~

Override Symbolog No

d. Under Reference, change Override Symbologyés Attributes from Calculated Features
Display and Source Features Display are now available to edit. For example, change Flow
Arrows toOn. Close properties window and review the 3D terrain display.

3. Analyze Trace Slope

a. The final tool review in this exercise is at the following pafRAINAGE AND
UTILITIES>HOME>MODEL ANALYSIS>Civil Analysis>Analyze Trace Slope Activate

the tool.
&S &L 9

Ciwil Terrain Import Imp
Analysis = Import*  Geometry = Utiliti

Analyze Point

Analyze Between Points
Calculate Area

Analyze Velurme

Inverse Points

Analyze Trace Slope

Analyze Pond

Element Component Quantities
Create Cut Fill Volumes
Cuantities Report By Named Boundary
Mass Haul Diagram

& A EFEEN A Nl N e T

End Area Volumes Report

-
S

Cross Section Report
3D Drive Through

uff (¢
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

b. For this exercise, select Maximum Slope Trace method, with Minimum Depth 8&0and
Trace Slope Direction set to Dowlnder Feature, find and select the Trace Slope feature
definition. You can enter a name for this feature or use the default.

Trace Method Maximum Slope Trace |«
Minimum Depth 0.50
Trace Slope Direction Down e
Feature LS
Feature Definition Trace Slope o
Mame Trace Slope
C. Follow the prompt to select the terrain model element. This is done by seleetibguhdary
of the terrain.
[ [P L
s ~
e s
Select Terrain Model elej'r.ert
.

d. Follow the next prompt in the lower corner of the screen, Select a Start Point for Trace Path.

| #ALT > to toggle trace direction
| “SHIF T = to toggle trace method
|Elevation 1=31.58

|Elevatian 2=30.73

|Elevation Difference=125

Terrain Model: DTMTopMesh
Triangles

Elevation 31.98'

Slope 2.06

As 1593

Level: DTMTopMesh

Ref: Ref-3 (. \roadway\MODLRD_MainLine_01.dgn)

== 1= === |

IIIIIII'IIIIIIII

e. Theresulting path is the steepest descent from the point selected through the terrain model that
terminates at the low point. the sample shown below, a yellow path originates at the point
selected, and the green polygon represent the low point location.
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Exercise 2.4

Exercises

Review Civil Accudraw

1. Reset the view controls to 2 Views Plan/3D, (hold down +dick in the plan view, navigate to View
Control, selec® Views Plan/3D.

2. Navigate toDRAINAGE AND UTILITIES>LAYOUT>Toggles>Civil Accudraw and click to toggle
on. The Civil Accudraw menu can decked, and when expanded looks like the following:

-,
s

-
-
I'\

7 1®

-

o ® 1 4

Ay

3. Thistool is useful for designers when placing drainage features using precise input. Hover over the icons
for descriptions of each. The upcoming exercise will demonstrate use of Accudraw with-Stédien
Click the StatiorOffset icon to activate.

Exercise 2.5

24
Staticn-Offseti

Place Node with Civil Accudraw

The processes followed in this exercise will result in a dodationthat automatically adjustto changes in
alignmentor terrain elevatiomo maintainthe relativehorizontal and vertical placememtoperties

1. Navigate toDRAINAGE AND UTILITIES>LAYOUT>Layout> Place Nodeand click to activate tool.

The tool may open by default with the foll owi
forNodeE|l evati ond:
42 Place Node — *
[] Elevation 0.00
] Vertical Offset 0.00
Rotation -~
Rotation Mede  Absolute ~
] Reotation N90°0000"E
Feature -~
Feature Definition  Existing Comm Manhole|
MName Prefix ECOMMHE-
2. Before following plan view prompts, update the dialog with the following:
a. Check the Vertical Offset box and enter the v@@1 This is a temporary workround for
FDOT structure elevation to properly align with the top mesh surface
Note, the Place Node dialogi@phagthis value to thendredth
b. Change rotation mode ®Relative to alignment
C. Select the FDOT Curb Inlet Type 2 feature definition from the-goin menu: Node:

Stormwater Node: Drainage Structures: CuthttCurb2 . Upon selection, the dialog may

expand to show the Drainagelnlet ltem Type attributes. FDOT Drainage ltem Types will be

discussed in a later chapter.

FDOTCONNECT for ORD Workflows
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

&% Place Node — et
[] Elevation [0.00 |
Vertical Offset [0.001 |

Rotation -~

Rotation Mode |He|ative to alignment |~ |

Locate Reference Element for Rotation | w |
[] Rotation [N90°00'00"E |

Feature A
Feature Definition IntCurb2 e
MName Prefix 5-

Drainagelnlet A
Type -
Depth W
PayltemNumber 0425 1
Designiotes
ConstructionFemarks

3. Now that the dialog is set up, follow the prompts tacpléhe curb inlet. The current prompt is Select
Reference Element for Node ElevatidMith the 3D view open, ove the cursor over to the 3Dodel
and left click on the edge of the proposed terrain.

| Select Reference Element For Node

| Elewation.

{=Reset> to Type an Elevation,

;o T

Hint  If an OpenRoads tool is prompting the user faaladplittpthe specific prompt can usually be seen
both on the cursor and in the messages located in the lower left of the OpenRoads window

4, The next prompt is Define Catchbasin. This exercise will not choose to activate this k&ftiolick to
move on o next promptThere are available workflows within OpenRoads tools to automatically place
catchbasins, assign to node, and update based on terrain properties and node locations. Refer to Bentley
Product training and online help for further details. Th®OF®ample exercises will place the node and
catchbasin features separately.

5. Since Civil Accudrawi StatiorrOffset was activated when we initiated the place node tool, the cursor
prompts now include the following fields for Station and Offset:

Station | 0+00.00
Offset |0.00°

Define Catchbasin

|\Vertica 0 .00

6. Usette tab button to cycle throu
The tool prompts change to 6S
back to plan view and select the centerline alignn@n SR61.

gh t heodbpr(drmpt Ofoirelgd s
el ect a reference e
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

Select a reference
element or Reset to
return to command.

Define Catchbasin
% Vertical Offset| TN

Complex Element: CL_SRE1
Feature: Alignment\Centerline
Active Profile: CL_SRG61_PR1 ' Line

Level: CLConst_dp
Ref: 6 (roadwayW GNRDO1 dgn)

o)

7. Now, the node placement is associated with the project alignment. Moving the cursor dynamically
updates the tool display of Station Offset. Use tab to cycle to the Station line and0&%@:100 Tab
to the Offsetlineandentdd.0 Thi s hatshé&l loeka&tdi eomdédof the curb in
RT.

Locate Reference Element for Rotation

8. The next prompt is Select Rotation Mode. In the earlier setup, we selected Relative to alignment. Left
click to accept this mode and the next prompt is to select the element that defines theatimate rot
Select theCL_SR61alignmentfrom Step 6and enteSOC0 0 6 0if theERotation field.

9. After accepting settings, the program takes some targrocess. This is normalhen placing anew
nodetype for the first time. Left click to exit the place notl@ol. Next we will explore and update
properties of the node just placed.

10. With the plan view active, open References dialog and turn off the 3D model. This can make it easier to
isolate the 2D linework.

References (6 of & unique, 4 displayed) — X
Tools  Properties
E_E - hj Y 4 N ¢ A 520 50 A z, ' ] Hilite Mode: | Boundaries ~
Slot 4 File Name - Madel Description Legical Orientation Presentation  Visible Edge: [=] J Y &l
& Mroadway\ALGMRDO1.dgn Default Master Model Coincident - World Wireframe Wireframe v~ ¥
4 JMroadway\DSGMRDOT.dgn Default Master Model Coincident - World Wireframe Wireframe v~
5 JMroadway\MODLRD_MainLine 01.dgn  Default Master Model Coincident - World Wireframe Wireframe v~
2 Msurvey GOTMRDO. dgn Default Master Madel Caoincident - World Wireframe Dynamic vooN W
1 DRPRRDOT.dgn Default-3D Ref Coincident - World Wireframe Dynamic ¥y v
3 PDPLRDO1.dgn Default Master Model Coincident - World Wireframe Wireframe ¥ Y

. Select the node. Since this was placed using 8adudraw, StatiorOffset, the location is locked along

these parameters, but may be edited with the orange label and dimension manipulators. For example,
click on the 40.006 di mension and type in 100.00
automatically moved to 100.006 RT offset. Test <ch
relocate the node to original STA706+8006 RT | ocati on.
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12. With the node selected, hover over the node linework and open the center icon from the quick menu,
Utility Properties.

13. The Utility Properties contain two tabs: Subsurface Utilities and Hydraulic Analysis, shown side by side.
Most of the properties havreen automatically loaded based off the feature definition and prototype.
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Exercises

E’J Properties - Storm Water Node - 5- (14) — b4

Subsuface Utiitiss  Hydraulic Analysis

E’J Preperties - Storm Water Node - 5- (14) - X

Subsurface Ltiities Hydraulic Analysis

5. v| ® @ |? 5 v|

<Show All> ~

Property Search

v  <General>

14
Label 5-
Notes
GI5-1Ds <Collection: 0 tems>
Hyperlinks <Collection: 0 tems>
Feature Definition MNode'StomWaterMNode\Drainage Structure
3076
v  <Geomelry>
X (ft) 2,006,304.50
Y (ft) 403,013.08
v  Physical
5512
Elevation (Top) (ff) 30.85
Elevation (Imvert) (ft) 2595
+ Retlerences
Baseline Feature
Baseline Station (ff) 000
Baszeline Offset (ft) 0.0
Elevation Reference DTMTopMesh
w  Utility Data
Owner
Operational Status In Service
Storm Water Only
Inlet Curb Opening
w  Utility Footprint
Length (f) 176
width (ft) 13.1
~  Utility Quality
Quality Level Undetemined
Authority Certified
Luthority Description
Investigation Level Land Survey

X(f)
Specify the geometric coordinates for this entity.

Note

prototype or feature definition.

14. In each tab, the References sections, the Baseline, Station, Offset informatiomn Isl&ither zero. For

e e F

[[J Add to Selection
<Show All= ~
|P|Up3|t',- Search v| o~
v  «General> ~
438
5-
Motes
Gl5-1Ds <Collection: 0 items>
Hyperlinks <Collection: 0 items>
Feature Definition MNode'Storm\WaterMNode'Drainage Struch
v  <Geomelry>
X (US Survey Fi) 2.006,300.89
Y (US Survey Fi) 403,012.28
(N/A)
w  Active Topology
Is Active? True
+ Design

Local Pipe Matching Constraints?  True

Pipe Matching? Crowns
Matchline Offset (ft) 0.00
Allow Drop Structure? True
Use Drop Structure to Minimize Ca True
Minimum Drop Depth (ft) 1.00
Design Structure Elevation? True
Desired Sump Depth (ff) 1.00
Freeboard (Required) (ft) 113
Design Inlet Opening? False
Falze
v  Flows
Flow (Additional Subsurface) (cfs) 0.00
Flow (Known) (cfs) 0.00
Flow (Additional Carryover) (cfs) 0.00
External CA (acres) 0.000
External Te (min) 0.000
v Inflow (Wet) [¥]

Label
Descriptive label for this element.

Feature Definition and Prototype properties used for drainage nodes, conduits, and catchments are one
time and ongay. For example, if a prototype is edited after a node tisoglaeslits will not be
reflected in the node properties. Conversely, if edits are made to a placed node, this has no effect on the

these location properties to be associated to individual drainage features in the model, there is another

workflow that is needed and can be performed individually or with multiple features simultaneously

a. Close the Utility PropertieaVith the node still selected, open the element properties. Scroll
t hat

down to the Ut

FDOTCONNECT for ORD Workflows
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

Properties > X

4 ?u Elements (1) “
4 Node: S-
P ltems
O Circle
" Line
# Line
" Line
r~ Arc -
General ~AN
Element Descriptior Node: 5-
Cell Name InttCurb2_35
Cell Type Graphic
Class Primary
Mumber of elements 26
Template (None)
Annotation Purpose False
Is Annotation False
Geometry ~
Cirigin 2006297 74" 403007 .77
Angle 555°0709"E
Scale X 1.00000
Scale 1.00000
Feature v
Utility ~
Vertical Offset 0.00
Ground Elevation  30.85
Invert Elevation 2595
Use Slope of Surfac False
Elevation Reference DTMTopMesh
Station/Offset Referf {37315 [
Lhility 1D 14
Utility Properties Open Uiility Properties
Extended ~
Default
8/23/2020 3:10:54 PM
Modified
Not New
Unlocked Y]
b. Click the ellipse and follow the prompts to define the reference baseline. Select the same

alignment used fonode placement, CL SR61.

Select Reference Element For Node

C. To verify this has taken effect, unselect & reselect the node. Reopen the utility properties and
check the References section. Close the properties dialogs.
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+ References
Baseline Feature CL_SR&1
Baseline Station (f) T06+50
Baseline Offset (ft) 40.000
Elevation Reference DTMTopMesh

Note If the Station/Offset Reference (alignment file) is turnedcbidyrte corresponding Station and
Offset fields may not report correctly. If Station / Offsets are reporting 0+00 and 0.00, follow steps 11a. and
11b to reestablish the link. This can also be accomplished with a selection set.

15.Bef or e we nexplore ammther way ® tiaiess the node properties. Navigate to this node in
Project Explorer: DRAINAGE AND UTILITIES>HOME>Primary > Explorer > Drainage and Utilities
Model > DRPRRDO1.dgn > Nodes

16 Ri ght <click-6on ot kex pramdle ,t h®&S t ool s available for n
node to $101. Node names can be set during placement in the place node prompts or renamed
subsequently in Project Explorer.

4 < Drainage and Utilities Model
4 < » DRPRRDON.dgn , Default
4 Modes

[» “
X Delete

— .
Conduits Ay Utility Properties
& Drainage A

Rename

BB Profile Run “4%F  Hydraulic Run From Node

®| Report

[a] Fit To View
J foom

O |zolate

Clear lsolate
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Exercise 2.6 Place NodgOutfall, no Civil Accudraw)

In Exercise 2.5, the node was placed with horizontal properties dependent to a roadway alignment. In this exercise,
the node location is not dependent on an alignment, and wouttianogef the roadway alignment were updated.
However, the node rotation would update automatically for changes in the pond geometry.

1. Navigate to DRAINAGE AND UTILITIES>LAYOUT>Toggles> Civil Accudraw and click to toggle
off.

2. Navigate tdRAINAGE AND UTILITIES>LAYOUT>Layout> Place Nodeand click b activate tool. The tool may
open by defaul't with the following window and a
El evationo

3. Before following plan view prompts, update the dialog with the following:

a. Check the Vertical Offset box and enter thé&ued.001 This is a temporary workround for
the FDOT structureslevationto properly align with the top mesh surface.
b. Change rotation mode Relative to alignment
C. Select the FDOT Cross Drain Mitered fiittiord Secti o

from the pulldown menu: Node: Stormwater Node: Drainage Structures: Outlet: Mitered End
Section (Cross DrainMESC18RCP4S.

d. Type in the Name Prefig-102

4, Now that the dialog is set up, weodl IromptasIiSklectw t he p
Reference Element for Node Elevation. In plan view, move the cursor over to the pond and left click on
one ofthe handles of the pond corrid@he small ticks around the top and bottom perimeter).

Select Reference Element For Node
Elevation.
<Reset> to Type an Elevation.

5. With the pond surface selected, moving the cursor along the pond side slopes will dynamically report
the elevation of the surface. Find a location along the pond bottom (blue line) approximately aligned
with S101 and left click to select location and ade@ to the next prompt, rotation.

Define Dutfall
& Vertical Offset| [
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6. Select the pond bottom blue line as reference element for rotation. The Rotation angle or bearing will be
about this line, enter N90OAOOOGOOOW. Left click to
MES. One complete, right click to exit the tool, which is ready to place the next node.

Flevation

Define Outfall
& Vertical Offset| [Tl

7. The MES is not yet at the desired | ocation. Ne xt

node.

a. Using Element Selection tool, click ¢he node. The brown dét arrows and orange text are
all editable when the node is selected. If the node was initially placed at the wrong rotation,
overriding the value here is an easy way to fix it.

b. Select the dot at the reference location point and move downwérdtdbe end of the MES is

aligned with the pond. Left click to accept new location.

Define new location for node.
<Alt= to change elevation
reference surface

% Vertical Offset| TN

C. Finally, reselect the node and open the element properties. Scroll down to the Utility section
and see that Station/ Offset Rthddickthmadjacents 6 Non
ellipse and zoom out as needed to select CL_SR61.
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Exercise 2.7 Place Conduit
1. Navigate toDRAINAGE AND UTILITIES>LAYOUT>Layout> Place Conduitand click to activate
tool. The tool will open by default with the prom

2. Before following plan view prompts, update the dialog with the following:

a. Select the Circula€oncrete feature definition from the pdibwn menu: Conduit: Stormwater:
Drainage Pipes: Circular PipgSircular -Concrete.
=~ Conduit
- Communications Segment
- BlectricalSegment
- GasSegment
StormWater
- Culverts
-l Ditches
= Drainage Fipes
-l Box
Circular Pipes
@
& Circular-French Drain
@ Circular-Metal Spiral Rib
@& Circular-Metal-Helical

b. Since the pipe we intend.to placdriem S-101 (upstream}o S 102 (downstream)type in the

- - [

Name PrefixP-101
C. For the Description field, use the pulldown menu to sel8dhch.
d. Leave the remaining input blank, the completed dialog is shown below:

Select Start Node

Curve Variables

[ Pull
[ Segment Length

[ Slope

Feature
Feature Definition
Mame Prefix
Type

Description

3. Nowthatthedialogissetup,e 61 I f ol |l ow the prompts to place the
Start Node. In plan view, zoom towards the curb inletp$ and move the cursor along the connection
region, shown in dashed orange. Locate an area that is approximately béeveentér of the structure
and the MES, 802 and left click to accept the starting point.
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[~

4. The next prompt is to Select node to make a connection. Since we intend to place a straight pipe with no
curves or bends towards1®2, we will ignore the<Alt> and <Ctrl> options available in the prompt.
Move the cursor to the connection region eh(®, left click to accept.

N

Hint  In the FDOT CONNECT Workspace, default pipe symbology includes arrows to indicate direction of flow
from upstream to downstream

5. For pipes, the manipulators are at the ends and may be used to adjust the start or end of pipe.
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Exercise 2.8 Evaluate Nodes and Conduit iKS and 3D views. Adjust Elevations

1. So far, the place node and conduit exercises have kept the initial default elevatiotigzopars
exercise will show how to view the vertical properties and edit. Activate View Control by holding down
the right mouse button and selé&WViews Plan/XS/3D The windows will automatically adjust and
Select OK to the prompt to Create a Dynamic\K&w.

View Control M [F 1View
:.E_rl Copy l_.;] 2 Views Plan/3D
S Move [@ 2Views Plan/X5
= Scale [@ 2 Views Plan/Profile
% Rotate l_j 2 Views Plan/Superelevation
"‘L Mirror [@ 3Views Plan/Superelevation/X5
] [g 2Views Plan/Profile/3D
¥ SelectLinks Y \(3 3 Views Plan/Profile/Xs
lae View Attributes (5| 3 Views Plan/X5/3D
Model Properties [ 4 Views Plan/Profile/X5/3D
Open a Dynamic Cross Section View X
Select OK to Create a Dynamic XS View
Cancel
a. Follow the next prompt to Locate Corridor or Alignment by selecihg SR61

Fill in the dialog with the settings: Left Offset = 0, Right Offset = 100, Station = 706+50,
Interval = 10. Left click to accept these settings in the prompts untBetect or Open View
prompt is active. Click anywhere within the blank window to automatically load the cross
section.

6(_?1\

Left Offset
Right Offset [10000 |
Station
Interval Select or Open View

(]
B4 220090 PE|&EES

=
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2. Since the MES was placed using a 0.0006 vertical
P-101 defaulted to the elevation of the pond at the node reference point location. However, now that the
S-102 outlet structures is linked te1®1, wren we override the downstream invert to EL 25.00, the
MES invert elevation will follow.

a. In plan view, select and open properties fat@. Type in 25.00 in the Stop Invert field:
Utility -~

thilit;,' Froperties Open WRility Properties

b. In cross section view, click in the window to refresh and see updatesdoBtl01 and S102
inverts.

View Properties |v|/ |=1 - 706+50.00 -

C. Next, verify the change in-$02 by selecting the node in plan view and open properties.

uUtility A~

Vertical Offset  0.00°

Ground Elevation 2721
2500

Use Slope of Sud False

Elevation Referer default

Station/Offset Re CL_SRB1

tility 1C 15

Match Slope of C False

Ltility Properties Open Utility Properties

3. Finally, in cross section view, zoom in towards the curb inldQ% In plan view, open-$01 properties.
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Exercises

= View 1, Defautt
- PLLOOYD | IE B RS

A

1

Fropertes

v IX

4 %b Hlements (1)
4 @ Node: 5-101

b @ ltems
) Circle

/ Line

/ Line

/ Line

 Ac

/ Line

General

cript Node: 5-101

Cell Name InitCurb2_35

Template

Is Annotation  False

Geometry

Angle S55°0709"E
Scale X 1.00000
Scale Y 1.00000

Feature

utility

Vertical Offset  0.00
30.85
n 2595

r False

B Referer DTMTopMesh
Station/ffset Re CL_SR61

tility 1D 14
Utility Froperties Open Utility Properties:

Extended
Default

Modified
Not New
Locked Unlocked
Display Style
Drainagelnlet

Type
Depth

Origin 2006297.74' 40300777

8/27/2020 9:39:54 AM

(From View Display)

-

-

Invert Elevation 25.9% the default structure invert elevation assigned-1®§ based on the
default height defined in the feature definitions. Similar to the default pipe invert assigned at S
102, the initial PLO1 upstream invert matches the structure invert-405 Thepipe and
structures inverts are linked to a point. The steps below will demonstrate this.
i. If the pipe invert is lowered below the structure invert, the structure invert will
automatically be lowered to match. Seleet@, open properties, and edit the togam
invert elevation to 25.20.

TV Lad
[ ] o || =] &R
Start Point 2006302.01°.403013 93
View Properties || |« = 706+50.00 M Ll End Point 2006331.29°.403056 04
Len 51.29°
Feature -~
Feature Definitior Circular-Concrete
Feature Name  P-101
Description 18 inch
Trench No
Utility -~
Start | 5101
5-102
25.20}
Stop Invert 25.00
C 1.50°
ent True
20
Utlllt', PI'ODGI'!I&: Open Lkility Properties
Extended -~
Default
8/28/2020 2:03:36 PM
Modified
A0 0 O e O e O Nes Mot New
Pl ol ol S | ocked Linlncked

ii. However, to allow for pipe thickness, seleet@lL and open properties to edit the structure
invert to 24.20. This time, the 01 pipe invert, does not follow, but remains at 25.20
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Exercises

= = Engle S55°0709"E
Scale X 1.00000
View Properties |v| |« = T06-+50.00 x| - Scale Y 1.00000
- Feature ~
Feature Definitior InltCurb2
Feature Name  5-101
____________________________________ Description
Utility ~
Vertical Offset 0,00
Ground Elevation 30.85
[24.20)
Use Slope of Surl False
Elevation Referer DTMTopMesh
Station/Offset Re CL_SR61
Utility ID 14
Utility Properties Open Wility Properties
~
Default
8/28/2020 2:20:42 PM
Modified
Not New
Unlocked

Dizplay Style (From View Display)

Note Refer to Standard Plentex 42801 fostandard placement of structure bottom redgire to
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Exercise 2.9 Place Catchment

1. Resetview control to plan view and zoom in toward®9$. Use F5 to Toggle Dim References. Navigate
to DRAINAGE AND UTILITIES>DRAWING>PlacementPlace Shapeand click to activate tool. For
this exercise draw a polygon from approximately center of median to back of sidewalk (RT) from
Station 705+00 to 708+0For this exercise, the active level (the level the preliminary shape is drawn)
does not matter.

Productien Drawing View

2 O+ ~%~ O
/' a/o_/.:../,\\, o O

Place Place _ Arc
Smartline Line 1201$™ [ Place Block

Placemer ¢ Place Shape

2. Navigate toDRAINAGE AND UTILITIES>LAYOUT>Layout> Place Catchmentand click to activate
tool. The tooland dialogvi | | open by default with the prompt fo

Select Layout Method

Method v

3. Before following plan view prompts, update the dialog withftiwing:

a. Select the Pavement feature definition from the-dalvn menu: Drainage Area: Catchment:
Drainage AreasPavement By default, this feature will assign a C value of 0.95.
b. Since the catchment we intend to place drains10F type in the Namerefix DR-101
P2
Method Fick Shape v
Feature ~

Feature Definition | Pavement W
Mame Prefix DR-101

4, Follow the plan view prompts, left clicking to accept the settings.

a. Pick the shape drawn in step 1.
b. SelectS-101as the outflow.
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C. <Reset> (right click) to continue picking without reference surface and close tool.

5. Select the shape amdver over the linework to bring up quick menu. Select Utility Properties.

6. The input used for hydraulic analysis are shown below. Most properties are inherited from the Pavement
feature definition, but Time of Concentration needs input. Eri€d0(minutes.)
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FDOTCONNECT for ORD Workflows

Exercises

&1 Properties - Catchment - DR-101 (..  — X
Subsurface Utities —Hydraulic Analysis
o Jee
-~ ¥ = []Addto Selection
<Show All> vl [
|Pr0pert;u Search V| o~
v  <General> A
C 446
Label DR-101
Motes
GI5-IDs <Collection: 0 tems:
Hyperlinks <Collection: Ditems:
Feature Definition DrainageArea*Catchment . Drainag
v <Geometry>
Geometry <Collection: 13 tems:
Scaled Area (acres 0.334
Use Scaled Area? True
Active Topology
Is Active? True
~ Catchment
QOutflow Element 511
v Inflow (Wet)
Inflow (\wet) Collection <Collection: 0 tems:>
v  Runoff
Runoff Method Rational Method
Area Defined By Single Area
Runoff Coefficient (Rational) 0.55000
Te Input Type User Defined Tc
Time of Concentration (min) [IXEEY]
Time of Cencentration (Comy 10.000
v Resulis
<Collection: 0 tems:
0.334
v
(MAAY
(NAAY
(NAAY
of (MNAA) v

7. Therebds one

an alternative to

pl acing separate

Rd.0leo betthraeprgsent theorati®of previous and impervious cover. As

shapesRfor

101 to calculate the weighted C vallrethe Runoff category, select the pulldown for Area Defined By

and Select Multiple Subareas.

*  Runoff
Runoff Method
Area Defined By
Runoff Coefficient (Rational)
Tc Input Type
Time of Concentration (min)

Rational Method

Single frea e
Single Area '
10.000

10.000

8. Inthe SubAreas line, click the ellipse next to <Collection: 0 Items>

©2020 FDOT
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w  Runoff
Runoff Method Rational Method
HAres Defined By Multiple Subareas
<Collection: 0 items> L]
Te Input Type ser Defined Te
Time of Concentration (min)  10.000
10.000
9. Enter the following into the Subarea€atchment (DRLO1) window prompted by the ellipsselect OK
to close the dialog. Close utility properties.
Subareas - Catchment (OR-101) >
[ X |
'ﬁ'rE: [Total Area Surface Runoff
{[:? (acres) | Description | Coeffident
30.0 0.267 |Pavement 0.95000
20.0 0.067 |Grass 0. 25000
QK Cancel Help
HinT  In OpenRoads, the Drainage and Utilities tables usually represent calculated values in yellow cells and

editable fields in white cells.
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Exercise 2.10 Place Gutter

1. Before placing a gutter, use Place Node tool to ad®F a new curb inlet, Type 1 (RT), at Station
705+00, 406 LT. Refer to steps in Exercise 2.5 as

2. Next, use Place Conduit tool to addl1P0 3 , a n e w-Cdn&die pipe, frocnddD3ata S101.
Refer to steps in Exercise 2.7 as needed.

Geometry -~
Start Point 2006424.11°.402937. 62
End Paint 2006302.51°.403011.11°
Length 142 08

Feature ~

Festure Definitior Circular-Concrete
Feature Name  P-103
Description 18 inch

Trench No
utility ~
Start Nede 5-103
Stop Nede 5101
Start Inwert 26.50
Stop Imvert 24 20
Diameter 1.50°
S dient True
L 25

Utilit;,' Froperties Open Ukility Properties

3. Also, use Place Catchment tool to add-DB3, a new drainage area, from approximately Station 703+00
to 705+00. Refer to steps in Exercise 2.9 as needed.
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4, Navigate toDRAINAGE AND UTILITIES>LAYOUT>Layout> Place Gutter and click to activate

RUNS

Exercises

v  <General>

MNotes

GIS-1Ds

Hyperlinks

Feature Definition
w  <Geomelry>

Geometry

Use Scaled Area?

~  Active Topology
Is Active?

v Catchment
Outflow Element
Inflow (Wet)

~  Runoff
Runaff Method
Area Defined By
Subareas
Tc Input Type
Time of Concentration (i

452

<Callection: 0 tems>
<Collection: 0 tems>
DrainageArea“Catchment O,

<Caollection: 4 tems>
0.225
True

True

5-103

Rational Method
Multiple Subareas
<Collection: 2 tems>
User Defined Tc
10.000

10.000

tool. After selecting Yes to the warning dialog to turn on Analytic View, the tool will open by default

with the

prompt

for

6Sel

Warning

Analytic view is not turned on for this viewport, placed elements will
not show up, Would you like to turn it on?

5. Before following plan view prompts, update the dialog with the following:

a. Sel ect

FDOTCONNECT for ORD Workflows

t he

6Bet ween
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b. Select the 062 Percent Cr oss -downomperud Cohdeiat ur e
Stormwater: Gutters:
C. Since the pipe we intend to placerermh S103 to S101, type in the Name Prefix Gutti&03.
& Place Link Betw... — * E-C Condutt P
=k StomWater
Method |Between MNodes ~ | El Gutters StormWater
Feature - . M ¢ Percent Cross Slope
- @ 3 Percert Cross Slope
Feature Definiticn |2 Percent Cross Slope |+ | @ 5 Percent Shoulder
Name Prefix |Gutter-103 | - @ & Percent Shoulder
Type Gutter Catalog -~ @ Ditch 4 Bot 4 Front 4 Back Paved
L — -« @ Ditch 4 Bot 4 Front 4 Back Sod
D MNo D Selecte( v
eseripten b e ..@ Ditch 4 Bot 6 Front 4 Back Paved
Curve Variables S - @ Ditch 4 Bot & Front 4 Back Sod
(7 Ful |D.D[:- | o D.rt::h 5 Bot 4 Front 4 Back Paved
-~ @ Ditch 5 Bot 4 Front 4 Back Sod
[ Segment Length |0.00 | @ Ditch 5 Bot 6 Front 4 Back Paved
6. Now that the dialog is set up, wedO3lastHeStartNode t h e
and $101 as the Stop Node.
7. Once placed, select the new Gutt®3 and open propertieBy default, the inverts of Structuresl83
and S101 are set as Start and Stop Invert of the gutter. Override these elevations to match the surface,

the structure top elevatiosbown in the corresponding node properties.

Feature

Feature Definitior 2 Percent Cross Slope

Feature Name  Guiter-103

Trench No
Utility

Start Mode S-103
Stop Node S-101
Start Invert 31.40

~

8.

30.85

Single Gradient

Utility 1D

True
453

Utility Properties Open Wility Properties

Close open dialogs. With tlyatter placed, the sample network is compéate readyor computations.

FDOTCONNECT for ORD Workflows
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Exercise 2.11 Create Profile Run

1. Use view control to sele@ Views Plan/Profile SelectCancelat the Open a Dynamic Profile View

prompt.
View Control P[E 1 View
Copy (@ 2 Views Plan/3D
Move (@ 2 Views Plan/X5
Scale [ | 2 Views Plan/Profile
2. Navigate toaDRAINAGE AND UTILITIES>LAYOUT>Profile Runs>Hydraulic Run from Node and
click to activate tool . The tool wildl open by def

5
_ c
Hydraulic

Run From Mode Select Start Node

3. Before following plan view prompts, update the dialog with the following:
a. Ent el0ltd2 026 in the Name field.

b. Select the Const. Lines Blue feature definition from the-goWn menu: Linear: Roadway
Design:Plan/Profile 2D LinesConstruction LinesConst. Lines Blue

45 Create.. — ot
Name 5101t 5102 |
Feature e

Feature Definition |Cu:unst Lines Blue |
Mame Prefi [ — : Roadway Design A
=~ Plan/Profile 20 Lines
. [ Bamiers and Walls
- Construction Lines
e
----- @& Congt Lines Blue Dash
e & Const Lines Green

4. Follow prompt and select$01 start node.
5. Select S102 as StofNode and left click té\cceptProfile Run.

&
Select Stop Node or Rezet to Accept
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6. If not already docked and open, click F11 to Toggle Project Explorer, or use following path and navigate

to profile runs: OpenRoads Standards tab: DRAINAGE A

ND

UTILITIES>HOME>PRIMARY>Explorer>Drainage  and  Utiles>Drainage and  Ultilities

Model>DRPRRDO01.dgnBrofile Runs.

|-/ Drainage and Ltiities Model | Survey
{: g ]

Search .

4 < Drainage and Utilities Model
4 < _» DRPRRDO1.dgn , Default
B Modes
M Conduits
b & Drainage Area
EB Profile Runs

S @ S-101to S-102

7. Right click on S101 to S102 to view the tools available to manage this profile from explorer.

Open Analysis Profile

e

4 B profile Runs

u W
HEl Open Profile Mod

b % Depen
= p-101

el

Open Engineering Profile

Rename

Reverse Profile Run

Regenerate Profile Run

Lock - Deactivate Profile Run Rules
Fit To View

Delete

‘o X[ @& It

Foom

|zolate

Clear |soclate

8. Select Open ProfilModel and follow prompt to Select or Open View by clicking anywhere wi
blank profile view window below the plan view window.

FDOTCONNECT for ORD Workflows ©2020 FDOT
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| |
EB-85-4 PPROOS ERIXS

B View 4, Profile - 5-107 to 5-102
Yv A PLOOBE DEE| R s Bk

Note In OpenRoads, if a profile is active in a view, the related linework in plan, including direction of stationing
is shown highlighted in plan view. Stationing in Drainage and Utilitiedqorofites @ipe run and
always start at 0+00.00.
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Exercise 2.12 Create a JBottom drainage structure Feature Definition

There will becases where a projemteds aariation of adrainage structure that is not provided in the default

FDOT DGNLib. Thisexerciseshows how to create a new Feature Definitiothe DGN design filehy

copying a similar structure and editing forchandes Ty pe 2 Cur b | nl-bottomwlibeh a 56 di
created based off thdnletC u r b zbdttong) Eefinition.

To trace how the Symbology links are made in a Features Definitiomxihisisas going to start from the
right side of graphic below, at the Feature Definition and work its way leftghrBeature Symbolggdasad
Element Template§Steps 1- 5). Finally, the exercise will work from left to right to-timk connections tdhe
news y mb o | ($tepsp-6)s

Levels,
— Element = ' Feature Feature
Nf :tl::;i:; g Templates Symbologies Definitions

........

Loves  Dvmbdisc
s =) Oytevel
Lo Sty s Bytovel
Wepts N Bytevel

Coll Settings. -
SO T [ InttCurb2
Material Seltings A

[resee

3
2
<l ciic

<

Dulast Elent Torginie  None

e
Cub2
7op Temgiste Dranage-Syechres\CorbAXD) TophaiiCurti2 ¥ e Syot Drainage Coanostion Region
B Temg Dranage-Bosoms Pl WCwb2

1. While in the Default or MultiModel Views inDRPRRD®.dgn, wse the Explorer Dialog (Function Key
F11 if you do not have it dockdNavigate to the OpenRoads Standards Tab then click on Standards to
expand list. The list contains loaded DGN Libraries ahd turrent file you are inExpand
DRPRRDO0Odgn

4 ¥ Standards
[ @ Libraries
4 DRPRRDO1.dgn (Default)
b Feature Definitions

[ Feature Symbologies
[ Annotation Groups
[ Annoctation Definitions
Civil Cells
Design Standards
B Terrain Filtars
Survey Settings
Site Layout Settings
B Utility Filters

w
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2. Expand Feature Definitions and scroll down to Node: Stormwater Node: Drainage Structures: Curb: to
view all the feature definitions that have been brought intad@isl from the default DGNLib through
placement of structures.

4 W MNode
CommunicationsMode
ConflictMode
ElectricalMode
GasMode
GenericModelsset
POLMode

a4 StormWaterMode
4 W Drainage Structures
4 W Curb
v @ InltCurbil
v @ InltCurbiR
v @ InltCurb?

3. Right click onInltCurb2 and selec€opy. This will automatically duplicate the feature definitidtor
this example,;t he new feature is for a Ty fpatom2ren@ner b | nl
InletCurb2J5Dia.

Cut

Copy

Rename

Delete
1 Properties

R Zoom v @ InltCurb?

5 lzolate
| BN [nltCurb?)5Dia

Clear |solate

4, Right click onInltCurb2J5Dia and open properties. Review and see properties copied from the P
bottom definition. It is appropriate for some propertieseimain, but some need changes for the J
bottom.
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Exercises

@1 Properties (OpenRoads Standards) - d

Pl @ Selection (1)

v @ InltCurb2)3Dia

Feature Definition L
Name InltCurb2J505a
Description Curb Inlet Type 2
MName Seed 5
Item Type ~
ltem Type Drainage Inlet
MNode L
Default Height 390
|Uze Slope of Surface True
Structure Type Inlet Curb Opening
Metwork Type Storm Water Only
Hydraulic Prototype ~
Prototype Inlet Curb 2
User Data Extensions -
Uszer Data Extensions <Collection: 0 tems>
Symbology ~
Paint Feature Symbology InitCurb2
Caonnection Region Feature Symbology  Drainage Connection Region
Solid Feature Symbology InitCurb2

a. Feature Definition: Name, Description, and Name Seed:

i. Add t o DeXksBeortitpotm @5n6: DOhi a .

b. Iltem Type: no change needed
C. Node: no changeneeded.
d. Hydraulic Prototypeno change needed

Note The Physical propes within the Hydraulic Prototypes include structure bottom sizes and dimensions.
For networks that model losses within structures, it may be appropriate to create a new Prototype for J
bottom structures. However, for simple drainage networks, ¢fze bioits not significantly impact

the hydraulic performance.

N 0]

symbolog is required.

User Data Extensions: no change needed
Symbology:only theSolid Feature Symbology will neathangegsee Stef), but firsta new

5. Closethe properties dialog anthvigate back through Explorer and right click to make a copy of the
InltCurb2 Solid FeatureéSymbology: OpenRoads Standards: DRPRRDO01.dgn: Featytenb o : o gy 6 s
Solid: Node: Stormwater Node: CurbnltCurb2 . Name the new symbologg match the new feature
definition: InltCurb2J5Dia and right click to open properties.

FDOTCONNECT for ORD Workflows
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4 9 Standards @q
3 Librari
Ll Libraries 4 () Selection (1)
Ll DRPRRDO1.dgn (Default) )
B Feature Definitions # InltCurb2)5Dia
4 Feature Symbologies
> Linear
Defaults L
P - Point
b B profile Default Element Template None
4 %Solid 3D »
> [ Conduit Top Template Drainage-Structures\Curb\3D Top\InltCurb2_35
4 [~ Node Drainage-Bottoms\JBot5Dia v
4 StormWaterNode & Drainage-Bottoms “
4 Curb
<~ InltCurb1L
< InltCurb1R )
- PBot350ia
<7 InltCurb2 - PBot35Dia_Ex 7
a. TheBottomTemplate for 3D will need to be updated forlaodtom structureUse the pulldown
menu to seleciBot5Dia.
Note Bottom cells and corresporitlalgentdmplates amvailabléor standardhbttom sizesafspecial

structure cell has been added to a cell library, a corresponding Element Template can be created from the

Manage T dimpgAsshoarsbélow, Element Templates generaliidéfical is used and
how it is displayed.

& ] Element Templates — *
File  Utilities
g & X T P H Properties
=& DRPRRD01.dgn A General Settings »
Modeling
: ) Levels
Drainage-Structures Colors
EI E Drainage-En_ﬁoms Line Styles
i i@ PBotdDia \eights
@ JBot35d 2
i b Cell Settings L
Drainage-Fipes
[ 7 Linear . Active Cell J5
< »

6. Now that the Solid Feature Symbology is setlimk the symbology properties in Feature Definitions.
The feature definition will now be ready to place.
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@
4[] Selection (1)
v @& InltCurb2)5Dia
Feature Definition -~
Mame InltCurb2J5Dia
Description Curb Inlet Type 2 J-Bottom 5° Dia.
Mame Seed S
Item Type -~
ltem Type DrainageInlet
Node -~
Default Height 390
Use Slope of Surface True
Structure Type Inlet Curb Opening
Metwork Type Storm Water Only
Hydraulic Prototype A
Prototype Inlet Curb 2
User Data Extensions -~
User Data Extensions <Collection: 0 tems>
Symbology A
Point Feature Symbology InitCurb2
Connection Region Feature Symbology Drainage Connection Region
Solid Feature Symbology InltCurb2J505a -
- @@ Fume3Bam2 ~
- @ FumedBam2
@ IntBarwllCG
@ IntCurb10
-~ @ IntCurb 1L
- @ IntCurb1R
@ IntCurb2
B InttCurb 2)50ia
-~ @ IntCurb3L
TS IntCurb2J5Dia t’.
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3 DESI GN AND ANALYSI S

INTRODUCTION

The main focus itthis chapter will be on: Drainage Design and Analysis.

This chapter will introduce several important tools and features available in the Drainage and Utilities Workflow
and FDOTCONNECT Workspace to design, analyze, and view computation results for gedraitveork. They
are:

Default Design Constraints
Engineering Standards
Scenarios

o Alternatives

o Calculation Options
9 Calculation and Analysis

o Validation and Notifications

Compute Center
Calculation Summary
Flex Tables
Analytic Profiles

E ]

0
0
0
0

In OpenRoadsDesigner CONNECT Editionthe Drainage and Utilities tools include automatic design
capabi |l it isigesconduits; detindde imvgrt efievations and determine the size of inlets to pass a design
storm while meeting usepecified constraintd For puposes of this chapter,h e t e r rgenérélgedersg n 6
to thevariousautomated design functiois OpenRoads

Note 6Design Considerationsd6 from Bent Asewith ddy ai nage
automated design, the program's desigrdexdimtiely as a preliminary step. It will select pipe sizes and
pipe invert elevations based on the input provided, but no computer program can match the skills that an
experienced engineer has. The modeler should always review any automated uddsigamkeand sho
any changes required to adjust, improve, and otherwise polisi the system.

DEFAULT DESIGN CONSTRAINTS

WhenDrainage and Utilities is used féAutomatic Constraint Based Desiijithe Default Design Constraints
allow users to define globabnstraintghat are considered the design algorithm

Default Design Constraints is accessed from the RRSINAGE AND UTILITIES > ANALYSIS > Analysis
Tools > DefaulDesign Constraints

Tl Drainageand Utilites ~ SO HEHE [l « ~ 2+ F 2 = C:A\Waorksets\FDOT\ 2204955520
Home Layout Analysis Components Utilities Wiew Tools Report Drawing Production Drawing View
= k CE‘;: I: o Alternatives @ @ Validate "] Engineering Standards @ Compute Center
Bl v - i Options = Calculation Summary |<§ Default Design Constraints
Elerment ... Scenarios Compute
L= Selection i ~ e v ) Notifications
Primary Selection Calculation Analysis Tools

As describedn Bentley Drainage and Utilities CONNECT Edition Help

Pipe diameters, invert elevations, node structures, and inlets can be all designed with the same set of design
constraints. You also have the option to adjust these values indiviflwradigich pipe or structure.

The Default Design Constraints dialog is divided into the three following tabs:
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Engineering Standards

1 Gravity Pipe

1 Node
1 Inlet
' Default Design Constraints x
Gravity Fipe  Node  Inlet
Default Constraints Extended Design
Veloctty Cowver Slope Tractive Stress Part Full Design  Number of Bamels  Section Size
Velocity Constraints Type: Simple ~ [1ls Part Full Design?
Welocity (Minimum): ft's Percent Full Constraint Type: | Simple
Velocity (Maxdmum): 15.00 ft's Percentage Full: %
Close E Search Help

In the FDOTCONNECT Workspace, default settings have bssignedvhere applicable to align with FDOT

standard pract&s and criterial here aralsosomedefaults that will be projeetpecific, such as Inlet: Maximum
Spread.

For additional detail®n how constraints amvaluatedduring automated design, séeDe si gn tBpicinor i t i es
Bentley Drainage and Utilities QONECT Edition Help.

ENGINEERING STANDARDS

Engineering Standards allow usersatsesshe modekelativeto user definedriteriaandis accessed from the
path:DRAINAGE AND UTILITIES > ANALYSIS > Calculation> Engineering Standards

Drainage and Utilities v H "._:::l i::: * - ’ .J‘Eh e

Home Layout Analysis

Components Utilities View Tools Report Drawing Produ

g, k 1;';: i Alternatives ~ @‘u‘alidate " Engineering Standards
gl - I: - E\Cl Options EL Calculation Surnmary
Elerment ... Scenarios Compute
L Selection i 7 T

v l::,.‘l Motifications

Primary Selection Calculation

As describedn Bentley Drainage and Utilities CONNECT Edition Help

Engineering Standards allow you to define custatidation rules that will generate messages pointing to

input values in thanodel that, while they could be computed without causing errors, are rguoof
engineering judgement.
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[#| Engineering Standards O X
0 M
Enable Label Severity Element Type Indude Elements Field Test Criterion Value Min Max
oK Cancel Help

Results of the Engineering Standards validation are reported in the Engineering Standards tab within the User
Notifications Manage

In the FDOTCONNECT Workspace, there are no predefined Engineering StarflafdS3=HOLDER: It is
anticipated this function may be included with typical drainage design documentation to demonstrate various
FDOT Drainage Manual Criteria are met.

SCENARIOS

In the OpenRoads Designer CONNECT EditienvironmentScenarios are used by the Drainage and Utilities
Modelto manage all the data, properties, and settings required to perform hydraulic calculations.

The Scenario Managetool is accessed from the patbRAINAGE AND UTILITIES > ANALYSIS >
Calculation> Scenarios> Scenario Manager

k4 Drainage and Utilities o = L
m Home Layout Analysis Components Litilities View Tools Report
a, k i;‘;: I: i Alternatives - '@- Validate " Engine
- - E';; Options =L Calculation Summary
Element ... Scenarios Compute
i Selection ii ~ B - () Motifications
Prirary Selection £ Scenaric Manager Calculation

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

A Scenario contains all the input data (in the form of Alternatives), tzdlon options,
results, and notes associated with a set of calculations. Scenarios let you set up an unlimited
number of What Ifgituations for your model, and then modify, compute, and review your
system under those conditions.

You can create scenaritisat reuse or share data in existing alternatives, submit multiple
scenarios for calculation in a batch run, switch between scenarios, and compare scenario
results-all with a few mouse clicks. There is no limit to the number of scenarios that you
can crede.

There are two types of scenarios:

1 Base Scenari@Contain allof your working data. When you start a new model,
you begin with a default baszenario. As you enter data and calculate your
model, you are working with thidefault base scenario and tladternatives it
references.

91 Child Scenario8 Inherit datafrom a base scenario, or other child scenarios.
Child scenarios allow you tfseely change data for one or more elements in your
system. Child scenarios cagflect some or all of the values cont@thin their
parent. This is a vergowerful concept, giving you the ability to make changes in
a parent scenarithat will trickle down through child scenarios, while also giving
you theability to override values for some or all of the elementiid scenarios.
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When creating new scenarios, the irgrgcapabilities can be utilized withParertChild scenariaelationshis
to define whethethe newscenarios are independent or share datatarelp manage variations iglobal
propertiesReferb Bent |l ey Learn Resources, fAManaging Multiple

In the FDOTCONNECTWorkspace, there are two base scenartgmedinto the DGN filefrom the Hydraulic
Seed FileDesignand Analysi@ ot h base scenar iativesbutdiféerin GaleulatioB@psiond Al t er

1 An Analysis performs calculations but does NOT change structure properties
1 A Design option performs calculations and MAY change structure properties

&1 Scenarios - X
Hydraulic Analysis
O-X=I/B-»238E T ;

Analysis

Note When working in a DGN with multiple scenarios, it is important to know wiiahSteihimis
designated by a red check and dictates what information is active / displayed in the model and available in
tables and calculation results.

&' Properties (no selection) - x &4 Properties - Scenario - Analysis (1. — X
Subsurface Utiities Hydraulic Analysis Subsurface Utilities Hydraulic Analysis
| Jee [ | Jee [ -
[ Add to Selection [] Add to Selection
<Show Al L <Show All>
|PIUDBIT}' Search V| R~ |P|1:||:IE|t;- Search V| P -
v  <Generl> v <General>
1 127
Design Analysis
Motes Motes
v Altematives v Altematives
Active Topology Base Active Topology Active Topology Base Active Topology
User Data Extensions Base User Data Extensions User Data Extensions Base ser Data Extensions
Physical Base Physical Physical Base Physical
Boundary Condition Base Boundary Candition Boundary Condition Base Boundary Condition
Initial Settings Base Initial Settings Initial Settings Base Initial Settings
Hydrology Base Hydrology Hydrology Base Hydrology
COutput Base Output Output Base Output
Infiltraticn and Inflow Base Infittration and Inflow Infiltration and Inflow Base Irfitration and Inflow
Rainfall Runoff Base Rainfall Runoff Rainfall Runoff Base Rainfall Runoff
wiater Quality Base Water Quality \iater Quality Base Water Quality
Sanitary Loading Base Sanitary Loading Sanitary Loading Base Sanitany Loading
Headloss Base Headloss Headloss Base Headloss
Operaticnal Base Operational Operational Base Operational
Design Base Design Design Base Design
System Flows Base System Flows System Flows Base System Flows
SCADA Base SCADA SCADA Base SCADA
Energy Cost Base Energy Cost Energy Cost Base Energy Cost

b+ Calculabon Opbions

~ Calculation Options
Solver Calculation Options  Design a'eu

Solver Calculation Options  Analysis

Label

Diescriptive label for this element. e

Descriptive label for this element.

By default, the Properties of Design (shown left) and Analysis (shown 18gkt)arios have the sandeB a s e 6
settings except for Solver Calculation Options.
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ALTERNATIVES

As shown in the Design and Analysis scenario propeatiese, Scenarios do not contain any specific data, but
rather reference the varioudtérnatives

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

Alternatives are the building blocks behind scenarios. They are categorized data setsdtescenarios
when placed together. Alternatives hold the input data in the form of records. A record holds the data for a
particular element in your system.

Similar to Scenarios, Drainage and Utilities models start with Base Alternatives but allawefation of child
alternatives. Alternatives can be edited and created through the Alternatives Manager tool, accessible from the
path:DRAINAGE AND UTILITIES > ANALYSIS > Calculation >Alternatives.

E’J Drainage and Utilities = Hl'._::J:' f::: f ._li_*l s

Home Layout Analysis Components Utilities View Tools Report Drawing Prody

REY * =~ W @ @‘u’alidate "] Engineering Standards
5l E:

- Element = Scenarlu:us E';; Options Cu:umpute E Calculation Summary
i Selection L. 7 = O Motifications
Primary Selection Calculation

&4 Alternatives — >
Hydraulic Analysis

[ =SIEEE @
-

[E User Data Extensions

l% Physical

IE Boundary Condition

---|_ Imitial Settings

E Hydrology

IE Output

[[E Infitration and Inflow

|J|_E Rainfall Runoff

E Water Quality

B Sanitary Loading

|J|_E Headloss

l% Operational

IE Diesign

5 System Flows

IE SCADA

E Energy Cost

Not all types of Alternatives will be used on typld-DOT drainage design projects. Listed below are several
types that may be useful for typical FDOT projects

ACTIVE TOPOLOGY ALTERNATIVE

As defined in Bentley Drainage and Utilities CONNECT Edition Help:

The Active Topology Alternative lets you tempityaemove areas of the network from the current
analysis.

The Active Topology dialog box is divided into tabs for each element type

For each tab, the same setup appli¢se tables are divided into three columns. The first column
displays whether the data is Base or Inherited, the second column is the element Label, and the third
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FDOTCONNECT for ORD Workflows

Scenarios

column allows you to choose whether or not the correspgnelement is Active in the current

alternative.

To make an element Inactive in the current alternative, clear the check box in the Is fisttive

that corresponds to that el

ement 6s

Label

The Alternative Editor Dialog Boxes, including the Active Topgy Alternative Editor, can be accessed
through the Alternatives Tool and rigtlick: open or doublelicking the specific alternative.

:J Alternatives - x
Hydraulic Analysis
OXBEEE=EEY
—||=L§_| Active Topalogy ~ ‘
¥ Dase Active Topolg
+E User Data Extensions Mew
+-|[E] Physical
+’J|EI Boundary Condition st
+-{[] Initial Settings i
' Duplicat
+-[[5] Hydrology -
-] Output L
+|_ Irfittration and Inflow Merge Alternative
+|_ Rainfall Runoff R
+ Water Quality Ename
+|_ Sanitary Loading Report
+|_ Headloss
+'J§| Operational Properties...

The AlternativeEditor dialog boxes are typically organized with tabs for different Drainage and Utility

features:
[=# Active Topology : Base Active Topology (DRPRRDOT -- D..  — O *
CRENEY)
[ Condut ¥ Lateral < Channel [ Gutter & Pressure Pipe [O] Catch B/ [*
* D Label ACEE?
* |¢] =Basedata ¥l =Llocal data [ = Inherited data

USER DATA EXTENSIONS ALTERNATIVE

In the FDOTCONNECT Workspace, there are several User Data Extensions that have been defined for

various drainage feature types (Conduit, Catch Basin, Manhole, Outfall, and Hea@llhedg do not affect
hydraulic calculatias but are provideth help expedite plans production and drainage documentitaory.

are pick lists which can be selected for proposed drainage features within this dialog box, other flex tables,

or in Utility PropertiesUser Data Extensions will be disssed later in this manual.

PHYSICAL ALTERNATIVE

A Physical Alternativestores the various physical propertisgd for hydraulic calculations that assigned
to drainage featureprimarily sizes and elevations. The Physical Alternative Editor bea useful interface

to make individual or global edits the drainage features in the model.

Multiple Physical Alternatives allow for comparison between different variations in d@signpipe sizes,
inverts, etc.without losing older versions that matjllsbe usefulduring the design processew Base or
Child Physical Alternatives can be createithin the Alternative DialogAlso, Physical Alternatives may be

createdat omati cally through prompt

©2020 FDOT
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Chapter 3 DESIGN AND ANALYSIS Scenarios

& Alternatives X

Hydraulic Analysis

OXBEE=IBEY¥ e

+|—H|—E Active Topology ~

+ H@ User Data Extensions

= E Physical

P E Eas& ;N“E

+||= Boundary Con Mew Child Alternative
+-[F] Inttial Settings Base Alternative
- HH% Hydrology Delete

+ HE' Outtput Duplicate

+ E Irfiltration and

- ’E Rainfall Runof Open

+H|_E WWater Qualty Merge Alternative

e E Sanitary Loadi Rename

- E Headloss

4:- E Operational Report

+H|_§ Design

e I_; System Flows Properties...

Note PLACEHOLDERre there FDOT deliverable requirements, or any cautionary notes needed when

drainage models include multiple versions?

BOUNDARY CONDITION ALTERNATIVES

The boundary condition alternative allowsersto define boundary condition settings for outfall eletse
Generally,&Crownd or dJser Defined Tailwatérsettingsare best suitedo meet FDOT Drainage Manual

requirements.

Multiple boundary condition alternatives are useful when tailwater elevations change for different storm

events.

OUTPUT ALTERNATIVES

Boundary
Condition
Type

UserC -

Boundary Element
Crown
Elevation-Flow Curve
Free Cutfall

User Defined Tailwater

The output alternative allows users to define output options for network elements, including conduits and

channels.

QOutput Options
Surmmary Results -

Detailed Results

Asdescribedn Bentley Drainage and Utilities CONNECT Edition Help:

When Summary Results is selected, the result attribtgedisplayed for the start, end, and middle
of the conduit. Drainage and Utilities breaks a conduit up into a number of longitudinal sections.

FDOTCONNECT for ORD Workflows
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When Detailed Results is selected, the result attributes are displayed for each of the longitudinal
sections othe conduit. Only Summary Results are displayed in the graphs and reports for conduits.

In FDOTCONNECT Workspace, Summary Results is the default option selected in the Base Output.

RAINFALL RUNOFF ALTERNATIVES

The rainfall runoffalternativeallows users to define runoff data fglobal rainfall or specific drainage
elements such as outfalls, catchments and ponds for multiple storm events. By default, there is a single
alternative, Base Rainfall Runoff. Users can set this event within tindaR&unoff Alternative Editor or

the Global Storm Events dialog.

New rainfall runoff alternatives can be added for use in other scenarios, such as the absbiuietdnsity
for spread analysis at curb inlets.

k4 Alternatives — x

Hydraulic Analysis

OXBEE=IEFT¥F @
||= Active Topology

Uszer Data Extensions

Physical

Boundary Condition

Imitial Settings

Hydralogy

Output

Irfiltration and Inflow
Rainfall Hunu:d'f

----- Ry ioce Farisl ugei
Water Quality Mew #
Sanitary Loading
Headloss
Operational
Design
System Flows Open

SCADA Merge Alternative
Enengy Cost

N Y oy Oy Y o Oy O Y oy O

fi] ﬁﬂmﬂﬁﬁﬁﬂﬁm

Delete

Duplicate

[41]

£ - e
]l Ll

Rename

Report

I Propertics.
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E‘ Rainfall Runoff : Base Rainfall Runoff (DRPRRDOT -- Default.stsw) — O >

Global Rairfall 2 Manhole [ Outfal [F] Catchment @ Pond @ Wet Well
Storm Events
Alternative: |Base Rainfall Runoff |
Global Storm Event: Zone 2 - 3 Year =
Source: |Orphan (ocal) |
Return Event: |3 |
Intensity (Lverage): |{Nf’ﬁ} | indh
Depth: [in/A) |in
Duration (Modified Rational): |D.DDD | min
Maximum Storm Intensity: |T.5‘:'l'5 | in‘h
Climate Adjustments
Climate Adjustment Type: Mone A
Climate Adjustment: 0.0 %

SwMM Climatology..
* |w| =Basedats [w| =Local data [1 = Inherited data
2 Global Storm Events X
Duration Maximum . : :
Return : Intensity Climate Climate
Alternative Global Storm Event Source Event Dzﬁ;h gg%gg:ﬂ Instz?nr;rty (Average) | Adjustment Adjustment
(years) {min) {in/h) (in/h) Type (%)
12: Ba |Base Rainfall Runoff |Zone 2-3Year Orphan (ocal) 3 0.0 0.000 7.596 0.000 | None 0.0
Close Help

HEADLOSS ALTERNATIVE

The headlossilternative editor allows users ttefine headloss properties for manhotatch basia and
conduit elements.

In the FDOTCONNECT Workspacdhe Base Headloss alternatigtefault methodology for Minor Losses
is the Standard Loss Methdkhis is consistenwith FDOT Drainage Design Guide 6.5.7 &dOT drainage
structure feature definitions are setfopuserdefined loss coefficients

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

Standard loss methoda userdefined loss coefficiens used to calculate the head loss based on

the velocity head of the exit conduit. The standard method calculates structure headloss based on
the exit pipe's velocity. The exit velocity head is multiplied by aargered coefficient to determine

the los.

FDOTCONNECT for ORD Workflows
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E¢

=)

[ Condut [ Catch Basin = & Manhole  # Transition
HEC-22 | Absolute | Headloss | Headloss | Headloss | AASHTO |_ i

* (] Label Hﬁsg-lzsds Benching | Headloss | Coeffident | Coeffident | Coeffident| Shaping Mg:refslu‘

Method (ft) lownstrean| Upstream)| (Standard)| Method

438: 5-101 433 |5-101 Standard | 0.00000 |

450: 5-103 450 | 5-103 Standard 0.00000

* | =Bzsedsts [w] = Local data [ =Inherited data

There are several other head loss methods available, depending on the selected solver. Befieyto B

Drainage and Utilities CONNECT Edition Hefpr further information

Supported Head Loss Methods by Solvers
Absolute | Standard | Generic | HEC-22 (2"¢) | HEC-22 (3™) | AASHTO Flow vs. Loss | HEC-22 (Minor Loss Eq)
GVF-Convex Y Y Y Y Y Y Y Y
GVF-Rational Y Y Y Y Y ¥ Y Y
DW Y Y Y ¥ (simplified)
SWMM Y Y Y
Supported Head Loss Mode by Solvers
Absolute | Standard | Generic | HEC-22 (2") | HEC-22 (3™} | AASHTO
GVF-Convex HGL/EGL HGL/EGL | HGL/EGL | HGL/EGL EGL HGL/EGL
GVF-Rational HGL/EGL HGL/EGL | HGL/EGL | HGL/EGL EGL HGL/EGL
DwW HGL HGL HGL HGL
SWMM HGL HGL EGL

DESIGN ALTERNATIVE

As defined in Bentley Drainage and Utiliti€ONNECT Edition Help,

The Design Alternative Editor allows you to edit the pipe, node and inlet constraints governing the
design of the system. It also allows you to specify which gravity elements you want designed, and
the extent to which you watitem designed.

The tabbed dialog for each particular type of element follows the same general format. The top of
the dialog box contains several fields where the design constraints can be entered. The constraints
entered in these fields are applied to gvelement in the table on the bottom of the dialog, except
the elements that are specified to contain local values. This system allows you to rapidly enter the
values that govern most of the elements in the table, and then manually override the cofmtraints
those elements that are exceptions to the majority.

By default, the Base Design Alternative applies the global Design Constraints to all drainage gravity pipe,

nodes and inlets.

CALCULATION OPTIONS

Calculation Options can be edited and created tlirdhgCalculation Options Man
path:DRAINAGE AND UTILITIES > ANALYSIS > Calculation >Options:

FDOTCONNECT for ORD Workflows ©2020 FDOT
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Drainage and Utilities v H l'._::? ;;:: - v f .g] e
Home Layout Analysis Components Utilities View
8, * t;‘;: o Alternatives ~ @‘u‘alldate
i - Elernent ... Scenarmsm Compute = |
@ Selection L. 7 () Motificati
Prirary Selection Calculation

:J Calculation Options - e

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

Calculation options contain attributes that define how ymedelis calculated in the software. You
create calculation options in thgalculation Options Manager. You can create several calculation
options withdifferent attributes depending on the requirements of your model.

The software contains a default calculatioption calledBase Calculation Options. If you do not
create additional calculatioroptions, the software will use this default option whenever you
calculate youmodel.

In the FDOTCONNECT Workspacseveral defaults defined the Design and Analysisptionshave been

updated from the default Bentley selections to better align with FDOT standard pradidiéienal details

are provided in Technical Resources. However, users are responsible to ensure calculations meet design
intent and FDOT Drainage Manual criteria.

Note I n FDOTCONNECT Workspace, the only aiofisfiser ence b
the Calculation Type selection (Design or Aaalysigllysis performs calculations but does NOT
change structure properties; a Design option performs calculations and MAY change structure properties
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HINT

ﬂ Properties (no selection) — x

Subsurface Ltilties Hydraulic Analysis

| -]@ 0 [F ]

- ~ [] Add to Selection

<Show All=
Property Search v| B~
v  <General> ~
C 27
Label Design
Motes
Active Numerical Solver GYF-Rational (StormCAD) v
GI5-1Ds (Delimited)
Calculation Type Design
Minimum Time of Concentration (min) 10.000
Use Minimum Tc as Minimum System Time? True
~ Grawity Hydraulics
Maximum Metwork Traversals 5
Flow Convergence Test 0.00100
Flow Profile Method Capacity Analysiz
Mumber of Flow Profile Steps 5
Hydraulic Grade Convergence Test (i) 0.00
HLverage Velocity Method Actual Uniform Flow Velocity
Minimum Structure Headloss (ft) 0.00
Governing Upstream Pipe Selection Method Pipe with Maximum GV
Structure Lozs Mode Hydraulic Grade
Include Conduit Flow Travel Time in Design True
Save Detailed Headloss Data? Falze
Grawvity Friction Method Manning's
lUse Explicit Depth and Slope Equations 7 Falze
Ignore Pipe Travel Time in Carrier Pipes? False
Caorrect for Partial Area Effects? True
~ |Inlets

Active Components for Comhbination Inlets on Grade  Grate and Curb
Active Components for Combination Inlets In Sag Grate and Curb

Meglect Gutter Cross Slope For Side Flow? True
Meglect Side Flow? False
Grating Parameters (United Kingdom) «Collection: 5 tems:
~  Pressure Hydraulics
Liguid Label Water at 20C(68F)
Pressure Friction Method Manning's
~ Rational Method
Ilse Rational Method Frequency Factors False
Allgw Runoff Coefficient to Exceed 1.07 False
Carryover Modeling Method As Flow (HEC-22)
> Headloss (AASHTO) hd
Active Numencal Solver

Mumerical solver to use in scenanos referencing this calculation option.

See the bottom of Propetigdegs for detailed description of the selected field.

FDOTCONNECT for ORD Workflows ©2020 FDOT

Scenarios

358



Chapter 3 DESIGN AND ANALYSIS

CALCULATION AND ANALYSIS

Calculation and Analysis

Once default design constraints, scenarios, alternatives and calculation options are set, the model is ready to begin
calculating.Computing themodelcan be initiatedliredly from the ribbon, from Scenario Manager, and from

the Compute Center.

Before computing, there

is an optional

is run before validationthe same user notifications will appear

VALIDATE

As defined in Bentley Drainage and Utilities CONNECT Edition H#ip, Validate tool

t ool

avai

fiRuns a diagnostic check on thetwork data to alert you to possible problems that may be encountered
during calculation. This is the manuahlidation command, and it checks for ingiata errorso

it Analysis Components

i Alternatives : _r;;
I: L__';; Options

- -

Scenarios Compute

Utilities View Tools

= Calculation Summary

{__} Motifications

Calculation

Drainage and Utilities

One or more validation errors or warnings were found, Please
refer to the User Notification panel for validation messages.

Results of the validation are reported in the User Notifications Manager.

NOTIFICATIONS

User Notifications are messages about the madel can be accessed from the p&@RAINAGE AND

UTILITIES > ANALYSIS > Calculation >Notifications:

it Analysis Components

- -

& Alternatives @ @- Walidate
I: E'g, Options =1 Calculation Surmmary

Scenarios Compute

Utilities View Tools

Calculation

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

TheUser Notifications Manager displays warnings and emmgssages that are turned up by Drainage and
Utilities V8i validation routines. If thaotificationreferences a particular element, you can zoom straight

to that element bgither doubleclicking the natification, or rightlicking it and selecting théoam To

command.

Warnings are denoted by an orange icon and do not preékierthodel from calculating successfully.

Errors are denoted by a red icon, and the model willsumicessfully calculate if errors are found.

FDOTCONNECT for ORD Workflows ©2020 FDOT
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:J User Motifications — =

Hydraulic Analysis

Engineering Standards
HER® %-0
Message Id Scenario  Hement Type Element Id Label Time {min) Message Source
44045 Analysiz Catchment 446 DR-101 {N4A)  Time of concentration for... Hydraulic Results
44036 Analysis Conduit 444 P-101 (NA) Conduit does not meet m...  Hydraulics Validation

Hint  Corresponding warning icons are shown in plan view. The subject drainage element label, Message ID,
and Message will display when the mouse hovers over these icons.

ComMmPUTE CENTER

The Compute Centés accesstfrom the pathDRAINAGE AND UTILITIES > ANALYSIS > Analysis Tools
> Compute Center.

ut Analysis Components Utilities View Tools Report Drawing Proeduction Drawing View
0 = o Alternatives @ Validate "] Engineering Standards ||§| Compute Center
Scena_r;ljs E\g Options Compute EL Calculation Summary 5‘9 Default Design Constraints
- - l':,.‘l Matifications
Calculation Analysis Tools

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

The compute center is a dialog box that enables the user to quickly and easily keep track ofifgridghod

level settings for the current scenario. At a glance, the user can determine what the current scenario is, what
the active solver is and what set of calculation options are being used. The user can also change these without
getting into the detadld scenario selection and calculation options dialogs.

k4 Compute Center — >
Hydraulic Analysis

BEERKE O

Scenanio
Analysis I Ed - ﬁ-q
+ Calculabon Oplions

Solver Calculation Options Analysis

W

GVF-Rational {StormCAD)
Calculation Type Analysis
Minimum Time of Concentration (min) 10.000

w Gravity Hydraulics

Gravity Friction Method Manning's
*  Pressure Hydraulics
Pressure Friction Method Manning's

Hint The Compute Center contains fooastivatenost of the tools located inAtiedysisTab and
CalculatiorGroup.
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Calculation and Analysis

CALCULATION SUMMARY

The Calculation Summary window can be accessed from the[PRIRINAGE AND UTILITIES >

ANALYSIS > Calculation >Calculation Summary:

E'J Drainage and Litilities A= H I'._x:g [fx:: * v ’ |.g] s
m Home Layout Analysis Components Utilities View Tools
"& k | = o Alternatives @ @‘u‘alidate
E’ - E::' E‘g Options | =1 Calculation Summary
Elernent ... Scenarios Compute
@1 Selection L. ™ v v ) Motifications
Primary Selection Calculation
As |l ong as the 6Show this dialog after Computebd

window will open dter Compute Scenario has been initiated emmpleted A successful compute will include

achievedbDet ai t h&€6 Capems at h e
Detailed Summary, with more information organized into tabs for each drainage element type.

the I'ine AConvergence was

q§| GVF-Rational Calculation Summary X
Scenario
Lahel: |!ﬂunalysis |
Storm Ewent
Rainfall Alternative Label: |Base Rainfall Runoff |
Global Storm Event: Zone 2 - 3 Year
Return Event: |3 YEBIS
Calculation Executive Summary
== Info: Subsurface Metwork Root: 5-102
=x> Info: Subsurface Analysis iterations: 1
=»»> Info: Convergence was achieved.
Show this dialog after Compute Messages. .. Report Details... Close Help
FDOTCONNECT for ORD Workflows ©2020 FDOT
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E@ Calculation Detailed Summary X
Calculation Options  Catchmert Summary  Link Summary  Node Summary  Inlet Summary  Pond Summary
General Hydraulice and Hydrology
Maximum Metwork Traversals: Flow Profile Method: Backwater Analysis
Flow Convergence Test: 0.00100 Number of Flow Profile Steps:
Inlets Hydraulic Grade Convergence Test: ft
Meglect Side Fow? Awerage Velocity Method: Actual Uniform Flow Velocity
Neglect Gutter Cross Slope For Side Flow? Minimum Structure Headloss: ft
Active Components for Combination Inlets In Sag: Grate and Curb Minimum Time of Concentration: 10.000 min
Active Components for Combination Inlets on Grade: Grate and Curb
Report Close Help

FLEX TABLES

In addition to the Calculation Summary tablelex Tablesare used to accesgormationfor specific types of
elements inhedrainagemodel databasé&.he tabular format allows for eagiewing, sotting, editing, and
exportingof modelinputand calculation results

The Flex TableMlanagercan be accessed from the pddRAINAGE AND UTILITIES > ANALYSIS >
Analysis Views> Flex Tables

s Cueries

Flex
Tables

Analysis Views

The Flex Table Manager contains two tabs: Subsurface Utilities and Hydraulic Analysis. Each tab includes a
section for tables defined in the Hydraulic Model (this DGN), shared (available to multiple DGNs), and
predefined (from Bentley).

k4 FlexTables - X

Hydraulic Analysis

2]

-] Tables - Shared
[#-[7] Tables - Predsfined

In the FDOTCONNECT Workspacel-DOT Flex Tables have beesdded to the Hydraulic Analysis tab, in the
Hydraulic Model section. The FDOT tables &wemattedfor both plans production and design documentation
purposes to follow the FDOT Design Manual and Drainage MaRied. Tabledor plans production and
drainage documentation workflowsll be discussed later in this manual.

Note Any flex table can be edited to best fit the project. Designers should use the Drainage Manual and Drainage
Design Guide to determine the ititormeeded to represent the drainage system
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N-X =

& d FlexTables — X

=1-[F] Tables - Hydraulic Model

..... [ FDOT-Spread

----- [ FDOT-Outfall

----- ] FDOT-Conduit-StormTab
----- ] FDOT-LCE-TopBat

----- = FDOT-MH-TopBot

----- ] FDOT-Plans-Fipe

----- ] FDOT-Plans-Outfall

----- ] FDOT-Plans-CB

..... = FDOT-Plans-MH

----- ﬁ Tables - Shared

-] Tables - Predefined

HINT

next to

t he

0 MH 6

Calculation and Analysis

t ardnlmles. i

The table icon is adjacent to elements that are present, such as catch basins (CB) and outfalls

PROFILES

ndi

There are several ways to visualize the computation results and evaluate the network performance including
three profile visualization ts that can be accessiedm the pathDRAINAGE AND
UTILITIES>HOME>PRIMARY> Explorer> Drainage and Utilities Model > (dgn fileProfile Runsand
right clicking on any profile runRefer to Chapter 2 of this course guide for creating Profile Runs.

OPEN PROFILE MODEL

In FDOTCONNECT Workspace, Open Profile Model is a key tool for Plans Production, discussed later in
this manual. It is 1esd to generate a View thptesentghe profile runand enablethe Vertical Geometry

toolsto interactwith the fedures

OPEN ANALYSIS PROFILE

This analytic profile displays the profile run with HGL and EGL resultsere are multipleoptionsto

customize the display.

FDOTCONNECT for ORD Workflows

B~ &~ [ - @B

~  Show Annotation Labels

ot O |

~  Show Profile Annotation Table

~  Show HGL
~  Show EGL

~  Show Legend

Pais Options..,
Chart Options...

Export to DXF...
Export to Drawing

©2020 FDOT
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Profile: 5-101ta 5-102

B-l&-Q-Blke 00O

Time

Label: 5-101
Type: Catch Basin
ID: 438

31.00

30.50
30.00
29.50
29.00
28.50
28.00
27.50
27.00

Elevation (ft)

S-101 to S-102 - Analysis

Label: P-101

Type: Conduit
ID:-444

= EGL
= HGL

Lahel: §-102
Type: Outfall
D439

26.50
26.00

25.50
25.00
24.50
24.00

T
0.000 5.000 10.000 15.000 20.000

ID%Label

Link Length (ft)
Rise (in}\Material
Flow (cfs)

Slope (%)
ID%Label

Ground [ft)
Invert (ft)
Station (ft)

438 1/5-101
30.85
24.20
o.000

25.000 30.000

HEVPT0T
56.657
18.0'\ Cancrete
1.66
0353

35.000

40.000

45.000

50.000

55.000

439\/5-102
b5l
25.00

56.657

Calculation and Analysis

Note Although thisnalysis and Enginegpimdile can be exported to drawiisgg isnapshohlyandwould

not be automatically updated if the design changes.

OPEN ENGINEERING PROFILE

Similar to the Analysis Profile, Engineering Profile displays the HGL results, but includes additional
customizable lbel options for the drainage features.
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B~ [Q-| 9
Profile Annotations
O-X=Ifx-2 ¥&E-0
= Condut

oeeLiaa | M | (2] D00 Tirne: |

35.00

> \ O/

& Lateral

-4 & Channel
@[] # Pressure Pipe
Catch Basin
A <Free Form Annotation 30.00
-] @ Manhole

-[] @ Property Connection

w-f] @ Tap

w-f] @ Transition

m-fv] @ Cross Section

- A Outfall

f A <Free Form Annotations
& Pond

i-[] @ Pond Outlet Structure

i) & Headwal

i) @ Pump

0121 @ Wet Well

i-[v] @ Pressure Junction 20.00
[ @ SCADA Blement
w2 2 Variable Speed Pump Batiery -0+50 0+00 0+50 1+00
p-i @ Air Valve

Elevation (ft)

25.00

om0 W W O e OO

Station (ft)

||%: -109.63 US Survey Ft, V: 27.88 US Survey Ft |[80.4% | .
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EXERCISES

EXERCISE OVERVIEW I DESIGN & ANALYSIS

In this exercise, users widlelect calculation settingspmpute a scenari@nd analyze results in a variety of
methods Thenetwork created in Chapt2rexercisegS-101, S102, and SL03)will be the starting point for this
chapterexercise

3.1 Review and SeDefault Design Constraints

3.2 Create anew Engineering Standard

3.3 Create anew AnalysisScenariowith adjustedAlternatives

3.4 ExploreCompute CenteNalidae the model, resolve Notificatiorend Compute Scenario
3.5 ReviewResultsn Flex Tables

3.6 Review Results in Analytic Profiles

Exercise 3.1 Review and Set Default Design Constraints
1. Open FDOTConnect, set the Wor ksipi22048555201 ek DOT 0
2, Browse to the dr aDRRRRP@..ddroo.l der and open A

3. Navigate through the following path and op®RAINAGE AND UTILITIES>ANALYSIS>Analysis
Tools>Default Design Constraints

4}? Default Design Constraints

4. Review theavailableinput variables thathe software will consider i&utomated design is performed
for:

a. Gravity PipeVelocity, Cover, Slope, Tractive Stress, Part Full Design, Number of Barrels, and
Section Size:

Gravity Fipe  Mode  Inlet

Default Constraints Extended Design
Velocity Cover Slope  Tractive Stress Part Full Design  Number of Bamels =~ Section Size
b. Node

Gravity Fipe Mode  Jnlet
Default Design Constraints

Fipe Matching: Crowns e
Matchline Offset: 0.00 ft
[+] Allow Drop Structure?

lUse Drop Structure to Minimize Cover?
Minimum Drop Depth: 1.00 ft

C. Inlet: Maximum Sprea@ndMaximum Gutter Deptlare projecispecific and require usaput
to computeanalysis or design.
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Gravity Pipe Mode  Inlet
Defaultt On Grade Inlet Design Constraints

Maximum Spread: |D.DDE' | ft Minimum Efficiency on Grade: |0.0 %

Maximum Gutter Depth: |D.DD | ft

Hint  Minimum Efficiency on Grade is used when inlet lengths are adjusted to meet a specified efficiency and is
not applicable in FDOTCONNECT Workspace, where all inlet lengths have fixed dimensions based on Standarc
Plans

i. For this exarple, SR 61 has a 45 mph design speed with an 11 ft outside travel lane, 7 ft
bike lane and Type F Curb and Gutténter Maximum Spread # ft. Conservatively
ignoring the gutter depression, at 0.02 cross slope, enter the corresponding Maximum
Gutter Dgoth = 0.28 ft.

Gravity Pipe  Node  Inlet

Maxamum Spread: |14.DDI} | #

Maximum Gutter Depth: | 0.28 | ft

Note Exercise 3.1 set the global Default Design Comdraévist, if a project or network has varying
conditions,se Design Alternatives to asiEgigrconstraints to indivicaraddr groupsf drainage
structures as needed.
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Exercise 3.2 Create a new Engineering Standard

In this exercise, users witkeate an Engineering Standard to check that Pipe Size and Length requirements for

18 inch pipes are met in the drainage model, according to FDOT Drainage Manual, 3.10.1.

1. Navigate through the following path and open: DRAINAGE
UTILITIES>ANALYSIS>Calculation>Engineering Standards

2. Atthe top left of the first row, click the checkbox fBnable.

Ei Engineering Standards

0 ¥
Enahble Label Severity

3. Proceed from left to right, completing the columns far 310.11 8 60 quiteria as follows:
a. L ab e3.10.% 18iinclh

b Severity (select from list: Informain, Warning, or Error) =Error
C. Element Type (select from list) Gonduit
d For o6l nclude Elementsd, click the el

Validate on OK. Click OK.

# Query Builder - Conduit x

Fields > e Unigue Yalues

Label ~ Unigue Values
D = < Like
Diameter Comection Factor
D Diversion rating curve <Count: = a= And
D Diversion Type
Downstream Conduit < <= Or
Downstream Conduit Flow Type
D Downstream Endwall Definition Type = [l 0
Downstream Structure
Downstream Structure Benching
Downstream Structure Energy Grade...
Downstream Structure Enerav Grade...

B ] Validate on OK

ConduitDiameter «= 18

L

Cancel Help

AND

l i pse
by double clicking from the field and symbol lists En8e ratfi t h e ehetoxforand

e. Field =Length (Construction) (ft)

f. Test Cr #oerion = i

g. Value =30000
E’l Engineering Standards
OXBEIMH

Enable Label Severity | Element Type Indude Elements Field Test Criterion Value
1 3.10.1 18 inch |Error Conduit ConduitDiameter <= 13 Length {Construction) {ft) <= 300.000
4, Click the Icon forvValidate Using Engineering Standards
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=) Engineering Standards

N X BE]I® N

Enable Label Severity | Element Ty,
1 Validate using Engineering Standards i

Exercises

5. The validation will process and automatically close the Engineering Standards Window. Navigate to the
following path to open the resulBRAINAGE AND UTILITIES > ANALYSIS > Calculation >

Notifications.

E'J User Motifications — x
© User Notffications  Engineering Standards
[ | 7]
Message Id Scenario Element Type Element Id Label Time Message

6. Since there are no pipes that violate this criteria, the Engineering Standards tab in User Notifications is

blank.

7. To see what h ap p e n seventhEngineedng Standardois \dolatéde reapén the
Engineering Standards, overwrite the 300wWith 100.00, and click the icon fovalidate using

Engineering Standards

]
O X BEE
Enable Label Severity Element Type Incude Elements Ficld TestCriterion | | v _a_ly_g _____
1 3.10.1 18 inch Error Conduit ConduitDiameter <= 1i Length (Construction) (ft) | <= :1_0_0_00__0 ______________
. O
Drainage and Utilities Problem X
One or more Engineering Standards have been violated.
! Please refer to the Engineering Standards tab for validation

messages.

<
oK

8. Click OK to close the error message and Reopen User NotificaRagist click on the error and select

Zoom To. The conduit that violated the length <= 100.00 ft criteria is ndects.
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£ User Notifications — *

Hydraulic Analysis

@ UserNotfications @ Engineering Standards

HER® @

Message Id Scenario Element Type Element Id Label Time Message
Length (Construction) (142.077 ) is not less than or equal to 100.000 ft

Hint  Errors will not allow the model to compute, until the violation is resolved. Users can set Engineering
Standards severity based on the level of notification

9. Close User Notifications, reopen Engineering Standards, replace 100 with 300 in the value field, and re
validate.
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Exercise 3.3 Create a new Analysis Scenanwith adjusted Alternatives

In this exercise, users will creatmew scenaridor a 4 inch/hr intensity evemhat corresponds to the Drainage

Manual 3.9.1 spread criteria

1. Navigate through the following path and open: DRAINAGE AND
UTILITIES>ANALYSIS>Calculatior» Scenarios Scenario Manager

2. Since we want this scenario aoquiremost of the defaulpropertiesfrom the base Analysis scenario,
right click on Analysis, and selestew: Child Scenario.

:J Scenarios

Hydraulic Analysis

O-X=IB-»BSEEFE .

Make Current

Compute >
Validate
Mew ¥ Base Scenario
Properties Child Scenario
EETEE Mew Pre/Post-Development Scenarios...
Delete
Mew Storm Event Scenarios...
Report

3. Name this scenarii4 in/hr Absolute Intensity (Spread Only)p

& Scenarios - >
Hydraulic Analysis
- X =IB-v BS5E & |FHseach @

= " Ffnalysis

b 4in/hr Absolute Intensity (Spread Only)

Diesign

4. Doublec | i ¢k

this scenario to open the

Calculation Optionshat can be acquired

FDOTCONNECT for ORD Workflows
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EJ Properties (no selection) — *
Subsurface Utiities  Hydraulic Analysis
| v @ @ [ -

[] Add to Selection

<Show All=

Property Search v| 0 -

v  <General>

C 456

Labe 4in/hr Absolute Intensity (Spread Only)
Maotes

Altematives
Active Topology <> Base Active Topology
User Data Extensions <|= Base User Data BExtensions
Physical <= Base Physical
Boundary Condition <= Base Boundary Condition
Initial Settings <|= Base Initial Settings
Hydrology <> Base Hydrology
Qutput <= Base Qutput
Infiltration and Inflow <= Base Ifiltration and Inflow
<[> Base Rainfall Runoff ~
‘wiater Quality <= Base Water Quality
Sanitary Loading <= Base Sanitary Loading
Headloss <= Base Headloss
Operational <= Base Operational
Design <|= Base Design
System Flows <> Base System Flows
SCADS <|= Base SCADA
Energy Cost <= Base Energy Cost

* Calculabon Ophons
Solver Calculation Options <= Analysis

Rainfall Runoff

The Rainfall Runoff Alternative allows you to define runoff data for relevant elements.

5. Click the pull down list for Rainfall Runoff to view the available Rainfall Runoff Alternatives.

Rainfall Runcff <[> Base Rairfall Runoff [+]
Wwiater Gluality <New..»
Sanitary Loading <|> Bage Rainfall Runaff

Eas irrfall Funoff

Headloss

6. Select< N e w éThe Create New Alternative Window appears with a prompt for the new name. By
default,the field is populated with a combination of the scenario name and alternative sequence. Select
OK and close the scenario properties.

Create New Alternative *

Enter New Altemative Name
4in/hr Absolute Intensity (Spread Only) - Rainfall Runoff Atema

7. Open the Alternatives Manager from floelowing path:DRAINAGE AND UTILITIES > ANALYSIS
> Calculation >Alternatives. Find the new Rainfall Runoff Alternative and double click to open
properties.
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=I5 Rairfall Runoff
EIE!- Base Rainfall Runoff
@- 4 ins/hr Absolute Intensity (Spread Only) - Rainfall Runoff Atemative - 1

E‘ Rainfall Runoff : 4 in/hr Abscolute Intensity (Spread Only) - Rainfall Runoff Alternative - 1 (DRPRRDOT -

a-H-Be

Global Rainfall & Manhole [ Outfall ] Catchment @ Pond & Wet Wel

Storm Events

Alternative: |4in/hr Absolute Intensity (Spread Orly) - Rairfall Runoff Al

Global Storm Event: Zone 2 -3 Year w =

Source: |Orphar| {local) |
* [¢] =Basedata ¥ =local data [0 = Inherited data

8. For Global Storm Event, use tpall-downmenu to selecAbsolute Intensity 4 in/hr i O Year. Close
properties and Alternatives Manager.

a. This can also be selected/edited under the Global Storm EERMeNAGE AND UTILITIES
> COMPONENTS > Common > Storm Data5tobal Storm Events

@ Global Storm Events
Retun | oo g;‘;jig‘;’; MZET;”“ Intensity Climate Climate
Alternative Global Storm Event Source Event n N - Average Adjustment Adjustment
{in) Rational) Intensity
(years) {min) {infh) {infh) Type (%)
12: Ba |Base Rainfall Runoff Zone 2 - 3 Year Orphan (Jocal) 3 0.0 0.000 7.596 0.000 |None 0.0
457: 4 |4injhr Absolute Intensit... | Absolute Intensity 4in/hr - 0 Year | Orphan (local) a 0.0 0.000 4.000 0.000 |None 0.0
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Exercise 3.4 Explore Compute CenteValidate model, resolve Notificationand
Compute Scenario

In this exercise, users will review the Compute Center settings and compute the Analysis Scenario, for the Zone
27 3 Year event.

1. Navigate through the following path and opBRAINAGE AND UTILITIES>ANALYSIS>Analysis
Tools>Compute Center.

&4 Compute Center — X
Hydraulic Analysis

BEE B e

Scenario

Design V|.v [

Desiin I
4in/hr Absolute Intensity (Spread Only)

v «<General>
Active Numerical Solver GYF-Rational (StormCAD)
Calculation Type Design
Minimum Time of Cancentra 10.000
~ Gravity Hydraulics
Gravity Friction Method Manning's
* Pressure Hydraulics
Prezsure Friction Method  Mannings

2. The Scenario section includespall-downmenu t o sel ect the O6current S C

between Design and Analysis type scenarios, the Calculation Type will be dipdaimatically, based
on the Calculation Option.

. Changing Current Scenario

3. SelectAnalysis as the current Scenario.

4. Click the #licon to Validate the modeClick OK to close the error message.

Drainage and Utilities *

One or more validation errars or warnings were found, Please
refer to the User Motification panel for validation messages.

5. Click the 2! icon to open the User Notifications Managed review messages:

E User Metifications

— *
Hydraulic Analysis
User Notifications  Engineering Standards
HEDR® %-0
Mezzage Id Scenaro  Element Type Element |d  Label Time {min) Message Source
44045 Analysis  Catchment 445 DR-101 (N/A)  Time of concentration for catchment is less than the minimum Te value defined inthe calcu...  Hydraulic Results
44036 Analysis  Conduit 444 P-101 (N/A)  Conduit does not meet minimum cover constraint. Hydraulics Validation
FDOTCONNECT for ORD Workflows ©2020 FDOT
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6. The yellow iconsndicate the severity s
from computingGenerally, h e s e

6 w éor tmesemgificationand will not prevent the model

can be addressed at

the designer

a. In this example, we aneot going toaddresghe pipe cover warning, sincel®1 is apipe to
the pond bottom, whicHWMEWI | | not have 106 cover
b. To resolve the time of concentration warning, riglitk the rowand selecZoom To. This

will automatically select the catchment EIR1. Hover the mouse over the drainage area
boundaryand open Utility Properties from the quick menu.

Utility Properties

& Properties - Catchment - DR-101 (446)

Subsurface Ltiities Hydraulic Analysis

1 -~ [ Add to Selection

<Show All» w
|PI'-Z-|:-EIt.‘ Search v| 2~
v  <General> P
446
Label DR-101
Motes
GI&-I1D= <Collection: 0 tems:
Hyperlinks <Collection: 0 tems:
Feature Definition DrainageAreaCatchment'\Drainage AreasPaveme
v <Geometry>
Geometry <Collection: 13 items:

0334
Use Scaled Area? True
+  Active Topology
|s Active? True
w Catchment
Outflow Element S5-11
w  Inflow (Wet)
Inflow (\wet) Collection <Collection: 0 tems:
+  Runoff
Runoff Method Rational Methaod
Area Defined By Multiple Subareas
Subareas <Collection: 2 temsz
Tc Input Type User Defined Te
0.000
10.000
v Resulis
C. Enter10.00in the Time of Concentration (min) field and close the properties dialog.

7.

FDOTCONNECT for ORD Workflows

Repeat Steps 4 and 5 tevalidate the model and view user notifications to see that the time of
concentration waiing has been resolved.

Click the Compute icon next to the current scenario and select Scenario.
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Hydraulic Analysis

ﬂ Compute Center —

BEEER e

Exercises

Scenario
Analysis v|E -
v Calculation Options | cenario
Solver Calculation Options  Analysi .
Hierarchy...
vomEEEEs Children...
Active Numerical Sclver GVF-R
Calculation Type Analysi Batch Run...
8. Review the Calculation Summary
E}g GVF-Rational Calculation Surmmary et
Scenario
Label: |P4.nalysis |
Storm Event
Rainfall Alternative Label: |Base Rainfall Runcff |
Global Storm Event: Zone 2 - 3 Year
Return Event: |3 YERMS
Calculation Executive Summary
=353 Info: Subsuface Metwork Root: 5-102
=33 Info: Subsurface Analysis iterations: 1
»»2> Info: Convergence was achieved.
Show this dialeg after Compute Messages. .. Repart Details... Close Help
a. The default view displays the current scenario and rainfall. The executive summary includes
AConver gence wathg assocbesstuhcerpute. i nd i
b. OpenMe s s a quedsediew warning and information only notifications about the model.
|8] User Notification Details — O x
HDC o
Message Scenario Element Type Element Id  Label Time (min) Message Source
44036 Analysis Conduit 444 P-101 {N/A) Conduit does not meet minimum cover constraint. Hydraulics Validation
44120 Analysis Catch Basin 438 5101 {N/A)}) The depth of panding exceeds the maximum depth constraint for this In Sag’inlet. Hydraulics Validation
044131 Analysis Outfal 435 5-102 {N/A)  User defined taillwater is ignored. Frontwater analysis for a hydraulically steep condition or & minimum tailwater control will govem.  Hydraulic Results
QZZD‘IS' Analysis (N/A) -1 (NAA) 0.000 One or more conduits are operating under pressure at this time step. Hydraulic Resuilts
C. OpenD e t a iahdsréview the Calculation Detailed Summary with tabs for each type of

drainage feature.

FDOTCONNECT for ORD Workflows
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|=_F|§| Calculation Detailed Summary ot
Calculation Options — Catchment Summany  Link Summary — Node Summary  Inlet Summary  Pond Summary
Hydraulic Hydraulic
Label Section | Branch | Subnetwork Flow |Velodty | Gradeline | Grade Line Dﬁp? F[]DEF'E1
T Type ID Outfall (cfs) (n) {out) {ﬁ”} {&“}
(ft/fs) (ft) (ft)
P-101 Cirde 1|5-102 1.66 3.16 25.71 25.48 0.51 0.48
P-103 Cirde 1(5-102 112 3.93 26.89 25.71 0.39 0.51
Report Close Help
9. Close the open dialogs a@bmpute Center.
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Exercise 3.5 Review Results in Flex Tables

1. Navigate through the following path and opBRAINAGE AND UTILITIES>ANALYSIS>Analysis
Views>Flex Tables

2. In the Hydraulic Analysis tab, review the availal_] Flex Tablesin the Hydraulic Model and
Predefined groups.

& d FlexTables - x

Subsurface Utilties  Hydraulic Analysis
= | [ 7]

=] Tables - Hydraulic Modsl

----- [ FDOT-Spread

----- [ FDOT-Outfall

----- [ FDOT-Conduit-Storm Tab

----- [F] FDOT-CB-TopBet

----- & FDOT-MH-TopBat

----- [F] FDOT-Plans-Pipe

----- ] FDOT-Plans-Outfal

----- [ FDOT-Plans-CB

----- @ FDOT-Plans-MH

----- ij Tables - Shared

O ST Frines

----- [F] Metwork Elements Table

----- 71 Conduit Table

----- [F] HEC-22 Table A

----- [F] DOT Report

----- [ Combined Fipe/Mode Report

----- i@ Lateral Table

..... % Channel Table

----- 7] Gutter Table

----- [ Catch Basin Table

----- & Manhole Table

----- & Tap Table

----- i Transition Table

----- & Cross Section Table

----- [ Outfall Table

----- ] Catchment Table

----- Z Headwall Table

3. Open OCobdOifiStormTald the FDOTCONNECT Workspace equivalent to the Drainage Manual
Storm Tabulation format

] FlexTable: FDOT-Conduit-StormTab (Current Time: 0.000 min) (DRPRRDO1 -- Default.stsw) - m] =
sl@-t||a A|E- B %
astreal ysten| . System | Time ysten jyster|istrez | evatio - - .| apadit
Label | -Node- | Inif Inlet | ainag HSEM o (Pipe | dition| ationz| -uctu|srounc| HGL- ‘—Invdal_'l:‘ :adlo: Fallt um]lc:e Size IR"EE Span ;;chor ISIO‘D?I Ilsnllmun slodt :rs'.ctf (Full Note
abe p;r:ar MASC pres | Area ageg) TME Flow) | "= Flow | Flow | :adio| Start) | 22" istrea ';:v:IEF ver afre‘l sisplay| M ope | ladatz) slope =00t Fgyyy |MoTEs
b i cfs instr i : fi]
wnstres| () |27 i) M) e | | e | )T nstred @ | gy | e | en e e .
44 P-101 S-lEll 5...|0.334| 2...|0.452| 10.... |0.299 | 5.... |0.00 | 1.66 |0.00 |30.85|5.15|25.71| 25.20 (0.22 |0.... 1(18... (150 |0...|0.35 [0.353 [0.151 | 3.16 | 3.82 | 6.76
[ P-101 5-102 25.43 | 25.00
[¥54: P-103 P-103 (5-103 | 1...|0.225|9,...|0.182 | 10.... |0.620 |6.... |0.00 | 1.12|0.00|31.40 |4.51|265.85 | 26.50 | 1.18 | L.... 1/18...|1.50|0.... |0.858 [0.887 |0.151 | 3.93 | 6.06 | 10.71
[54: P-103 5-101 25.71| 25.20
a. Right click in any column header to see the table formatting and sorting aptions
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|IEI Edit Colurnn Label...

£l Sort b
Filter 3
Reapply Sort/Filter

ED Freeze Column

Select Column

mf  Add Column ’

M7 Remove Column
Relabel...

Sort Upstream->Downstream
Sort Downstream- > Upstream

Sort Dendritic (Upstream- = Downstream)

b. Click the Edit icon' | to view which database properties are used to populate the table.
Table : FDOT-Conduit-StormTab >
Table Type: Conduit
Available Columns: 192 > Selected Columns: 29
Label & Add Label 2
D -Diepth- Upstream Downstream = D Label
-EGL- Upstream Downstream - D -Node- Upstream Downstream
D <{around- Upstream Downstream Length (Unified)
D -Invert- Upstream Downstream R Upstream Inlet Area
D -¥%- Upstream Downstream Emove System Drainage Area
[ ] -¥- Upstream Downstream B System CA
Adjusted Headloss Coefficient (HEC-... System Flow Time
DNIDW Multiple Bamels? = Time (Pipe Flow)
Angled Inflow Energy Loss Swstem Intensitv v
Area (Flow) w
Arzz (G Dl v =
Only list fields that apply to the active solver

T
C. Close Edit dialog and Click the Export icT to save the table as a .csv foe the Report
icon toopenthe printable views.

.| F .| By v
Report
Report In XML

4, Close the open dialogs and Flex Table Mgara
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Exercise 3.6

1. Navigate

following path and

Review Results in Analytic Profiles
through the

UTILITIES>ANALYSIS>Calculation> ScenariosScenario Manager

F |

[
[
[

[

Modes

= Conduits

%' Drainage Ares

BB Profile Runs

N @ Profile Ru

% Depem:

= p-103
=1 p-101

4 < ; Drainage and Utilities Model
<, DRPRRDO1.dgn , Default

i

® X @ % U1

Open Profile Medel
Open Analysis Profile
Open Engineering Profile
Rename

Rewverse Profile Run
Regenerate Profile Run
Lock - Deactivate Profile Run Rules
Fit Te View

Delete

Zoom

lsolate

Clear Isolate

open: DRAINAGE

2. Click theChart Settings@ icon to seand turn oravailable annotatiooptions

FDOTCONNECT for ORD Workflows

Prafile: Profile Run

g~ | &~ & - B
«  Show &Annotation Labels

" Show Profile Annotation Table

»  Show HGL
«  Show EGL

~  Show Legend

Axis Options...

Chart Options...

Export to DXF...

Export to Drawing

o] Q# |
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Profile: Profile Run - m] *
- S-R-B

Label: 5-103

Tvp&:[gafgoﬂasin Profile Run - Analysis

Time: |

Label: 5-101
Type: Catch Basin
3150 1D 438

31.00 EGLI
30.50 fAGL
Label: P-103 \
30.00 .
Type: Conduit \
29.50 1D 454 \
29.00

\ Label: 5-102
28.50

Label: P-101 Type: Outfall
28.00

Typer Conduit| 1043
EE ID: 444
27.00
26.50 |
26.00 ||
25.50 |
25.00
24.50
24.00

Elevation (ft)

T
0.000 20.000 40.000 60.000 80.000 100.000 120.000 140.000 160.000 180.000 200.000

ID\Label 454\ p-103 4347\ p-101
Link Length (ft) 146,083 56,697
Rise (in])\Material 8.0\ Concrate 18.0 1\ Concrete
Flow (cfe) 112 1586
Slape (%) 0.887 0.353
ID\Label 450 15-103 438 V5101 439 \/5-102
Ground [f) [ 31040 30.85 27,21
nvert (fr) | 2550 2430 25.00
Station (fr)| 0-000 1461083 7021775

3. Close the open dialogs.
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4 PLAN DEVELOPMENT
WORKFL GWHRRAI NAGE
STRUCTURBHEETS

INTRODUCTION

The main focus in this chapter will be on Plan Development Workflow for DraiSageturesSheets as
described in FDM 916

The FDOTCONNECT Workspace, includdsee default sheet sizes for Drainage Sheets: 11x17, 36x48, and
36x72. Part 3, Chapter 900 series of the FDOT Design Manual (FDM) outlines Florida Department of
Transportation (FDOT) NexGen Plans.

This chapter will introduce several important tools and features avaiiteble Drainage and Utilities Workflow
and FDOTCONNECT Workspace. They are:

1 Named Boundary

1 Place Noteand Place Label
1 Model Annotation

i Tables

This chapter will alsintroduce the user to a new workflow terminology using the Ribbon. If you see a direction
like this: DRAINAGE AND UTILITIES>DRAWING PRODUCTION-NAMED BOUNDARIES>Named
Boundary, it means we are in thé/orkFlow of Drainage and Utilities which has arab namedDrawing
Production and has tools that are located in thimamed BoundariesGroup. Now that we are in the right
workflow, Tab and Group we may need to click on a tool that has more than one option.

NAMED BOUNDARY AND SHEET CUTTING

In OpenRoads Designer COMBCT Edition Named Boundaries are used to define clipping areas for plan and
profile. There are several types of boundaries availablthe Named Boundary tgothe FDOT Drainage
Workflow will typically useCivil Plan andCivil Profile. The Place Named Bounda@ivil Plan dialog box is
shown below.

The typical FDOT Drainage Workflow is to creaeCivil Plan named boundary firstith the corresponding
sheegs). Subsequently, when the Civil Profile named bouiedarecreatedthese arenct placed omew shee
butadded tahe shedt) created with the Civil Plan named boundary.

Mamed
Boundary =

Mamed Boundaries
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J’" Place Mamed Boundary Civil Plan — x
T & S O
Drawing Seed:! |(none) -
Detail Scale: |Full Size 1= 1 -

Mame: | Plan 1

Description:
Group: |(Mew) -
Mame: | Untitled
Description:
[] start Lecation: |-t
] Stop Location: |
Length: | G00.000000 —_
Left Offset: | -300.000000 —_
Right Offset: | 300.000000 —
Owerlap: | 20.000000 —

Boundary Chords: | 0
Create Drawing
Show Dialog

The Drawing Seed selectatbterming which style sheet is created. In FDOTCONNECT Workspace, the
predefined FDOT sheet seeds populate the list

(none) -

Mame

(none)

11x17 Bridge Hydraulic Recormmendation - Plan
11x17 Drainage Map - Plan
11x17 Plan Only

11x17 Plan Chver Plan

11x17 Plan Chver Profile - Plan
2648 Drainage Plan

36x48 Plan Only

36x48 Plan Chver Plan

3648 Plan Chver Profile - Plan
36x48 Triple Plan

36x72 Drainage Detail - Plan

|P|ace Mamed Boundary Civil Plan > |dentify Path Element |

Basedontt 6 Pat h EI €fromethetp@mpitypicadlyahe pradject baseline or centerline, a New Named
Boundary Group will be created. The gipg arealocation anddimensions are defined hifie Start and Stop
Locatiors (by station), Length, and Left and Right Offsets. When Create Drawing is cheitieedheeis created
automatically
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NAMED BOUNDARIES LIST BOX

The Named Boundaridst box manages named boundaries and groups in or referenced to the design file and
can beopenedrom the ™= icon at the lower right of the Named Boundaries Group.

i~ Named Boundaries — ped
& o=
Name Y Description File Name  Show
Plan Groups

Profile Groups
Cross Section Groups

Other Groups

OTHER FILE CHANGES FROM NAMED BOUNDARIES
Once Named Boundaries and corresponding sheets are created, there are a few changes to the DGN file:

MODELS & REFERENCES

Models are created for Bbothe Named Boundary Vieg) and Sheds). The Sheet Model automatically
attachesthe View Model as a Referenceith Live Nesting which can be adjusted (moved or rotated)
accordingly

1 ModelsBefore:

[E Models - bt
T
4 Y
Type 20/3D Name Description ¢ Design File Sheet Number
Q_'l L] Default Master Model v Ch\Worksets\FDIOT\2 01_CE\drainage\DRPRRDO1.dgn
7] P Default-3D ¥ CA\Worksets\FDOT\ 22049535201 _CE\drainage\DRPRRDO1.dgn

T ModelsAfter:

[E Models - bt
F

3 Y

Type 2D/3D Mame Description 4+ Design File Sheet Number
Q_'l L Default Master Model ¥ C\Worksets\FDOT\ 2204 201_CE\drainage\DRPRRDO1.dgn

e ‘0 Default-3D v C\Worksets\FDOT\22049555201_CE\drainage\DRPRRDO1.dgn

Y | Drainage Plan 1 ¥ Ch\Worksets\FDOT\ 22045555201 _CE\drainage\DRPRRDO1.dgn

Y ' Drainage Plan 2 v C\Worksets\FDOT\220495553201_CE'\drainage\DRPRRDO1.dgn

3 _l  Drainage Plan 1 [Sheet] C:\Worksets\FDOT\22049353201_CE\drainage\DRPRRDO1.dgn Drainage Plan 1
g _|  Drainage Plan 2 [Sheet] Ch\Worksets\FDOT\22049355201_CE\drainage\DRPRRDO1.dgn Drainage Plan 2

Note Like previous versionMuafroStation eRerences this workflow use Live Nesting. Display changes,

such as turning on or off levels, shouldmetfipbeaed in the Default model.
SAVED VIEWS

Saved Views are also created for Named Boundaridsan be managed from tl=: icon at the following
path: DRAINAGE AND UTILITIES>VIEW>SAVED VIEWS
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View
X2 % @ 3
o & lLa 3
Clip Create  Update Saved  Appl
Volume Saved View ‘u’lpew Settings Savetfh?;ew
Clip Saved Views P

In some casespecial detailgnay beneededto showdesign intent. For example, these cases may inclade
standard structures or structures with multipleff-centered pipe connectiarifthese features are modeléuke
Create Saved View tool can be used to adidometricview from the 3D modeio plans

@ Create Saved View — X
Method: | From View v
View Type: | Detail ¥

Name: | Untitled
Description: |

[[] Create Drawing

| (From View) 7
[] Associative

ANNOTATION AND LABELING

For Drainage Workflowin the FDOTCONNECT Workspace, predefined dynanmd automatedDOT plans
labels have beesstablishedor use with the Place Label and Model Annotatiools

PLACE LABEL

The Place Label tod$ used in the FDOT Drainage Plans Production Workflow to manually add dynamic labels
for plan view andan be acessed from the patbRAINAGE AND UTILITIES > DRAWING PRODUCTION> Notes> Place

Label
Tools Report Drawing Proeduction Drawing View
HE
Azl A AF A7 v A ABC
= At At » ' an
Place  Place |Place| Place Edit Change Text A Element Model
Table = Mote | Label Text Text Attributes A ™ Annotation =  Annotation -
Tables Motes Text Ta Annotations Ia

As describedn Bentley Drainage and Utilities CONNECT Edition Help,
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A label is a cell that can maintain association to the element that is being labeled. If the cell definition
contains fields, the fields will be updated based on the element being labeled.

Place LabeBettingshas twotype options, Cell and Text Favorit€or the FDOTCONNECT Workspacell
Drainageand Ut il ities Text Favorites and Cells are named

JF; Place Label Settings —

=X
|

Type: | Text Favonte w

Favorite Name: | Cell
| Text Favorite |

Nimenzinn Shde-

Note Labels are placed on the active level. Make sure the correct level is active before using the Place Label
tool. It is recommended thaihalye structure numbers use the level TextLabel and drainage pipe
numbers use the level TextMinor so that other plans that attach the drainage file as a reference can isolate

which labels are displayed.

TEXT FAVORITES

For Drainage Workflows in FDOTCONNEQWNorkspace, text favoritesre used for labeling drainage pipes and
drainage areas. The Text Favorites Manager is accessed throl'= hcdie at the following pathDRAINAGE
AND UTILITIES > DRAWING PRODUCTION > Annotations

Drawing Production Drawing View
AN 7Y A e & o0
Place Edit Change Text Elernent Model Marned
Text  Text  Attributes ;5.‘ *  Annotation~ Annotation - Boundary = énnnc
Text Ta Annotations Mamed Boundaries = Dirg
{ | w | | « Text Favorite Manager

Text Favorite Manager

P FDOT_Text Favorites_Text Styles_Dimension Styles.dgnlib
4 Roadway
I Structures

a4 SUDA LABELS

CELL

For Drainage Workflows in FDOTCONNECT Workspace, cells are usddldelingdrainage structure numiser
The cell library is named SUDA_LABELS.cel.

FDOTCONNECT for ORD Workflows ©2020 FDOT 4-86
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Annotation and Labeling

4+ Cell Library: [CAFDOTConnect\Organ..\Suda_Labels.cel] —
File
- _-_— -
oig X 8o

W= Name Description Type
[ & _SU_PLAN_NODE_ID _SU_PLAN_MNODE_ID Graphic |

&2 _SU_PLAN_NODE_INFO _SU_PLAN_NODE_INFO Graphic

&3 _SU_PROFILE_BUBBLE  _SU_PLAN_MNODE_ID Graphic

MODEL ANNOTATION

The Model Annotation tool6Annotate Model and Remove Model Annotations)used in thd=DOT Drainage
Plans Production Workflow for automated dynamic labeling of drainage prafilksan be accessed from the
path:DRAINAGE AND UTILITIES > DRAWING PRODUCTION > Annotation Model Annotation.

Drawing Production Drawing

A LB TV

I A A A
X

E Place Edit Change Text ;:q

| Text Text Attributes ~, 7

Text [Fl

View
A ABC >
N R |
Elernent Model Mamed
Annotation *  Annotation » Boundary =

Annotat k8¢ apnotate Model

] |

@ Remove Model Annotations

In the FDOTCONNECT Workspace, Model Annotation asitomatically applied to drainage profiles when
Named Boundary Civil Profile is used. The drainage structure and pipe annotation should update automatically
if changesare madesuch as renaming or relocating. However, Remove / Annotate can be activegéegh

the labelsvithout switching models or views.

The Annotate Model toalsesAnnotation Groups included with ti#®OOTCONNECT Workspace.

ANNOTATION GROUPS

Profile grid, pipe and drainage structure labels are included with the Profile Annotation Groups. They can be
managed fronthe Project Explorer, OpenRoads Standards tab:

4 Annotation Groups
B & Plan
4 g Profile

4 Drawirg

4 Linear

4 SuU

4 Point

4 SuU

<~ Profile Gird 50_5 Drainage

4, SU_Profile - Linear Annotation Group - Pipe Info

FDOTCONNECT for ORD Workflows
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TABLES

Tables

In OpenRoads Designer CONNECT Editigables are amffectiveway to organie and report the drainage
model database information. In tRBOT DrainagdNexGenPlans Production Workflownostdrainage structure
and pipe informatiotis shown in plans through tablegv@ral FDOT flex tables have begevelopedo follow

the Chapter @0 series of thEDOT Design Manual (FDM)

k4 FlexTables

Subsurface Liilities

[ -

Hydraulic Analysis

@

| = Iﬁ Tables - Hydraulic Madel

FDOT-Plans-Fipe

FDOT-Plans-Dutfall
FDOT-Plan=-CB
FDOT-Plans-MH
Pipe Data
Length Start Node Invert Sto Invert ;
; ; p Node Optional
Label (Conséfréjdron) Size {Upstream) (S(Lfat;l) (Downstream) (S(ff? ) Pipe
Structure Data
Sump
: : Reference :
; Baseline | Baseline : Elevation ;
Baseline ; Bottom Point -Pipe-
Label Feature Srﬁ(tg)on Oi;;f)er Structure Type Dimensions Notes Elevation (S[tnftfefﬁttl)!’e Labpel
(r (ft)
Endwall and MES Data
Baseline | Baseline | Baseline Elevation
Label Feature | Station Off set FDOT Structure Type (Invert) Notes
(ft) (ft) (ft)
Note In OpenRoads, there are sedratables fdifferent types of drainage featatek pasimanhole

headwall, and outfall). Howenee, thélextables are exported.csysimilar tablesan be merged
and sorted to complete a single Structure Data table.

The Place Table tool can be used to pieetables (exported to .csv / .xls files) in plans and is accessed from
the pathDRAINAGE AND UTILITIES > DRAWING PRODUCTION > HBbles >Place Table

FDOTCONNECT for ORD Workflows

Tools Report Drawing Production
B B
A A At A
Place| FPlace Place | Place Edit Chan
Table | MNote Label Text  Text  Attr
Tables MNotes Text
&% Place Table — ped
fe
-Fru:m file
Seed:’ [None c
Text Style: %y Annotation -
Active Angle: | 90°00'00" =
File Mame:
[] Contains Title Row
[] Contains Header Row
Retain Association

©2020 FDOT
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When gplacedtable is selectedhe Table Toolsayout Tab appears with multiple editing and formatting options.

] Drainageand Utilities ~ S HE s « - + £ & = Table Tools C:\Werksets\FDOT\22049555201_CE\drainage\DRPRRDO1.dign [20 - V& DGN] - OpenRoads Designer CONNECT

Home  Layout  Analysis  Components  UtilitiesView  Tools  Report  DrawingProduction  Drawing  View  Layout

Title Row First Column [ Height:| 0.77 %}E E@ ﬁ ﬁ E = Height:| 026 B Ditribute Rows “A = 1/"1 EH » o -
HeaderRow | Last Column | = wigth: | 535 E Tll === o, -_— = -
= Delete Delete Insert Insert Insert Insert Merge Split = Width: 1. {4 Distribute Col | Text e L SIETE =
Footer Row Lock Aspect Ratic Column Row Above Below Left Right | Cells cals D vieth 134 5 Distribute Columns Direction » Margins ~ J = v
Table Options Table Size Rows / Columns Merge Cell Size Alignment Table Symbalogy

The FDOT flex tablefor plansinclude some custom fields that allow for FDGecific data to be included with
the drainage model database. The custom fielddedfieed and managed withihe User Data Extensions Tool.

USER DATA EXTENSIONS

The User Data Extensi@tool is accesseftom the pathDRAINAGE AND UTILITIES > TOOLS > General
Tools >User Data Extensions

ut Analysis Components Utilities View Tools

‘LL_ =1 & #2 Update Descriptions ;;
Bk * Ky Branch Labeling

Utilities | User Data | Model — Proje
Conflicts |Extensions| Builder @ Set Feature Definition | pefaul

General Tools

Select Data Type For Command

This command needs to know the type of data.

Awailable Data Types: |v

Subsurface Lilities
Hydraulic Analysis

In the FDOTCONNECT Workspacthe User Data Extensions have been defined for use in the FDOT Flex
Tables under Hydraulic Analysis Data Typ®r mostprojects, users will not need to make edits to the User
Data Extension definitions

+
MhDRQX=EY¥
= ’ Conduit - v  «<General>
i ﬂ:;"-:' Orientation FDOT_Top_Mame
OptionalPipe Label FDOT Top
c'_ré HGL Clearance Category FDOT Structure Info
53 Physical Velocity Field Order Index 2
u'_g Fall (Inverts) Field Description  Select structure top type from list
Minimum Slope 100: User Data Extensions
----- @ Lateral Catch Basin, Manhale, Outfall, Headwall
----- i Channel v DataType
Gutter Enumerated
Pressure Pipe Default Value 0
Catch Basin
F25 HGL Clearance Enumeraticn Editor
€53 FDOT Top
&5 FDOT Bot BRS
+)- @ Manhaole Enumeration ~
----- & Tap Label Value
----- i Property Connection 9 CURB INLET TYPE 9 9
""" @ Transtion 10 CURE INLET TYPE 10 10
""" 0 Cross Section < 111 |cLOSED FLUME 11
?"'ﬂ Outfall Df |12 ADIACENT BARRIER 12
i 4] Catchment TH
o ] e Irrevard Plassslommmar hd 13 BARRIER. WALL C&G 13
< > ||| /|14 |MEDIAN BARRIER, TYPE 1 14
15 MEDIAN BARRIER, TYPE 2 15
16 GUTTER INLET TYPE S 16
17 GUTTER INLET TYPE ¥ 17
18 DBITYPE A 13
19 DEI TYPE B 19 y
an rET TVRE - an
| QK | Cancel Help
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For theFDOT Drainage Workflowtheuserselections for the fields with User Data Extension can be made
from the pulldown menuwithin the FDOT Flex Tables

71 Catch Basin FlexTable: FDOT-CB-TopBot (Current Tirm... —
s B-B|E e slB-|8-| -

Label FDOT Top Mame FDOT Bot
438: 5-101 5-101 CURB IMLET TYPEP-2 = |4 DIA.

450:5-103  |5-103  |CURB INLET TYPEP-6 ~
DBI TYPE A
DBITYPEEB

DBI TYPE C

DBI TYPE C MOD

DBI TYPED

DBI TYPEE
DBITYPEF

DBI TYPE G

DBI TYPEH

DBI TYPE 1

DBI TYPE K

FES

GUTTER. IMLET TYPE S
GUTTER. IMLET TYPE V
¢ of 2 elements displayed  |MAMHOLE TYPE J-7

Note For catcbasins (CB) and manholes (Mid)apBd@FDOT flex tables are where the top and bottom
names can be selected. For pipes, headwalls, and outfalls, the User Data Extension selections can be
made directly in the respedtisagFlex Tables.

EXERCISES

EXERCISE OVERVIEW T PLAN DEVELOPMENT

In this chapter exercise, users wiltatenamed boundariea,drainage structure sheahd adglansinformation
throughlabelsand tablesThe network created in Chapt@rand used in Chapterekercise$S-101, S102, and
S-103) will be the starting point for this chapttercise

4.1 Place Named Boundary Civil Plan
4.2 Place Named Boundary Civil Profile
4.3 Place Drainage Labels in Plan

4.4 Place Tables
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Exercise 4.1

1. Open FDOTConnect, setthdor k spac e
d r aDRARRRPE@L.ddro.l der

2. Br

Place Named Boundary Civil Plan

owse to the

t o

AFDOT 01 MAV4P555201_@hBc.t  t

and open

Exercises

he

3. Navigate through the following path and opeBPRAINAGE AND UTILITIES>DRAWING
PRODUCTION>Named Boundariestamed Boundary Place Named Bouadary.

Drawing Seed:
Detail Scale:

Description:
Group:
MName:

Description:

Length:

Left Offset:

Right Offset:
Overlap:
Boundary Chords:

Start Location:
Stop Location:

ﬁ' Place Named Boundary Civil Plan —

B =&, ]

36x48 Drainage Plan
1"=50"

Drainage Plan 1

(MNew)
CL_SR61

700+00.00
709+00.00
G00.000000
-300.000000
300.000000
15.000000

5
Create Drawing
Show Dialog

-|

-

-

Mame:

Plan =

Drainage Plan 1

36x48 Drainage Plan -
Civil Plan

Civil

Plan View

Drawing Model
36::48 Drainage Detail Named Boundary.c

(Active File)

1"=50' -
None w
Sheet Model

36::48 Drainage Detail Named Boundary.c
(Active File)

(New) 2
Full Size 1=1 hd
36x48 Drainage Plan -
1"=50' v

:J Create Drawing
| One Sheet Per Dgr:
X
Drawing Seed:
View Type:
Discipline:
Purpose:
Seed Model:
O Filename:
A
)
Annotation Group:
> Seed Model:
> O Filename:
Sheets:
) A
[r=—m]
=] Drawing Boundary:
— Detail Scale:
=

[ Add To Sheet Index (&
Make Sheet Coincident
Open Model

Cancel

Select theCivil Plan mode.

SetDrawing Seedo 36x48 Drainage Plan

In the 2D viewf o | |

owi

ng

t he

which the plamamed boundaries will be created.

Fill out the dialog, ashown

0 1 d e ngelectthyeCL PSR61alignéntatomgn t 6

Follow the promptén the lower left cornelLeft click to define the named boundari&ultiple left

clicks may be required

Two or three clicks are required to (1) accept the Start Location, (2) accept the Stop Location, and
(3) create the NameddBndariesHowever, if the Start or Stop Location are selected graphically
one or more of these clicks has already been completenk completed, the Create Drawing dialog

automatically opens.

There is typically no need to revise settings in @reate Dawing dialog With Open Model
checked, the sheet model will open automaticatigr clicking OK to create the sheets.

Navigate through the new models to see links between sheets and.models

FDOTCONNECT for ORD Workflows
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o Drainage Plan 1 [Sheet] Views:

m References (8 of 8 unique, 7 displayed)

Tools  Properties

Exercises

Bgs fDERAPR RS

Display Overrides: |Allow = | Mew Level Display: | Config Variable ¥ | Georeferenced: | Mo -

o Drainage Plan 1 Views:

Tools  Properties

St P 3 FileName ™ Model Description Logical Orientation  Presen
1 ~ DRPRRDO.dgn  DrainagePlan1 DreinagePlan1  Drainage Plan 1-1 Wirefr

<

Scale [ 1.000000000 | 600.000000000 Rotation | -146°28'39.1

Offset X | 2417.84881018 v | 2408.86716714

] FEEE - LBl 2 B o) Nested Attachments: | Live Nesting | Mesting Dept

E B ke $9C DD 5 D e 5° @ % tinerooe iow

@ EEL EHe 1 [A] 7 7 Nested Attachments: | Live Nesting

Display Overrides: |Always ¥ | New Level Display: | Config Variable + | Georeferenced: | No

FDOTCONNECT for ORD Workflows ©2020 FDOT

Slot V™ 3 FileName * Model Description  Logical Orientation Presen
‘ 1 ~/__DRPRRDO1.dgn Default Default Drainage Plan 1 Drainage Plan 1 Wirefr:
Scale | 1.000000000 + | 1.000000000 Rotation | 00°00°00"

Offset X | 0.00 ¥ 000
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Exercise 4.2 Place Named Boundary CiviProfile

1. Switch tothe Multi-Model Viewsin DRPRRDO1.dgnactivate View Contrglhold down the right mouse
button to open the quick menu for display, and select View Caredéct3 Views Plan/Profile/3D.

a. Click OK to the prompt below and select the Profile Run line drawn in plan view frd68S
to S102.

Dpen a Dynarnic Profile View ot

Select OK to Create a Dynamic Profile View

Cancel

Locate Plan Element

b. Left click anywhere within the Profile Windoto load the Profile Run in profile view

2. Use the*~ Quick Profile from Surface Tool to add existing amdposed ground lines from the terrains.

a. When the Locate Reference Surface prompt activates, a terrain can be selected from the 3D
view. Once selected, the surface will be displayed in the Profile Window.

——
———
il T
~—
——

-—
__‘_'_'_—‘:“—-'-"'—"'-ar;-.-..____‘_-__\_
e i e, Y
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3. Navigate through the following path and opeBRAINAGE AND UTILITIES>DRAWING
PRODUCTION>Named Boundariestamed Boundary Place Named Boundary

= = ) _ &1 Create Drawing *
O [E@® S O
. . - . Mode: | Profile -
Drawing Seed: 36x48 Drainage Profile - Middle - -
) = - Mame: | Profile 1
Detail Scale: |1"=30 b O One Sheet Per Dgr:
Mame: | Profile 1
Description: Drawing Seed: | 36x48 Drainage Profile - Top A
Method: Station Limits - View Type:  Civil Profile
Group:  |(Mew) - Discipline:  Civil
Mame: | Profile Run Purpose:  Elevation View
Description: Drawing Model
Start Location: | -0+25.00 [ Seed Model: | 36x48 Drainage Detail Named Boundary.c
Stop Location: | 2+25.00 > O Filenan:= (ActiveFile)
1"=50" -
Length: | 250.000000 — ) =
Annotation Group: | Profile Gird 50_5 Drainage W
Vertical Exaggeration: | 10,000000
. ) . = . Sheet Model
Sraibbishctibighay Z7.000000 == Seed Model: | 36x48 Drainage Detail Named Boundary.c
O Top Clearance: | 0500000 O Filename: | (Active File) +
[0  Bottom Clearance: | 0.500000 Sheets: |(New] -
Elevation Datum Spacing: | 2.000000 A (New)
Station Datum Spacing: | 1.000000 Drawing Bo.undar}r: Drainage Plan 1 [Sheet]
Profile Shifts:  Datum Stations - Detail Scale: | Drainage Plan 2 [Sheet]
Use Terrains [] Add To Sheet Index &2
Use Active Vertical Make Sheet Coincident
Create Drawing Open Model
Show Dialog OK Cancel
a. Select theCivil Profile mode.
b. SetDrawing Seedo 36x48 Drainage Pofile i Middle.
C. Click anywheren theProfile view.
d. Fill out the dialog, ashown
e. Follow the promptsén the lower left corneleft click to define the named boundaridsultiple
left clicks may be required
f. Two or three clicks are required to (1) accept the Start Location, (2) accept the Stop Location,
and (3) create the Named Budaries.However, if the Start or Stop Location are selected
graphically one or more of these clicks has already been completed.
g. In the Create Drawingdialog, change the Sheet Model Sheets selecti@ramage Plan 1
[Sheet] With Open Model checked, tilsbeet model will open automatically after clickiDg
to create the sheets.
h. Navigate between models
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o Drainage Plan 1 [Sheet] Views:

o Profile 1 Views:
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4, In the Profile 1 Viewreview the characteristics of the Model Annotati®hough this annotation is
automated, sometimes it may necessary to Remove Model Annotations and then Annotate Model again.
This can help reflect updates to the network and/or fix annotations that diditeatatically populate
with the Named Boundary process. These tools are available from the DR&INAGE AND
UTILITIES>DRAWING PRODUCTION>AnnotationsModel Annotation.

ABC
i
Model BB Annotate Model

Annotation = ;
% Remowve Model Annotations

a. Choose Remove Model Annotations and left click through the prompts.

JE Remuove — X

All Drawing Models [ ]

All Drawing Models
All Drawing Models | -]

b. Choose AnnotatModel and left click through the prompts.

J8 Annotate Model  — x
& Drawing Models [
Annctation Group  Profile Gird 50_5 Drainage -

All Drawing Models
All Drawing Models =

C. Select one of the labels antbveto anotheiposition

d. Select Annotate Model again and observe the following:

i. Annotations can be adjusted, but Hamnotated, the default locations (from &mnotation
Group definitions) are used.

ii. Annotations can be duplicated.

e. Change active level to TextLabel and activate Place Note.
i. Enter the following in the Text Editor i EX
Pl PEO
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&8 Place Note — X

A ®

Dimension Style: [7] _FDOT Mote-L v | 7 2y

&l Text Editor - m] X

Sy FDOT (Small) “ e Hy ‘T}C@ v 3¢ v ftg || B FDOT N

EXISTING GROUND DIRECTLY ABOVE PIPE

Text Rotation: | Horizontal =
Location: | Autematic =

Start At Terminator =

Horizontal Attachment: | Auto =

f. Redo steps a. and b. to restore default atimotand see that the placed note remains

FDOTCONNECT for ORD Workflows ©2020 FDOT 497



Chapter 4 PLAN DEVELOPMENT WORKFLOW FOR DRAINAGE STRUCTURES SHEETS

Exercise 4.3

1. For curved alignments and chorded named boundaries, it can be a challenge to find the rotation that
matches the sheet. This is one way to set the rotation of the plan view so that the labels placed will be

Place Drainage Labels in Plan

horizontal relative to the sheet.

a. b Rotate View vith 2 Points Method along the Named Boundary to match the sheet
orientation.

2. Setthe Level to a TextLabel before placing any notes or Labels.

Exercises

3. Navigate through the following path and activate Place Labelb8@INAGE AND UTILITIES> DRAWING
PRODUCTION> Notes> PlacelLabel

a. Fill out the dialog as shown below, select the curb inlet cell, and left click to accept label
placement.

FDOTCONNECT for ORD Workflows

4(-?" Place Label Settings

Xz

s

Type: | Cell

Cell Name:  _SU_PLAN_NODE_ID
Dimension Style: S2_FDOT_Dynamic Labels ... Ay

Label Fotaticn: | Honizontal
Start At: | Terminator
Honzontal Attachment: | Left

A

Mode: 5-107 % Arc
Level: InletCurb

©2020 FDOT
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b. Place labels for 801, S102, and S103:

4. Navigate through the following path and activate Place Labelh&@aINAGE AND UTILITIES> DRAWING
PRODUCTION > Notes Place Label

a. Fill out the dialog as shown below, select the line fekOB, and left click to accept label
placement.
J% Place Label Settings — =
[CI4
¢
Type: | Text Favonte "

Favorite Name: %2 _SU_PLAN_LINK_ID ~
Dimension Style: Sy _FDOT Dynamic Labels ... Ay

Label Rotation: | Honizontal W

Start At | Terminator ”

Honzontal Attachment: | Left "
A

Link: P-103 % Line
Level: PipeCulvert

b. Place labels for201 and PL03, use rotation tools as needed:
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Exercise 4.4
1.

Place Tables

Exercises

AND UTILITIES>ANALYSIS>Analysis Views>Flex Tables
2. From the Hydraulic Analysis tab, op&DOT-PlansCB.

xd
Subsurface Ltilties  Hydraulic Analysis
O-X=1FA-9@

=[] Tables - Hydraulic Model

----- 7] FDOT-Spread

----- ] FOOT-Outfall

----- [ FDOT-<Conduit-Storm Tab
----- [] FDOT-CBE-TopBet

..... i FDOT-MH-TopBat

----- [ FDOT-Plans-Pipe

----- ] FDOT-Plans-Outfall

----- [ FDOT-Plans-CB

----- & FDOT-Plans-MH

----- E Tables - Shared

=[] Tables - Predefined

----- ] Metwork Bements Table
----- 7] Conduit Table

----- [F] HEC-22 Table A

----- =1 DOT Report

----- =1 Combined Fipe/Mode Report
----- i Lateral Table

----- @ Channel Table

----- ] Gutter Table

----- [F] Catch Basin Table

..... # Manhole Table

----- i Tap Table

..... @ Transttion Table

----- # Cross Section Table

----- [ Outfall Table

----- [F] Catchment Table

----- & Headwal Table

Switch tothe Mult-Model Views inDRPRRDO01.dgrand open Flex Tables from the pdiiRAINAGE

3. From the upper left of the menselectExport to File and save assv in thedrainagéeng data folder.
[F1 Catch Basin FlexTable: FDOT-Plans-CB (Current Time: 0.000 min) (DRPRRDO1 -- Default.stsw) - O X
ch | By~ .f‘u H‘Dv‘@v|ssbv
Export to File... l
- Baseline Baseline Baseline Battom Re;iriﬁ;uce EIES\L:;ntPon Pipe-
Label = Station Offset Structure Type T Motes Elevation (Structure Lahel
(ft) (ft) Invert)
{ft)
438: 5101 [5-101  |CL_sme1 706450 | 40,000 | CURB INLET TYPE P-2 4 DA, 30.85 24,20
(In) P-103
(Out) P-101
450: 5103 |5-103 CL_SR61 705+00 | 40,000 | CURB INLET TYPE P-1 4 DIA. 3140 25.50
(Out) P-103
5 of & elements displayed SORTED

4.

MODELING>FDOT> Resources > Explore Directorie€urrent Workset .

FDOTCONNECT for ORD Workflows

|-
-
-

Explore FOOT
Directories = Links =

—|  Current Workset
ﬁ! FDOTConnect

©2020 FDOT

Navigate through the following path to quickly open the workset drainage faRRRENROADS

4101
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5. Open the .csv file ilExcel and update formatting withe following:

a. Select from cells Al to J6, and add borders (Home: Font: Borders: All Barders)
b Select from cells Al to J6 and change font to FDOT
C. Del ete 6<None>6 from Cells E3:F4 and E6: F6.
d Adjust units for significant digits and reshape column widthsezsled.
Sump
Baseline Baseline |Baseline Bottom Reﬁ;?:tce Elevation —Pipe-
Label Station Offset Structure Type . ) Notes . (Structure P
Feature Dimensions Elevation Label
(ft) (ft) Invert)
() M)
S-101 |CL_SR61 |706+50 40.00 [CURB INLET TYPEP-2  |4'DIA. 30.85 24.20
(In) P-103
(Out) P-101
S-103 |CL SR61 [705+00 40.00 [CURBINLET TYPEP-1 _ [4'DIA. 31.40 25.50
(Out) P-103

e. Save as .xlIsx and close.

6. In OpenRoadsswitch to the Drainage Plan 1 [Sheet] Views Model and navigate through théopath
open Place Tablei Select From File DRAINAGE AND UTILITIES> DRAWING
PRODUCTION>Tables®lace Table

7. Select the ellipse next to File Napieowse tcand selecthe new .xIsx.

£% Place Table — x

P |

§ Mone -
Text Style: |~y FDOT (Small) -
Active Angle: | 90°00'00.000" =
File Mame:
[ ] Contains Title Row
[] Contains Header Row
Retain Association

8. Review and clickOK to accept the default range from Al to J6.

& Select Cells >

Worksheet: | FDOT-Plans-CB r
Range: Automatic E
From:

To:

OK Cancel

9. Use the cursor to place table in the lowight of the sheet.

FDOTCONNECT for ORD Workflows ©2020 FDOT 4102
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10. Select the table to activate the Table Tools available for further formatting and editing.

FDOTCONNECT for ORD Workflows ©2020 FDOT 4103














































































































































































