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Description

FDOTConnect

for

OpenRoads Designer

Drainage Design & 3D Modeling with

Plans Development

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 FDOTCONNECT Workspace to provide sample exercises
for many of the Drainage Tools on a sample project data set. Participants of this course will be introduced to the
newest OpenRoads environment and a Workflow for designing two dimensional (2D) Plans, Profiles, and three
dimensional (3D) Models for drainage related Construction Deliverables.

Objectives

Audience

HINT

Prerequisites

Finding additional learning resources and training materials for OpenRoads Designer CONNECT
Edition and the general process using Drainage and Utilities Workflow to design 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 and components 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 define 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 drainage documentation

FDOT Drainage Designers and Engineers

Participants need to have a basic understanding of Computer Aided Drafting and Design (CADD) using
MicroStation, a basic understanding of OpenRoads Designer CONNECT Edition - OpenRoads Technology tools
and a solid understanding of the engineering necessary to design drainage improvements on a Roadway.

Duration: 16 Hours
Professional Credit Hours: 16 PDHs

Note

PDH Credits will only be available with Instructor lead or Computer Based Training (CBT) thru Learning
Curve.
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FDOT CONNECT WORKSPACE OVERVIEW

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 FDOTCONNECT Workspace to provide sample exercises
for many of the Drainage Tools on a sample project data set.

INTRODUCTION

OpenRoads Designer CONNECT Edition - Drainage and Utilities Workflow is a comprehensive application for
designing and analyzing storm drain systems, which can leverage many roadway design features to create a
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 and Utilities 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 & Utilities 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 results. Manipulations 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 alignments 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 spatial definition 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 hydraulic capabilities 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" as well as the
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 intensity equations, hydrographs, or by tabular intensity-duration data. The Department’s
Intensity-Duration-Frequency curves are included in the Department’s DGNLib discussed later in this manual.
Drainage area delineation tools allow easy creation of contributing 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 Department’s common inlets are included in the Department’s DGNLib discussed later in this manual. Inlets
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 analyzed including box, circular, elliptical and pipe
arches. The Department’s most common pipe and box culvert shapes and materials are included in the DGNLIb,
discussed later in this manual. Pipe design selections may be optimized to meet a number of definable constraints.
Trapezoidal ditches 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.

Participants of this course will be introduced to the newest OpenRoads 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:

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

e Various file types used within the Drainage and Utilities Workflow
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e How to create and prepare a drainage file for design

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

e Tools to evaluate and edit drainage properties

e  Creating a custom drainage feature

e Creating and assigning catchments to inlets

e Tools to define drainage design priorities and constraints

e Tools to review and evaluate hydraulic performance

e Producing a NexGen drainage structures sheet

e Producing a NexGen Summary of Drainage report (drainage quantities)

o Editing and exporting flex tables for drainage documentation
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EXPECTATIONS — WHAT THIS COURSE PROVIDES

This course serves three primary functions. It is a training manual 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 design are provided in the Drainage Design Guide. The FDOT Design Manual
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 to comply with the Department’s
CADD standards and guidelines are included in this document, where 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 professional engineering judgement or prelude the use of other information.

This course provides a standard workflow for drainage design with Bentley Systems OpenRoads Designer
CONNECT Edition — Drainage and Utilities Workflow within the FDOTCONNECT Workspace. While many
tools are used throughout, this course does not provide a description of every Bentley Systems OpenRoads
Designer CONNECT Edition Drainage and Utilities tool. Where applicable, this guide documents supplemental
descriptions of FDOT-specific content, tools, and methodology.
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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 e File>Open
commands .
(Names separated with > e File > ComSelect > Design
symbol)
Dialog box Actions Bold e  Click the Apply button.
e  Click the Graphic Select button to the right
of the Horizontal Alignment Include box.
e Inthe Segment Type list, click Lines.
Dialog box Field Italic e Keyin Hemfield Road in the Alignment
Names Name field.
e  Click the Graphic Select button to the right
of the Horizontal Alignment Include field.
e Inthe Segment Type list, click Lines.
Key-ins Bold e Keyin Hemfield Road in the Alignment
Name field.
File Names Italic e Open the file ALGNRDO1.dgn in the
C:\WorkSets\FDOT\22049555201\Roadway.
File Paths Non italic e Open the file _Blank.dgn in the
C:\WorkSets\FDOT\22049555201
New Terms or Italic e The Template Library contains templates,
Emphasis which represent typical sections of the
proposed roadway.

Additionally, a new workflow terminology using the Ribbon is used throughout the course guide. If you see a
direction like this:

DRAINAGE AND UTILITIES > LAYOUT > LAYOUT > Place Node

This means we are in the WorkFlow of Drainage and Utilities which has a Tab named Layout and has tools
that are located in the Layout 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.
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FILE TYPES

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

The FDOT Connect Workspace is delivered with supporting library files containing the Department’s CADD
standards and hydraulic seed data: the DGN Library (*.dgnlib), and the MicroStation Cell Library (*.cel). Below
are brief descriptions of these file types.

File Type Description:

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 placed, the. DGN 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 attributes are attached to the 2D graphics.
As the designer places components in the 2D model, Drainage & Ultilities creates the 3D model elements in
the dgn simultaneously.

DGN Library (*.dgnlib) - The feature definitions, symbology, and hydraulic seed data for drainage design
and modeling are stored in 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 pipes configurations, 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.

Drainage Cell Library (*.cel) - Drainage cells are the 2D and 3D views of the Department’s drainage
structures such as inlets and manholes. The Cell Library contains the commonly used structures. The Nodes
used inthe DGN Library refer to appropriate cells in the Cell Library. The Department provides a Cell Library
with the CADD deliverables.

Currently, there is not a tool to import legacy Select Series GEOPAK Drainage files directly into an OpenRoads
drainage model, DGN file from Bentley and FDOT is not developing a utility.

:J Drain3D.cel [ e |

*

:J FDOT_SUE_Drainage.dgnlib

=] thor Uity e LT

2D plan, 3D top, 3D bottom cells

Storm Data

Catalogs, Prototypes

Feature Definitions . n:'.,t,...ﬂ.,..m
Feature Symbologiﬁk T

Text Favorites / Annotation Groups
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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 available for learning about the various Bentley Systems OpenRoads Designer
CONNECT edition Drainage and Utilities tools. Among them are:

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:
09 — OpenRoads Designer — Drainage & Utilities — Fundamentals
10 — OpenRoads Designer — Drainage — Intermediate
Bentley Product Documentation: Drainage and Utilities CONNECT Edition Help:

https://docs.bentley.com/LiveContent/web/Drainage%20and%20Utilities%020CONNECT%20Edition%20H
elp-v3/en/GUID-288FAFD8-1107-4FCB-9843-8BECC9099A06.html

Bentley Communities:

https://communities.bentley.com/products/road __site _design/w/road _and_site design__ wiki/38322/drain
age-and-utilities
YouTube Search - Google:

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

Production Support Office | CADD (CADD) Website: http://www.fdot.gov/cadd/
Webinar training recordings are available on many of the subjects covered in this manual:
http://www.fdot.gov/cadd/main/FDOTCaddTraining.shtm
http://www.fdot.gov/cadd/downloads/webinars/Posted.shtm#loadSection
https://www.youtube.com/channel/UCgbY8kqZuXplpyYV6IIQw_A

COURSE SUPPORTING FILES

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

https://www.fdot.gov/cadd/main/fdotcaddtraining.shtm
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INTRODUCING A NEW WORKSPACE

The following are some of the FDOTCONNECT workspace settings that will be used during this course.
Additional information can be found within the FDOTCONNECT 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 the OpenRoads Designer On-line Help. Ctrl+F1 Closes all Views except View 1
Open View 1 (2D Plan) and View 2 (3D Isometric) and fits both views.
Opens View 3 (2D Plan), closes all View 4, and arranges all Views.

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

Toggles Dim References ON/OFF

Resets out of any ongoing commands.

Toggles the Construction view attribute ON/OFF.

Toggles between MicroStation AccuDraw and Civil AccuDraw.

Toggles (opens or closes) the Reference dialog.

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

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

F12 Opens the Create Template dialog.
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EJI:@mction Keys: ...\Preference Seeds\FDOT_ORD_FKEY.mnu *

@
Function Keys

O Ak [ 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

The design of a storm drain system is usually an iterative process. Inlets locations and pipe sizes are selected.
The designer checks if the system meets the Department’s criteria and changes pipe sizes and other items as
needed. The need to check if the system meets criteria is not avoided by using OpenRoads Drainage & Utilities.
This document describes several 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 file (.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. Identify Hydraulic Run of Pipes and Inlets.

6. Use Drainage & Utilities to Design System.

7. Check Design to meet Criteria.

8. Edit System, Re-compute Hydraulics and Check if Criteria are met.

9. Add J-structure Bottoms (if appropriate) for Large or Skewed Pipes.
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10. Print Storm Drain Tabulation Form.

11. Prepare Construction Deliverables.

RECOMMENDED MICROSTATION SETTINGS

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

GETTING STARTED

LAUNCHING FDOTCONNECT FOR OPENROADS DESIGNER

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

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

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

» FDOT Connect v & Search FDOT Connect 2

B MS-CE OBM ORD A
VALY Fock
s & @ & — 0
(o Lo _ o -
= FDOTConnectfor ~ 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 OpenRoads Designer, select the Workspace
selection drop-down menu by clicking on “No Workspace.”

FDOTCONNECT for ORD Drainage Workflows ©2020 FDOT



Recommended MicroStation Settings

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.

Browse New File

4. Select “FDOT” from the drop-down menu to select the FDOTCONNECT 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

":;i Configuration Migration

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

OpenRoads Designer CONNECT Edition

FDOT - 0_WORKSET_TEMPLATE ~
0

Recent
0_WORKSET_TEMPLATE
start by clicking on Browse.

You haven* 900TEST

6. Click “OK?” after filling in the Create Workset dialog.
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Create WorkSet X

NEW_TEST_WORKSET

Desffiiption: | New Test Workset for Installation Guide Example

3 |

ate Folders Only

Temglate:

0_WORKSET_TEMPLATE Y,
= 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 FDOTCONNECT
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 open dialog, select “Browse” to browse the contents of
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.

[+

New File

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

&4 Open x
T <« Worksets > FDO v | ®| | Search NEW_TEST_WORKSET 0
Organize v New folder =~ M O
[ Desktop # A Name Date modified Type Size &
‘ Downloads Preestim 7/24/201 59 PM File folder
[£] Documents # roadway File folder
& Pictures + rwmap File folder
. N seed File folder
Configuration
signals File folder
@ FDOT Microstati e
signing File folder
roadway specs File folder
@ Users Standards File folder
[ This PC ot File folder
= i survey File folder
ects
B ) mb File folder
sy
I Desktop TrafOps File folder
P
[=] Documents File folder
& Downloads &4 _BlankFile.dgn Bentley MicroStati... @
b Music v < 2

File ~ Directory v
File name: | _BlankFile.dgn ~| |cADFiles (dgn*.dwg".df)  ~
Optiors Cancel

10. When the FDOTCONNECT Workspace opens, you can locate the FDOT ribbon by selecting
the “OpenRoads Modeling” workflow from the menu at the top left of the screen. The FDOT
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tab is located at the far right of this ribbon. Select “Create File” to launch the Create File tool
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 the Civil Message Center tool is already docked on the bottom; if not, select it from
the General Geometry Task group, dock and unpin.
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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 the Project Explorer is docked on the left side; if not, from the Ribbon select the
Home tab then in the group named primary click on the explorer icon...Or use the F11 function
key to toggle ON/OFF the dialog.

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

v q

| |
Un@
i

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

Hint  Many of the dialog settings are stored in user preferences defined in xml data files located in the users
data folders, i.e. C:\Users\rd964vd\AppData\Local\Bentley\OpenRoadsDesigner\10.0.0\prefs.
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CREATE A NEw DGN FILE

1. Open FDOTCONNECT, set the Workspace to “FDOT” and select the Workset — “22049555201_CE”.
2. Browse to the “_BlankFile.dgn” and open.
3. Onthe FDOT Ribbon Tab in the Actions Group, select “Create File.”

o Discipline = “DRAINAGE”

o File Group = “Drainage Design Files”

e File Type = “DRPRRD”

o  File Sequence # = “01”

e  County = “Wakulla” (State Plane Coordinate System = FL83-NF)

4. Click on the “Create — Open File” button. Close the Create File Dialogue box.

2 - W — 2 5 -
“J OpenRoads Modeling v u u "o “ v ‘ = s 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 " . @ “ 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 Z B View 1, it
File ot 1 — e & [ e
Evddévll @ O0FaNIFEFIEQVE

i CreateFile (v 2.0) x
Workser: | C:\Worksets\FDOT\22049555201_CE ~
Discipline: |DH‘NN'AGE vl
File Group: |D|'H‘|ageDesg"|Fies vl
File Type:
Base Filename Description
DRFLRD | Flood Data Form
DROMRD Optional Materials Tabulation
4
PODPLRD Pond Design
TEXTDR Text
WETLRD Wetlands Delineation
Qutput File:
File
Base Filename: Modifier (Optional) | Sequence #: Extension:
DRPRRD | [o1 dgn
Ciworksets\FDOT\ 22043555201 _CE\drainage\DRPRRD01.dgn
Output Folder, |0/@inage | ==
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
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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 you find 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 drainage model is Explorer,
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.

. — & @ ® 7
& None " || Default N O‘ B @ .“j k ‘&' o> = (@ Subsurface Utilities Help
0 S= = = = + | Expl Attach pModels Level - El t .. Civil Terrain Import Import Export R
Lg - 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.

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

e Items - displays non-graphical business data in a DGN file in hierarchical order.
e Resources - displays resources used in a DGN file in hierarchical order.

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

e Sheet Index - allows you to manage sheet indexing. A sheet index is an organizes
and named collection of sheet models from one or more design files.

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

e OpenRoads Standards - used to create, edit or review horizontal and vertical
geometry design standards, feature information, civil cells, annotation, and
graphical filters.

The Drainage and Utilities 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:
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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

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 areas, and profile runs.

CREATE A NEW UTILITY MODEL

1. Inthe DRPRRDO1.dgn, click on DRAINAGE 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 will pop up, asking if you wish to proceed creating a utility model. Click Yes to 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 in the DGN and/or reference drainage models from
other DGNSs.

©2020 FDOT FDOTCONNECT for ORD Drainage Workflows



1 DRAINAGE LIBRARY

INTRODUCTION

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

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

e Feature Definitions
o Symbology
= Levels, cells, materials
=  Element templates
=  Feature Symbology
e Hydraulic Seed Data
o Catalog
o Prototypes
o Storm Data

This chapter will also introduce the user to a new workflow terminology using the Ribbon. If you see a direction
like this: DRAINAGE AND UTILITIES>COMPONENTS>CATALOG>Catalog>Inlet Catalog, it means we
are in the WorkFlow of Drainage and Utilities which has a Tab named Components, and has tools that are
located in the Catalog 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 Edition help files:

“Feature Definitions are used to control symbology and define properties of utility elements. There are three
types of Feature Definition for support of utility workflow:

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

e Conduit Feature Definitions — A variation on the civil Linear type. It defines information for Utility
conduits of all types, including drainage pipes, pressure lines, cables and ducts.

e 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 the FDOT_SUE_Drainage.dgnlib for the FDOTCONNECT Workspace to be used for
most FDOT projects. They can be viewed in the Project Explorer > OpenRoads Standards tab: DRAINAGE AND
UTILITIES > HOME > PRIMARY > Explorer > OpenRoads 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 project design 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 onto the individual drainage feature placed
and the design file’s 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, both components are stored in the same
DGN Library file: FDOT_SUE_Drainage.dgnlib.

FDOTCONNECT for ORD Workflows ©2020 FDOT 1-1



Chapter 1 DRAINAGE LIBRARY Introduction

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. A description of this series of elements as defined in the Bentley Drainage
and Utilities CONNECT Edition help files for utility nodes is below:

o Feature definitions for all node types will link to a series of Feature Symbology’s.

e Feature symbologist will link to a series of MicroStation Element Templates for symbology and
presentation.

e 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.

e The 3D presentation 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 slice of the bottom 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.

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

Ic.el\;elsg( - Element - Feature Feature
i Templates Symbologies Definitions
Materials
_ ik i
General Settings Al ® VW' A 4 & StormWaterNode
= * © Somwec :

Coll Settings ~
Active Cot T2COS
Material Settings A 0 Propermies (OpenFoads Standards
Selection (1)

v @ ohCut

Rem Type
| (R
|
| Hydrauic Prototype
1 . ket Curty 7
~ |

R symbology

ot > Cub2
pre Syt Demnoge Connecton Region
WCurd2

op Tempiste Dranage-Syechres\CorbAJD TophlaCurti2_ 36
wom Tenp Dramage-Bomoms\PllotDa

HYDRAULIC SEED DATA

In addition to housing drainage symbology information, the FDOT_SUE_Drainage.dgnlib is also the repository
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 OpenRoads 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 imported from and exported to engineering 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 has Catalog items defined locally (not synchronized to a library) for inlets,
gutters, and conduits. These can be accessed from the path:

©2020 FDOT FDOTCONNECT for ORD Workflows
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Chapter 1 DRAINAGE LIBRARY Introduction

DRAINAGE AND UTILITIES>COMPONENTS>CATALOG>Catalog

Catalogs Bt S _' ,‘/ Prototypes — [ Feature Def initions]

Uniives Vi

ws

. . _
&l Prototypes 4 | Feature Definitions
4 "§f A RRGIG Aoty > ¥ M Node
vy A N g
Cacg prosotypes  Template XDhe FRATYT ©
bt > i 3 Condut “ v StormWaterNode
< et Cowicg Lateral a 5
Charnel Drainage Structures
Gutrer Catalog & Gulet
Condut Catal Prasswe P it ok
t Catalog Setautace Nises Hydmbc Catch Basin v @ mhCurb2
S Cuvert iniet Coetticients 2% Dach Botom lelet (Type A) nitCurb2
2¥ Dach Botom Inket (Type C)
M Engineering Libraries t [Jadaw Selecson = @ Progedies (Openfioads Standards. - X
& et Caaiog 0 x %
, . + [} Selection (1)
XKp=z) @- et Oesgn Lbewy Nows
.
tod = P v @ innCut2
Bt Wk et 04 G4 et Type b v
B W ok et Vehon, e Fasture Dafirton v
Chrpand Pl (Type | e 1) § Dol St Wi -wn_ ] O
Clobend Pl (Type | wid 12 Dasely rwamlongh - - == T00 5 Ttem Type v
Chomesd Pl (Type 1w 1) ) Bamely S
Closed Pl (TypalondBdbans  _ 2o Ol tode v
o i o e e i 3 wo0 §
Ot it Type 2 }_ - Curt Cpenevg Mt Mydraniic Prototype -~
‘:wnv Definct Gt Opumng Longiy 2000 . Protype e Cub 2
e ol Lol o N User Data Extensions v
Dwgrannaon Wean a0 -
Physead Symbolegy a
Theses Type ke - Ehevatin Gercund) [T
) ot R 10 Goound Blevarion? T Part Fegtre Syvxiony
egn * ol am G Festre Symt Dvainage
Elovation Davet) A o Sl Festure Symbology ACuwh?
Case o St Type Coclar Sructaw
Orarvater (1 «@c
Cutter Type Ui Dedeet
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Mannan Guee Dogh ) 000
Foad Crows Sope (N e
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ysis Components

2

Catalog Pprototypes

Catalog

Inlet Cataleg
Gutter Catalog
Conduit Catalog

® ) @i &

Culvert Inlet Coefficients

_.
=
i
]

Engineering Libraries

Rainfall Curves from CSV 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 inlets do not have

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 D
Ditch Bottom Inlet Type E
Ditch Bottom Inlet Type F
Ditch Bottom Inlet Tvoe G

Ditch Bottom Inlet Type C Mad

& 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 11) 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

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.

These parameters are needed for typical FHWA HEC-12 or HEC-22 calculations. The values provided

were determined by the Department’s staff and are felt to be conservative. Users should verify values prior
to performing inlet and spread calculations with Drainage and Utilities Workflow and OpenRoads Designer

CONNECT Edition.
¥ Conduit Catalog *
D X [E =] |- | @ Condutt  Library Motes
Label Conduit Shape Material Condut Shape
3} Box - Concrete Box Concrete Conduit Shape: Circle
Circle - Concrete Circle Concrete
[ Circle - Metal - Helical Circle CMP
[l Circle - Metal - Spiral Rib Circle Ductile Iran Catalog Conduit Class Sizes
@Circle - PP, Palyethylene-SingleWall Circle CMP D X
3 Circle - PVC, PP, Polyethylene-DoubleWall  Circle PVC
; Ditch 4Bot 4 Frort 4 Back Paved Trapezoidal Channel  Asphalt ditch Label Available for DiI:niigEer S “
__, Ditch 4Bot 4 Front 4 Back Sod Trapezoidal Channel  Flood plain, brush Design in)
/% Ditch 4Bat & Front 4 Back Paved Trapezoidal Channel  Asphalt ditch 1 12.0 0.
@Di‘tch 4Bot & Front 4 Back Sod Trapezoidal Channel  Flood plain, brush 7 5.0 0,
__, Ditch 5Bot 4 Front 4 Back Paved Trapezoidal Channel  Asphalt ditch 3 3.0 o
__, Ditch 5Bot 4 Front 4 Back Sod Trapezoidal Channel  Flood plain, brush B 240 o
__, Ditch 5Bot & Front 4 Back Paved Trapezoidal Channel  Asphalt ditch : 0.0 o,
|l % Ditch 5Bat 6 Front 4 Back Sod Trapezoidal Channel Flood plain, brush
gDi‘tch User Defined Trapezoidal Channel  Flood plain, brush b 6.0 o.
__, Ditch V-Bot, 1.6 Paved Triangular Channel Asphalt ditch 7 42.0 o,
__, Ditch V-Bat, 1:6 Sod Triangular Channel Flood plain, brush 8 8.0 0.
__, Bllipze - Concrete Ellipse Concrete ¢ 540 0.
[l Pipe-Arch - Metal - 2 2/31/2 Comugations  Pipe-Arch CMP 10 60.0 o
gPipe—ﬁmh - Metal 3«1 Corugations Pipe-Arch Steel and Aluminum ... Ll 68.0 Q.
£ - >
Class Availability
Awvailable For Design?
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Introduction

Note Conduit vs. Gutter: Conduits model system flow that is intercepted by and passed through nodes. Gutters
model bypass flow along the ground surface between nodes. Open channel ditch shapes are included in
each catalog with the FDOTCONNECT Workspace.

Inlet Rational Flow

Carryover Bypass
> —— Ground
Intercepted
Upstream e,
P = 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. Prototypes are not able to be imported or 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). These can be accessed from the path: DRAINAGE AND UTILITIES >
COMPONENTS >CATALOG>Prototypes.

:J Prototypes —

= =.E.|. .

*

- i Conduit

i Lateral
@ Channel

- @ Gutter

i Pressure Pipe

- 12 Catch Basin
- & Manhole

i Property Connection
@ Tap

& Transition

& Cross Section

- Qutfall
- i Catchment

i Low Impact Development
“ Pand
“ Pond Outlet Structure

- & Headwall

“ Pump

= Wet Well

i Pressure Junction

& SCADA Blement

i Pump Station

“ Varable Speed Pump Battery
i Ar 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 definitions; though symbology will change if a feature definition is
switched after placement, hydraulic properties are applied automatically only once, during initial placement.

FDOTCONNECT for ORD Workflows
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STORM DATA

The OpenRoads environment has a variety of options available for assigning wet weather flows to drainage
models. Storm data can be accessed from the path: DRAINAGE AND UTILITIES > COMPONENTS >

COMMON>Storm Data>Storm Data.

For typical rational method calculations on the Department’s projects, the Drainage Manual requires use of
National Oceanic and Atmospheric (NOAA) Atlas 14 Rainfall Data. In the FDOTCONNECT Workspace,
User Defined IDF Tables are set up with a blank IDF table intended for user input from project-specific

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 -
Hydro-35 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 Table includes a constant 4 in/hr intensity for spread analyses.

For reference only, the Department’s 11 Intensity-Duration-Frequency (IDF) curves are included through
regression equation constants and coefficients. Each curve is associated with a certain zone of the state.
The third-degree polynomial equation provides the best curve fit of the actual data and should not be

edited.

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

Note
Bentley Product Documentation for further information.

©2020 FDOT
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EXERCISES

EXERCISE OVERVIEW — EXISTING FEATURES ORD

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

Exercise 1.1 Explore Properties in Feature Definitions

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

1. Open FDOTCONNECT, set the Workspace to “FDOT” and select the Workset — “22049555201_CE”.
2. Browse to the drainage folder and open “DRPRRD01.dgn”.

3. Use the Explorer Dialog (Function Key F11) if you do not 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 right-click to open the properties of the feature definition for a
Type 2 Curb Inlet: Libraries > Feature Definitions > Feature Definition (FDOT_SUE_Drainage.dgnlib
(Default)) > Node > StormWaterNode > Drainage Structures > Curb > InltCurb2.

Explorer v iXx T Properties (OpenRoads Standards) > iIx
Fle & hems fy) Resources || OpenRoads Model & SheetIndex B Links = - OSE|ecti°n 1)

- OpenRoads Standards || Drainage and Ltiities Model - Survey 85

<, InltCurb2

Q QL.

|$E.smﬁ- zo|z= ¥

4 @ Standards =

4 @ Libraries
F @ Feature Definitions
3 @ Feature Definition (FDOT_Standards_Features.dgnlib (Default)) Feature Definition -~

4 @ Feature Definition (FDOT_SUE_Drainage.dgnlib (Default))
El Node

InftCurb2
Curb Inlet Type 2
[

@ CommunicationsMode

4 [gr StormWaterNode Item Type ~
4 g Drainage Structures liem Type Drainagelnlet
4 v Curb Node ~
¢ Flumel1Barri2 ﬁ:fj;_llt,':fi’;fr:__ . :—z:

< Flume2Barri2 Inlet Curb Opening

Storm Water Only

<, Flume3Barrl2

<, Flume4Barrl2 Hydraulic Prototype ~
< InltBarwllCG Prototype Inlet Curb 2
7 InltCurblL User Data Extensions ~
< InltCurb1R User Data Extensions <Collection: 0 kems>
. InltCurb2
Symbology ~
<, InltCurb3L
InltCurb 2
< InltCurb3R e Symbc Drainage Connection Region
< InltCurb4 InitCurb2
< InltCurbiL
InltCurb5R o
HiNT  Items in grey are read only.
5. Reviewing the feature definition properties dialog from top to bottom:
a. Feature Definition category includes name, description, and the name seed. When this inlet is

placed, the prompts will prefill the name input with ‘S-’.
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Item Type assigned to this type of structure is ‘Drainagelnlet’. Item types are used for FDOT
quantity reports and will be discussed in more detail later in this course guide.

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

The Hydraulic Prototype input indicates that when a Type 2 Curb Inlet is placed, the
hydraulic properties will be assigned from the ‘Inlet Curb 2’ prototype.

User Data Extensions are defined for some FDOTCONNECT drainage features. These are
flex tables used in plans and drainage design documentation. Flex Tables and User Data
Extensions will be discussed in more detail later in this course guide.

Symbology for nodes include point, connection region, and solid. The point feature
symbology controls presentation of the node in plan view and the solid feature symbology
controls 3D presentation.

©2020 FDOT FDOTCONNECT for ORD Workflows
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Exercise 1.2 Review and Create a 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 project-specific use. Custom prototypes may
be useful if project drainage areas have a consistent C 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 >Catchment>Pavement.

& Prototypes - x
Hydraulic Analysis

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

----- & Channel

[ @ Guiter

----- i Pressure Pipe

[~ & Catch Basin

[ = Manhole

----- i Property Connection

----- @ Tap

----- & Transition

----- & Cross Section

[ @ Outfall

B 2

:[ Grass

@ Multi-Family Residential
Eﬁ Buildings

3 Pavement

@ Single Family Residential
T Driveway/Tum Outs
----- & Low Impact Development
----- & Pond

----- % Pond Outlet Structure

B~ # Headwall

----- & Pump

----- wi Wilet Wall

ﬂ 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 this Properties 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 defined, which can be assigned after placement. Close the properties dialog.

3. Right click Catchment in the Prototypes dialog and select ‘New’. Double click to open the newly created
‘Catchment Prototype — 1’

-
- e Mew
- MultFamity Residertia

Eﬁ Buildings

@ Pavement

ﬁ Single Family Residential
ﬁ Driveway,/Tum Outs

4. Reviewing from top to bottom, the following are sample settings for a project-specific 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 on the ellipse to open <Collection: 0 items>.
i Select ‘“New’ twice to add two lines to the collection table and enter Description and
Runoff Coefficient as shown below, or as appropriate for project-specific settings.
ii. Click ‘OK to close the dialog. Now, the Subareas line should read <Collection: 2 items>
Subareas - Catchment (Catchment Prototype - 1) X
OX| B
MNew l Area | Total
.?:;2:? 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 later in the next chapter.
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Exercise 1.3 Populate the IDF Table with NOAA Atlas 14 Data and Set the Global
Storm Event

In this exercise, the user will review where to obtain and enter project-specific NOAA Atlas rainfall data and set
the global storm event for the Base Rainfall Runoff alternative. Alternatives will be further discussed later in this
manual.

1. Navigate through the following path to and select the User Defined — NOAA Atlas 14 IDF Table:
DRAINAGE AND UTILITIES>COMPONENTS>COMMON>Storm Data>Storm Data>User Defined
IDF Table > User Defined — 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 set up to receive intensity data for durations 5-min to 24-hrand 1 Year
to 500 Year storms.

3. From the Department’s Drainage Manual, Section 1.4, open the hyperlink to the NOAA Atlas 14 Rainfall
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 project location information and make the following selections within the NOAA web page:

a. Data type = Precipitation intensity

FDOTCONNECT for ORD Workflows ©2020 FDOT 1-11
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Chapter 1 DRAINAGE LIBRARY

b. By location = Latitude 30.107805 and Longitude -84.379975

and Submit.

Data description

ata type: | P

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

NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: FL

Select location

1) Manually:
a) By location (decimal degrees, use "-" for S and W): I Latitude: 30.107805| Longitude: -84.379975. I Submit ‘ I
b) By station (list of FL. stalions):\ Select station v]

c)Byaddress[ 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 C\ / a) Select location
I T P { LZENL) J/ Move crosshair or double click
/n/ D (Saxhnnah b) Click on station icon
/' \ // ] Show stations on map
/ \
/ Albany '\ )
L o \ /
/ $ ]
¥ Dothan \ i
G i \ / Location information:
7 \ [ Name: Crawfordville, Florida, USA*
\ {
- \‘yaldcsta | 5 i 5
' Mobile e ——— s X ) Latitude: 30.1078
P et | oz /d o e e N { Longitude: -84.3800°
1~ “~Peénsacola R as: N\ J Hon: x
- o ) —— \\\ ( “;!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 \, | [|** Source: UsGs

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES

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

5. At the 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.

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

fion frequency

(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 the following range of data: 5-min to 24-hr and 1 Year to 500 Year:

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
1-12 ©2020 FDOT FDOTCONNECT for ORD Workflows




Chapter 1 DRAINAGE LIBRARY

Exercises

7. Back in OpenRoads, click on the upper left of the table, the cell for 5-min, 1 Year, and Ctrl-V to paste
the rainfall data. The completed table is shown below. Close the dialog when finished.

m Storm Data
M- =l B |} | - Storm Event Input  Library  Notes
Time-Depth QDX |l X
Time-Intensity -
. User Defined 1DF Table Duration 1Year 2Year 5 Year 10 Year 25 Year 50 Year 100 Year 200 Year 500 Year
: Aosolte Intensty £ invhr (min) ol (in/h) (inh) (inh) (infh) {inh) {infh) (inh) (in)
1 soooff  6.840] 7.820 9.500 11.000 13.000 14.700 16.500 18.300 20.800
> User Defined - NOAA Atlas 14 e
Fiydro-35 2 10,000 A 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
|DF 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 1.980 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 Runoff (2016) 8 360,000 0.560 0.656 0.826 0.981 1220 1.410 1630 1.860 2180
Flood Estimation Handbook (United Kingdo {5 720.000 0.331 0.380 0.475 0.565 0.708 0.832 0.969 1120 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
Z 15.000
=
= 12,500
=
£ 10.000 \
£
5 7500
5.000 N
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)
1 Year = 2Year = 5Year = 10 Year 25 Year = 50 Year 100 Year = 200 Year
500 Year
< >

) Li-L

8. Open Global Storm Events, from the path DRAINAGE AND UTILITIES>SCOMPONENTS>

COMMON >Storm Data>Global 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. Select User Defined — NOAA Atlas 14 — 10 Year, near the bottom of the list, and close

the dialog box.

"Z- Global Storm Events

Duration (Modified
Rational)
(min)

0.000

Alternative Giobal Storm Event Source D Daf)"’

12:; Ba BaseRainfal ...

User Defined - NOAA Atlas 1~ Orphan (ocal) 10

- 25 Year "
- 50 Year
-2 Year
-3 Year
-5 Year
- 10 Year
- 25 Year
- 50 Year
-2 Year
-3 Year
-5 Year
- 10 Year
- 25 Year
- 50 Year
-2 Year
-3 Year
-5 Year
- 10 Year
- 25 Year
- 50 Year
Absalute Intensity 4in/hr - 0 Year
User Defined - NOAA Atias 14 - 1 Year

0.0

User Defined - NOAA Atias 14 - 2 Year
User Defined - NOAA Atias 14 - 5 Year

- NOAA Atlas 14 -
-NOAA Atlas 14 -
-NOAA Atlas 14 -
-NOAA Atlas 14 -
-NOAA Atlas 14 -

25 Year
50 Year
100 Year
200 Year

User Defined 500 Year

FDOTCONNECT for ORD Workflows ©2020 FDOT

Maximum
Storm Intensity (Average) = Climate Adjustment = Climate Adjustment
Intensity (in/h) Type (%)
(infh)
11,000 0.000 |None 0.0

Close
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2 LAYOUT TOOLS & PROFILE RUNS

INTRODUCTION

The main focus in this chapter will be on; Reviewing 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
Place Catchment
Profile Runs

This chapter will also introduce the user to a new workflow terminology using the Ribbon. If you see a direction
like this: DRAINAGE AND UTILITIES>LAYOUT>Layout>Place Node, it means we are in the WorkFlow of
Drainage and Utilities which has a Tab named Layout, and has tools that are located in the Layout 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 define drainage structure 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 cannot 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::: - # =
Home Layout Analysis Components 0

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

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

I

Primary Selection
ﬁ"}l |Nl:| Featurs Defintion  Place Mode i
Exnlorer Place Mode

Workflows include the following, as defined in Bentley Drainage and Utilities CONNECT Edition Help:

Select Reference Element for Node Elevation. Reset to Type an Elevation - pick 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, a mesh, 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 to other 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
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Chapter 2 LAYOUT TOOLS & PROFILE RUNS Introduction

prompt, then this prompt lets you define a vertical offset from that element. If you pressed 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 Absolute, 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 absolute -it will 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. The rotation value 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 default naming 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 Properties dialogs.

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 feature depicting a path connecting two Nodes. The path may be a straight line, line
string, curvilinear, or a combination and series of linear MicroStation elements and should be placed from
upstream to downstream.

The tool is accessed from the path: DRAINAGE AND UTILITIES>LAYOUT>Layout>Place Conduit.

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

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

0,
E’ - [ Place Gutter

& Selection b0 ™ MNode Mode|Conduit|<C] Place Catchment

Elernent ... Place Insert| Place
Primary Selection
er'.} |No Feature Defintion Place Conduit
o Place Conduit
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As defined in Bentley Drainage and Utilities CONNECT Edition Help,

The characteristics of the Place Conduit command are:

Utilize a feature definition which defines conduit characteristics
Will create the conduit to connection points defined in the nodes
Will model the conduit in 3D

Elevations at the conduit ends are determined as follows:

1.

The Conduit Feature definition for a utility (non-hydraulic) line contains a
minimum depth of cover property, in the conduit table. For a drainage (hydraulic)
conduit, the depth of cover is read from the Default Design Constraints, unless this
is overridden in the prototype for the Conduit Feature Definition, 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 points. If Consider
Cover Along Pipe Length is checked on in Default Design Constraints, then the
minimum depth of cover will be adhered over the whole length of the pipe - not just
at the end points.

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

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

PLACE GUTTER

Gutters are required 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 are available when the Place Gutter tool is activated.

The tool is accessed from the path DRAINAGE AND UTILITIES>LAYOUT>Layout>Place Gutter.

k4 Drainage and Utilities v H k[ = -
m Horme Layout Analysis Components Utilities
P (4]
=4 k rh @ ' D:D =, Place Lateral
B - D\'ﬂ [ Place Gutter
Element .. Place Insert Place

(] Selection i ¥ MNode MNode Conduit JPIace Catchment
Primary Selection

,9:? |N|:| Feature Definition Place Gutter

Evnlarar

Place Gutter
w_ .
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= 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,

Note

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

1. The path of bypass flow between inlets
2. The shape of gutter between inlets.

There is no relationship between the hydraulic definition of a gutter defined with this
command and the physical model. The hydraulic and physical characteristics are handled
separately and independently.

When the tool is started there is a check made to determine if Analytic View is turned on.
It is necessary for analytic view to be toggled on because hydraulic gutter definitions are
visible only by way of analytic view

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

Introduction

In the FDOTCONNECT Workspace, the default Drawing Scale for Drainage Design DGN file is 1" = 50,
When Analytic view is active, the DGN is best viewed at Full Size 1 = 1. The drawing scale can be accessed

at the following path: DRAINAGE AND UTILITIES>DRAW>Drawing Scales> Annotation Scale.

Analytic View can be toggled on or off by activating View Attributes and the checkbox for ‘Use Analytic
Symbology. When toggled on, transient information is displayed for designer information but is not intended for
plans production.

FDOTCONNECT for ORD Workflows ©2020 FDOT
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B View 1, Default

[] Use Analytic Symbology

Select Product: Hydraulic Analysis

Symbology Definition: |FDOT

Zla % -4 L LPPOY S| mE|E
View Mumber. 1 l:ll.__ll q

ﬁ:_j Presentation v
@ Wiew Setup L4
||=@ Analytic Symbology ~

Introduction

Both Gutters and Conduits 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) > Conduits.

| Drainage and Lkiities Model | 5y
QO QL.

Seanch

4 < Drainage and Utilities Model
4 < DRPRRDO1.dgn , Default
I Modes
. BT
P @& Drainage Area
> BB Profile Runs

PLACE CATCHMENT

Catchments (drainage areas) in 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 definitions in the Drainage Library.

Intensity values, for the peak discharge computations, are computed based on the time of concentration (Tc)
assigned to catchments and the Department’s Intensity-Duration-Frequency curves that are part of the

Department’s Drainage Library.

The tool is accessed from the path DRAINAGE AND UTILITIES>LAYOUT>Layout>Place Catchment.

&4 Drainage and Utilities =l = | lo‘ o

L]

Home Layout Analysis Components

=

Utilities View

= o o «£ Place Lateral
N od_ =1

[~ Place Gutter

Element ..., Place Insert Place

B Selection .. ¥ Node Node Conduit|C) Place Catchment]

Primary Selection

CQ ‘No Feature Defintion Place Catchment

= _ Place Catchment
FDOTCONNECT for ORD Workflows ©2020 FDOT
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Introduction

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

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

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

e  Pick shape lets you select a graphic
e 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 surface - pick a terrain model if you want a graphic to be created in the 3D
model (by draping the catchment boundary over the terrain model) or Reset if you do not want
this.

Use Scaled Area - if 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 assigned to the new catchment

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

recreate themselves based on these stored relationships.

Note

In OpenRoads, although automatic subarea delineation is not currently available, multiple catchments may
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 users including: 1). Place a single
shape catchment that represents multiple land covers and input the Percent (%) of each land cover in the
catchment properties. 2.) Place multiple shapes and catchments to represent multiple land covers. Use
available feature definitions such as grass or pavement. The flood fill method may be useful with this
approach.

| Drainage and Lilties Model I Surv
i.: g .v | |

| 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 discussed in later chapters.

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

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

wo B

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

Profile Runs

Exercises

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

Hydraulic Run From Node - Creates 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, from the 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 utility (e.g.

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>SHOME>PRIMARY> Explorer> Drainage and Utilities Model > (DGN file) >

Profile Runs

EXERCISES

EXERCISE OVERVIEW — LAYOUT ToOLS & PROFILE RUNS

| Drainage and Ltilities Model [ Sun|
Q@Pf.

Search

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

b @& Drainage Area

. I

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 drainage patterns. An inlet, a manhole and an outfall will be placed and connected into a drainage

network.
2.1
2.2
2.3
2.4
2.5
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
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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 J-Bottom drainage structure Feature Definition

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 FDOTCONNECT, set the Workspace to “FDOT” and select the Workset — “22049555201_CE”.

2. Browse to the drainage folder and open “DRPRRDO01.dgn”.
3. Navigate through the following path to open the References dialog and attach the files listed below:
DRAINAGE AND UTILITIES>SHOME>PRIMARY>Attach Tools> References>Tools>Attach:

a. Survey folder: GDTMDRO01.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 folder: PDPLRDO01.dgn
c. Roadway folder: ALGNRDO1.dgn, MODLRD_Mainline_61.dgn,
MODLRD_Details_61.dgn, DSGNRDO01.dgn
FDOTCONNECT for ORD Workflows ©2020 FDOT
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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

Oe ©

4, Select Fit View to reset window extents to new references.

[

B View 1, Default
Giu~|4PPRHOD EH 2N

5. Click on the outer perimeter of the existing terrain in the GDTMRDO01.dgn file and hover over the
perimeter to activate the pop-up 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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Exercise 2.2

Exercises

Set View, Display, Window Settings

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

Select All On Level By Element

View Control 1 View

Copy
Move

Scale

= Rotate

Mirror

2 Views Plan/3D

2 Views Plan/X5

2 Views Plan/Profile

2 Views Plan/Superelevation

3 Views Plan/Superelevation/X5

3 Views Plan/Profile/3D

Select Links

3 Wiews Plan/Profile/ x5

View Attributes
Model Properties
Clip Volume

Select All

Select Mone Profile View

Select Previous

3 Views Plan/X5/3D

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

Toggle Construction Class

Levels Off Except Element

Cut to Clipboard
Copy to Clipboard

Paste from Clipboard

Displayset Set

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 ‘Open a Dynamic Profile View’ window also pops up.

a.

FDOTCONNECT for ORD Workflows

Open a Dynamic Profile View

Select OK to Create a Dynamic Profile View

Cancel

x

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.

©2020 FDOT
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B View 1, Default =N EoR
m-@a - 20090

b. Next, move cursor to profile view and left click to accept the prompt ‘Select or Open View’.

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

B View 4, AttachedLongSection - CL_SRG1
-4 PPROHRE|SED| S e Blale

o
13
[

FDOTCONNECT for ORD Workflows ©2020 FDOT 2-13



Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

Exercise 2.3 Review Tools to Identify Drainage Patterns

In this exercise, the user will review a sample of tools available to designers for use in delineation of drainage
areas. Refer to Learning Resources for information on additional tools and OpenRoads features.

1. Profile Reports

a. Click on and hover over the proposed profile, CL_SR61 to activate the quick menu. Select the
Profile Report icon from the quick menu.

Profile Report

b. From the Bentley Civil Report Browser, select Vertical AlignmentReview.xsl from list on the
left.
c. Review this report in the vicinity the SR 61 and US 98 intersection. See VPl 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
R - PLRLOAD Gy &I
View Number: 3 l:ll.__ll Eﬂ

—m
4

Ea Presentation

Display Style: | lllustration:Ignore Lighting w

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

Dimensions A | Text

Data Fields 14 Text Nodes

@ Displaysst |§|Tran5|::arenc:',.r

Height Field

Glebal Brightness: -‘- < > O
@ View Setup
W Background Map v
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Exercises

b. Next, click on and hover over the boundary of the proposed terrain.to activate the quick menu.

c. From the quick menu scroll down to Calculated Features Display, Source Features Display, and
Reference. Note, read only attributes are greyed out.
Calculated Features Display -~
Off
Off
On
Off
Off
Off
Off
Source Features Display ~
Breaklines Off
Boundary On
Imported Contours  OFf
|slands Off
Holes Off
Off
Feature Spots Off
Reference s
Override Symbolog No
d. Under Reference, change Override Symbology to Yes. Attributes from Calculated Features

Display and Source Features Display are now available to edit. For example, change Flow

Arrows to On. 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 path: DRAINAGE AND
UTILITIESSHOME>MODEL ANALYSIS>Civil Analysis> Analyze Trace Slope. Activate

& & I 9

Ciwil Terrain Import Imp
Analysis = Import*  Geometry = Utiliti

the tool.

FDOTCONNECT for ORD Workflows

FOCED N I R e

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

End Area Volumes Report

Cross Section Report

3D Drive Through

©2020 FDOT
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b. For this exercise, select Maximum Slope Trace method, with Minimum Depth set to 0.50 and
Trace Slope Direction set to Down. Under 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 selecting the boundary
of the terrain.
[ A s e 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. The resulting path is the steepest descent from the point selected through the terrain model that
terminates at the low point. In 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 Review Civil Accudraw

1. Reset the view controls to 2 Views Plan/3D, (hold down right-click in the plan view, navigate to View
Control, select 2 Views Plan/3D).

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

EA @)oo~ @ - 5 A AL

-

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 Station-Offset.
Click the Station-Offset icon to activate.

24
Staticn-Offseti

Exercise 2.5 Place Node with Civil Accudraw

The processes followed in this exercise will result in a node location that automatically adjusts to changes in
alignment or terrain elevation to maintain the relative horizontal and vertical placement properties.

1. Navigate to DRAINAGE AND UTILITIES>LAYOUT>Layout> Place Node and click to activate tool.
The tool may open by default with the following window and a prompt for ‘Select Reference Element
for Node Elevation’:

42 Place Node — *

[] Elevation 0.00
] Vertical Offset 0.00

Rotation ~

Rotation Mode Absolute ~
[] Rotatien N90°00'00"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 value 0.001. This is a temporary work-around for
FDOT structure elevation to properly align with the top mesh surface.
Note, the Place Node dialog only displays this value to the hundredth.

b. Change rotation mode to Relative to alignment.

c. Select the FDOT Curb Inlet Type 2 feature definition from the pull-down menu: Node:
Stormwater Node: Drainage Structures: Curb: InltCurb2. Upon selection, the dialog may
expand to show the Drainagelnlet Item Type attributes. FDOT Drainage Item Types will be
discussed in a later chapter.
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&% 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 to place the curb inlet. The current prompt is Select
Reference Element for Node Elevation. With the 3D view open, move the cursor over to the 3D model
and left click on the edge of the proposed terrain.

i

| Select Reference Element For Node
| Elewation. .
{=Reset> to Type an Elevation,

- e

Hint  If an OpenRoads tool is prompting the user for additional input, the 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 option, left click to
move on to next prompt. There 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. The FDOT sample exercises will place the node and

catchbasin features separately.

5. Since Civil Accudraw — Station-Offset 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

6. Use the tab button to cycle through the prompt fields so that Offset is active and type in ‘0’ (for ‘origin’).
The tool prompts change to ‘Select a reference element or reset to return to command’. Move cursor
back to plan view and select the centerline alignment CL_SR61.

FDOTCONNECT for ORD Workflows
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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 and enter 70650.00. Tab
to the Offset line and enter 40.0. This has ‘locked in’ the location of the curb inlet to STA 706+50, 40’
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 the node rotation.
Select the CL_SR61 alignment from Step 6 and enter S00°00°00”E in the Rotation field.

9. After accepting settings, the program takes some time to process. This is normal when placing a new
node type for the first time. Left click to exit the place node tool. 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 - hi oy 3 D ( A 500 A z, ' ] Hilite Mode: | Boundaries ~
Slot 4 File Name - Madel Description Legical Orientation Presentation  Visible Edge: [=] J Y &l

& Aroadway\ALGNRDOT.dgn Default Master Model Coincident - World Wireframe Wireframe v« &

4 Aroadway\DSGNRDOT.dgn Default Master Model Coincident - World Wireframe Wireframe v« &

5 JMroadway\MODLRD_MainLine 01.dgn  Default Master Model Coincident - World Wireframe Wireframe v~

2 Asurvey GDTMRDO1.dgn Default Master Model Coincident - World Wireframe Dynamic vooox Y

1 DRPRRDOT.dgn Default-3D Ref Coincident - World Wireframe Dynamic ¥y v

3 PDPLRDO1.dgn Default Master Model Coincident - World Wireframe Wireframe ¥ v

11. Select the node. Since this was placed using Civil Accudraw, Station-Offset, the location is locked along
these parameters, but may be edited with the orange label and dimension manipulators. For example,
click on the 40.00° dimension and type in 100.00 in the text box and enter. The structure location is
automatically moved to 100.00° RT offset. Test changing the station to a new location and when done,
relocate the node to original STA 706+50, 40’ RT location.
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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 have been automatically loaded based off the feature definition and prototype.
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E’J Properties - Storm Water Node - 5- (14) — b4

Subsuface Utiitiss  Hydraulic Analysis

E’J Properties - Storm Water Mode - 5- (14) -

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

e e F

[] Add to Selection

<Show All=

s

w

| Property Search

v|p.

v  «General>

438
5-
MNotes
Gl5-1Ds <Collection: 0 items>
Hyperlinks <Collection: 0 items>
Feature Definition
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.

MNode'Storm\WaterMNode'Drainage Struch

~

Feature Definition and Prototype properties used for drainage nodes, conduits, and catchments are one-

time and one-way. For example, if a prototype is edited after a node is placed, those edits will not be
reflected in the node properties. Conversely, if edits are made to a placed node, this has no effect on the

prototype or feature definition.

14. In each tab, the References sections, the Baseline, Station, Offset information is either blank or zero. For
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 Properties. With the node still selected, open the element properties. Scroll
down to the Utility section and see that Station/Offset Reference is ‘None’.

FDOTCONNECT for ORD Workflows
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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 for node 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 turned off or detached, the 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. Before we move on, let’s explore another way to access the node properties. Navigate to this node in
Project Explorer: DRAINAGE AND UTILITIES>HOME>Primary > Explorer > Drainage and Utilities
Model > DRPRRDO01.dgn > Nodes .

16. Right click on the node, ‘S-° to expand the tools available for nodes in Project Explorer. Rename this
node to S-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 < DRPRRDO1.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
, foom

O |zolate

Clear lsolate

FDOTCONNECT for ORD Workflows ©2020 FDOT 2-23



Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

Exercise 2.6 Place Node (Outfall, 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 would not change if 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 to DRAINAGE AND UTILITIES>LAYOUT>Layout> Place Node and click to activate tool. The tool may
open by default with the following window and a prompt for ‘Select Reference Element for Node
Elevation’.

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

a. Check the Vertical Offset box and enter the value 0.001. This is a temporary work-around for
the FDOT structure elevation to properly align with the top mesh surface.

b. Change rotation mode to Relative to alignment.

c. Select the FDOT Cross Drain Mitered End Section (1:4 slope, single 18” pipe) feature definition

from the pull-down menu: Node: Stormwater Node: Drainage Structures: Outlet: Mitered End
Section (Cross Drain): MESC18RCP4S.

d. Type in the Name Prefix S-102.

4, Now that the dialog is set up, we’ll follow the prompts to place the outlet. The current prompt is Select
Reference Element for Node Elevation. In plan view, move the cursor over to the pond and left click on
one of the handles of the pond corridor (the 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 S-101 and left click to select location and advance to the next prompt, rotation.

Elevation=24.96

o
X
Define Outfall

& 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 N90°00°00”W. Left click to accept and allow the software to process and place the
MES. Once 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 location. Next we’ll explore and use the manipulators available on the

node.

a. Using Element Selection tool, click on the node. The brown dot & 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 downward so that the 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 Reference is ‘“None’. Click in this field and the click the adjacent
ellipse and zoom out as needed to select CL_SR61.
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Exercise 2.7 Place Conduit

1. Navigate to DRAINAGE AND UTILITIES>LAYOUT>Layout> Place Conduit and click to activate
tool. The tool will open by default with the prompt for ‘Select Start Node ’:

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

a. Select the Circular-Concrete feature definition from the pull-down menu: Conduit: Stormwater:

Drainage Pipes: Circular Pipes: Circular-Concrete.
=~ Conduit
- Communications Segment
- BlectricalSegment
- GasSegment
StormWater
- Culverts
-l Ditches
= Drainage Fipes
4l Box
Circular Pipes
@
& Circular-French Drain
@ Circular-Metal Spiral Rib
@& Circular-Metal-Helical

b. Since the pipe we intend to .place is from S-101 (upstream) to S-102 (downstream), type in the

- - [

Name Prefix P-101.
c. For the Description field, use the pulldown menu to select 18 inch.
d. Leave the remaining input blank, the completed dialog is shown below:

Select Start Node

Curve Variables

0 Pull

[ Segment Length

[ Slope

Feature
Feature Definition
Mame Prefix
Type

Description

3. Now that the dialog is set up, we’ll follow the prompts to place the conduit. The current prompt is Select
Start Node. In plan view, zoom towards the curb inlet, S-101 and move the cursor along the connection
region, shown in dashed orange. Locate an area that is approximately between the center of the structure
and the MES, S-102 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 towards S-102, we will ignore the <Alt> and <Ctrl> options available in the prompt.
Move the cursor to the connection region on S-102, 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 in XS and 3D views. Adjust Elevations.

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

View Control M [F 1View
:.E_rl Copy l_.;] 2 Views Plan/3D
S Move [@ 2Views Plan/X5
= Scale [@ 2 Views Plan/Profile
% Rotate [ 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 selecting CL_SR61.
b. 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 until the Select or Open View
prompt is active. Click anywhere within the blank window to automatically load the cross

section.
6(_?;.

Left Offset
Right Offset [10000 |
Station
Interval

Select or Open View

(]
B4 220090 PE|&EES

X

M- ,eg.,vs}) HBOREE BT

ion - Complex Element: CL_SR61
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2. Since the MES was placed using a 0.00’ vertical offset from the pond surface, the initial pipe invert of
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 to P-101, when we override the downstream invert to EL 25.00, the
MES invert elevation will follow.

a. In plan view, select and open properties for P-101. 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 updates both to P-101 and S-102
inverts.

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

c. Next, verify the change in S-102 by selecting the node in plan view and open properties.

utility 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 inlet, S-101. In plan view, open S-101 properties.
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= View 1, Default
1 G- L P LROOYD BB

Properties LR

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

b @ lems

) Circle

/ Line

/ Line

/ Line

t Node: 5-101
InitCurb2_35

Template (None)

Is Annotation  False
Geometry ~
Origin 2006297.74' 40300777

.

Angle S55°0709"E
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Invert Elevation 25.95 is the default structure invert elevation assigned to S-101, based on the

default height defined in the feature definitions. Similar to the default pipe invert assigned at S-

102, the initial P-101 upstream invert matches the structure invert of S-101. The pipe 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. Select P-101, open properties, and edit the upstream

invert elevation to 25.20.

v -
n [=]
Start Point 2006302.01°.403013 93"
View Properties || |« = 706+50.00 bl End Point 2006331.29°.403056 04
51.29'
Feature ~
Feature Definitior Circular-Concrete:
Feature Name  P-101
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ii. However, to allow for pipe thlckness select S-101 and open properties to edit the structure

invert to 24.20. This time, the P-101 pipe invert, does not follow, but remains at 25.20.
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Note Refer to Standard Plans Index 425-001 for standard placement of structure bottom relative to pipe.
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Exercise 2.9 Place Catchment

1. Reset view control to plan view and zoom in towards S-101. Use F5 to Toggle Dim References. Navigate
to DRAINAGE AND UTILITIES>DRAWING>Placement> Place Shape and 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+00. For 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 to DRAINAGE AND UTILITIES>LAYOUT>Layout> Place Catchment and click to activate
tool. The tool and dialog will open by default with the prompt for ‘Select Layout Method’.

Select Layout Method
Method »
3. Before following plan view prompts, update the dialog with the following:

a. Select the Pavement feature definition from the pull-down menu: Drainage Area: Catchment:
Drainage Areas: Pavement. By default, this feature will assign a C value of 0.95.

b. Since the catchment we intend to place drains to S-101, type in the Name Prefix DR-101.
6('?A
Method Pick Shape W
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. Select S-101 as the outflow.
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c. <Reset> (right click) to continue picking without reference surface and close tool.

5. Select the shape and hover 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. Enter 10.00 (minutes.)
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Feature Definition DrainageArea*Catchment . Drainag
v <Geometry>
Geometry <Collection: 13 tems:
Scaled Area (acres 0.334
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7. There’s one more change to DR-101 to better represent the ratio of previous and impervious cover. As
an alternative to placing separate shapes for different C values, we’re going to edit the properties of DR-
101 to calculate the weighted C value. In the Runoff category, select the pulldown for Area Defined By
and Select Multiple Subareas.
+  Runoff
Runoff Method Rational Method
Area Defined By Single frea e

Runoff Coefficient (Rational) mmm
Te Input Type Single Area

Time of Concentration (min)  10.000

Time of Concentration (Comy 10.000

8. Inthe SubAreas line, click the ellipse next to <Collection: 0 Items>
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w  Runoff
Runoff Method Rational Method
HAres Defined By Multiple Subareas

<Collection: 0 tems > L]

Te Input Type ser Defined Te

Time of Concentration (min)  10.000
10.000

Enter the following into the Subareas — Catchment (DR-101) window prompted by the ellipse, select OK

9.
to close the dialog. Close utility properties.

Subareas - Catchment (OR-101) >
[ |

'ﬁ'rE: [Total Area Surface Runoff
res (acres) | Description | Coeffident

(%)
20.0 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 add S-103, a new curb inlet, Type 1 (RT), at Station
705+00, 40’ LT. Refer to steps in Exercise 2.5 as needed.

2. Next, use Place Conduit tool to add P-103, a new 18” Circular-Concrete pipe, from S-103 to S-101.
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

Start Med 5-103
Stop Nede 5101

Start Inwert 26.50

Stop Imvert 24 20

Diameter 1.50°

Gradient True

tility 1D 25

Utility Properties Open Lkility Properties

3. Also, use Place Catchment tool to add DR-103, 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 to DRAINAGE AND UTILITIES>LAYOUT>Layout> Place Gutter and click to activate
tool. After selecting Yes to the warning dialog to turn on Analytic View, the tool will open by default
with the prompt for ‘Select Start Node’ and a change to the view symbology:

Warning

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

Mo

Select Start Node:

R

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

a. Select the ‘Between Nodes’ Method
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b.

C.

Exercises

Select the ‘2 Percent Cross Slope’ feature definition from the pull-down menu: Conduit:

Stormwater: Gutters:

Since the pipe we intend to place is from S-103 to S-101, type in the Name Prefix Gutter-103.

@ PlaceLink B
Method

Feature
Feature Definition
MName Prefix
Type

Diescription

Curve Vari

[ Pull
[] segment Len

etwi... — X E

|Between Modes g |

~

|2 Percent Cross Slope |+ |
|Gutter-103 |

Gutter Catalog

Mo Descriptions Selecter «

ables ~

[0.00 |
gth [0.00 |

-

-

Conduit
StormWater

Gutters

=4 ¢ Percent Cross Slope

ARRARARARAR R AR

StormWater

3 Percent Cross Slope

& Percent Shoulder

& Percent Shoulder

Ditch 4 Bat 4 Front 4 Back Paved
Ditch 4 Bat 4 Front 4 Back Sod
Ditch 4 Bat 6 Front 4 Back Paved
Ditch 4 Bat 6 Front 4 Back Sod
Ditch 5 Bat 4 Front 4 Back Paved
Ditch 5 Bat 4 Front 4 Back Sod
Ditch & Bat & Front 4 Back Paved

[

v

6. Now that the dialog is set up, we’ll follow the prompts to place the gutter. Select S-103 as the Start Node
and S-101 as the Stop Node.

7. Once placed, select the new Gutter-103 and open properties. By default, the inverts of Structures S-103
and S-101 are set as Start and Stop Invert of the gutter. Override these elevations to match the surface,
the structure top elevations shown in the corresponding node properties.

Feature

Trench
Utility
Start Mode
Stop Node
Start Invert

Stop Invert

Single Gradient

Utility 1D

No

5-103
S-101
31.40
30.85
True
453

Feature Definitior 2 Percent Cross Slope
Feature Mame  Guiter-103

Utility Properties Open Wility Properties

~

8. Close open dialogs. With the gutter placed, the sample network is complete and ready for computations.
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Exercise 2.11 Create Profile Run

1. Use view control to select 2 Views Plan/Profile. Select Cancel at the Open a Dynamic Profile View

prompt.
View Control Pl 1 View
Copy (@ 2 Views Plan/3D
Move (@ 2 Views Plan/X5
Srale [ | 2 Views Plan/Profile

2. Navigate to DRAINAGE AND UTILITIES>LAYOUT>Profile Runs> Hydraulic Run from Node and
click to activate tool. The tool will open by default with the prompt for ‘Select Start Node ’:

5
_ c
Hydraulic

Run From Mode Select Start Node

3. Before following plan view prompts, update the dialog with the following:
a. Enter ‘S-101 to S-102’ in the Name field.

b. Select the Const. Lines Blue feature definition from the pull-down menu: Linear: Roadway
Design: Plan/Profile 2D Lines: Construction Lines: Const. 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 S-101 start node.
5. Select S-102 as Stop Node and left click to Accept Profile 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 AND
UTILITIESSHOME>PRIMARY>Explorer>Drainage ~ and  Utilities>Drainage and  Ultilities
Model>DRPRRDO01.dgn>Profile 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 S-101 to S-102 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 o f It

Foom

|zolate

Clear |soclate

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

FDOTCONNECT for ORD Workflows ©2020 FDOT 2-40



Chapter 2 LAYOUT TOOLS & PROFILE RUNS Exercises

]
E-a5-iLPLPPOON D IR

B View 4, Profile - 5-107 to 5-102
L PRPOOER YEE| &N e Bllele

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 Utilities profiles are along the pipe run and
always start at 0+00.00.
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Exercise 2.12  Create a J-Bottom drainage structure Feature Definition

There will be cases where a project needs a variation of a drainage structure that is not provided in the default
FDOT DGNL.ib. This exercise shows how to create a new Feature Definition in the DGN design file, by
copying a similar structure and editing for changes. A Type 2 Curb Inlet with a 5° diameter J-bottom will be
created based off the ‘InletCurb2’ (P-bottom) definition.

To trace how the Symbology links are made in a Features Definition, this exercise is going to start from the
right side of graphic below, at the Feature Definition and work its way left through Feature Symbology’s and
Element Templates (Steps 1 - 5). Finally, the exercise will work from left to right to re-link connections to the
new symbology’s (Steps 5-6).

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

Prietes

General Settings Al

Coll Settiogs -
Active Cot T2006 f

Material Settings A

[resee

HEEK $iK

13
i
3
<

Dulast Elent Torginie  None

0
[ ACHrbAXD TophiahiCurt2 ¥ _..: wgpon
Top Tempiste Dranage-Syechres) G e Syt D Conmeetion i
Bomom Temp Dramage-Bomoms\PllodDa WICwb2

1. While in the Default or Multi-Model Views in DRPRRD00.dgn, use the Explorer Dialog (Function Key
F11 if you do not 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. Expand
DRPRRDO0.dgn.

< f& 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

FDOTCONNECT for ORD Workflows ©2020 FDOT 2-42




Chapter 2 LAYOUT TOOLS & PROFILE RUNS

Exercises

2. Expand Feature Definitions and scroll down to Node: Stormwater Node: Drainage Structures: Curb: to
view all the feature definitions that have been brought into this DGN from the default DGNLIib through

placement of structures.

F W

MNode
CommunicationsMode
ConflictMode
ElectricalMode
GasMode
GenericModelsset
POLMode
StormWaterMode

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

3. Right click on InltCurb2 and select Copy. This will automatically duplicate the feature definition. For
this example, the new feature is for a Type 2 Curb Inlet with a 5° diameter J-bottom; rename

InletCurb2J5Dia.
Cut
Copy

Rename

Delete
1 Properties
foom

5 lzolate

Clear |solate

o @ InltCurb2

| BN [nltCurb?)5Dia

4, Right click on InltCurb2J5Dia and open properties. Review and see properties copied from the P-
bottom definition. It is appropriate for some properties to remain, but some need changes for the J-

bottom.
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Note

@1 Properties (OpenRoads Standards) - d
FR @ 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

Feature Definition: Name, Description, and Name Seed:
Add to Description: “J-Bottom 5’ Dia.”

Item Type: no change needed.

Node: no changes needed.

Hydraulic Prototype: no change needed.

User Data Extensions: no change needed.

Exercises

The Physical properties 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, the bottom size does not significantly impact
the hydraulic performance.

Symbology: only the Solid Feature Symbology will need changes (see Step 6), but first a new

symbology is required.

FDOTCONNECT for ORD Workflows ©2020 FDOT

Close the properties dialog and navigate back through Explorer and right click to make a copy of the
InltCurb2 Solid Feature Symbology: OpenRoads Standards: DRPRRDO1.dgn: Feature symbology’s:
Solid: Node: Stormwater Node: Curb: InltCurb2. Name the new symbology to match the new feature
definition: InltCurb2J5Dia and right click to open properties.
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4 9 Standards @q
[ Librari
L Librares 4 () Selection (1)
4 DRPRRDO1.dgn (Default) )
B Feature Definitions # InltCurb2)5Dia
4 Feature Symbologies
» . Linear
. Defaults ~
I - Point
5 51 Profile Default Element Template None
4 %Solid 3D »
4 Conduit Top Template Drainage-Structures\Curb\3D Top\InitCurb2_35
4 [ Node Drainage-Bottoms \JBot 5Dia v
4 StormWaterMode = Drainage-Bottoms Gl
4 Curb
<~ InltCurb1L
< InltCurb1R )
- PBat350ia
<7 InltCurb2 - PBot35Dia_Ex 7
a. The Bottom Template for 3D will need to be updated for a J-bottom structure. Use the pulldown
menu to select JBot5Dia.
Note Bottom cells and corresponding Element Templates are available for standard J-bottom sizes. If a special

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

Manage Templates... dialog. As shown below, Element Templates generally define which cell 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 set, re-link 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 DESIGN AND ANALYSIS

INTRODUCTION

The main focus in this 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 a drainage network. They
are:

o Default Design Constraints
e Engineering Standards
e  Scenarios
o Alternatives
o Calculation Options
e Calculation and Analysis
Validation and Notifications

(@]

o Compute Center

o Calculation Summary
o Flex Tables

o Analytic Profiles

In OpenRoads Designer CONNECT Edition, the Drainage and Utilities tools include automatic design
capabilities including “size conduits, set node invert elevations and determine the size of inlets to pass a design
storm while meeting user-specified constraints.” For purposes of this chapter, the term ‘Design’ generally refers
to the various automated design functions in OpenRoads.

Note ‘Design Considerations’ from Bentley Drainage and Utilites CONNECT Edition help: “As with any
automated design, the program’s design is intended only 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 design, and should make
any changes required to adjust, improve, and otherwise polish the system.”

DEFAULT DESIGN CONSTRAINTS

When Drainage and Utilities is used for ‘Automatic Constraint Based Design’, the Default Design Constraints
allow users to define global constraints that are considered in the design algorithm.

Default Design Constraints is accessed from the path: DRAINAGE AND UTILITIES > ANALYSIS > Analysis
Tools > Default Design 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 described in 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 individually for each pipe or structure.

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

e  Gravity Pipe
¢ Node
e 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 been assigned where applicable to align with FDOT
standard practices and criteria. There are also some defaults that will be project-specific, such as Inlet: Maximum

Spread.

For additional details on how constraints are evaluated during automated design, see ‘Design Priorities’ topic in

Bentley Drainage and Utilities CONNECT Edition Help.

ENGINEERING STANDARDS

Engineering Standards allow users to assess the model relative to user defined criteria and is accessed from the
path: DRAINAGE AND UTILITIES > ANALYSIS > Calculation > Engineering Standards:

Drainage and Utilities v H "._:::l i::: * - ’ JE'J e
Home Layout Analysis Components Utilities View Tools Report Drawing Produ
g, k 1;';: i Alternatives @ @‘u‘alidate " Engineering Standards
B v Elerment ™" Scl:narios E\Cl Options Compute EL Calculation Surnmary
@ Selection i 7 E v () Notifications
Primary Selection Calculation

As described in Bentley Drainage and Utilities CONNECT Edition Help:

Engineering Standards allow you to define custom validation rules that will generate messages pointing to
input values in the model that, while they could be computed without causing errors, are not of good

engineering judgement.

FDOTCONNECT for ORD Workflows ©2020 FDOT

3-48



Chapter 3 DESIGN AND ANALYSIS Scenarios

[#| 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 Manager.

In the FDOTCONNECT Workspace, there are no predefined Engineering Standards. PLACEHOLDER: 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 Edition environment, Scenarios are used by the Drainage and Utilities
Model to manage all the data, properties, and settings required to perform hydraulic calculations.

The Scenario Manager tool is accessed from the path: DRAINAGE AND UTILITIES > ANALYSIS >
Calculation > Scenarios > Scenario Manager.

E‘J Drainage and Utilities ’ H I'._t::! f::: ’ .é_‘l v
m Home Layout Analysis Components Litilities View Tools Report
a, k i;‘;: I: i Alternatives - '@- Validate " Engine
- - E‘g Options =L Calculation Summary
Element ... Scenarios Compute
@ Selection ii ~ B - () Notifications
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), calculation options,
results, and notes associated with a set of calculations. Scenarios let you set up an unlimited
number of What If? situations for your model, and then modify, compute, and review your
system under those conditions.

You can create scenarios that 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 create.

There are two types of scenarios:

e Base Scenarios—Contain all of your working data. When you start a new model,
you begin with a default base scenario. As you enter data and calculate your
model, you are working with this default base scenario and the alternatives it
references.

e Child Scenarios—Inherit data from a base scenario, or other child scenarios.
Child scenarios allow you to freely change data for one or more elements in your
system. Child scenarios can reflect some or all of the values contained in their
parent. This is a very powerful concept, giving you the ability to make changes in
a parent scenario that will trickle down through child scenarios, while also giving
you the ability to override values for some or all of the elements in child scenarios.
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When creating new scenarios, the inherent capabilities can be utilized within Parent-Child scenario relationships

to define whether the new scenarios are independent or share data and to help manage variations in global
properties. Refer to Bentley Learn Resources, “Managing Multiple Scenarios” for further training.

In the FDOTCONNECT Workspace, there are two base scenarios copied into the DGN file from the Hydraulic
Seed File: Design and Analysis. Both base scenarios use the ‘Base” Alternatives but differ in Calculation Options.

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

Lt -
ﬂ Scenarios

Hydraulic Analysis

O-X=18-»

- g

ESsE¥F| -

BRY Desin

Analysis

Note When working in a DGN with multiple scenarios, it is important to know which Scenario is current. This is
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 Ltilties

Hydraulic Analysis

| v|®“0 L v

=
\/|@"Ig

[ Add to Selection [] Add to Selection
<Show Al <Show All>
|P|Upert;.- Search V| L~ |P|t||:uert;- Search V| P -
v  <Generl> v <General>
1 127
Desan ki
Motes Motes
v Altematives v Altematives
Active Topology Base Active Topology Active Topology Base Active Topology
User Data Extensions Base User Data Extensions IUser Data Extensions Base User Data Extensions
Physical Base Physical Physical Base Physical
Boundary Condition Base Boundary Condition Boundary Condition Base Boundary Condition
Initial Settings Base Initial Settings Initial Settings Base Initial Settings
Hydrology Base Hydrology Hydrology Base Hydrology
Output Base Output Output Base Output
Infiltration and Inflow Base Infiltration and Inflow Infiltration and Inflow Base Irfittration and Inflow
Rainfall Runoff Base Rainfall Runoff Rainfzll Runoff Base Rainfall Runcff
\wiater Quality Base Water Quality \wiater Quality Base Water Quality
Sanitary Loading Base Sanitary Loading Sanitary Loading Base Sanitary Loading
Headloss Base Headloss Headloss Base Headloss
O perational Base Operational Ciperational Base Operational
Design Base Design Diesign Base Design
System Flows Base System Flows System Flows Base System Flows
SCADA Basze SCADA SCADA Base SCADA
Energy Cost Base Energy Cost Energy Cost Base Energy Cost

b+ Calculabon Opbions
Solver Calculation Options  Design

Label
Diescriptive label for this element.

“ Calculaiion Oplions
Solver Calculation Options

Analysis

Label

Descriptive label for this element.

FDOTCONNECT for ORD Workflows

By default, the Properties of Design (shown left) and Analysis (shown right) Scenarios have the same ‘Base’

settings except for Solver Calculation Options.
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ALTERNATIVES

As shown in the Design and Analysis scenario properties above, Scenarios do not contain any specific data, but
rather reference the various Alternatives.

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

Alternatives are the building blocks behind scenarios. They are categorized data sets that create scenarios
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 allow for creation 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 = l:ll'._:::J| f::: f é s

Home Layout Analysis Components Utilities View Tools Report Drawing Prody

* I;" W @ @‘-falidate "] Engineering Standards

El T 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

E SCADA

|E Energy Cost

Not all types of Alternatives will be used on typical FDOT 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 temporarily remove 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 applies—the 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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column allows you to choose whether or not the corresponding element is Active in the current
alternative.

To make an element Inactive in the current alternative, clear the check box in the Is Active. field
that corresponds to that element’s Label.

The Alternative Editor Dialog Boxes, including the Active Topology Alternative Editor, can be accessed
through the Alternatives Tool and right-click: open or double-clicking the specific alternative.

& Alternatives - X

Hydraulic Analysis

OxXBEER=EETY

—||=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 Alternative Editor 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 Headwall). These do not affect
hydraulic calculations but are provided to help expedite plans production and drainage documentation. Many
are pick lists which can be selected for proposed drainage features within this dialog box, other flex tables,
or in Utility Properties. User Data Extensions will be discussed later in this manual.

PHYSICAL ALTERNATIVE

A Physical Alternative stores the various physical properties used for hydraulic calculations that are assigned
to drainage features, primarily sizes and elevations. The Physical Alternative Editor can be a useful interface
to make individual or global edits to the drainage features in the model.

Multiple Physical Alternatives allow for comparison between different variations in design (e.g. pipe sizes,
inverts, etc.) without losing older versions that may still be useful during the design process. New Base or
Child Physical Alternatives can be created within the Alternative Dialog. Also, Physical Alternatives may be
created automatically through prompts when computing a “Design” Scenario.
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;:J Alternatives *

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' Output 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

+- E Design

I_; System Flows Properties...
Note PLACEHOLDER: are there FDOT deliverable requirements, or any cautionary notes needed when

drainage models include multiple versions?

BOUNDARY CONDITION ALTERNATIVES

The boundary condition alternative allows users to define boundary condition settings for outfall elements.
Generally, ‘Crown’ or ‘User Defined Tailwater’ settings are best suited to 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

As described in Bentley Drainage and Utilities CONNECT Edition Help:

When Summary Results is selected, the result attributes are displayed 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 of the 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 runoff alternative allows users to define runoff data for global 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 the Rainfall Runoff Alternative Editor or
the Global Storm Events dialog.

New rainfall runoff alternatives can be added for use in other scenarios, such as the absolute 4 in/hr intensity
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 headloss alternative editor allows users to define headloss properties for manhole, catch basins and
conduit elements.

In the FDOTCONNECT Workspace, the Base Headloss alternative default methodology for Minor Losses
is the Standard Loss Method. This is consistent with FDOT Drainage Design Guide 6.5.7 and FDOT drainage
structure feature definitions are set up for user-defined loss coefficients.

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

Standard loss method - a user-defined loss coefficient is 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 a user-entered coefficient to determine
the loss.

FDOTCONNECT for ORD Workflows
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Scenarios

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. Refer to Bentley
Drainage and Utilities CONNECT Edition Help for 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 Utilities CONNECT 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 want them 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 every element 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 constraints for
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 through the Calculation Options Manager, accessible from the
path: DRAINAGE AND UTILITIES > ANALYSIS > Calculation > Options:
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@

@1
Prirary

Drainage and Utilities v

Hidle « -

Home Layout Analysis

o Alternatives

3 2 B
Element ... Scenarios
Selection i

- v

Selection

Components

LS
Utilities View

@ &2 validate

Compute
* () Notificati

Calculation

:J Calculation Opticns —

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

Scenarios

Calculation options contain attributes that define how your model is calculated in the software. You
create calculation options in the Calculation Options Manager. You can create several calculation

options with different attributes depending on the requirements of your model.

The software contains a default calculation option called Base Calculation Options. If you do not
create additional calculation options, the software will use this default option whenever you
calculate your model.

In the FDOTCONNECT Workspace, several defaults defined in the Design and Analysis options have been
updated from the default Bentley selections to better align with FDOT standard practices. Additional details
are provided in Technical Resources. However, users are responsible to ensure calculations meet design
intent and FDOT Drainage Manual criteria.

Note

In FDOTCONNECT Workspace, the only difference between the default ‘Design’ and ‘Analysis’ options is

the Calculation Type selection (Design or Analysis): an Analysis performs calculations but does NOT
change structure properties; a Design option performs calculations and MAY change structure properties.

FDOTCONNECT for ORD Workflows
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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 Properties dialogs for detailed description of the selected field.

FDOTCONNECT for ORD Workflows ©2020 FDOT
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CALCULATION AND ANALYSIS

Once default design constraints, scenarios, alternatives and calculation options are set, the model is ready to begin
calculating. Computing the model can be initiated directly from the ribbon, from Scenario Manager, and from
the Compute Center.

Before computing, there is an optional tool available, Validate, for users to identify any input errors. If ‘Compute’
is run before validation, the same user notifications will appear.

VALIDATE

As defined in Bentley Drainage and Utilities CONNECT Edition Help, the Validate tool

“Runs a diagnostic check on the network data to alert you to possible problems that may be encountered
during calculation. This is the manual validation command, and it checks for input data errors.”

it Analysis Components Litilities View Tools
i Alternatives @
ch.Earins L—_d Options Compute = Calculation Summary
- i 'D' 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 model and can be accessed from the path: DRAINAGE AND
UTILITIES > ANALYSIS > Calculation > Notifications:

it Analysis Components Ltilities View Tools
& Alternatives @ @-‘-falidate
ScEarins E'g; Options Compute =1 Calculation Surmmary
: ,
Calculation

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

The User Notifications Manager displays warnings and error messages that are turned up by Drainage and
Utilities V8i validation routines. If the notification references a particular element, you can zoom straight
to that element by either double-clicking the notification, or right-clicking it and selecting the Zoom To
command.

Warnings are denoted by an orange icon and do not prevent the model from calculating successfully.

Errors are denoted by a red icon, and the model will not successfully calculate if errors are found.
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Calculation and Analysis

& User Notifications — *
Hydraulic Analysis
. _User Notfications | 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 Center is accessed from the path: DRAINAGE 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 é? 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 of and modify high
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 detailed scenario selection and calculation options dialogs.

k4 Compute Center — >
Hydraulic Analysis

BEERKE O

Scenanio
Analysis I Ed - ﬁ-q
* Calculation Opbons

Solver Calculation Options Analysis

vl

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

*  Gravity Hydraulics

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

Hint  The Compute Center contains icons to activate most of the tools located in the Analysis Tab and
Calculation Group.
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CALCULATION SUMMARY

The Calculation Summary window can be accessed from the path: DRAINAGE AND UTILITIES >
ANALYSIS > Calculation > Calculation Summary:

E'J Drainage and Litilities A= H I'._x:g [fx:: * - ’ |.g] s
Home Layout Analysis Components Ltilities View Tools
=l k = | i Alternatives @ i validate
E’ - Element - Scena:ul:us E‘g Options Compute | =1 Calculation Summary
@1 Selection L. ™ v v ) Motifications
Primary Selection Calculation

As long as the ‘Show this dialog after Compute’ checkbox is checked, the following Calculation Summary

Calculation and Analysis

window will open after Compute Scenario has been initiated and completed. A successful compute will include
the line “Convergence was achieved” in the Calculation Executive Summary. ‘Details...” opens the Calculation
Detailed Summary, with more information organized into tabs for each drainage element type.

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 tables, Flex Tables are used to access information for specific types of
elements in the drainage model database. The tabular format allows for easy viewing, sorting, editing, and
exporting of model input and calculation results.

The Flex Table Manager can be accessed from the path: DRAINAGE 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 Workspace, FDOT Flex Tables have been added to the Hydraulic Analysis tab, in the
Hydraulic Model section. The FDOT tables are formatted for both plans production and design documentation
purposes to follow the FDOT Design Manual and Drainage Manual. Flex Tables for plans production and
drainage documentation workflows will 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 information needed to represent the drainage system.
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Calculation and Analysis

N-X =

& d FlexTables — X

Elﬁ 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

EEI---'E Tables - Predefined

Hint  Icons in the Flex Table Manager indicate whether the particular type of drainage element is present in the
model. In the graphic above, the @ icon next to the ‘MH’ tables indicates this model does not include manholes.
The table icon is adjacent to elements that are present, such as catch basins (CB) and outfalls.

PROFILES

There are several ways to visualize the computation results and evaluate the network performance including

three profile visualization tools that can be accessed from the path: DRAINAGE AND

UTILITIES>SHOME>PRIMARY> Explorer> Drainage and Utilities Model > (dgn file) > Profile Runs and
right clicking on any profile run. Refer 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 used to generate a View that presents the profile run and enables the Vertical Geometry
tools to interact with the features.

OPEN ANALYSIS PROFILE

This analytic profile displays the profile run with HGL and EGL results. There are multiple options to

customize the display.

FDOTCONNECT for ORD Workflows

B | &~ [a - By | Ol Q|

~  Show Annotation Labels

~  Show Profile Annotation Table

~  Show HGL
~  Show EGL

~  Show Legend

Pais Options..,
Chart Options...

Export to DXF...
Export to Drawing
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Calculation and Analysis

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

Note

Although this Analysis and Engineering profiles can be exported to drawing, it is a snapshot only and would

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 label 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 — DESIGN & ANALYSIS

In this exercise, users will select calculation settings, compute a scenario, and analyze results in a variety of
methods. The network created in Chapter 2 exercises (S-101, S-102, and S-103) will be the starting point for this
chapter exercise.

3.1 Review and Set Default Design Constraints

3.2 Create a new Engineering Standard

3.3 Create a new Analysis Scenario with adjusted Alternatives

3.4 Explore Compute Center, Validate the model, resolve Notifications, and Compute Scenario
3.5 Review Results in Flex Tables

3.6 Review Results in Analytic Profiles

Exercise 3.1 Review and Set Default Design Constraints
1. Open FDOTConnect, set the Workspace to “FDOT” and select the Workset — “22049555201_CE”.
2. Browse to the drainage folder and open “DRPRRDO01.dgn”.

3. Navigate through the following path and open: DRAINAGE AND UTILITIES>ANALYSIS>Analysis
Tools> Default Design Constraints:

& Default Design Constraints

4. Review the available input variables that the software will consider if automated design is performed
for:

a. Gravity Pipe: Velocity, 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 Spread and Maximum Gutter Depth are project-specific and require user input
to compute analysis 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 Standard

Plans.

i For this example, SR 61 has a 45 mph design speed with an 11 ft outside travel lane, 7 ft
bike lane and Type F Curb and Gutter. Enter Maximum Spread = 14 ft. Conservatively
ignoring the gutter depression, at 0.02 cross slope, enter the corresponding Maximum
Gutter Depth = 0.28 ft.

Gravity Pipe  Node  Inlet
Maximum Spread: |14.DD|3' | #
Maximum Gutter Depth: ||3'.23 | ft
Note Exercise 3.1 set the global Default Design Constraints. However, if a project or network has varying

conditions, use Design Alternatives to assign design constraints to individual and/or groups of drainage
structures as needed.
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Exercise 3.2 Create a new Engineering Standard

In this exercise, users will create 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.

2.

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

At the top left of the first row, click the checkbox for Enable.

Ei Engineering Standards

0 ¥
Enahble Label Severity

Proceed from left to right, completing the columns for the 3.10.1 18” pipe criteria as follows:
a. Label = “3.10.1 18 inch”

b. Severity (select from list: Information, Warning, or Error) = Error
C. Element Type (select from list) = Conduit
d. For ‘Include Elements’, click the ellipse and populate the query with the following statement

by double clicking from the field and symbol lists. Enter “18” at the end, and check the box for
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

e. Field = Length (Construction) (ft)
f. Test Criterion = “<=”
g. Value = 300.00

E’l Engineering Standards

OXBEEIMh

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 for Validate 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

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

& ] User Notifications - d

@ User Notffications  Engineering Standards
= o 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 happens when a ‘Error’ level severity Engineering Standard is violated, reopen the
Engineering Standards, overwrite the 300.00 with 100.00, and click the icon for Validate using
Engineering Standards.

[}
OXBEl® N
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.

QK

8. Click OK to close the error message and Reopen User Notifications. Right click on the error and select
Zoom To. The conduit that violated the length <= 100.00 ft criteria is now selected.

FDOTCONNECT for ORD Workflows ©2020 FDOT 3-69



Chapter 3 DESIGN AND ANALYSIS

Exercises

:J User Motifications
Hydraulic Analysis
© UserNotications @ Engineering Standards

HER® @

Message Id Scenario Element Type Element Id Label

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 Scenario with adjusted Alternatives

In this exercise, users will create a new scenario for a 4 inch/hr intensity event that corresponds to the Drainage
Manual 3.9.1 spread criteria.

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

2. Since we want this scenario to acquire most of the default properties from the base Analysis scenario,
right click on Analysis, and select New: Child Scenario.

& 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 scenario “4 in/hr Absolute Intensity (Spread Only)”

& Scenarios - >

Hydraulic Analysis

- X =IB-v BS5E & |FHseach @
- Diesign

= " Ffnalysis

b 4in/hr Absolute Intensity (Spread Only)

4, Double-click this scenario to open the properties. The “<I>" indicates the various Alternatives and
Calculation Options that can be acquired.
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EJ Properties (no selection) — *
Subsurface Utiities  Hydraulic Analysis
| V] @ @ [ -

- L - [ Addto 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
Headloss Bas Dainfal Duncf |

6. Select <New...>. The 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 the following 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 Runcff

@- 4in/hr Absolute Intensity (Spread Only) - Rainfall Runoff Attemative - 1

a-H-Be

Global Rainfall & Manhole ] Outfall ] Catchment

“ Pond

= Wet Well

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

o

Storm Events

Alternative:

Global Storm Event: Zone 2 -3 Year

Source: |Orphar| {local)
* [¢] =Basedata [v] =Local data

[] =Inherited data

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

8. For Global Storm Event, use the pull-down menu to select Absolute Intensity 4 in/hr — 0 Year. Close
properties and Alternatives Manager.

a. This can also be selected/edited under the Global Storm Events (DRAINAGE AND UTILITIES
> COMPONENTS > Common > Storm Data > Global Storm Events.

@ Global Storm Events

Duration Maximum . . :
] Return Depth {Modified Storm Intensity C_Ilmate C_Ilmate
Alternative Global Storm Event Source Event {in) Rational) Intensi (Awverage) | Adjustment Adjustment
(years) : — e {infh) Type (%)
{min} (infh)

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 Center, Validate model, resolve Notifications, and
Compute Scenario

In this exercise, users will review the Compute Center settings and compute the Analysis Scenario, for the Zone
2 — 3 Year event.

1. Navigate through the following path and open: DRAINAGE 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 includes a pull-down menu to select the ‘current scenario’. As this is changed

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

. Changing Current Scenario

3. Select Analysis as the current Scenario.

4. Click the icon to Validate the model. Click 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 [#] icon to open the User Notifications Manager and review messages:

E User Metifications

Hydraulic Analysis
User Netifications  Engineering Standards
HEDR® %-0
Mezzage Id Scenaro  Element Type Element |d  Label Time {min) Message Source
44045 Analysis  Catchment 446 DR-101 (N/A)  Time of concentration for catchment is less than the minimum Tc 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 icons indicate the severity is ‘warning’ for these notifications and will not prevent the model
from computing. Generally, these can be addressed at the designer’s discretion.

a. In this example, we are not going to address the pipe cover warning, since P-101 is a pipe to
the pond bottom, which will not have 1° cover at the MES.

b. To resolve the time of concentration warning, right-click the row and select Zoom To. This
will automatically select the catchment DR-101. Hover the mouse over the drainage area
boundary and open Utility Properties from the quick menu.

Utility Properties

Ej Properties - Catchment - DR-101 (446)
Subsurface Lilties Hydraulic Analysis

1 -~ [ Add to Selection

<Show Al 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. Enter 10.00 in the Time of Concentration (min) field and close the properties dialog.
d. Repeat Steps 4 and 5 to re-validate the model and view user notifications to see that the time of

concentration warning has been resolved.

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

FDOTCONNECT for ORD Workflows

©2020 FDOT

3-75



Chapter 3 DESIGN AND ANALYSIS

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
“Convergence was achieved” indicating a successful compute.
b. Open Messages... and review 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
o 44131 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
@ 22019 Analysis (N/A) -1 (NAA) 0.000 One or more conduits are operating under pressure at this time step. Hydraulic Resuilts
c. Open Details... and review 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/s) (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 and Compute Center.
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Exercise 3.5 Review Results in Flex Tables

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

2. In the Hydraulic Analysis tab, review the available ‘=] Flex Tables in 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 ‘FDOT-Conduit-StormTab’, the FDOTCONNECT Workspace equivalent to the Drainage Manual
Storm Tabulation format:

] FlexTable: FDOT-Conduit-StormTab (Current Time: 0.000 min) (DRPRRDO1 -- Default.stsw) - m] =
hBR-E| O e #|BR B8
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
! i cfs mnstr ft : 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 options.
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'=I Edit Column Label...
£l  Sort »
Filter »
Reapply Sort/Filter
ED Freeze Column
Select Column
mf  Add Column ’
F7 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: 152 > Selected Columns: 29
Label 2 Add Label
D -Diepth- Upstream Downstream 2 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
Area (Flow) S v
Armz iFll Pl v - ~
Only list fields that apply to the active solver
- : . rhH ,
c. Close Edit dialog and Click the Export icon to save the table as a .csv file or the Report
icon to open the printable views.
- | s - | iy, -
Report
Report In XML

Close the open dialogs and

FDOTCONNECT for ORD Workflows
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Exercise 3.6

1. Navigate

through

the

following

Review Results in Analytic Profiles

path and open:

UTILITIES>ANALYSIS>Calculation> Scenarios> Scenario 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

DRAINAGE

2. Click the Chart Settings E icon to see and turn on available annotation options.

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
WORKFLOW FOR DRAINAGE
STRUCTURES SHEETS

INTRODUCTION

The main focus in this chapter will be on Plan Development Workflow for Drainage Structures Sheets, as
described in FDM 916.

The FDOTCONNECT Workspace, includes three 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 available in the Drainage and Utilities Workflow
and FDOTCONNECT Workspace. They are:

e Named Boundary

e Place Note and Place Label
e Model Annotation

e Tables

This chapter will also introduce the user to a new workflow terminology using the Ribbon. If you see a direction
like this: DRAINAGE AND UTILITIESSDRAWING PRODUCTION>NAMED BOUNDARIES>Named
Boundary, it means we are in the WorkFlow of Drainage and Utilities which has a Tab named Drawing
Production and has tools that are located in the Named Boundaries 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.

NAMED BOUNDARY AND SHEET CUTTING

In OpenRoads Designer CONNECT Edition, Named Boundaries are used to define clipping areas for plan and
profile. There are several types of boundaries available in the Named Boundary tool; the FDOT Drainage
Workflow will typically use Civil Plan and Civil Profile. The Place Named Boundary Civil Plan dialog box is
shown below.

The typical FDOT Drainage Workflow is to create a Civil Plan named boundary first with the corresponding
sheet(s). Subsequently, when the Civil Profile named boundaries are created, these are not placed on new sheets,
but added to the sheet(s) created with the Civil Plan named boundary.

Mamed
Boundary =

Mamed Boundaries

FDOTCONNECT for ORD Workflows ©2020 FDOT 4-82



Chapter 4 PLAN DEVELOPMENT WORKFLOW FOR DRAINAGE STRUCTURES SHEETS __ Named Boundary and Sheet Cutting

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 selected determines 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

Based on the ‘Path Element’ selected from the prompt, typically the project baseline or centerline, a New Named
Boundary Group will be created. The clipping area location and dimensions are defined by the Start and Stop
Locations (by station), Length, and Left and Right Offsets. When Create Drawing is checked, the sheet is created
automatically.
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NAMED BOUNDARIES LIST BOX

The Named Boundaries list box manages named boundaries and groups in or referenced to the design file and
can be opened from 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 both the Named Boundary View(s) and Sheet(s). The Sheet Model automatically
attaches the View Model as a Reference with Live Nesting which can be adjusted (moved or rotated)
accordingly.

e Models Before:

[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
L) ‘P Default-3D v C\Worksets\FDOT\22049355201_CE\drainage\DRPRRDO1.dgn

e Models After:

[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

L[] ‘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 versions of MicroStation, References in this workflow use Live Nesting. Display changes,

such as turning on or off levels, should only be performed in the Default model.
SAVED VIEWS

Saved Views are also created for Named Boundaries and can be managed from the T icon at the following
path: DRAINAGE AND UTILITIES>VIEW>SAVED VIEWS
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View
XS Y
Clip Create
Volume
Clip

Appl
Saved View View Settings Savetfh?;ew

a

Update Saved

N

Saved Views fa

Annotation and Labeling

In some cases, special details may be needed to show design intent. For example, these cases may include non-

standard structures or structures with multiple or off-centered pipe connections. If these features are modeled, the
Create Saved View tool can be used to add an isometric view from the 3D model to plans.

@ Create Saved View

Method: | From View
Detail

Name: | Untitled

View Type:

Description: |

[[] Create Drawing

(From View)

[] Associative

X

ANNOTATION AND LABELING

For Drainage Workflows in the FDOTCONNECT Workspace, predefined dynamic and automated FDOT plans
labels have been established for use with the Place Label and Model Annotation tools.

PLACE LABEL

The Place Label tool is used in the FDOT Drainage Plans Production Workflow to manually add dynamic labels
for plan view and can be accessed from the path: DRAINAGE AND UTILITIES > DRAWING PRODUCTION > Notes > Place
Label

Tools Report Drawing Proeduction Drawing View
AB
Alp= A B A V A ABC
o A+ At A
Place | Place [ Place| Place Edit Change Text Element Model
Table = Mote |Label| Text Text Attrbutes ~, * Annotation~  Annotation -
Tables Motes Text P

Annotations I

As described in 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 Label Settings has two type options, Cell and Text Favorite. For the FDOTCONNECT Workspace, all
Drainage and Utilities Text Favorites and Cells are named with the prefix “ SU ”

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 that drainage 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 FDOTCONNECT Workspace, text favorites are used for labeling drainage pipes and
drainage areas. The Text Favorites Manager is accessed through the ™= icon at the following path: DRAINAGE
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
{ | ~ | | « 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 used for labeling drainage structure numbers.
The cell library is named SUDA_LABELS.cel.
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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 tools (Annotate Model and Remove Model Annotations) are used in the FDOT Drainage
Plans Production Workflow for automated dynamic labeling of drainage profiles and can 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

Annotation =

Wiew
A ABC -
Element Model Mamed

Annotation » Boundary =

Annotat k8¢ apnotate Model

] |

@ Remove Model Annotations

In the FDOTCONNECT Workspace, Model Annotation is automatically applied to drainage profiles when
Named Boundary Civil Profile is used. The drainage structure and pipe annotation should update automatically
if changes are made, such as renaming or relocating. However, Remove / Annotate can be activated to refresh

the labels without switching models or views.

The Annotate Model tool uses Annotation Groups included with the FDOTCONNECT Workspace.

ANNOTATION GROUPS

Profile grid, pipe and drainage structure labels are included with the Profile Annotation Groups. They can be
managed from the 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

In OpenRoads Designer CONNECT Edition, tables are an effective way to organize and report the drainage
model database information. In the FDOT Drainage NexGen Plans Production Workflow, most drainage structure
and pipe information is shown in plans through tables. Several FDOT flex tables have been developed to follow
the Chapter 900 series of the FDOT Design Manual (FDM).

k4 FlexTables -
Subsuface Ltiitiee Hydraulic Analysis
0-X =)k o

| Blﬁ 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 separate flex tables for different types of drainage features (catch basin, manhole,

headwall, and outfall). However, once the flex tables are exported to .csv, similar tables can be merged
and sorted to complete a single Structure Data table.

The Place Table tool can be used to place flex tables (exported to .csv / .xIs files) in plans and is accessed from
the path: DRAINAGE AND UTILITIES > DRAWING PRODUCTION > Tables > Place Table.

FDOTCONNECT for ORD Workflows ©2020 FDOT

Tools Report Drawing Production

A A AP A

Place| Place Place Place Edit Chan
Table | MNote Label Text Text  Attr

Tables Motes Text

&% Place Table — ped

HeF

Seed: [None

From file
>

Text Style: %y Annotation -
Active Angle: | 90°00'00"

4

File Narne:
[] Contains Title Row
[] Contains Header Row
Retain Association
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When a placed table is selected, the Table Tools Layout Tab appears with multiple editing and formatting options.

HED « -

Analysis

e
Utiltes View

Table Tools  C:\Worksets\FDOT\22049555201_CE\drainage\DRPRRDO1.dgn [2D - V8 DGN] - OpenRoads Designer CONNECT|

‘d  Drainage and Utilities

Home  Layout Components 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, -_— = 5
= clete Insert Insert Insert Insert Merge Split = Width: 1. ] Distribute Col _ Ted el i orders ——
Footer Row Lock Aspect Ratic on Above Below Left Right | Cell ol VWt 134 I Distribute Columns Direction » Margins v . = v
Table Options Table Size Rows / Columns Merge Cell Size Alignment Table Symbalogy

The FDOT flex tables for plans include some custom fields that allow for FDOT-specific data to be included with
the drainage model database. The custom fields are defined and managed within the User Data Extensions Tool.

USER DATA EXTENSIONS

The User Data Extensions tool is accessed from the path: DRAINAGE AND UTILITIES > TOOLS > General
Tools > User Data Extensions.

ut Analysis Components Utilities View Tools
‘_LL 1 & #2 Update Descriptions j:
ek b * 5 Branch Labeling
Utilities | User Data | Model — Proje
Cenflicts |Extensions| Builder “# Set Feature Definition | pefauyl
General Tools

Select Data Type For Command
This command needs to know the type of data.

[~

Subsurface Lilities
Hydraulic Analysis

Lyailable Data Types:

In the FDOTCONNECT Workspace, the User Data Extensions have been defined for use in the FDOT Flex
Tables under Hydraulic Analysis Data Type. For most projects, users will not need to make edits to the User
Data Extension definitions.

FDOTCONNECT for ORD Workflows

+
MhDRQX=EY¥
= ’ Conduit - v  «<General>
o3 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
Channel v DataType
Gutter Enumerated
Pressure Pipe Default Value 0
Catch Basin
F25 HGL Clearance Enumeraticn Editor
€53 FDOT Top
&5 FDOT Bot X
+)- @ Manhaole Enumeration ~
----- & Tap Label Value
----- # Property Connection g CURB IMLET TYPE 9 9
""" @ Transtion 10 CURE INLET TYPE 10 10
""" 0 Cross Section < 111 |cLOSED FLUME 11
?"'ﬂ Outfal DIl ADJACENT 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 5 16
17 GUTTER INLET TYPE V 17
18 DBITYPE A 13
19 DEI TYPE B 19 v
an rET TVRE - an
| QK | Cancel Help
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For the FDOT Drainage Workflow, the user selections for the fields with User Data Extension can be made
from the pulldown menus within 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 catch basins (CB) and manholes (MH) the ‘TopBot' 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 respective ‘Plans’ Flex Tables.

EXERCISES

EXERCISE OVERVIEW — PLAN DEVELOPMENT

In this chapter exercise, users will create named boundaries, a drainage structure sheet, and add plans information
through labels and tables. The network created in Chapter 2 and used in Chapter 3 exercises (S-101, S-102, and
S-103) will be the starting point for this chapter exercise.

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

Place Named Boundary Civil Plan
1. Open FDOTConnect, set the Workspace to “FDOT” and select the Workset — “22049555201_CE”.
2. Browse to the drainage folder and open “DRPRRDO01.dgn”.

3. Navigate through the following path and open: DRAINAGE AND UTILITIESSDRAWING
PRODUCTION>Named Boundaries> Named Boundary > Place Named Boundary.

Exercises

/fz" Place Named Boundary Civil Plan

B e 1]

Drawing Seed:
Detail Scale:

Description:
Group:

Name:
Description:

Start Location:
Stop Location:
Length:

Left Offset:

Right Offset:
Overlap:
Boundary Chords:

36x48 Drainage Plan
1"=50"

i | 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

-|

-

-

£ Create Drawing s
Mame: | Drainage Plan 1
| One Sheet Per Dgr:
X
Drawing Seed: |36x48 Drainage Plan -
View Type:  Civil Plan
Discipline:  Civil
Purpose:  Plan View
Drawing Model
Seed Model: | 36x48 Drainage Detail Named Boundary.c
O Filename: | (Active File)
A |1=50 -
Annotation Group: | None ~
Sheet Model
> Seed Model: | 36x48 Drainage Detail Named Boundary.c
> O Filename: | (Active File)

Sheets: |(Mew) -
= A Full Size 1=1 -
== Drawing Boundary: 3648 Drainage Plan hd
— Detail Scale: [1"=50' -
— [] Add To Sheet Index &2

Make Sheet Coincident
Open Model
QK Cancel

Select the Civil Plan mode.

Set Drawing Seed to 36x48 Drainage Plan.

In the 2D view, following the ‘Identify Path Element’ prompt, select the CL_SR61 alignment along
which the plan named boundaries will be created.

Fill out the dialog, as shown.

Follow the prompts in the lower left corner. Left click to define the named boundaries. Multiple 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 Named Boundaries. However, if the Start or Stop Location are selected graphically
one or more of these clicks has already been completed. Once completed, the Create Drawing dialog

automatically opens.

There is typically no need to revise settings in the Create Drawing dialog. With Open Model
checked, the sheet model will open automatically after 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 Civil Profile

1. Switch to the Multi-Model Views in DRPRRDO1.dgn, activate View Control (hold down the right mouse
button to open the quick menu for display, and select View Control). Select 3 Views Plan/Profile/3D.

a. Click OK to the prompt below and select the Profile Run line drawn in plan view from S-103
to S-102.

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 Window to load the Profile Run in profile view.

2. Use the *= Quick Profile from Surface Tool to add existing and proposed 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 open: DRAINAGE AND UTILITIES>DRAWING
PRODUCTION>Named Boundaries> Named 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 e [  OneSheet Per Dgn:
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 Filenen:= (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 the Civil Profile mode.

b. Set Drawing Seed to 36x48 Drainage Profile — Middle.

c. Click anywhere in the Profile view.

d. Fill out the dialog, as shown.

e. Follow the prompts in the lower left corner left click to define the named boundaries. Multiple
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 Boundaries. However, if the Start or Stop Location are selected
graphically one or more of these clicks has already been completed.

g. In the Create Drawing dialog, change the Sheet Model Sheets selection to Drainage Plan 1
[Sheet]. With Open Model checked, the sheet model will open automatically after clicking OK
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 View, review the characteristics of the Model Annotation. Though 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 did not automatically populate
with the Named Boundary process. These tools are available from the path: DRAINAGE AND
UTILITIES>SDRAWING PRODUCTION>AnNnotations> Model 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 Annotate Model and left click through the prompts.

ﬁ Annotate Mode — %

& Drawing Models [
Annctation Group  Profile Gird 50_5 Drainage -

All Drawing Models
All Drawing Models =

c. Select one of the labels and move to another position.

d. Select Annotate Model again and observe the following:

i Annotations can be adjusted, but if re-annotated, the default locations (from the Annotation
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 “EXISTING GROUND DIRECTLY ABOVE
PIPE”.
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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 annotation and see that the placed note remains.
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Exercise 4.3
1.

Place Drainage Labels in Plan

Exercises

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

horizontal relative to the sheet.

a. b Rotate View with 2 Points Method along the Named Boundary to match the sheet
orientation.

Set the Level to a TextLabel before placing any notes or Labels.

Navigate through the following path and activate Place Label tool: DRAINAGE AND UTILITIES> DRAWING

PRODUCTION > Notes > Place Label

a. Fill out the dialog as shown below, select the curb inlet cell, and left click to accept label
placement.
4(-?" Place Label Settings pd
EZ
=X
Type: | Cell v

FDOTCONNECT for ORD Workflows

Dimenzion Style:

Cell Name: | _SU_PLAN_MNODE_ID
2 _FDOT Dynamic Labels ... 2

Label Fotaticn: | Honizontal

Start At: | Terminator

Honzontal Attachment: | Left

A

Mode: 5-107 % Arc
Level: InletCurb
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Chapter 4 PLAN DEVELOPMENT WORKFLOW FOR DRAINAGE STRUCTURES SHEETS

b. Place labels for S-101, S-102, and S-103:

Exercises

4. Navigate through the following path and activate Place Label tool: DRAINAGE AND UTILITIES> DRAWING
PRODUCTION > Notes > Place Label

a. Fill out the dialog as shown below, select the line for P-103, and left click to accept label
placement.
J% Place Label Settings — =
[CI4
¢
Type: | Text Favonte "
Favorite Name: %2 _SU_PLAN_LINK_ID ~
Dimension Style: S FDOT_Dynamic Labels Dy

Label Ratation:
Start At:

Horizontal Attachment:

Honizontal "
Temminator w
Left (Y]

Link: P-103 % Line
Level: PipeCulvert

b. Place labels for P-101 and P-103, use rotation tools as needed:

FDOTCONNECT for ORD Workflows
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Chapter 4 PLAN DEVELOPMENT WORKFLOW FOR DRAINAGE STRUCTURES SHEETS

Exercise 4.4
1.

Place Tables

AND UTILITIES>ANALYSIS>Analysis Views> Flex Tables.
2. From the Hydraulic Analysis tab, open FDOT-Plans-CB.

xd
Subsurface Ltilties  Hydraulic Analysis
O-X=1FA-9@

=[] Tables - Hydraulic Model
----- 7] FDOT-Spread
----- ] FOOT-Outfal

----- 1 FDOTCE-TopBot
----- # FDQT-MH-TopBat
----- [ FDOT-Plans-Pipe
----- ] FDOT-Plans-Outfall
----- [ FDOT-Plans-CB

----- = FDOT-Plans-MH
----- ﬁ Tables - Shared

=-|7] Tables - Predefined

----- ] Conduit Table
----- ] HEC-22 Table A
----- ] DOT 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
----- & Headwall Table

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

----- ] Network Elements Table

----- ] Combined Pipe/Node Report

3. From the upper left of the menu, select Export to File and save as

Exercises

Switch to the Multi-Model Views in DRPRRDO01.dgn and open Flex Tables from the path: DRAINAGE

.csv in the \drainage\eng 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) o) 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. Navigate through the following path to quickly open the workset drainage folder: OPENROADS

MODELING>FDOT> Resources > Explore Directories > Current Workset.

FDOTCONNECT for ORD Workflows

|-
-
-

Explore FOOT
Directories = Links =

—|  Current Workset
ﬁ! FDOTConnect
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Chapter 4 PLAN DEVELOPMENT WORKFLOW FOR DRAINAGE STRUCTURES SHEETS Exercises
5. Open the .csv file in Excel and update formatting with the following:
a Select from cells Al to J6, and add borders (Home: Font: Borders: All Borders).
b. Select from cells Al to J6 and change font to FDOT.
C. Delete ‘<None>’ from Cells E3:F4 and E6:F6.
d. Adjust units for significant digits and reshape column widths as needed.
. . Reference 5ump
Baseline Baseline|Baseline Bottom Point Elevation _Pipe-
Label Station | Offset Structure Type . ) Notes . (Structure p
Feature Dimensions Elevation Label
(ft) (ft) (ft) Invert)
(ft)
S-101][CL_SR61][706+50 40.00[CURB INLET TYPE P-2 [4' DIA. 30.85 24.20
(In) P-103
(Out) P-101
S-103[CL SR61[705+00 40.00|CURB INLET TYPE P-1 |4' DIA. 31.40 25.50
(Out) P-103
e. Save as .xIsx and close.

6. In OpenRoads, switch to the Drainage Plan 1 [Sheet] Views Model and navigate through the path to
From File, DRAINAGE AND UTILITIES> DRAWING
PRODUCTION>Tables> Place Table.

open

Place Table - Select

7. Select the ellipse next to File Name, browse to and select the new .xIsx.

4@ Place Table

Active Angle:

File Mame:

olF

w/ FDOT (Small) -
90°00'00.000"

[ ] Contains Title Row
[] Contains Header Row
Retain Association

Pt

i Mone -

8. Review and click OK to accept the default range from A1l to J6.

OK

Ej Select Cells

Worksheet: | FDOT-Plans-CB r
Range: Automatic E
From:

To:

Cancel

et

9. Use the cursor to place table in the lower right of the sheet.

FDOTCONNECT for ORD Workflows
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Chapter 4 PLAN DEVELOPMENT WORKFLOW FOR DRAINAGE STRUCTURES SHEETS

Exercises

Table Tools  C:\Worksets\FDOT\22049555201_CE\drainage\DRPRRDO1.dgn [2D - V8 DGN] - OpenReads Designer CONNECT Edition

Layout

=
Utilities View Tools Report Drawing Production Drawing View
12
BEEE & B
Delete Delete Insert Insert Insert Insert Refresh Table  Merge Split = :
Column Fow Above Below Left Right from Dats... | Cells Cells = L3 Width:
Rows / Columns Merge

FF] Distribute Rows

[ Distribute Columns

Cell Size

t @ A /O

Text
Direction ~

Alignment

i ==

¢ H

Fill Borders

=

Cell
Margins +

W mo -

Table Symbology

i View 1, Drainage Plan 1 [Sheet]

ea'J-“/e

Baseline
Feature

SDEE| S

Baseline
Station
(ft)

Baseline
Offset
(ft)

Structure Type

Bottom
Dimensions

Reference
Point
Elevation
(ft)

Sump
Eievation
(Structure
Invert)
(ft)

CL SR61

706+50

40.00

CURB INLET TYPE P-2

5

30.85

24.20

(in) P-103

(Out) P-101

CL SR61

705+00

CURB INLET TYPE P-1

10. Select the table to activate the Table Tools available for further formatting and editing.

FDOTCONNECT for ORD Workflows
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Chapter 5 DRAINAGE QUANTITIES Introduction

5 DRAINAGE QUANTITIES

INTRODUCTION

The main focus in this chapter will be on the tools to extract quantity information from the drainage design model
available in the OpenRoads Designer CONNECT Edition and FDOTCONNECT Workspace including:

o [tem Types
e  Asset Manager
o  Takeoff Manager

Automated quantity tools are still in development and methodologies are subject to change. Refer to the
FDOTCONNECT Automated Quantities Workflow Course Guide for additional information.

The workflows outlined in this chapter will produce a Summary of Drainage table to be included in the Estimated
Quantities Report for drainage. As described in Part 3, Chapter 902 of the FDOT Design Manual (FDM),
quantities are reported with project documentation but are not included in the Roadway Plans Set.

ITEM TYPES

In the FDOTCONNECT Workspace, Item Types are used to apply Pay Item quantity information to drainage
elements.

The Item Types tools can be accessed from the following path: OPENROADS MODELING > HOME > Item
Types >.

Hilfo«-2 o

Home Terrain Geometry Site Layout

E‘J |OpenRDad5 Modeling -

Ve VX @ s

Attach Detach Pick |mport/Export
ltermn  ltern  List

ltern Types F

The FDOT Drainage Item Types are based on FDOT Pay Item Number groupings in Basis of Estimates and can
be viewed in the Item Types Manager, by clicking the ™ icon in the lower right corner of the Item Types Group.

For all drainage structures, the corresponding FDOT Item Type is included with the Feature Definition, and
therefore automatically attached when structures are placed. For drainage pipe, Item Types are attached after
placement. In each case, the Drainage Item Types provide the framework in the properties dialog for users to
select from picklists that generate the appropriate Pay Item Number.

Note Since Item Types are added to the drainage element properties (not Utility Properties), Pay Item
information is not accessible to Flex Tables.

FDOTCONNECT for ORD Workflows ©2020 FDOT 5-104



Chapter 5 DRAINAGE QUANTITIES Asset Manager

[ Item Types — >

Libraries  Utilities
& @R HE x D X
4 Gy DrainageQuantities

g [:]DrainagEFES
4 [:]Drainagelnlet

Properties
Item Type N

ltem Mame "Drainagelnlet”
Type Use ltem Mame for Element No

Depth
PayltemMumber
DesignMNotes
ConstructionRemarks

[:] DrainageMES

[:] DrainageMH

[:] DrainagePipe

[:] DrainageSEndwall

[:] DrainageUType

B
B
B
B
B
g [:] DrainageWinged

4 & border -

Drainagelnlet L

Type

Depth

FayltemMumber 0425 1
DesignMotes
ConstructionRemark:

ASSET MANAGER

In the FDOTCONNECT Workspace, Asset Manager is used to assign Alignment and FPID information to
elements for use by FDOT Quantity Takeoff Manager.

Asset Manager can be accessed from the following path: OPENROADS DRAWING PRODUCTION > HOME
> Model Analysis and Reporting > Asset Manager.

E] OpenRoads DrawingPr.. ~ S HE fs « ~ + £ & = C:\Worksets\FDOT\22049555201_CE\drair|
Home Drawing Preduction Drawing View
: = D E=- * e P &
- - -1 K - - & Z v
& None CanstLines G)\ r 2 - & 7 s ' N7
SII&= v || = v . | Explorer Attach  — - Element .., Reports Civil Corridor  psget
= =0 =0 Q0o &0 F Tools~ 75 {7+ Selection [} ~ - Analysis *  Reports ™ Manager
Attributes Primary Selection Muodel Analysis and Reporting

FDOTPROJECT.XLSM

For FDOTCONNECT Workflows, the first step in the Asset Manager workflow is to define the project
alignments and/or FPID as applicable in a pre-formatted spreadsheet named FDOTProject.xlsm. Each project
will have to complete the spreadsheet and save in the workset (symb/Symbology folder). The spreadsheet
template may be copied from the folder location: C:\FDOTConnect\Organization-Civil\FDOT\Asset
Manager\ FDOTProject.xIsm.

FDOTCONNECT for ORD Workflows ©2020 FDOT 5-105




Chapter 5 DRAINAGE QUANTITIES

Asset Manager

Mame

mj SummaryReportDefinitions.xml
| AECMERGE.XML

-] Asset Management Lookup.xlsx
B MasterSummaryReport.xlsx

ﬂ_a FDOTProject.xlsm

£l FDOTlocationsxlsm

E15 borderxlsm

B Asset_Lookup_Allxlsx

Bl FDOT Samplesdsm

B PickListProfessionalofRecord.xlsx

ﬂ;j Sheet Borders.xdsm

« FDOTConnect * Organization-Civil » FDOT * Asset Manager

Type

XML File

XML File

Microsoft Excel Worksheet
Microsoft Excel Worksheet
Microsoft Excel Macro-Enabled ...
Microsoft Excel Macro-Enabled ...
Microsoft Excel Macro-Enabled ...
Microsoft Excel Worksheet
Microsoft Excel Macro-Enabled ...
Microsoft Excel Worksheet

Microsoft Excel Macro-Enabled ...

The _Pick List Definitions tab has the following content:

e Row 1 is preformatted to automatically update as alignment or FPID content is added.
o Row 2 is for users to add alignment(s) from left to right, starting at cell B2.
e Row 3 is for users to add FPID(s) from left to right, starting at cell B3.

A B C
1 |Pick List Mame Option 1
2 |Alignment
3 [FPID
4

ASSET MANAGER TOOL

When activated, the two icons at the top of the Asset Manager tool are for the following:

Export empty asset definition template Open Asset Definitions File

Once the FDOTProject.xIsm spreadsheet has been completed for the project and saved to the workset
directory, Asset Manager can read the alignment and FPID project information and assign to selected

elements.

& Open Asset Definition Excel File...

4k <« FDOT » 220495355201_CE » symb

v O Search symb

Organize - Mew folder ==
4~ Mame Date modified Type
- @a FDOTProject.xlsm 9/25/2020 11:51 AM  Microsoft Excel M...
=
2. <

File name: | FDOTProject.xlsm

- | Excel File (*xism)

-

*
o
m @
Size
66 KB
>
Cancel

FDOTCONNECT for ORD Workflows ©2020 FDOT
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Chapter 5 DRAINAGE QUANTITIES

Ej Asszet Manager

FDOT Quantity Takeoff Manager

g O
FDOT Project

« Alignment

+ FPID

Elements

Element Selection
All Elements

® Selection Set
Fence

Mamed Boundary

Linear Reference

Assign | Export
Assignment Mode
® Add
Replace
Remove

x

Add Assets

This tool can also be used to replace or remove alignment and FPID information.

FDOT QUANTITY TAKEOFF MANAGER

In the FDOTCONNECT Workspace, the Takeoff Manager is used to create the Estimated Quantities Report. The
tool extracts quantity information from the drainage elements in or referenced to the model and formats the
information into an auto-populated, standardized table.

Note

Quantity reports for all disciplines use the same standardized table, with columns hidden or displayed
accordingly.

The Takeoff Manager tool can be accessed from the following path. OPENROADS MODELING > FDOT >
Quantities >.

=] |OpenRoads Modeling  ~| = H k2 [fa | = C:\Worksets\FDOT\22049555201_CE\drainage\DRPRRDO]
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT
k | ¥ R ﬁ =i Q R a . & Pavement Marking _ )
L . J j v mHe %%+ | £ Create Existing Features & Place Cell Group ‘iﬁ
Element .., Create Filters | jnked Misc. _ Cell Cell Cell  Cell | Tt Attach Survey Reference = FDOT o ) Takeoff
Selection i.i 7 File Data Manager Tools~  Libraries > Webpages *  Search Splatter Signs ¢ Draw Conduit Manager
Selection Actions Cell Applications Roadway Traffic Plans

Quantities
When prompted, the tool opens with a complete list of available reports. The Summary of Drainage report is used
for all Drainage Item Types.

FDOTCONNECT for ORD Workflows
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Chapter 5 DRAINAGE QUANTITIES FDOT Quantity Takeoff Manager

&4 FDOT Quantity Takeoff Manager - O *
Alignment Options
Report station and offset relative to:
Al w

Summary Reports

Summary of Box Culverts

Summary of Clearing Grubbing and Removal kems
Summary of Curbs

Summary of Ditch Pavement

Summary of Driveway Base

Summary of Earthwork

Summary of Erosion Control and Sediment Control Devices
Summary of Fencing

Summary of General tems

Summary of Geotechnical tems

Summary of Guardrail

Summary of Intelligent Transportation Systems ltems
Summary of Landscape tems

Summary of Lighting tems

Summary of Litter Removal and Mowing

Summary of Lump Sum kems
Summary of Mailboxes
Summary of Miscellaneous Asphalt

Summary of Miscellaneous Drainage tems W
Select All Deselect All Imvert Auto-Populated Reports
Output Options

File Output Location:
|C:\Workssts\FDOT'\22049555201_CE\calculations |

Include Referrences
[] Cutput Upper Case
Open Output File(s)

Create POF Compute Close

By default, the spreadsheet report is saved in the project Workset’s calculations subfolder and the PDF report is
saved in the project Workset’s estimates subfolder. Both locations can be quickly accessed from OpenRoads with
following tool: OPENROADS MODELING>FDOT> Resources > Explore Directories > Current Workset.

Explore  FDOT
Directories*  Links -

E Current Workset
F\  FDOTConnect
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Chapter 5 DRAINAGE QUANTITIES Exercises

The quantity information reported in the standard table includes several ways to locate the corresponding
elements in the DGN model. In addition to the drainage Structure Number and Pipe Numbers (reported in Label
column), the Element ID corresponds to a unique value assigned to the properties of each individual element in

the DGN.
- B Summary of Drainagexdsx - Excel
File Home Insert Page Layout Formulas Data Review View Help Projectwise Acrobat £ Tell me what you want to do
ARLS 4 b2
B C D H W X ¥ Z AG AH Al AL AM AN AQ

1 Summary of Drainage
2z Quantity Total Quantity Location

Pay Item N . Unit of N _ Construction

number | L3P Pay Item Description Measure| P F P F  |atignment|Begin Station| End Station | Side E"EI’BE”' Design Notes Remarks
3
4
5

The Select by Element ID tool can be accessed from the following path: OPENROADS MODELING>FDOT>
Actions > Misc. Tools > Select Element by ID.

ol > I

Misc. Cell Cell
Tools+ | Libraries* Webpages =

k]

C#

Copy Reference Levels
Delete Element by Length Ej Select Element by 1D >

Place Professional Of Record

Rotate Text Element I1D: |

Select Element by 1D

Set Coordinate System

i o N I X

EXERCISES

EXERCISE OVERVIEW — DRAINAGE QUANTITIES

In this chapter exercise, users will create a Summary of Drainage Report for a sample network. The network
created in Chapter 2 and used in Chapters 3 & 4 exercises (S-101, S-102, and S-103) will be the starting point
for this chapter exercise.

5.1 Explore Item Types Manager

5.2 Generate Pay Item Numbers for sample drainage structures

5.3 Attach Item Types to sample pipes and generate Pay Item Numbers
5.4 Create a Selection Set

5.5 Attach alignment information for quantities

5.6 Use Takeoff Manager to generate Summary of Drainage table

5.7 Explore Items in Project Explorer and delete strays

FDOTCONNECT for ORD Workflows ©2020 FDOT 5-109



Chapter 5 DRAINAGE QUANTITIES

Exercise 5.1

Explore Item Types Manager for Drainage

Exercises

1. Open FDOTCONNECT, set the Workspace to “FDOT” and select the Workset — “22049555201_CE”.
2. Browse to the drainage folder and open “DRPRRDO01.dgn”.

3. Navigate through

the following path and open

MODELING>HOME>Item Types> [ .

vV, Y =l e
7 RXLE V=
Attach Detach Pick Import/Export
ltern  Item  List

[termn Types F

Item Types

Libraries

.
G

LA T A A T A T

P 52 BIM

Q ltern Types

Utilities

I Ky border

4 &y DrainageCuantities
[::l DrainageFES

[::l Drainagelnlet

[::l DrainageMES

[::l DrainageMH

C:] DrainagePipe

C:] DrainageSEndwall
C:] DrainagelUType
[::I DrainageWinged

I %2 RoadwayQuantities

4. Hover over

Drainage

Quantities  and

verify

Local resource, matches library

5. Close the dialog.
Note

the

Manager: OPENROADS
Properties
following  message  appears:

When working with Item Types in a DGN file for the first time after its been opened, sometimes the Item

Types properties are blank or non-responsive within the element Properties dialog. If that happens, repeat

this exercise (open ltem Types Manager) to reactivate the properties.

FDOTCONNECT for ORD Workflows
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Chapter 5 DRAINAGE QUANTITIES Exercises

Exercise 5.2 Generate Pay Item Numbers for sample drainage structures

1. Switch to the Default or Multi-Model Views in DRPRRDO01.dgn, activate View Control, and select 1
View and zoom towards S-101, S-102, and S-103.

2. Select S-103 and open the element properties = (from Primary Group in any tab). Scroll down to the
Drainagelnlet section:

a. Click in the field next to Type to access the pulldown picklist and select CurbTypeP-1 as
shown below.
b. For Depth, select LessOrEq10ft from the picklist.
c. The PayltemNumber is not editable, but will automatically be completed based on selections in
aand b.
d. For DesignNotes, add “Sample notes for S-103” into the text field.
e. For ConstructionRemarks, leave this field blank.
& Properties - *
4 b Elements (1) 4
4 MNode: 5-103
P @ lems
O Circle
/ Line -
Station/Offset Referer CL_SRB1 -
Utility 1D 24
Utility Properties Open Utility Properties
Extended ~
Model Default
9/18/2020 1:19:08 PM DrainageInlet A
Modified T Curt TypeP-1 s
Not New Depth CubTyped-1 -
L‘?Cked Unlocked PayltemMumber CurbTypeJ-2
Display Style (From View Display) Designhlotes CurbTyped-3
DrainageInlet ~ ConstructionFiemarks EE$$£:T‘;
w Alignment Curb TypeJ-&
Dep =
Faylemhumber 0425 1 Blignmed! Clgugﬂgegg
Designhlotes _ _ urb TypeP-
ConstructionRemark: Point Constraints Curb TypeP-4
Offset 4 Curb TypeP-5
Point Constraints v Station 7qCurb TypeP-6
Curb Type 7 v
Geometry Points v |, Geometry Points LH§ B
Drainagelnlet ~
Type CurbTypeP-1
Depth LessOrbq10R
PayltemMNumber 0425 1311
Designhotes Sample notes for 5-103
ConstructionRemarks:
3. Repeat steps for S-101 and S-102 with the data shown below.
DrainageMES ~
Drainagelnlet ~ —
Application CrossDrain
Type Curb TypeP-2 Shape Round
Depth Les=OrEq10R Size 18
PayltemMumber 0425 1321 PayltemMumber 0430982125
Designiotes Sample notes for 5-101 DesignMotes Sample Notes for 5-102
ConstructionFemark: ConstructionRemarks

4, Close properties dialogs.

FDOTCONNECT for ORD Workflows

©2020 FDOT




Chapter 5 DRAINAGE QUANTITIES

Exercises

Exercise 5.3

Attach Item Types to sample pipes and generate Pay Item Numbers

1. Select P-103, open element properties and review. Note there is not yet a section for Item Types. Close
the properties dialog but keep P-103 selected.

2. Navigate through the following path and select Attach Item: OPENROADS MODELING>HOME>Item

Types>Attach Item.

3. For Item Types: select DrainageQuantities: DrainagePipe from the pulldown menu.

45 Attach lkem

ltem Types: | Select ltem Type(sh.

Properties

4 Gy DrainageQuantities

DrainageFES
Drainagelnlet
DrainageMES
DrainageMH
DrainagePipe
DrainageSEndwall
DrainagelType

DrainageWinged

B Sy border

B &XRIM

4, The Item Type property selections can be made in this dialog or later in element properties. Complete
the dialog or item types properties with the following information:

a Type = StormAndCrossDrain
b. Shape = Round
c. Size =18
d. PayltemNumber is not editable, but will automatically be completed based on selections in a,
b, and c.
e. DesignNotes = “Sample notes for P-103”
&5 Attach ltem — x
ltem Types: DrainagePipe v
Properties
DrainagePipe N
Type StormAndCrossDrain
Shape Round
Size 18
PayltemMumber 0430175118
DesignMotes Sample notes for P-103
ConstructionRemark W

5. Left click to accept the prompt in the lower left, to apply the Attach Item settings.

Attach ltem > Accept/Reject Selection

FDOTCONNECT for ORD Workflows
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Chapter 5 DRAINAGE QUANTITIES

Exercises

6. Reopen element properties to verify DrainagePipe section is complete with the Item Type properties.

@5 Properties — >
4 “Fh Elements (1)
> = Link: P-103
e T
General w
Geometry -
Feature w
Utility -
Extended w
Alignment w
Stroking Definition w
DrainagePipe -~
Type StormAndCrossDrain
Shape Round
Size 18
PayltemMumber 0430175118
Designhotes Sample notes for P-103
ConstructionRemarks
7. Close the properties dialog and repeat steps 1 through 6 for P-101.
&[] Properties - *
4 T Elements (1)
B = Link: P-101
General W
Geometry W
Feature W
Utility v
Extended W
Stroking Definition W
DrainagePipe L
Type StormAndCrossDrain
Shape Round
Size 18
PayltemMumber 0430175118
DesignMotes Sample Notes for P-101

ConstructionRemarks

Note Use level display and selection sets to select and set groups with the same ltem Types.

FDOTCONNECT for ORD Workflows
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Chapter 5 DRAINAGE QUANTITIES Exercises

Exercise 5.4 Create a Selection Set

Selection sets are useful to quickly select groups of elements for a variety of uses. In the next exercise, the
selection set allows properties to be set just once and avoids unnecessary repetition.

1. Navigate through the following path and select Selection Sets: DRAINAGE AND
UTILITIES>UTILITIES VIEW>Selection and Query>Selection Sets.
ﬂ Drainage and Utilities = H I'._::g G::: L * |.§l =
Home Layout Analysis Components Utilities View Tools Report D
?& * E| Element Symbology ,:""'1 [55 Queries
6 - EH Open Profile Model i : % Network Navigator
- Element ., ) _ Flex Selection
(5] Selection i ™ = Open Cross Section View Tables Sets
Prirnary Selection Drawing Views Results Views Selection and Cluery
2, Click the New icon and select Create from Query.
ﬂ Selection Sets
Subsurface Utiities Hydraulic Analysis
[ 'v| = (7]
Create from Selection Type
| Create from Query... |
3. From the list of Available Items, select All Nodes and All Conduits and click Add >’ and click OK to
close the dialog.
Selection by Query - Selection Set - 1 >
Lailable tems: (116) Selected ltems: (2)
Label Element Type  Query Type "~ Label Element Type  Query Type
) . ' Add '
All Links Lirk Predefined All Nodes Node Predefined
All Culverts  Conduit Predefined All Conduits  Conduit Predefined
All Channels Channel Predefined
Al Gutters  Gutter Predefined =
All Pressur... Pressure Pipe  Predefined
All Catch ... Catch Basin Predefined Remaove
All Manhal... Manhole Predefined <
All Transiti... Transttion Predefined
All Cross ... Cross Section  Predefined <L
All Qutfalls  Outfall Predefined
All Catch... Catchment Predefined
All Low Im... Low Impact ... Predefined
All Ponds Paond Predefined
All Pond ... Pond Outlet ... Predefined
All Pumps  Pump Predefined v
0K Cancel Help

4. In the Selection Sets Manager, right click the new ‘Selection Set — 1° and click Select in Drawing to

verify the 2 pipes and 3 drainage structures are included. Close the dialog.

Type

(e TR S |

Select In Drawing
Add to Current Selection
Remaove from Current Selection

Select within Current Selection
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Exercise 5.5 Attach alignment information for quantities

This exercise is going to generate a pick list and item type for the project alignments and assign to drainage
features.

1. Outside of OpenRoads, navigate through File Explorer to the workset symb/Symbology subfolder:
C:\Worksets\FDOT\22049555201_CE\symb and locate the file FDOTProject.xlsm
!Tﬁ FDOTProject.xlsm

Note New projects created through “Create Project” will already have this file copied to the symbology folder. If
already in workset folder, skip step 2.

2. Navigate through File Explorer to the FDOTConnect Asset Manager resources. Workstation installations
typically use the path: C:\FDOTConnect\Organization-CiviNFDOT\Asset Manager:

a. Find and copy the file FDOTProject.xlsm

b. Paste the file into the workset symb/Symbology subfolder:
C:\Worksets\FDOT\22049555201_CE\symb

3. Open the spreadsheet and in the _Pick List Definitions tab, fill in the following cells:

a. Cell B2 = CL_SR61
b. Cell B3 = US98
A B C D
1 |Pick List Name Option 1 Option 2 Option 3
2 |Alignment CL_SR61 U598
3 |FPID
4
c. Save and close FDOTProject.xIsm

4. Back in OpenRoads, navigate through the following path and open Asset Manager: OPENROADS
DRAWING PRODUCTION>HOME>Model Analysis and Reporting> Asset Manager.

] OpenRoads Drawing Pr.. + = ] k2 [fa e - C:\Worksets\FDOT\22049555201_CE\draind
Home Drawing Production Drawing View
=2 MNone ™ ||Constlines v Q r\ :ﬂ '?J k =+ /?5‘ L 5 &
Bl (S0 c[=o cf@e Ao o] B g L mp . ST e T Ansbaise Reporise Msseger
Attributes Primary Selection Model Analysis and Repaorting
5. From Asset Manager, select the icon to Open Asset Definitions File and select FDOTProject.xIsm.
& Open Asset Definition Excel File... X
1+ <« FDOT » 22049555201_CE » symb v O Search symb el
Organize * Mew folder =~ [ @
4" Mame - Date modified Type Size
. Iﬂj FDOTProjectaxdsm 9/25/202011:51 AM  Microsoft Excel M... 66 KB
H
i
Ev < >
File name: | FDOTProjectadsm v| Excel File ( *xlsm) w
Cancel
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a. Check the box for Alignment.

:J Ascet Manager

-]
FDOTProject Elements
~| Alignment Element Selection

® All Elements
Selection Set
Fence
MNarmned Boundary

FRID

Linear Reference

Assign | Expaort
Assignment Mode

® Add
Replace
Remaove

Add Assets

Exercises

Note Typically, FPID should not be attached unless the project has multiple funding sources (sequencing).

b. In the Elements section of the tool, change setting from All Elements to Selection Set.

c. From the path, DRAINAGE AND UTILITIES>UTILITIES VIEW>Selection and

Query>Selection Sets, open Select Sets Manager, and right click Selection Set — 1, and choose
Select in Drawing.

:J Selection Sets

Subsurface Utiities Hydraulic Analysis

O-XB ¥ ei-0

Label

&R Selection et

Type

Select In Drawing
Add to Current Selection
Remove from Current Selection

Select within Current Selection

Create from Query,
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d. In the Asset Manager window, under the Assign Tab, click Add Assets.

e. Verify successful attachment from messages at the bottom of the OpenRoads window.

| j,a"| Aszets Added to 5 Elementi(s)

f. Close the Asset Manager tool.

6. With the selection set still active, open properties and set the alignment CL_SR61 for all elements.

@ Properties — X

4 Th Elements (5)
b X Cells (3)
B A Complex Strings (2)

General
Feature
Utility
Extended

Crainagelnlet

> (€| ¢ ¢ ¢ ¢

Alignment

Paoint Constraints 1598

Geometry Points -

FDOTCONNECT for ORD Workflows ©2020 FDOT 5-117



Chapter 5 DRAINAGE QUANTITIES

Exercise 5.6 Use Takeoff Manager to generate Summary of Drainage table

Once Pay Item Numbers are generated and alignments assigned, the Takeoff Manager is ready to run.

Exercises

1. Open the FDOT Quantities Takeoff Manager from the path: OPENROADS MODELING > FDOT >

Quantities >.
D
T&:Dﬁ:
Manager
Quantities
a. Open the pulldown menu for ‘Report station and offset relative to:” and verify the relevant
project alignments are recognized. Keep ‘All’ as the selected option.
b. Check the boxes for Include References, Output Upper Case, and Open Output File(s).
c. Click Compute.
&1 FDOT Quantity Takeoff Manager - O X

Alignment Options
Report station and offset relative to:

Summary Reports

Al ~

Summary of Box Culverts

Summary of Clearing Grubbing and Removal ltems

Summary of Curbs

Summary of Ditch Pavement

Summary of Driveway Base

Summary of Earthwork

Summary of Erosion Control and Sediment Control Devices
Summary of Fencing

Summary of General tems

Summary of Geotechnical tems

Summary of Guardrail

Summary of Intelligent Transportation Systems tems
Summary of Landscape ftems

Summary of Lighting kems

Summary of Litter Removal and Mowing

Summary of Lump Sum tems

Summary of Mailboxes

Summary of Miscellaneocus Asphalt

Summary of Miscellaneous Drainage tems

L

Select All | | Deselect All Invert Auto-Populated Reports
COutput Options
File Output Location:
|C:\Worksets\FDOT'22048555201_CE calculations |

Include Referrences
Output Upper Case
Open Output File(s)

Create PDF Compute Close
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d. Select OK to the following prompts.

Quantity Takeoff Manager X

You are about to generate Quantity Summary Report(s).
This will replace existing reports in the output directory.

Please press Ok to continue..,

Cancel

Note Any previous tables with the same file name and location will be replaced when OK is clicked in the prompt
shown above. Ensure no valuable information will be lost by renaming or relocating files as needed.

Quantity Takeoff Manager x

0 Quantity Summary Report(s) Successfully Created:

Summary of Drainage

2. Review the new Excel sheet Summary of Drainage.xIsx and close when complete.

B iz D H W X Y z AG AH Al AL AM AN AD
1 Summary of Drainage
. Ouantity Total Quantity Location .
PA?EmIL::n Lafisl Pay Item Description :g:sunrfe P F P £ |atignment|Begin Station| End Station | Side E'elrge"r Design Notes CD;:::::;M

3
4 [p425 1311 5-103 INLETS, CURB, TYPE P-1, <10 EA 1 1 CL_SR61 705+00.00 705+00.00 RT 4581 |SAMPLE NOTES FOR 5-103
5 (0425 1321 5-101 INLETS, CURB, TYPE P-2, <ilF EA 1 1 CL_SR61 706+50.00 706+50.00 RT 3046 |SAMPLE NOTES FOR 5-101
6 fo430175118 P-103 PIPE CULVERT OPTIONAL MATERIALROUND, 18°5/CD LF 14208 18337 CL_SR61 705+02.00 706+47 89 RT 4392 |SAMPLE NOTES FOR P-103
7 P-101 5129 CL 5R61 706+50.02 706+50.09 RT 3657 |SAMPLE NOTES FOR P-101
8 To430982125 5-102 |MITERED END SECTION. OPTIONAL ROUND, 18" (D EA 1 1 CL 5Re1 706+50.09 706+50.09 RT 3222 |SAMPLE NOTES FOR 5-102

3. Backinthe FDOT Quantity Takeoff manger Tool, click Create PDF.

Note Summary of Drainage PDFs may be useful for QC purposes, but must be delivered within the complete
Estimated Quantity Report generated by the Prime/EOR.
4, Inthe following prompt, check the box for Summary of Drainage, select Convert and OK to the following
prompts:
85! Summary Reports Builder — O Py

Spreadsheet Input Directory: |C:'-.‘-".|'Drksets WFOOT 22049555201 _CEMcalculations |

PDF Output Directory: |C:'-.‘.".l'l:urksets'-.FDOT'-EZMSEEEEE1 _CEestimates |

Excel Summary Report Files
rksets\FDOT220459555201_CEcalculations\Summary of Drainage xlsx

Quantity Reports Builder >

You are about to generate Quantity Summary Report(s) PDF's.
This will replace existing reports in the output directory.

Please press Ok to continue...
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Summary Reports Builder >

o Quantity Summary Report Successfully Created!

5. Navigate through the following path to open the estimates subfolder and the Summary of Drainage pdf:
OPENROADS MODELING>FDOT> Resources > Explore Directories > Current Workset.

|l S ]
=
=1 o

leore FDOT
Directories*  Links «

._'_:I Current Workset
1\ FDOTConnect

Summary of Drainage. pdf
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Exercise 5.7 Explore Items in Project Explorer and delete strays

FDOT methodologies are subject to change as further Bentley refinements are implemented with OpenRoads
updates.

One of the identified limitations in the OpenRoads CONNECT Edition —Version 10.08.01.33 is the duplication
of items associated with drainage structure cells. A stray item is added to the drainage structure shapes
associated with the connection regions. This example shows how to detect and delete these duplicate drainage
structure items. Drainage pipes are not affected by this issue.

Note Warning: the process described in this exercise may significantly slow performance and require restart if
using Version 10.08.

1. If not already docked and open, click F11 to Toggle Project Explorer, or use following path and navigate
to Items: DRAINAGE AND UTILITIES>SHOME>PRIMARY >Explorer>ltems. Expand the sections for
Drainagelnlet and Drainage MES:

4 [:] Drainagelnlet
 Drainagelnlet
~ Drainagelnlet
 Drainagelnlet
+ Drainagelnlet

4 [:) DrainageMES

+ DrainageMES

+ DrainageMES

a. Note the intended total of drainage structures is Drainage Inlets (2: S-101 and S-103) and MES
(1: S-102), but the total in the Items sections is double.

b. Scroll through the list and the corresponding selected element in the DGN will be highlighted.

c. Find the items corresponding to the Drainage Inlets where the whole structure is highlighted.

d. Find and select the items that do not highlight the entire structure, but just the connection
regions. These will be deleted in the next steps.
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Exercises

2. Typically, these stray lines are placed on the level Default. Use the level filter in the Element Selection
tool to select all the elements on Default. It is OK if more than just the stray items are selected in this

process.

3. Keeping the selection from Step 3,

4% Element Selection - >
& %
BH+-a B .
T & = &
E = =
Lewvel "
[Default . |
AccessRamp ep

open Detach

MODELING>HOME>Item Types> Detach Item.

VX
Detach
Itern

Item from the path:

OPENROADS

4. The options of Items attached to the selection are listed. Check boxes for Drainagelnlet and

DrainageMES.
J% Detach ltem — et
ltem Types: | Detach Al -
4 52 DrainageQuantities
~  Drainagelnlet
«  DraimageMES
a. Left to accept the prompt in the lower left to attach:
|Detach ltern = Accept/Reject Selection |
b. The message at lower left confirms successful attach: | JﬂDEt“hEd 3 itern(s).
c. Also, to confirm, the Item Tab in Project Explorer now correctly shows 3 item types attached
to drainage structures:
F] [::I Drainagelnlet
<~ Drainagelnlet
<~ Drainagelnlet
4 [::I DrainageMES
<, DrainageMES
P E::I DrainagePipe
5-122
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6 DRAINAGE DOCUMENTATION

INTRODUCTION

The focus in this chapter will be on the tools available in OpenRoads Designer CONNECT Edition to fulfill
FDOT Drainage Manual 3.13.1 drainage documentation requirements. For additional guidance on storm drain
calculations and documentation, see FDOT Drainage Design Guide Chapter 6. The Drainage Workflows for
FDOTCONNECT aim to provide the required information but are presented in a new format.

In OpenRoads Designer CONNECT Edition, reports and tables are an effective way to organize and convey the
drainage model database information and calculations. The FDOT Drainage Workflows for OpenRoads Designer
accomplish drainage documentation primarily through a combination of reports and flex tables available in the
FDOTCONNECT Workspace.

As discussed in FDM 916, large format sheets can accommodate a combination of multiple model views and
tables. For drainage documentation of storm drain networks, the workflows described in this chapter also pair
relevant tables with depictions of the storm drain network. For purposes of this course guide, this will be referred
to as the FDOT storm drain documentation sheet. The general steps of adding tables to sheets shown in Chapter
4 also apply here: 1) export table to Excel, and 2) place table in sheets.

The drainage documentation tools and features discussed in this chapter are:

e Place Label
e Hydraulic Model Properties
e Reports
o Hydraulic Model Inventory
o Calculation Summary
e Tables
o OpenRoads Tables
o FDOT Flex Tables
e Place Table

PLACE LABEL

For FDM 903 Drainage Map and/or the FDOT storm drain documentation sheet, the Place Label tool with text
favorites can be used to add drainage area information to plan view. For additional guidance on the Place Label
tool, see Chapter 4 of this course guide.

The Place Label tool is used in the FDOT Drainage Plans Production Workflow to manually add dynamic labels
for plan view and can be accessed from the path: DRAINAGE AND UTILITIES > DRAWING PRODUCTION
> Notes > Place Label.

Tools Report Drawing Production Drawing View
ABF
AlEZX A B A v A pBC

4 A+ A+ 4 — -
Place = Place [Place| Place Edit Change Text , Element Model
Table = MNote |Label| Tet Tedt Attrbutes A2, ¥ Annotation~  Annoctation v
Tables Motes Text ] Annotations la

Note Labels are placed on the active level. Make sure the correct level is active before using the Place Label

tool. It is recommended that drainage area labels use the level TextDetails so that other plans that attach
the drainage file as a reference can isolate which labels are displayed.
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The Favorite Name: © SU PLAN NODE ID’ also works to add the label for the catchment (drainage area) ID.

5%3 Place Label Settings — b
4
Type: | Text Favonte v

Favonte Name: 2 _SU _PLAN NODEID -
Dimension Style: | S FDOT Dynamic Labels ... Ay

Label Rotation: | Honzental w

Start At: | Terminator w

Horizontal Attachment: | Auto w
A

HYDRAULIC MODEL PROPERTIES

In the OpenRoads Designer CONNECT Edition, Hydraulic Model Properties is a tool available to document
designer information and model notes. This information can be included in a report, exported to Excel, and placed
in the FDOT storm drain documentation sheet.

The Hydraulic Model Properties dialog can be accessed from the following path: DRAINAGE AND UTILITIES
> TOOLS > Project Tools > Project > Project Properties.

Tools Report Drawing Production Drawing View
;‘; 'l.'* [ae Project = % Catchment Delineation 5...

(& ProjectP =i iy Gutter Section Settings
Project i-model ﬂ_j el

Defaults Configuration Compact Database

Project Tools

Hydraulic Model Properties e

Title: | |

File Mame: |upData\LucaI\Temp\Bemle:.'\SLIDA\DHF‘HHDN - Defauh.stsw|

Engineer: | |

Company: | |
Date: [9/ 172005 [@]

Motes:

REPORTS

In OpenRoads Designer CONNECT Edition, a variety of predefined Reports are included with the installation.
Additionally, Custom Report is a tool to build a report based on a variety of model input and results. Reports can
be exported to several different formats, including Excel. In the FDOT Drainage Documentation Workflow, some
of the required drainage documentation can be accessed from Reports.

Reports can be accessed from the following path: DRAINAGE AND UTILITIES > REPORT > Drainage and
Utilities.
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Home Layout Analysis Components Utilities View Tools Report Drawing Production Drawing View
& k t @ t _a,;f? ' t— Il Scenario Summary fa Conduit Inventory & HEC-22 -
B - Q & e L* EL Calculation Summary ®a DOT Report ®| AASHTO -
Element ... Custom Flex Metwork Reports  Corridor Report 5 ] - -
@ Selection i.i ¥ Report | Tables Elements Table N Reports | Qptions @&® Hydraulic Model Inventory |®| Combined Pipe/Node Report
Primary Selection Report Tables Civil Drainage and Utilities

Some of the predefined Drainage and Utilities reports open a Flex Table and others open a Report ‘Preview’. The
Report ‘Preview’ types cannot be formatted with OpenRoads tools. However, both types may be exported for
further formatting as needed.

HYDRAULIC MODEL INVENTORY:

An example of a predefined Report ‘Preview’ that can be useful for FDOT drainage documentation is the
Hydraulic Model Inventory. The contents include Hydraulic Model Properties, an abbreviated Scenario
Summary, and the Network Inventory. The Scenario Summary section shows the type of computation and
Alternatives selected.

[ Preview

v

3 .
=" Print..

= Print

£
Page1of 2 |

1y Page Setup... | & B

Background

Active Topology

User Data Extensions
Physicl

Boundary Condition
Initial Settings
Hydrology

Qutput

Infiltration and Inflow
Rainfall Runoff

‘Water Quality
Sanitary Loading
Headloss

Operational

Design

System Flows

SCADA

Energy Cost

Solver Calculation Options

P& Export Document... » |[EVEEIA=TA

Send via E-Mail... » HTML File
D bt MHT File
e RTF File
Motes Excel File
Scenario Sum C5V File
D Text File
Label Image File
Motes 9

tel Inventory: DRPRRDO1 - Default.stsw

FDOTCOMNECT ExampleExercise

First Last, P.E.
Company, Inc.
9/1/2015

This model represents an example system developed for puposes of

navigating through OpenRoads Drainage and Utilities tools.

=

127
Analysis

Base Active Topology

Base User Data Extensions
Base Physicl

Base Boundary Condition
Base Initial Settings

Base Hydrology

Base Qutput

Base Infiltration and Inflow
Base Rainfall Runoff

Base WaterQuality

Base Sanitary Loading
Base Headloss

Base Operational

Base Design

Base System Flows

Base SCADA

BaseEnergy Cost
Analysis

- O *
- D.
~
]
>
| Zoom Factor: 100%

CALCULATION SUMMARY:

This report includes a summary of the calculations performed on the model and warning messages. When
activated from the menu, or following a computation, the GVVF-Rational Calculation Summary Window
opens. The ‘Report’ button at the bottom will generate a Calculation Executive Summary.
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Reports
qg GVF-Raticnal Calculation Summary >

Scenario

Label: |Anah.'sis |
Storm Event

Rainfall Alternative Label: |Base Rairfall Runoff |

Global Storm Event: Zone 2 - 3 Year

Return Event: |3 YEBrS

Calculation Executive Summary

=533 Info: Subsurface Metwork Root: 5-102
=353 Info: Subsurface Analysis terations: 1
=333 Info: Convergence was achieved.

Show this dialog after Compute Messages. Details. .. Close Help

IE’ Preview

Eile View Background

7| R [wox J A P B E-=-0.

Calculation Executive Summary

2 )
.|.-|_ -nJ||_||_| i T

Scenario Summary

Label Analysis

Calculation Executive Summary

EESS-S i
Subsurface
Network
Root: 5102
EESS-S i
Subsurface
Analysis
iterations: 1
=33 Infor
Canvergence
was
achieved.

Subnetwork Results

Storm Events Executive Summary

Rainfall Alternative Label Base Rainfall Return Event 3 years
Runoff
Global Storm Event Zone2-3
Year

Calculation Messages

ba E] Aamar

If the ‘Details...” button is selected, a second window, ‘Calculation Detailed Summary’ will open with tabs
for various drainage feature types. The ‘Report’ button generates a Calculation Detailed Summary Report.
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Tables

:F@ Calculation Detailed Summary X
Calculation Options  Catchment Summary ~ Link Summary  Mode Summary  Inlet Summary  Pond Summary
General Hydraulics and Hydrology
Maximum Metwork Traversals: Flow Profile Method: Backwater Analysis
Flow Convergence Test: 0.00100 Number of Flow Profile Steps:
et Hydraulic Grade Convergence Test: ft
MNeglect Side Flow? Average 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 Companents for Combination Inlets on Grade: Grate and Curb
Close Help
[2 Preview
Eile View Background
? y
.|.-| -cull_l' (=R B | 100% ' | | il | al T v| o .
Calculation Detailed Summary
Element Details
jin] 126 Motes
Label Analysis
Hydraulic Summary
) Backwater Actual
Flow Profile Method Analbysis Average Velocity Method Uniform Flow
Velodty
Number of Flow Profile Steps 5 Minimum Structure Headloss 0.00 ft
Hydraulic Grade Convergence Minimum Time of .
Test 0.00 ft Concentration 10.000 min
Inlets
Neaqlect Side Flow? False Active Components for Grate and
Combination Inlets In Sag Curb
Meglect Gutter Cross Sope True Active Components for Grate and
ForSide Flow? Combination Inlets on Grade Curb
Lirm A0 e L = A C et

TABLES

Tables are needed to supplement the documentation provided by the OpenRoads predefined reports. Since any
table in OpenRoads can be exported or copy/pasted to Excel for documentation purposes, there is a wide variety
of tables and information to choose from. Typical applications of both OpenRoads Tables and FDOT Flex Tables
are discussed in the following sections.

OPENROADS TABLES:

Although some of the predefined OpenRoads summary reports include a list of which Alternatives were
selected for use in the computation settings, designers may choose to document further details as needed.

For example, if minor losses are calculated, the Headloss Alternative table may be exported for a concise
summary of methodology and loss coefficients selections.
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[E¢ Headlass : Base Headloss (DRPRRDO1 -- Default.stsw) - m| *®
£y v i g
£ ut [ CatchBasin |~ & Manhole @ Transition
HEC-22 | Absolute | Headloss | Headloss | Headloss | AASHTO
= D ‘ Label H;:g:‘;zs Benching | Headloss |Coeffident | Coeffident | Coeffident| Shaping FIowC-Hure::Hoss
Method (ft) iownstrean| Upstream)| (Standard)| Method
43§: 5-101 v
490: 5-103 [
Copy
Copy With Headers
* Mw| =Base data vl =Local data [0 =Inh¢ Paste
BASE HEADLOSS: CATCH BASIN HEADLOSS
HEC-22 | Absolute Headloss Headloss | Headloss | AASHTO Flow-
Headloss | Benching | Headloss | Coefficient |Coefficient|Coefficient| Shaping | Headloss
* D Label Method Method (ft) (Downstream)|(Upstream)| (Standard)| Method Curve
or.
(2 Previ — O
File View Background
B e e | a]a o Ja 1P wmBE|a-=-Q.
15: Base Headloss
(Catch Basin Headloss)
i D Label Headloss HEC-22 Absolute Headloss Headloss Headloss AASHTO Flow-Headloss
Method Benching Headloss | Coeffident | Coeffident | Coeffident | Shaping Curve
Method (ft) {Downstre | (Upstream | (Standard) Method
am) )
True 438 | 5-101 Standard <Nonex 0.00000 | <Mone= <Mone:
True 450 | 5-103 Standard <None> 0.00000 | <MNone> <Mone>

Another example of additional supporting details is the Rainfall Runoff Alternative. If the Report =l icon is
selected, a report Preview will generate that includes the maximum (10 minute) storm intensity based on

FDOT IDF curves.

E‘:P Rainfall Runoff : Base Rainfall Runcoff (DRPRRDOT -- Default.sts.. — O ot
-2
Global Rainfall = Manhole [ Outfall [ Catchment =9 Pond 2 Wet Well
Stormm Events
Alternative: |Ease Rainfall Runoff |
Glebal Storm Event: Zone 2 - 3 Year =
Source: |Orphan {local) |
Return Event: |3 |
Intensity (Average): |{N,-’ﬁ} | in‘h
Depth: [iNva) | in
Duration (Modified Rational): |'|lﬂ'|]'[|‘ | min
* [w] =Basedata [w] =Local data [ = Inherited data
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IJ_@ Preview
File  View Background
3 L ~ ™ L L
NiEE|& a0y By @ | S |100% 2, | wma| =@ .
Base Rainfall Runoff
Global Rainfall
. Base Rainfall Depth [NfA) in
Alternative Runaff
Global Storm Event zone\%;ai Duration {Modified Rational) 0.000 min
Source Orphan Maximum Storm Intensity 7.586 infh
{local)
Return Event 3 Climate Adjustment Type Naone
Intensity (Average) [Nfa) infh Climate Adjustment 0.0 %

A different way of summarizing rainfall, if multiple events are used in computations, is from the Global Rain
Events table (DRAINAGE AND UTILITIES > COMPONENTS > Common > Global Storm Events

’5‘%} Global Storm Events
Retm | oot (Eq“‘::i‘%‘:; MZET;"‘ Intensity Climate Climate
Alternative Global Storm Event Source Event (iﬁ} Rational) Intensity (Average) | Adjustment Adjustment
(years) {min) {in/h) (infh) Type (%)
P Gase Rainfall Runoff Orphanfocal) | 3| 00| 0000  7.5%|  0.000[Noe | 0.0
CEVAEN 4 in/hr Absolute Intensity (Spread Only) Absolute Intensity 4infhr - 0 Year Orphan (Jocal) nmm— Copy
Copy With Headers
Paste
GLOBAL STORM EVENTS
Duration | Maximum
Return (Modified Storm |Intensity| Climate Climate
Event Depth| Rational) | Intensity |(Average)|Ad justment |Ad justment
Alternative Global Storm Event Source (years) (in) (min) (in/h) (in/h) Type (%)
Base Rainfall Runoff Zone 2 - 3 Year Orphan (local) 3 0 0 7.596 0 None 0
4 in/hr Absolute Intensity |Absolute Intensity 4 in/hr - 0 Year |Orphan (local) 0 0 0 4.000 0 None 0

FDOT FLEX TABLES:

Where feasible, FDOT Flex Tables have been developed to resemble familiar documentation formats shown
in the FDOT Drainage Manual and FDOT Drainage Design Guide. These tables can be accessed from the
Flex Table Manager at the path: DRAINAGE AND UTILITIES > ANALYSIS > Analysis Views > Flex
Tables.

E‘, Cueries

Flex
Tables

Analysis Views

The FDOT drainage documentation flex tables are located in the Hydraulic Analysis Tab:

FDOTCONNECT for ORD Workflows ©2020 FDOT 6-129



Chapter 6 DRAINAGE DOCUMENTATION Tables

& d FlexTables -

Subsurface Ltities Hydraulic Analysis
D - = - g
Ellﬁ Tables - Hydraulic Model

[T FDOT-Spread

FDOT-SPREAD:

The FDOT-Spread flex table is comparable to FDOT Drainage Design Guide Table 6.3-1 and documents to
spread and inlet capacity analysis.

SPREAD CALCULATIONS

. Baseline|Baseline [”./Et Total Inlet Total Rational Road | Gutter |Longitudinal -
Baseline . Drainage i Cross | Cross Slope Manning's
Label Station | Offset Inlet Inlet C | Intensity |Flow to Inlet
Feature (ft) (ft) Area (in/h) (cfs) Slope Slope (Inlet) n (Inlet)
(acres) (%) (%) (%)
Bypassed
Depth | Spread / | Maximum Capt‘ure Intercepted | Bypassed Additional
. Inlet Efficiency Rational Rational Bypass
(Gutter) | Top Width | Spread . Carryover
(in) (ft) (ft) Location|(Calculated) Flow Flow Flo Target
i (%) (cfs) (cfs) (Cfsvj

FDOT-OUTFALL:

The FDOT-Outfall flex table is a supplement to the FDOT-Conduit-StormTab table that documents the
tailwater conditions used in the hydraulic calculations.

OUTFALL CONDITIONS
Elevation (User System
Baseline | Baseline | Elevation | Elevation | Boundary Defined System System System | Rational
Baseline Station Offset (Ground) | (Invert) |Condition | Boundary Tailwater) CA Flow Time| Intensity Flow
Label Feature (ft) (ft) (ft) (ft) Type Element (ft) (acres) (min) (in/h) (cfs) Notes

FDOT-CONDUIT-STORMTAB:

The FDOT-Conduit-StormTab flex table is comparable to FDOT Drainage Manual Figure 3-2: Storm Drain
Tabulation Form and documents the results of hydrologic and hydraulic calculations for storm drain systems.

STORM DRAIN TABUL
_Node- Length Upstream Sy;tem System System T/me System Sy.5§em System Upstream |Elevation HGL -HGL-
i Inlet Drainage Flow (Pipe .. |Additional | Rational |Structure| Ground Upstream
Label Upstream |(Unified) CA ., Intensity Clearance
Downstream (ft) Area Area (acres) Time Flow) (in/h) Flow Flow Headloss | (Start) (ft) Downstrea
(acres) | (acres) (min) (min) (cfs) (cfs) (ft) (ft) (ft)
ILATION FORM
-Invert Capacity
(Conduit)- Headloss Fall Number Size R.rs.e Span |Manning's Friction Slope Minimum Velocity Physrc‘a/ (Full
Upstream (ft) Inverts of (Display) (Unified) () " Slope | (Calculated) Slope (ft/s) Velocity Flow) Notes
Downstream (ft) Barrels play (ft) (%) (%) (%) (ft/s)
(ft) (cfs)

FDOT-CATCHMENT:

The FDOT-Catchment flex table is comparable to FDOT Drainage Areas Tabulation form, a previous FDOT
GEOPAK Drainage report. This table is useful when multiple subareas define a composite C value.

DRAINAGE AREAS TABULATION
Area Subareas Area Catchment Composite
Label | Defined Subareas | (Unified) cA P
<Count> C
By (acres) (acres)
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The individual subareas flex tables can also be accessed and exported to Excel through the ellipses shown in
the ‘Subareas’ column of the FDOT-Catchment flex table.

] FlexTable: FDOT-Catchment (Current Tirme: 0.000 min) (DRPRRDOT -- Default.stsw)

SRR e s BB

Area Catchment

Label Area Defined By e Subareas (Unified) CA Composite_C
<Count=
(acres) (acres)
446: DR-101  |DR-101 Multiple Subareas ek Collection: 2 items 0.334 0.270 0.81000
452: DR-103 |DR-103 Multiple Subareas 2 | «Collection: 2 items 0.81000
459: DR-999 | DR-939 Single Area 0 | «Collection: 0 items 0.073 0.070 0.95000
[ Preview O X

File View Background

e | a [wn [ A ™

\ ? . O
N F E|=2 =@ Ly

Subareas - DR-101 (Catchment)

Area / Total Area Area Surface Runoff
(%) (acres) Description Coeffident
80.0 0.267 Pavement 0.95000
20.0 0.067 Grass 0.25000
PLACE TABLES

Once the appropriate reports and tables have been exported to Excel, the Place Table tool can be used to add
these to the FDOT storm drain documentation sheet(s). This tool is accessed from the path: DRAINAGE
AND UTILITIES > DRAWING PRODUCTION > Tables > Place Table.

Tools Report Drawing Production

A A AP A

Place| Place Place Place Edit Chan
Table | MNote Label Text Text  Attr

Tables Motes Text

i Place Table - X

FHeE]
|
[From fie}.

Text Style: | & Annotation -

i Mone

*

Active Angle: | 90°00'00" =
File Mame:
[] Contains Title Row
[] Contains Header Row
Retain Association

When a placed table is selected, the Table Tools Layout Tab appears with multiple editing and formatting
options.
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]| Drainageand Utilities  ~ S H s « - + £ & = Table Tools C:\Werksets\FDOT\22049555201_CE\drainage\DRPRRDO1.cign [20 - V& DGN] - OpenRoads Designer CONNECT

Home  Layout  Analysis  Components  UtilitiesView  Tools  Report  DrawingProduction  Drawing  View  Layout

Title R First Col . b 0
itle Row irst Column B Height:| 0.7 %‘E E“E ﬁ E E Tl Height:  0.26 [l Distribute Rows — “A — = el Eﬂ 4L
Header Row || Last Column | = i, 53 === TH === T Borders =
| 5- Delete Delete Insert Insert Insert Insert Merge Split = With: E Distribute Col xt . i orders =
Footer Row Lock Aspect Ratic Column Row Above Below Left Right | Cells Cals | 0 idthi] 134 s Distribute Columns Direction + Margins = - - =
Table Opticns Table Size Rows / Columns Merge Cell Size Alignment Table Symbalogy

EXERCISE OVERVIEW — DRAINAGE DOCUMENTATION

In this chapter’s exercises, users will locate & export various OpenRoads reports and tables to Excel. A new
FDOT storm drain documentation sheet will be created and populated with the exported tables. The scenarios
and network set up in Chapter 2 and used in Chapters 3-5 exercises (S-101, S-102, and S-103) will be the starting
point for this chapter exercise.

6.1 Complete the Hydraulic Model Properties

6.2  Compute Center: Review Properties and Run Analysis Scenario (Zone 2 — 3 Year)
6.3 Export a Hydraulic Model Inventory Report to Excel

6.4  Copy/Paste Global Storm Events data to Excel

6.5 Export FDOT Flex Tables to Excel

6.6  Compute Center: Run 4 in/hr Absolute Intensity (Spread Only) Scenario

6.7 Export FDOT-Spread Flex Table to Excel

6.8  Create FDOT storm drain documentation sheet and place labels

6.9 Place Tables, from Excel, in FDOT Storm Drain Documentation Sheet
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Exercise 6.1

Complete the Hydraulic Model Properties

Exercises

1. Open FDOTCONNECT, set the Workspace to “FDOT” and select the Workset — “22049555201_CE”.
2. Browse to the drainage folder and open “DRPRRDO01.dgn” and use Manage View Groups (see lower

left of OpenRoads window) to set Active View Groups to Default or Multi-Model Views.

Mame Model

[ Default Q1 Default

[ Default-3D Views Tgw Default-3D
l_|-_.|':|Drair1age Plan 1 Views [ Drainage Plan 1

[ Multi-Model Views
l_r_,l'ﬂ Drainage Plan 1 [Sheet] Views 3 Drainage Plan 1 [Sheet]
[E3 Profile 1 Views [ Profile 1

[ utimodel Views -] GEI[[[2[3]4[5[6[7]s]" X

3. Navigate through the following path and select the Project Properties icon: DRAINAGE AND
UTILITIES > TOOLS > Project Tools > Project > Project Properties.

Tools Report Drawing Production Drawing View
W ‘-)* [qe Project = Qg-..:\ Catchment Delineation 5.,

(5] Proiect P i is Gutter Section Settings
Project i-model e Froject Froperties

Defaults Configuration = Compact Database

Project Tools

4, In the Hydraulic Model Properties window, complete the text fields with the following information:

a.
b.

C.

Title: FDOTCONNECT Example Exercise
Engineer: First Last, P.E.

Company: Company, Inc.

Date: 1/1/2021

Notes:
This model represents an example system developed for purposes of
navigating through OpenRoads Drainage and Utilities tools.
Checked by: ##
Checked date: ##
Hydraulic Model Properties X
Title: |FDOTCONNECT Example Exercise |
File Name: |C:\Users'\ashepard"\.ﬂupp Data\LucaI\Temp\Berrtle'_.'\SUDA\DHF‘|
Engineer: |F|rst Last, P.E. |
Company: |Cnmpan:.-. Inc. |
Date: [ 17172021 @ |
Motes:

This model represents an example system developed for purposes of navigating
through OpenRoads Drainage and Litilties tools.

Checked by: #H

Checked date: ##
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5. Select OK to accept the updates and close the Hydraulic Model Properties window.
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Exercise 6.2 Compute Center: Review Properties and Run Analysis Scenario (Zone 2 —
3 Year)

This exercise revisits the Compute Center, ways to review the scenario before computation, and rainfall
properties to be included in drainage documentation.

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

ut Analysis Components Utilities View Tools Report Drawing Production Drawing Wiew
I;EE-, o Alternatives @ Validate " Engineering Standards @ Compute Center
Scena_r-iul:us E';:; Options Compute E= Calculation Summary ﬁ Default Design Constraints
v v O Motifications
Calculation Analysis Tools

2. The active scenario, shown in the pull-down menu, is Analysis.

a. To review the Alternatives selections for the Analysis scenario, select the EE% Scenarios icon.
& Compute Center — *

e = B B 0
Scenano

Analysis v B - | & B

* (Calculation Ophions
Solver Calculation Options  Analysis

v  «<General>
Active Mumerical Solver GVF-Rational (StormCAD)
Caleulation Type Analysis
Minimum Time of Concentrat 10.000
~ (Gravity Hydraulics
Gravity Friction Method Manning's
*  Pressure Hydraulics
Pressure Friction Method Manning's

b. From the Scenarios Manager window, double-click Analysis to open Properties.
& d Scenarios — >
Hydraulic Analysis

[ ™ =1 - S & & FRSearch @

g Design

-

c. In Properties, note the Rainfall Runoff Alternative is set to Base Rainfall Runoff.

FDOTCONNECT for ORD Workflows ©2020 FDOT 6-135



Chapter 6 DRAINAGE DOCUMENTATION Exercises

ﬂ Properties - Scenario - Analysis (127) — et
Subsurface Utiities Hydraulic Analysis
| ‘2.0
= L - []Addto Selection
<Show All |
Property Search e | 2~
v <General>
C 127
Labe Analysis
Motes
+  Altematives
Active Topology Base Active Topology
IUser Data Extensions Base User Data Extensions
Physical Base Physical
Boundary Condition Base Boundary Condition
Initizl Settings Base Inttial Settings
Hydrology Base Hydrology
Clutput Base Output
0 =tion 3 i
Rainfall Runoff Base Rairfall Funoff "
wiater Quality Base Water Quality
Sanitary Loading Base Sanitary Loading
Headloss Base Headloss
Cperational Base Operational
Design Base Design
System Flows Base System Flows
SCADA Base SCADA
Energy Cost Base Energy Cost
w Calculation Ophions
Solver Calculation Options Analysis
Rainfall Runoff
The Rainfall Runoff Alternative allows you to define runoff data for relevant elements.
d. To view or edit details of Base Rainfall Runoff, select the E‘Alternatives icon from Compute

Center. The following Alternatives window opens:
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EJ Alternatives  — x
Hydraulic Analysis
OXBEEE=BEEFT
E Active Topology
lE User Data Extensions
|E Physical
lE Boundary Condition
lE Initial Settings
lE Hydrology
|E| Output
lE Ifitration and Inflow
=8 E Rairfall Runoff
B Base Rainfall Runoff
-/ Water Quality
lE Sanitary Loading
lE Headloss
lE Operational
lE Design
lE System Flows
|E| SCADA
-] Energy Cost
e. Double-click Base Rainfall Runoff in the Alternatives window to open the editor shown below.
Note, the Global Storm Event selected is Zone 2 — 3 Year.
E‘ Rainfall Runcoff : Base Rainfall Runoff (DRPRRDOT -- Default.sts.. — O *
@S- -Be
Global Rairfall & Manhole [] Outfall ] Catchment Pond & Wet Well
Storm Events
Alternative: |E|ase Rainfall Runoff |
Global Storm Event: Zone 2 - 3 Year w
Source: |Orphar1 llocal) |
Return Event: |3 |
Intensity (Average): |{NM} | in'h
Depth: [tn/my | in
Duration (Modified Rational):  |0.000 | min
* |w| =Bazedata [w] =Local data [[] =Inherited data
f. Close the editor, Alternatives, and Scenario Properties windows. From Compute Center, select
the icon to Compute Scenario. After computation is complete, close all open dialogs.
ﬂ Compute Center -
Hydraulic Analysis
B E = IS B @
Scenario
s B} o
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Exercise 6.3 Export a Hydraulic Model Inventory Report to Excel

1. Navigate through the following path and open the Hydraulic Model Inventory report: DRAINAGE AND
UTILITIES > REPORT > Drainage and Utilities > Hydraulic Model Inventory.

pols

t\,c
Report
Opticns

Report Drawing Production Drawing

fgb Conduit Inven
®a DOT Report
|i'1 Hydraulic Model Inventory | @ Combined Pipg

@ Scenario Summary

=1 Calculation Summary

Drainage and Utilities

a. The following window will appear while the report is being generated.
Generating Report...
Generating Report...
b. The Hydraulic Model Inventory information entered in Exercise 6.1 is automatically included
in the report preview.
[ Preview — O X
Eile View Background -

5 H
a'l

Galams fa

Hydraulic Model Inventory: DRPRRDO1 - Default.stsw

:
EX

\ ? ) 5
_|_||_ l:l.||l\_l =i El d | L&~ '| o -

Title FDOTCONNECT ExampleExercise

Engineer First Last, P.E.

Company Company, Inc

Date 1/1f2021
This model represents an example system developed for puposes of
navigating through OpenRoads Drainage and Utilities toals.

Motes

Checkedby: ##
Checked date: £

Scenario Summary

2. From the Preview menus, select File: Export Document: Excel File.
(Z1N View Background
& Page Setup... L& B | ¢ |
? .
‘' Print...
= I
L Print Hydraul
rﬁ; Export Document... » |51 =1
- Send via E-Mail... 3 HTML File
) Exit MHT File
] Notet RTF File
Excel File
Scen CSV File
o Text File
Labe Image File

Select OK to the following prompt:

FDOTCONNECT for ORD Workflows
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HLS Export Options *

[ 5how grid lines
Export values using their format
Export hyperlinks

Sheet name: |Sheeti

Cancel
b. Save the .xls in the example workset folder, drainage: eng_data subfolder.
B Save As
“— v A « 05(C) » Worksets » FDOT » 22048555201_CE » drainage » eng_data v 0 Search eng_data pel
File name: | Doc_Hydraulic_Model_nventory.xls
Save as type: | Excel Document (*.xls)
~ Browse Folders Cancel
c. Select Yes in the following prompt to open the file:

Export

Do you want to open this file?

Mo

3. In Excel, review the report contents. In addition to Hydraulic Model Inventory information, a Scenario
Summary, Network Inventory, and Circle Inventory populate the report.

4. For the purposes of this example, the only information to be placed into the sample storm drain
documentation sheet are the Hydraulic Model Inventory and Scenario Summary.

a. Use the tools in Excel to delete rows as shown below:
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FE C D | F G HJ K L M O Q

1 Hydraulic Model Inventory: DRPRRD01 - Default.stsw

2 Title FDOTCOMMECT Example Exercise

3 Engineer First Last, P.E.

4 Company Company, Inc,

5 Date 1/1/2021
This model represents an example system developed for purposes of
navigating through OpenRoads Drainage and Utilities tools.

MNotes

Checked by: £#
Checked date: ##

8 | Scenario Summary

11| ID
12| Label
13| MNotes

14 | Active Topology

15| User Data Extensions
16 | Physical

17 |  Boundary Condition
18 | Initial Settings

19| Hydrology

20| output

21| Infiltration and Inflow
22 | Rainfall Runoff

23| Water Quality

24 | Sanitary Loading

a7
Analysis

Base Active Topology

Base User Data Extensions
Base Physical

Base Boundary Condition
Base Initial Settings

Base Hydrology

Base Output

Base Infiltration and Inflow
Base Rainfall Runoff

Base Water Quality

Base Sanitary Loading

25 | Headloss Base Headloss
26 | Operational Base Operational
27 | Design Base Design
28 | System Flows Base System Flows
29| scaDa Base SCADA
30| Energy Cost Base Energy Cost
31 sSolver Caloylation Ootions Analysis
Bentley Systems, In:. Haestad Methods Solution DOrainage and Liilities
35 | DRFRROO -- Default.stsw Center [10.0%.01.55]
6 ne2af2020 27 Siemon Company Drive Suite 200 W Fage10f1
— ‘watertown, CT 0ETA5 USA +1-203-755-1666
33
b. Save and close the Excel file.
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Exercise 6.4 Copy/Paste Global Storm Events data to Excel

This exercise revisits the Global Storm Events, which can be used for drainage documentation. This table shows
all events selected for use by Rainfall Runoff Alternative(s). The model in this exercise contains two rainfall
events:

e The Zone 2 — 3 Year event is selected for the Base Rainfall Runoff Alternative in the Analysis
Scenario.

e The 4 in/hr Absolute Intensity — 0 Year event is selected for the 4in/hr Absolute Intensity (Spread
Only) Rainfall Runoff Alternative in the 4 in/hr Absolute Intensity (Spread Only) Scenario.

1. In OpenRoads, navigate through the following path and open Global Storm Events: DRAINAGE AND
UTILITIES > COMPONENTS > Common > Storm Data > Global Storm Events.

Analysis Cemponents
3 @
Storm Catalog prototypes

Data -

[ Storm Data
E@ Glokal Sterm Events

2. Using the mouse, click and drag from left to right to select the table contents. Left click and select Copy
with Headers from the prompt that opens, as shown below.

’5‘%} Global Storm Events

Duration Maximum

Return Depth {Modified Storm Intensity Climate Climate

Alternative Global Storm Event Source Event : - (Average) | Adjustment Adjustment
in Rational Intensi
(years) (im) {min) ) ﬁn,.’h}ty (in/h) Type (%)
FEAT 5ase Rainfal Rurioff Zone 2 - 3 Year Orphan (local) 0.000 7.5% 0.000Nre | 0.0
EEYHEE 4 injhr Absolute Intensity (Spread Only) Absolute Intensity 4infhr - 0 Year Orphan (Jocal) 0.000 4,000 Copy
Copy With Headers
Paste

3. Minimize OpenRoads and open Excel.

a. Paste the clipboard contents into a new or blank workbook.
Book2 - Excel
File Home Insert Page Layout Formulas Data Review View Help ProjectWise Acrobat
Al W fe || Alternative
A B i D E F G H | J K L

1 |Alternativ Global StcSource  Return Evi Depth (in] Duration { Maximum Intensity | Climate A Climate Afjustment (%}
2 |Base RainiZone 2- 3 Orphan (l¢ 3 1] 4] 7.596 0 None 1]
3 |4in/hr Ab Absolute | Orphan (I¢ 1] 1] 0 4 0 None 1]

b. Format the table to FDOT font and insert a row at the top for the table title as shown below.
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Book2 - Excel
File Home Insert Page Layout Formulas Data Review View Help ProjectWise Acrobat 2 Tell me what you want|

Al - 5 GLOBAL STORM EVENTS

A B T D [ [ G H J
1 GLOBAL STORM EVENTS

Duration | Maximum
Return (Modified | Storm |Intensity Climate Climate
Event | Depth | Rational) | Intensity | (Average) | Ad justment | Ad justment
2 Alternative Global Storm Event| Source |(years)| ({in) {min} {in/h) {in/h) Type %)
Base Rainfall Runoff Zone 2 - 3 Year Orphan 3 o o0 7.596 o None o
3 {local)
4 inthr Absolute Absolute Intensity Orphan .

4 |Intensity (Spread Only) |4 in/hr - 0 Year {local) v v v ¢ v None v

c. Save As ‘Global Storm_Events.xlsx’ in the example workset folder, drainage: eng_data

subfolder.
Save As
— v <« Worksets » FDOT » 22049355201_CE » drainage » eng_data v O
File name: | Global_Storm_Events.xlsx
Save as type: | Excel Workbook (*.xlsx)

d. Close Excel.
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Exercise 6.5 Export FDOT Flex Tables to Excel

1. In OpenRoads, navigate through the following path and open Flex Tables: DRAINAGE AND
UTILITIES > ANALYSIS > Analysis Views > Flex Tables:

= .
|55 Queries

Flex
Tables

Analysis Views

2. From the Hydraulic Analysis tab, select the FDOT-Conduit-StormTab table and double-click to open.

& J FlexTables — X

Subsurface Litiities  Hydraulic Analysis

D - X =] ) m - g

Elﬁ Tables - Hydraulic Model A
[ FDOT-Spread

[ FDOT-Outfall
i} FDOT-Conduit-Stom Tab

a. Select the £ Export to File... icon from the upper left of the FlexTable window.
[ FlexTable: FDOT-Conduit-StormTak (Current Time: 0.000 min) (DRPRRDOT -- Default.stsw) — [m] x
NEEE EEE IERE- R
Export to File... streal| System System | Time ysten jyster|istrez| evatio . " apa
ength " ystem | " ysten| 'y v = HGL _|Invert| . | Fall |umbe| Rise .__|¥riction | Slope | linimun| Tysici
TPl | -Node- | mifiec 3;':; Jr::_neaage .Fr!fnv; g‘:ﬁ tensit g:gar 'ir;u'\?: ,:;f:,‘ 3;2:_2; B/ran | oo “onduit] i vert| of )ggl; Inifiec BT [Erra] Slope |ilculate| Slope & =lodit F(IEL:\
pstrear acres)| ot ; pstrear arrels
wetre:| f) | 27eS)| (ares) l PN Y0 ] P (cfs) e | 00| nstre: ® | w® | ® @ | @ | e |59 we o
[ P-101 S-lDl 5... |0.334 0.56 |0.452 | 13.... |0.247|5.... |0.00 | 1.65|0.00|30.85 | 2.84 (28.01 | 25.20 | 0.01 |0.... 1|18... [1.50|0.... (0.012 [0.021 |0.353 |0.151 |0.94 | 3.82 | 6.7
[+44: P-101 5-102 28.00 | 25.00
[454: P-103 P-103 [5-103 L..|0.225 0.22|0.182 | 10.... |0.402|6.... |0.00 | 1.12|0.00|3L.40 | 3.37 [28.03 | 26.50 | 0.01| L.... 1/18...|150|0....(0.012 (0.010 (0.887 |0.151|0.63 | 6.06 | 10.7
[454: P-103 5-101 28.01| 25.20
< 3|
B of 2 elements displaved
b. Save as type: Comma Delimited File (*.csv), with the File Name: FDOT-Conduit-
StormTab.csv.
] Export to Excel
U <« Worksets » FDOT » 22049355201_CE » drainage » eng_data v O Search eng_data 2

File name: | FOOT-Conduit-5tormTab.csv

Save as type: | Comma Delimited File (*.csv)

~ Browse Folders Save Cancel

C. Close the Flex Table.

3. Navigate through the following path to quickly open the workset drainage folder: OPENROADS
MODELING>FDOT> Resources > Explore Directories > Current Workset.

="
|
- S

leore FOOT
Directories = Links =

E Current Workset
ﬁil FDOTConnect
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4, Open the FDOT-Conduit-StormTab.csv file in Excel and update formatting with the following:

)~ = FDOT-Conduit-StormTab.csv - Excel
File Home Insert Page Layout Formulas Data Review Wiew Help Projectwise Acrobat £ Tell me what you want to do
Al - F3 Label
A B c D E F G H 1 1 K L M N o P Q R s T u v w X Y z AA AB AC AD
-Invert
Upstrea (Conduit
m -HEL- )
System Structur  Elevatio Upstrea Upstrea
Length  Upstrea System System Time  System Additio System e n HGL m m Rise Slope Capacity
(Unified m Inlet Drainag System Flow (Pipe Intensit nal Rationa Headlos Ground Clearan Downstr Downstr Headlos Fall (Unified Friction (Calcula Minimu Physical (Full
) Area eArea  CA Time Flow) 'y Flow IFlow s (star) ce eam eam s Inverts ) span Slope  ted) m Slope Velocity Velocity Flow)
I |Label l-Node- L(ft) (acres)  (acres) (acres)  (min) (min)  {in/h)  (cfs) (cfs) (ft) ift) (ft) ift) (ft) ift) (ft) Number 1Size (Dis (ft) (ft) Manning (%) (%) (%) (ft/s) ift/s) (cfs) Notes
2 |P-101 §101 56.687 0.334 0.56 0452 13.852 0.247 5.394 0 166 0 30.85 284 28.01 252 0.01 0.2 1 18inch 15 0 0.012 0.021 0.353 0.151 094 3.82 6.7
3 5102 28 25
¥ |P-103 5-103 146.083 0225 0.22 0.182 10 0.402 6.09 0 112 0 314 337 2803 265 001 1255 1 18 inch 15 0 0.012 001 0.887 0.151 063 6.06 1071
5 $-101 2801 252
a. Select from cells Al to AD5
i Add borders (Home: Font: Borders: All Borders)
ii. Change font to FDOT
b. Adjust units for significant digits and reshape column widths as needed
C. Add title row and input “STORM DRAIN TABULATION FORM”
A B 9 D E F G H | J K L M N o P
1 STORM DRAIN TABULATION FORM
Upstrean sten e SEe st Upstream |E e lnvert
_Node- Upsty (:.ﬁ.m Sy :tu:d System 5,-_:.,15..1 System Sjl::le':1 L,J‘..bn f:m.l .
o A Tniet Dr - Ral al | Structure
Label Upst CA 3
s Ar . aw
Downstream . ) . | facres) foFe r
facres) facres) icfs) "
2 ft)
3 P-101 5-101 56.70 0.33 0.56 0.45 13.9 0.25 539 0.00 1.66 0.00 30.85 2.84 28.01 25.20
4 5-102 28.00 25.00
5| P-103 5-103 146.08 0.23 0.22 0.18 10.0 0.40 6.09 0.00 112 0.00 3140 3.37 28.03 26.50
6 5-10 28.01 25.20
5. Save as .xlsx and close Excel.
6. Repeat Steps 1 through 5 for FDOT-Outfall and FDOT-Catchment Flex Tables.
A B C D E F G H J K L M N
1 OUTFALL CONDITIONS
. Baseline | Baseline | Elevation | Elevation ) EI?MUM System System System System
, Baseline - ) ) Boundary | (User Defined Flow Ratianal
Label ) Station Offset | (Ground) | (Invert) | Boundary Caondition Type ) ) CA ) Intensity Nates
Feature (Ft) (Ft) (Ft) (Ft) Element Tailwater) (acres) Time (in/h) Flow
2 (Ft) (min) B {cfs)
3| 5-102| CL SR61 | 706+50 | 102.19 27.21 25 User Defined Tailwater | <Nonex= 28.00 0.452 | 14.86 5.25 2.39
A B C D E [? G
1 DRAINAGE AREAS TABULATION
Subareas Area Catchment Compasite
Label Area Defined By b Subareas (Unified) CA o
=Count> . . C
2 (acres) (acres)
3 | DR-101 | Multiple Subareas 2 <Collection: 2 items=| 0.334 0.27 0.81
4 | DR-103 | Multiple Subareas 2 <Collection: 2 items=| 0.225 0.182 0.81

7. In OpenRoads, from the FDOT-Catchment Flex Table, open tables for each Subarea Collection by
clicking the ellipse.

7] FlexTable: FDOT-Catchment (Current Time: 0.000 min) (DRPRRDOT -- Default.stsw) -

|—1-|||Ev|:|:!‘ 71 @ # v|@v‘ii‘bv
Area Catchment
Label Area Defined By iL::bDaurﬁ?: Subareas (Unified) CA Composite_C
(acres) (acres)
446: DR-101  |DR-101 Multiple Subareas 2 0.334 0.270 0.81000
452: DR-103 |DR-103 Multiple Subareas 2 | <Collection: 2itemsz 0.225 0.182 0.81000

? of 2 elements displayed
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a. Follow methodology from Exercise 6.4 to copy/paste table data and format in Excel.

Subareas - Catchment (DR-101)
O X |
Area [ Total Area
Area (acres)
(%)

0.267 |Pavement

Surface
Description

Runoff
Coeffident

0.95000

2 0.067 | Grass
= Copy
Copy With Headers
oK Paste
b. Save As Subareas DR-101.xlsx and SubAreas DR-103.xlsx respectively:
Subareas_DR-101xlsx - Saved
File Home Insert Page Layout Formulas Data Review View Help ProjectWis|
D7 = fe
A [ B . C D
1 SUBAREAS - CATCHMENT (DR-101)
2 | Area / Taotal Area (%) | Area (acres)| Surface Description | Runoff Coefficient
3 80 0.267 Pavement 0.95
4 20 0.067 Grass 0.25

Subareas_DR-103.xlsx -

Saved

File Home Insert Page Layout Formulas Data Review View Help Project\Wis
E3 & Je
A . B . C . D |
1 SUBAREAS - CATCHMENT (DR-103)
2 | Area / Total Area (%) | Area (acres)| Surface Description| Runoff Coefficient
3 80 0.180 Pavement 0.95
4 20 0.045 Grass 0.25
8. Save and close all Excel files.
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Exercise 6.6
1.

Compute Center: Run 4 in/hr Absolute Intensity (Spread Only) Scenario

In OpenRoads, navigate through the following path and open the Compute Center: DRAINAGE AND
UTILITIES > ANALYSIS > Analysis Tools > Compute Center.

2. From the Scenario pull-down, select 4 in/hr Absolute Intensity (Spread Only) and compute.
& J Compute Center — et
Hydraulic Analysis
BBEEEE
Scenario
4in/br Absolute Intensity (Spread Cnl V| - ﬁq
Design
Analysis _
4in/hr Absolute Intensity (Spread Only) 313
w  <General>
HLctive Numerical Solver GVF-Rational (StormCAD)
Calculation Type Analysis
Minimum Time of Concentrat 10.000
+ Gravity Hydraulics
Gravity Friction Method Manning's
Pressure Hydraulics
Pressure Friction Method Manning's
3.

Once computation is complete, close the Compute Center and Calculation Summary.

Exercise 6.7 Export FDOT-Spread Flex Table to Excel
1. In OpenRoads, navigate through the following path and open Flex Tables: DRAINAGE AND
UTILITIES > ANALYSIS > Analysis Views > Flex Tables.

2. From the Hydraulic Analysis tab, select the FDOT-Conduit-StormTab table and double-click to open.

& J FlexTables -

Subsurface Ltilties  Hydraulic Analysis
O-X=EE-9@
EIIE| Tables - Hydraulic Model

...... sl FOO T-Spread

a. Select the £ Export to File... icon from the upper left of the FlexTable window.
[F1 Catch Basin FlexTable: FDOT-Spread (Current Time: 0.000 min) (DRPRRDOT -- Default.stsw) — O *
h | B-E|F| e #| BB
Export to File...
. Baseline Baseline Inlet Drainage T
Label E::ﬂ?: Station Offset Inlet Area Inlet C I
{ft) (ft {acres)
438: 5-101 CL_SR61 706450 40.000 | Curb Inlet Type 0.334 0.31000
450: 5103 |5-103 CL_SR61 705+00 40.000 | Curb Inlet Type 0.225 0.31000
£ >
2 of 2 elements displayed
b. Save as type: Comma Delimited File (*.csv), with the File Name: FDOT-Spread.csv.
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[ Export to Excel x
T <« Worksets » FDOT » 22049555201_CE » drainage * eng_data v O Search eng_data el
File name: | FDOT-5pread.csv w
Save as typet | Comma Delimited File (*.csv) w
+ Browse Folders Cancel
C. Close the Flex Table.

3. Navigate through the following path to quickly open the workset drainage folder: OPENROADS
MODELING>FDOT> Resources > Explore Directories > Current Workset.

& =

=1

Explore FOOT
Directories = Links =

Current Workset
fﬁ FDOTConnect

4. Open the FDOT-Spread.csv file in Excel and update formatting with the following:

FDOT-Spread.csv - Excel

File Home Insert Page Layout Formulas Data Review View Help Projectiise Acrobat £ Tell me what you want to do
Al < Jx || Label
A B C D E F G H J K L M N [¢] P Q R s T u v
Bypassed
Total Capture  Intercept Addition
Inlet Total Rational Road  Gutter  Longitudi Spread / Efficiency ed Bypassed al
Baseline Baseline Drainage Inlet Flowte Cross  Cross  nalSlope Depth  Top Maximu (Calculat Rational Rational Carryove
Station  Offset Area Intensity Inlet Slope  Slope  (Inlet) (Gutter)  Width  mSpread ed) Flow Flow r Flow
1 [tebel  IBaseline F(ft) (ft) Inlet (acres) InletC  (in/h)  (cfs) (%) (%) (%) Manning's (in) ft) () Inlet Locat (%) (cfs) cfs) (cfs) Bypass Target
2 [s-101  CLSRE1 70650 40 Curb Inlet  0.334 0.81 4 1.09 2 6.329  3.454 14 In Sag 100 109 o 0 <Nonex
3 |5-103  CL_SR61 705+00 40 Curb Inlet  0.225 0.81 4 073 2 0502 0016 1753  7.304 14 On Grade 100 073 1} 0 5101
a. Select from cells Al to V3
i Add borders (Home: Font: Borders: All Borders)
ii. Change font to FDOT
b. Adjust units for significant digits and reshape column widths as needed
C. Add title row and input “SPREAD CALCULATIONS”
A B C ] E [F G H | ] K L M N Q
1 SPREAD CALCULATIONS
Total
nlet t . sutter . Sor /
Baseline | Baseline tnle Fotal Rational Aoad L’_L'l e Longitudinal Depth Spread
Baseline| _ . N N Drainage Lo~ Infet N Cross Cross . . | Manning's| Top
Label .| statien | Offset Infet ) Infet C . .| Flow to . . Slope (Inlet) . " | (Gutter) L
Feature er . Area Intensity N Slope Slope . n (fnlet) . Width
(ft) (ft) (acres) (in/h) Inlet (%) (%) (%) {in} (Ft)
2 (cfs) - - )
3 5-101 |CL_SRA1| 706+50 40 Curb fnlet Type 2 0.33 (.81 4.0 1.09 200 6.3 3.45
4 5-103 |CL_5R61| 705+00 40 Curb Inlet Type 1 0.23 (.81 4.0 .73 2.00 0.502 0.016 1.8 =

5. Save as .xIsx and close Excel.
6. Save DRPRRDO1.dgn and close OpenRoads.
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Exercise 6.8 Create FDOT storm drain documentation sheet and place labels

1. Reopen OpenRoads Designer and locate “ Blankfile.dgn” at the root of the workset folder

structure. Select this file and then select “OPEN” to open it.

2. Navigate through the path to Create File, OPENROADS MODELING> FDOT > Actions > Create File

and complete selections as follows:

File " Data Manager Tools~ | Libraries~ Webpages~ Search Splatter

Actions Cell Applications

Terrain Geometry Site Layout Corndors Model Detailing Drawing Production Drawing

Roadway

View FDOT

» oo | ﬁ il B
_'J' ’ ] . e -¢--¢- % Create Existing Features

Create||Filters Linked Misc. Cell Cell Cell Cell % Attach Survey Reference

FDOT
Signs

' Pavement B
o Place Cell G
£+ Draw Cond

Traffic Plans

o Discipline = “DRAINAGE”

e File Group = “Drainage Sheet Files”

e File Type = “DRMPRD”

o File Sequence # = “01”

e  County = “Wakulla” (Coordinate System = FL83-NF)

& J Create File (v 2.0)

Workset:  C:\Worksets\FDOT\22049555201_CE

Discipline: | DRAINAGE

File Group: Drainage Sheet Files

File Type:

Baze Filename Description

DROTRD Drainage Details

DRXSRD Drainage Cross Sections

LOPRRD Lateral Ditch Plan and Profile
LD¥SRD Lateral Ditch Cross Sections
FDXSRD Pond Cross Sections

SUMDRD Summary of Drainage Structures
SWPPRD Storm Water Pollution Prevention Plan

BRHYRD Bridge Hydraulics Recommendation Sheet for Box Culverts)

S DRIIPRD

Qutput File:
File
Base Filename: Madifier (Optional)  Sequence #:

Extension:

DRMPRD | | |01

| dagn

Chinforksets\FDOT22043555201_CE\drainage\DRMPRD01.dgn

Qutput Folder; |drainage

| Browse

Seed File: lconnect\organization-civilfdot\seed\FDOT-ORD-Seed2D.dgn. ~ Browse

County: Walkulla ~ | Coordinate System: FLB3-NF

S

Action: |

Create - Open File

Close

FDOTCONNECT for ORD Workflows ©2020 FDOT

6-148



Chapter 6 DRAINAGE DOCUMENTATION Exercises

3. Select Create — Open File and Close after the new file is open.

4, Navigate through the following path to open the References dialog and attach the files listed below:
DRAINAGE AND UTILITIES>SHOME>PRIMARY>Attach Tools> References>Tools>Attach

a. Survey folder: GDTMDRO01.dgn
b. Drainage folder: PDPLRDO01.dgn, DRPRRDO01.dgn
c. Roadway folder: ALGNRDO1.dgn, MODLRD_MainLine01.dgn, DSGNRDO1.dgn,
Aerials.dgn
B| References (8 of 8 unique, 7 displayed) — s
Tools  Properties
T | K y # g O O - [ -
-k ke XDEAD zo b 37 @ %
Slot \D A File Name Madel Description Logical Orientation Presentation  Visible Edge:[s ] oj k =
B Mroadway\WIODLRD_MainLine_01.dgn Default Master Model Coincident - World  Wireframe Wireframe ¥ ¥
1 DRPRRDO1.dgn Default Master Model Coincident - World ~ Wireframe Wireframe v &
2 PDPLRDO1.dgn Default Master Model Coincident - World ~ Wireframe Wireframe v &
3 Wsurvey\GOTMRDO.dgn Default Master Model Coincident - World ~ Wireframe Dynamic Yooy Y
4 Jsurvey SURVRDO1.dgn Default Master Model Coincident - World  Wireframe Dynamic LA A
5 Jroadway'Aerials.dgn Default Master model Coincident - World  Wireframe Wireframe v v ¥
7 Aroadway\DSGMNRDOT.dgn Default Master Model Coincident - World ~ Wireframe Wireframe v &
& Jroadway\ALGMNRDOT.dgn Default Master Model Coincident - World ~ Wireframe Wireframe v v ¥
Scale | 1.000000000 :| 1.000000000 Rotation | 00°00'00" Offset X | 0.00 Y| 0.00
lI‘ @ :] l:‘ L . [ Mested Attachments: | Mo Mesting ¥ | Nesting Depth: | 0 Display Overrides: | Newer ¥
Mew Level Display: | Config Variable ~ | Georeferenced: | No =

5. Set Annotation Scale to 1” =50’ from the path: DRAINAGE AND UTILITIES>DRAWING>Drawing
Scales>.

=50 =
¥5 ACSPlane Lock
é Annctation Scale Lock

Drawing Scales

6. Turn off levels from Reference files as needed and save settings.

a. Examples of undesired levels include the model handles and labels in the PDPLRDO1.dgn.

Level Display - View 1 = %
D View Display

.. Y AilLev v [Levels ][4 ~

=& DRMPRDO1.dgn
{8 DRPRRDO1.dgn, Default
{8 PDPLRDO1.dgn, Default
{8 .\survey\GDTMRDO1.dgn
W8 Asurvey\SURVRDO1.dgn
b8 .Aroadway\Aerials.dgn

£ . roadwayyMODLRD_MainLine_01.dgn, Default
a JAroadwayhDSGNRDOT.dgn, Default y
W@ . \roadway\ALGNRDO1 dgn, Default k!
- Save Settings (Ctrl+F)

Name Used Save View settings in the active design file

7. The new sheet created in this exercise will use existing named boundaries created in Chapter 4 exercises
in the DRPRRDO01.dgn file. From the following path, open Named Boundaries Manger: DRAINAGE
AND UTILITIES>SDRAWING PRODUCTION>Named Boundaries.
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Marned
Boundary -

Mamed Boundarie

Expand the Named Boundaries to Plan Groups: CL_SR61: Drainage Plan 1. Right click on Drainage
Plan 1 and select Create plan drawing.

8.

— ot

== .
Lhee Mamed Boundaries

2 @ £ o=

MName Y Description  File Name Show

4 Plan Groups
DRPRRDO1.dgn

4 (L _SR&1
EERHEEE] &~ Create plan drawing
Drainage Plan 2

@1 Properties

B Profile Groups
Cross Section Groups

Other Groups

This action creates two new models in this DGN, Drainage Plan 1 Views and [Sheet] Views.

a.
Mame Model
[[C1 Default Q1 Default
l-I'|-_,:| Drainage Plan 1 [Sheet] Views @ Drainage Plan 1 [Sheet
l-I'|-_,:|I:ZI'rzlinElgva Plan 1 Views [ Drainage Plan 1

= Drainagep|an1[Shev||@|m]z|3|4|5|s|?|s
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9. Switch back to the Default model and set active level to TextDetails.

File Home Layout Analysis Components

& MNone ™| TextDetails =

[E4 ~|z0 ~||=F2 @0 " Mo -

Attributes

10. Open the Place Label tool from the path: DRAINAGE AND UTILITIES> DRAWING
PRODUCTION>Notes> Place Label.

A=

Place | Place
Maote | Label

Mates

a. Update settings for Text Favorite: _SU_PLAN_NODE_ID and select one of the drainage areas
as shown below:
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— I
'.Ii > : e i 9 @ﬁ_’uwyua&unm’mw‘
R:y_‘;—-—--__
i =
]
]
]

S :
g Polygon: DR-103 L

Level: DrainDivides04_ep
Ref: 1 (DRPRRDO1.dgn)

PR

Place Label Settings - X

X
7 [==
Type: | Text Favorite v
Favorite Name: §2_SU_PLAN_NODE_ID ~
Dimension Style: <7 _FDOT_Dynamic Labels ... 3y

Label Rotation: | Horizontal v
Start At: | Terminator v
Horizontal Attachment: | Auto v
Alle
b. Left click in the center of the area to accept placement. Repeat for second drainage area:

6-152
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Exercise 6.9 Place Tables, from Excel, in FDOT Storm Drain Documentation Sheet

This exercise will place the drainage documentation tables generated in Exercises 6.1 through 6.7 into the sheet
created in Exercise 6.8.

1. In DRMPRDOL1.dgn, switch to the Drainage Plan 1 [Sheet] Views Model and navigate through the path
to open Place Table, DRAINAGE AND UTILITIES> DRAWING PRODUCTION>Tables> Place

Table.
a. Select the icon for From file.
i Place Table - .
Eh
EHe
b. Select the ellipse next to File Name and locate the drainage/eng_data folder, where tables were
saved in earlier exercises.
1 open *
— v <« drainage » eng_data v Search eng_data 2
Organize New folder == - [N 9
e Mame £
Iﬂ = FDOT-Spread.xdsx I
B5 Subareas DR-103.xlsx
B Subareas_DR-101xlsx
B FDOT-Catchment.xdsx
B FDOT-Cutfalladsx
b B FDOT-Conduit-StormTab.adsx
a B Global_Storm_Events.xlsx
B Doc_Hydraulic_Model_Inventory.ds W
., ¢ >
File = Directory
File name: v| Excel Workbooks (*.xlsg* s x|
C. Choose the file FDOT-Spread.xIsx and select OK to the prompt shown below:
& J Select Cells >
Worksheet: |FDOT-5Spread E
Range: Automatic E
From:
Toe
OK Cancel
d. The completed settings for the Place Table tool are shown below:
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®
Seed: |From Excel -

Active Angle: | 00°00'00.000" =

File Mame: | FDOT-5pread.xlsx
Worksheet: | FDOT-5prea
Range: | Autornatic
Contains Title Row
Contains Header Row
Retain Association

2. Repeat Step 1 for the remaining drainage documentation tables.

Exercises

Once the table has finished generating, use the cursor to choose the table location. Left click to
accept and place.

a. Note, some larger Excel tables may generate the following alert. For this example, select Yes.

=1 Alert

9

Generating a large table from Excel while preserving formatting may
take a long time. Do you want to preserve the formatting?

d

Yes MNo

FDOTCONNECT for ORD Workflows ©2020 FDOT
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Exercises

Move tables and organize as needed to best fit the sheet. The following tables are presented on this
example:

a.
b.

a o

@

STORM DRAIN TABULATION FORM
OUTFALL CONDITIONS

SPREAD CALCULATIONS
DRAINAGE AREA TABULATIONS
SUBAREA CATCHMENTS
HYDRAULIC MODEL INVENTORY
GLOBAL STORM ANALYSIS

oL SRET
L snr

705750

705400

ory: DRPRRDO1 — Detault.staw

ORAINA

£ AREAS TABULATION

FDOTCONNECT for ORD Workflows
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7 ADVANCED TOPICS

UNDER DEVELOPMENT:

Basic workflows for FDOT Storm Drain design are detailed in Chapters 1-6. Advanced topics, such as those
listed below are under development to provide additional guidance and considerations for OpenRoads Designer
modeling capabilities.

Culverts and Cross Drain Analysis

Ditches

Pond Design (time varying / dynamic conditions)

Utility Conflicts Matrix

Show Gutter Flow Tool

Importing existing Geopak Drainage or ASAD networks.

Submit requests or topic suggestions to cadd.support@dot.state.fl.us
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8 FREQUENTLY ASKED
QUESTIONS

DGNLIB

HYDRAULIC SEED DATA

Q: What was the basis of hydraulic property input used to populate the FDOT resources?

A: Hydraulic input is comparable to GEOPAK drainage and verified vs.
standard plans. Where applicable catalog notes are available to clarify input.

Q: How were the new resources validated? Does the new software run calculations accurately?

A: Validation models were prepared to compare results from OpenRoads
with FDOT Drainage Design Guide examples.

FEATURE DEFINITIONS

Q: What should | do if | want to change the structure type or Feature Definition?

A: If the Feature Definition is changed from the pulldown menu in the element
Properties, the Symbology Properties will automatically update. However,
the Hydraulic Properties are automatically assigned only once, at first
placement and will not automatically update to the new Feature Definition.
However, the Hydraulic Properties can be edited to match the correct
structure in the Utility Properties dialog.

Q: All the structures have centered tops and bottoms. What do | need to do to get an eccentric
configuration?

A:.. Recommendation is to keep models with delivered features. We
anticipate future enhancements from Bentley will allow for these
configurations to be more easily modified.

Q: If I make a custom Feature Definition for a J-Bottom structure in a design file, can | reuse it for other
design files or other projects to avoid?

A:.. Create a new DGNLIib and copy in the custom Feature Definition(s). Save
the new DGNLib in the C:\FDOTConnect\Workspaces\FDOT\Standards\
Dgnlib\Feature Definitions folder.
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DGN

Q: Can more than one person work in a design file at a time?

A: No, however design files with drainage models can be referenced into
other DGNSs.

MODEL

Q: Do | need StormCAD activated?

A: No, as long as networks contain less than 100 nodes. Also, separate
network(s) can be included in separate dgns.

Q: How are drainage designers notified of model changes that affect drainage placement rules?

A: No apparent software official notification. We recommend having
designers provide a quality control on the drainage items.

LAYOUT

NODES

Q: What is the Define Catchment checkbox for, and what should | know before using it?

A: We recommend using other tools available, or other COTS products to
assist in delineating boundaries. Note, the Bentley Define Catchment tool
appears to increase the amount of information the software needs to process
and may increase processing times. Also, since the areas automatically
update, any manual edits will not ‘hold’. If the terrains are simple and the
automatic drainage area does not require further tweaks, this could be an
efficient way to set catchments.

CONDUIT

Q: Why are there different Feature Definition Categories for pipes, Drainage Pipes and Culverts? What’s
the difference?

A: The only difference between these two types of conduit is that the ‘Is
Culvert’ property is set to “True’. This is necessary to run culver or cross drain
calculations, especially when overtopping analysis is required.

Q: Is there an option to set barrel spacing?

A: Currently no. This function is pending further enhancement from Bentley
in upcoming releases.
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CATCHMENTS

Q: Why do the drainage areas not work with curves?

A: This is an observed Bentley defect. If a closed shape includes curved
elements, the Place Catchment tool converts the shape into chords.

Q: Why is the automated weighted C value function gone?

A: This has been reported to Bentley, and pending enhancement in a future
release.

Q: Is there a recommended work-around to avoid manually calculating percent land cover or weighted C
values?

A: Since OpenRoads does handle multiple catchments to a single node, a
possible workaround using land cover shapes for grass or pavement, etc. is
to break up drainage divides by land cover.

COMPUTE
SCENARIOS

INPUT

Q: How do | compute with Minor Losses?

A: The default set up provided in FDOT DGNLIb is the Standard loss method
where a user-defined loss coefficient is used to calculate the head loss based
on the velocity head of the exit conduit. This input is provided at each
structure and can be managed either in element properties or Headloss
Alternatives. For further reference, see ‘Junction Headloss Methods’ in
Bentley Help.

AUTOMATED DESIGN

Q: Can | use automated design for drainage networks?

A: Yes, but recommend reviewing the Drainage and Utilities ‘Design
Priorities’ . These may result in a different design than that of following FDOT
Drainage Design Guide. For example, “Pipe Capacity Should Be Greater
Than the Discharge” could result in larger or deeper pipes than necessary to
meet 1" HGL clearance. FDOT recommendation is to design systems using
Analysis scenarios.

Q: Surcharging: tracing HGL from downstream to upstream, why does the HGL increase along the pipe —
to above the upstream structure elevation, but resets to the upstream structure top for the next upstream

pipe?
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A: StormCAD solver is not meant for undersized systems, but rather is
intended to design systems not to flood. See communities wiki link below:
https://communities.bentley.com/products/hydraulics____hydrology/w/hydra
ulics_and_hydrology _wiki/11166/why-is-the-hgl-reset-to-rim-elevation-for-
flooded-structures

Q: Can automated design avoid utility conflicts automatically?

A: Not directly, however you can use view utility conflicts with the Conflict
Resolution tool.

PLANS PREPARATION

ANNOTATION

Q: How automated are the labeling and annotation tools?

A: The integrity of dynamic labels using Place Note and Place Label are
maintained since they’re based on the properties of the labeled element. If
properties change, the labels change.

PROFILE RUNS

Q: Can | present lateral pipes in profiles and cross sections?

A:.Yes, using the 3D Cut tool, all 3D elements through the model will be
shown. The 3D cut elements shown can be turned off by level as needed.

DOCUMENTATION

Q: Is there a VBA script to run or format the StormTabs?

A: No, the StormTab Flex Table may be exported for use in design
documentation. Formatting may be performed within the Bentley Report Tool
or in external programs such as Excel.

Under Development

Caution synchronize drawing.

Explanation of FDOT design priorities vs. Drainage & Utilities
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