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FDOTConnect

for

OpenRoads Designer
Drainage Design & 3D Modeling Workflow

Description

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

e Finding additional learning resources and training materials for OpenRoads Designer CONNECT
Edition and the general process usingDrainage 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

e 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

e Creating a custom drainage feature

e Creating and assigning catchments to inlets

» Tools to define drainage design priorities and constraints

» Tools to review and evaluate hydraulic performance

e Producing a NexGen drainage structures sheet

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

» Editing and exporting flex tables for drainage documentation

Audience

FDOT Drainage Designers and Engineers

Prerequisites

Participants need to have a basic understanding of Computer Aided Drafting and Design (CADD) using
MicroStation, a basic understanding of OpenRoads Designer CONNECT Edition - OpenRoads Technology
tools and a solid understanding of the engineering necessary to design drainage improvements on a
Roadway.
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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 (not set up in FDOT Connect)
where rainfall parameters may be specified with common intensity equations, hydrographs, or by tabular
intensity-duration data. 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 DGNLIib 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.
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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:

» Finding additional learning resources and training materials for OpenRoads Designer CONNECT
Edition and the general process usingDrainage and Ultilities 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

e Navigating the interface for basic drainage tools and FDOT drainage components

» Delivered features and components within the FDOTConnect Drainage DGN library

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

» Tools to evaluate and edit drainage properties

» Creating a custom drainage feature

e Creating and assigning catchments to inlets

» Tools to define drainage design priorities and constraints

e 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

This training guide was developed with FDOTConnect10.12. Any reference to FDOTConnect within this
document should indicate either FDOTConnect10.12 or the currently supported FDOTConnect version.

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 Ultilities 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.

Iltem

Convention

Example

Menu names and com-
mands

Bold

(Names separated

with > symbol)

General form is Workflow (when applicable) > Tab
> Group > Tool

File > Open
File > Settings > User > Preferences

OpenBridge Modeler (Workflow) > FDOT > Actions
> Create File

Window actions

Bold

Click the Apply button.

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

In the Segment Type list, click Lines.

Window field names

Italic

Key in Hemfield Road in the Alignment Name field.

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

In the Segment Type list, click Lines.

Key-ins

Bold

Key in Hemfield Road in the Alignment Name field.

File names

Italic

Open the file Working Graphics.dgn in the C:\Bent-
ley Training\GEOPAK 101\Project Setup\Practice\
folder.

File paths

Underline

Open the file Working Graphics.dgn in the C:\Bent-
ley Training\GEOPAK 101\Project Setup\Practice\
folder.

New terms or emphasis

Italic or Bold

The Template Library contains templates, which
represent typical sections of the proposed road-
way.

The user is not to utilize this tool.
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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 (*.ddn) - 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 & Utilities 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 in the 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.
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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

e Bentley Product Documentation:Drainage and Utilities CONNECT Edition Help:

https://docs.bentley.com/LiveContent/web/Drainage%20and%20Utilities%20CONNECT%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

e YouTube Search - Google:

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

e Production Support Office | CADD (CADD) Website:_http://www.fdot.gov/cadd/

Webinar training recordings are available on many of the subjects covered in this manual:

https://www.fdot.gov/cadd/main/webinars/fdotcaddwebinars

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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https://learn.bentley.com/app/Public
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http://www.fdot.gov/cadd/
https://www.fdot.gov/cadd/main/webinars/fdotcaddwebinars
https://www.fdot.gov/cadd/main/fdotcaddtraining.shtm

\

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 Opens the OpenRoads Designer On-line Help. Ctrl+F1 Closes all Views except View 1

F2 Open View 1 (2D Plan) and View 2 (3D Isometric) and fits both views.

F3 Opens View 3 (2D Plan), closes all View 4, and arranges all Views.

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

All views

F5 Toggles Dim References ON/OFF

F6 Resets out of any ongoing commands.

F7 Toggles the Construction view attribute ON/OFF.

F8 Toggles between MicroStation AccuDraw and Civil AccuDraw.

F9 Toggles (opens or closes) the Reference dialog.

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

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

F12 Opens the Create Template dialog.
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a[feunction Keys: ...\Preference Seeds\FDOT_ORD_FKEY.mnu X
EH®©

Function Keys

Ot Oar Oshit A~

Key: Fl
Action: | help

Key Action A
F1 help

F2 vba run [ViewSet] Modulel.TwoView3D

F3 view on 3; view off 4 window arrange

F4 vba run [ViewSet] Modulel.FourView

F5 vba run [ViewSet] Modulel.SetActiveModelToDrawlast

Fé choose none

F7 vba run [ViewSet] Module1.ToggleViewConstructions;

F8 vba run [AccuDraw] Toggle. ToggleOnOff

Fg dialog reference toggle

F10 leveldisplay dialog toggle

F11 dialog explorer toggle

F12 cormmdor templatelibrary 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 & Utilities to
check and identify where the system needs to be changed. The following is a general outline for creating

storm drain systems in Drainage & Utilities, detailed in other chapters.

Start New Project file (.dgn) by using the FDOT Create file tool.
Select Inlet Locations and Types from Feature Definitions.

Define Area to each Node.

Link Inlets Together with Pipe (Conduit) Segments.

Identify Hydraulic Run of Pipes and Inlets.

Use Drainage & Utilities to Design System.

Check Design to meet Criteria.

Edit System, Re-compute Hydraulics and Check if Criteria are met.
Add J-structure Bottoms (if appropriate) for Large or Skewed Pipes
10. Print Storm Drain Tabulation Form.

11. Prepare Construction Deliverables.

© N Ok~ wDdPE
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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.

’ﬂ Drainage and Utilites ~ ~ = | k! 1o ) C:\Worksets\FDOT\ 22049559

Home Layout Analysis Components Utilities 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.

> =
& MNone * | Default g Q B E ' : k b L 'ﬁ& ;Z E& * (@) Subsurface Utilities Help

a

= .= . [ = =irw .| Ecplorer Attach Models Level Element ... Civil Terrain Import Import Export A il
& w0 =0 Q0 a0 .\p Tools = D|5$;|3_‘|-‘ 9 * | Selection L1 * Analysis Import = Geometry ~  Utilities ~  Utilities = @ ol Sabuatace Deies

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.

» 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.
* Resources - displays resources used in a DGN file in hierarchical order.
* OpenRoads Model - displays content in categories such as alignments, terrain models, eftc.

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.

» 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 Itis a recommended practice to check the Explorer when first opening a drainage DGN
file to understand the contents of the file.
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A DGN file without an active or referenced drainage model will appear blank:

Explorer v ix
Fle & hems iyl Resources
OpenRoads Model & Sheet Index
B Links OpenRoads Standards
Drainage and Ltilties Model Survey
\: g le -
|Se.i":e"1 P|;c=’ ¥

 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 DRPRRDO01.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?

Compact Database

The application is about to compact 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.

[ ]

3. Now, this file is ready to place drainage features in the DGN and/or reference drainage models
from other DGNs.
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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:

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

o Storm Data

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 efc.

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

”

»  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_Drainage And_Ultilities.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_Drainage And_Utilities.dgnlib.
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SYMBOLOGY

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

»  “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.

» 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.”

Levels,

_ Element — ' Feature Feature
A: etlls,_&l Templates Symbologies Definitions
aterials

StormWaterNode

‘o

v @ miCum?

........

¥ £ ¢ ¢

€

ot F et Tt Bl

o
bt
Top Tervpinie Drasnage- ke siCHth I Tophniund T LW e U duoe Homrot
I L e e

HYDRAULIC SEED DATA

In addition to housing drainage symbology information, the FDOT_Drainage_And_Ultilities.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.
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V(
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:

Drainage and Utilities > Components > Catalog> Catalog

Catalogs ."_-_-_-_-__"_-:,‘, Prototypes ‘ [ Feature Definitions]

= p—" Ll porotpes = « [ Feature Definations
of
e nﬁr & e v > % I Node
4 -
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Catalog prototypes
Catalog
F3  Inlet Catalog
L_D: Gutter Catalog
rrﬁ Conduit Catalog
&L Culvert Inlet Coefficients
(]
ﬁ Engineering Libraries
__E * Rainfall Curves from CSV file
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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

NOTE

& Inlet Catalog O X
OxB=3 e Ilet  Design Library Notes
Label -~ General
Barier Wall Inlet Inlet Type: |Curb v
Bém:erWaﬂ Inlet (C & G) Structirs Width: 4.000 &
Bamer Wall Inlet (Median)
Closed Flume (Type | and II) 1 barel Structure Length: 400 e
Closed Flume (Type | and II) 2 bamels Cutb
Closed Flume (Type | and 11} 3 bamrels
Closed Flume (Type | and 1) 4 bamels Curb Opening Height: 6.000 in
Defauit Curb Opening Length: [13.000 #
Curb Inlet Type 2 R =
Curb Inlet Type 3 Local Depression: [5_-5_00 i in
Curb Inlet Type 4 Depression Width: 18.000 in
Curb Inlet Type 5 § -
Curb Inlet Type 6 Thwost Tz i
v T 7 s C—
Curb Inlet Type 8
Curb Inlet Type 3 Inlet  Design Library Notes
Curb Inlet Type 10 Modes:
D_‘Ch Bottom Inlet Type A The depression(s) along curb and gutter are set up as follows:
Ditch Bottom Inlet Type B - Inlet catalog local depression includes both gutter (1.5” typ) and local inlet
Ditch Bottom Inlet Type C (varies). This is consistent with previous dimensions used in geopak drainage.
" - The comesponding gutter in prototypes are the madway cross siopes only, 2%,
Ditch Bottom Inlet Type C Mod 3%, 5%, etc, that do not include a gutter depression
Ditch Bottom Inlet Type D -> Spread is calculated conservatively, based on no depression at inlet or gutter.
Ditch Bottom Inlet Type E -3 Inlet Capacity is calculated based on the full depression amount
Dok Botiom Ikt Type £ *Note, Subsurface Uliltties does have functionality to separate local depression and
Ditch Bottom Inlet Tvoe G bt : o

gutter depression along the curb & gutter. Should users choose to model the gutter
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

OXBe= & @
Label Condust Shape Material
]} Baox - Concrete Box Concrete
B Circle - Concrete Circle Concrete
- Metal - Helical Gircle CMP
- Metal - Spiral Rib Circle Ductile ion
: - PP, Polyethylene-SingleWal Circle CMP
{4 Circle - PVC, PP. Polyethylene-DoubleWall  Circle PVC
[ Dtch 4Bot 4 Front 4 Back Paved Trapezoidal Channel  Asphatt ditch
't Ditch 4Bot 4 Front 4 Back Sod Trapezoidal Channel  Flood plain, brush
T3 Ditch 4Bot 6 Front 4 Back Paved Trapezoidal Channel  Asphalt ditch
Ditch 4Bot 6 Front 4 Back Sod Trapezoidal Channel  Flood plain, brush
sk Ditch 5Bot 4 Front 4 Back Paved Trapezoidal Charnnel  Asphat ditch
[} Dtch 5Bat 4 Front 4 Back Sod Trapezoidal Channel  Flood plain, brush
54 Ditch 5Bot & Front 4 Back Paved Trapezoidal Channel  Asphatt ditch
{54 Ditch 5Bot & Front 4 Back Sod Trapezoidal Channel  Flood plain, brush
i s Ditch User Defined Trapezoidal Channel  Flood plain, brush
{3 Ditch V-Bot, 1:6 Paved Triangular Charmel  Asphalt ditch
3k Ditch V-Bot, 16 Sod Triangular Channel  Flood plain, brush
| 3¢ Blipse - Concrete Hlipse Concrete
T4 Pipe-frch - Metal - 2 2/3x1/2 Comugations  Pipe-Arch cMP
[t Pipe-Arch - Metal 3x1 Comugations Pipe-Arch Steel and Auminum ..

x
Conduit Library Motes
Conduit Shape
Conduit Shape: Circle
Catalog Conduit Class Sizes
0O X
Inside ~
Label ‘ Maﬁ# for Diameter Manning's
AAAAAAAAAA - (in)
1 jZindh | [ 120 0.
2 15inch || 150 | 0.
3 i M 180 0.
4 24inch || 240 0.
5 N inch %] 00| 0.
6 36 inch || 3.0 | 0.
z Rinch M 420 L]
. 48inch M S0 8
9 |54inch M 54.0 | 0.
10 80inch M g 3
11 6inch = 5.0 | 0.0
< = >
Class Availabiity
[] Avaiable For Design?
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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 ———_, Systom
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.

k. Prototypes — X

+ Conduit
o Lateral
i Channel
¥ Gutter

Pressure Pipe
# Catch Basin
: Manhole
Property Connection
Tap
Transition
¢ Cross Section
+- & Outfall
+ Catchment
Low Impact Development
Pond
Pond Outlet Structure
4 & Headwall
i Pump
Wet Well
Pressure Junction
SCADA Element
4 Pump Station
Variable Speed Pump Battery
Air Valve

NOTE  Changes to the prototypes are not retroactive and will not affect any elements created
prior to the change. This also applies to changes in feature definitions; though
symbology will change if a feature definition is switched after placement, hydraulic

properties are applied automatically only once, during initial placement.
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STORM DATA

The OpenRoads environment has a variety of options available for assigning 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.

= Sosn Dt =
Pl [ w - Stom Evert ot Lbrary | Mies
Tma-epth ap i St 4
E::Hmm: Tabie Buranos 1 Fear 2Tear & voar 35 Tear 3 Foar 56 Four 500 Fear 00 Tear 550 Fear
A e | e [ i ) ) A T e )
g i | Y .00 | 0000 | a.000 0,000 Bupd 000 0000 fLood 0000 |
ke z HL008 | 0.0 .60 [ 2000 000 2000 oo ) 000
1OF Tabe Ecpustion 3 15000 .00 %900 2.0 2000 .00 2000 e noos (]
1OF Curve Eusion N 0000 | 0000 | 0,000 | .00 .00 .00 2,000 oo | 0o 0050
DF Polynomial Log Eguation H #0000 [T [T [T 0000 [ 2000 B0 B (]
Fuan e & 13000 0.0 0.200 | 0.400 2000 000 2000 B0 noos o000 |
Ficured Sty Pt (linked Fngiom) T 1801000 1.500 (200 800 G000 .t 000 L0050 () [
Ausstiahis, Fartall e Resrll Q0054 & 3060000 | .30 [T .00 2000 P 2000 o002 e D000
::En-rmm;mmz % 000 | 0,000 o000 | 0,000 | 0.000 2.000 .00 o000 | ooos 0000
Exinas Harstioal 18 L0000 [ 1.200 [ 0,000 .00 2,000 oo B0 0000

Uger Defiad - NDAK Atler 14

L

Irfendity [}

Q50

129.0060 250.080 2 3TROM  SO00.D0G  S25.000 TS0.003 - ETE.000 10000000 DATEON) 1350.000 1. 375.000
Curabon {min}
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The Absolute Intensity IDF Table includes a constant 4 in/hr intensity for spread analyses.

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

NOTE  Not all the forms of storm data are compatible with all of the hydrology methods in the
model. Refer to Bentley Product Documentation for further information.
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GETTING STARTED

Beameise 7.7 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.

FDOT
Connect10.12

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.

& . s .
[N | - ) af
FDOT 10,12 OBM FDOT10.12 ORD BIM Crypter BIM Validator
MSCE
) 3 I :
va . ATA FDOT,
FOOTN =, —
| | | = fl:"f..- ' |
'CADD GoTo CADD Support CADD Website " Clear Crash " Designer
Meeting Communities Interface
Quantities
Builder

(ol (ol | (i
LandXMLVisualiz Project Validator Summary Workspace XML Signing
er Reports Builder Doctor

ol
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3. Inthe Workspace/Workset select screen of OpenRoads Designer, select the Workspace selection
drop-down menu by clicking on No Workspace.

Configuration OpenRoads Designer CE

Examples Configuration WarkSpace WorkSet
i I::l:ll:-flg:,-ral:l-:_m for Bent sl ND WCIFRSPECE - ND WDII'(SE'T.

. Custom Configuration
o = Recent Files

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

Recent WorkSets

You haven't opened any files from a WaorkSet Browse New File

recenthy.

4. Select FDOT from the drop-down menu to select the FDOTConnect workspace.

Configuration OpenRoads Designer CE

WorkSet
No WorkSet

-+ I Examples Configuration Norkeoace
L l:ﬂﬁflgurﬂ'[iﬂﬂ for EEﬂ“E:.’ E:-:ampIE... ND wOrkSPHCE

Custom Configuration

- -

)

Custom Caonfiguration
Manage Configuration

Recent WorkSets

§ FDOT
1 22049555201

et
1 22049555201_CE

= Create WorkSpace

UUULU

LH No WorkSpace 'g_l Configuration Assistant
No WorkSet & DWG Workset Wizard

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 “0_WORKSET_TEMPLATE” as the workset template.

6. Click OK after filling in the Create Workset dialog.
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.
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8. From the OpenRoads Designer file open dialog, select Browse to browse the contents of your
new workset.

OpenRoads Designer CE

WorkSpace WorkSet
FDOT -~ 22049555201 -

Recent Files

You haven't opened any files recently. To browse

I}} o

Browse Mew File

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

l This PC SDisk (C: Worksets FDOT » 22049555201

New folder

eotechnical
| e
B
. Landscape
B Lighting
l Maintenance
. Materials
. Permits
. Planning
B PreEstimates
l Roadway
B rovwMap
. Seed
. Signalization
. SigningAndMarking
. Specifications
. Structures
. Survey
B symbology
. TrafficOperations
B utilities

nect1(
< BlankFile.dgn

- a1
File =~ iy
Siz 4
Date modifi 024 12:34 PM

DRAINAGE DESIGN 28



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 tab is located
at the far right of this ribbon. Select Create File to launch the Create File tool for creating FDOT
project files.

MENU DOCKING

n | Dt ==
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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.

3in Geometry Site Layout

= = !
i Import/Export ‘-_.i

|#% Design Elements ~ Civil
P Standards * Toggles -
Set Design Standard
Design Standards Toolbar
Set Feature Definition
Feature Definition Toolbar

|

- |
Ho VTSP d g 5

Match Feature Definition
Civil Message Center
Set Element Information
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.

Tab
%4 OpenRoads Modelin foe-~»5s
Home errain Geometry Site Layout Corridors Model Detailing
1 iy &
@ MNone * | Default v l. =l
| | 8 PG

| v|l= .| = v || vl v Atth
E_& |=0 |=gl} ,:_‘__O 40 i} iy Tuufsc' ﬁ'%} -

Attributes 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.




4. Verify that the Element Information is docked on the right side; if not, this can be brought up by
selecting Ctrl+l , 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.
2. Browse to the _BlankFile.dgn and open.

3. Onthe FDOT Ribbon Tab in the Actions Group, select “Create File.”

o Discipline = “DRAINAGE”"

File Group = “Drainage Design Files

File Type = “DRPRRD”
e 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.

gl OpenRoadsModeling  ~ (T OB - - 4 B = N
Home  Temain__ Geomewy  Site  Comidos  ModelDetailng  DrawingProduction  Drowing  Utiities  Collborate  View  Help | FDOT (
W 4 2L e
* E - _l j @ g e =T 44 Create Existing Features @ E F} ! I (
Element ... Create [JFilters Linked Misc. Plan Set Cell Cell ¢ Attach Survey Reference  FDOT Pavement Traffic Signal Lig
Selection i.i T | @] File T Data Manager Tools* Manager~ | Libraries = Webpages~ Cells Signs  Marking Design Design ™ pole N?anager 3
Selection Prirnary Actions Cell Applications Roadway Traffic Plans
& CreateFile (v2023.5.12.1) ®
[ -~ |
\nlorkset: | C:\Worksets\FDOT\22049555201 A
Discipline: | DRAINAGE v
File Group: | Drainage Design Fies v]
File Type:
Base Filename Description
DRFLRD Flood Data Form
DROMRD Optional Materials Tabulation
k DRPRRD Drainage Structures - Proposed
PDPLRD Pand Design
TEXTDR Text
WETLRD Wetlands Delineation

Output File:

Base Filename:

DRPRRD

County: Wakulla “ | Coordinate System:; FLB320T1NF  ~

Action: |

ﬁ\l Create - Open File | | Cleose




NAVIGATING THE DRAINAGE AND UTILITIES WORKFLOW RIBBON

When The Drainage and Ultilities 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.

’a Drainage and Utilities A Hkr," fa ‘ ,‘-—'_'1 - C:\Worksets\FDOT\.22049555

Home Layout Analysis Components Utilities 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.

(== " 0
@& None ~ | Default i Q [ E - 2 ‘ L !& ;Z_ ¢ * (@) Subsurface Utilities Help

o1

= L= .= . =z [, - | Explorer Attach Models Level —— Element .. Civil Terrain Import Import Export B A
&0 @0 =0 "m0 a0 YPIOMEN Tools v Display T7 = Selection (] *  Analysis=  import+ Geometry Utiliies~ Utilties = ) Bions Sobiataca s

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 ltems - 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.

o 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.

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

¢ 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 Itis a recommended practice to check the Explorer when first opening a drainage DGN
file to understand the contents of the file.

DRAINAGE DESIGN 33



\

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

Explorer v iXx

L&l Fle & Rems ¥ Resources
OpenRoads Model & Sheet Index

% Links OpenRoads Standards
Drainage and Ltilties Model Survey

) q ’E} .

Search P| o ¥

 Drainage and Utilibes 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 DRPRRDO01.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 No

Compact Database

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

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

3. Now, this file is ready to place drainage features in the DGN and/or reference drainage models from
other DGNs.

DRAINAGE DESIGN 34



[Braraiee 1.2 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.

2. Browse to the drainage folder and open “DRPRRDO01.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_Drainage_And_
Utilities.dgnlib) (Default)) > Node > StormWaterNode > Drainage Structures > Curb > InitCurb2.

- ' b4
Wl Fie o b o/ Pescuces CperFioads blodel & Theet i Ta Lk o [ Selertesn [1)
Ot P Tewraidy Lrprgege s iy Mcei - i
oo,
— PR =
4 " Standards -]
« H vbrwa
¢ b Feature Detirsbioen
[ Festure Dofiniticn (ROOT_Stanciaech, Feutures dignib ([Deteeit]) Fosiure Definition &
¢ [l Feature Dafinstion (FOOT_SUE_Drainage dgeid (Delnim [re Py
& W R s .---. I|.ut el Type 3
F Communs oo
4 @ nrmiNstereds Iteen Typn -~
4 g Derage Snatone g bt
4 g Curt Rode Y
Florra | Buarri] Dol i) s J_u-u:l
Raulient T I.:c.:'ijﬂl T——
Frome3Eanil wiliaias Ty S Walad Dely
FhrnidEs i Fiydraulic Pretetyps 0
& riRarw Bl Fromeyre el Tawts 3
R Uer Duts Extensiom -~
A U D Extarnins O —
- eiCuanl
L3t ol o
[— e
BChuion 7 " Ewaruge Conrecton | sgen
AT et Sl Friiiion v + Wit 7
imiCrti il
s imirCurt il >

HINT Items in grey are read only.
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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-’.

Item Type assigned to this type of structure is ‘Drainagelnlet’. Item types are used for FDOT
guantity 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.
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[Bearaie® 7.8 Review and Create a New Land Use Area Prototype

In this exercise, the user will review available land cover definitions provided with the FDOTConnect
Workspace and learn how to create a new land use area (surface polygon) 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 land use prototypes (surface polygons)

and open properties for Asphalt Pavement: Drainage and Utilities > Components > Catalog>
Prototypes > Drainage > Surface Polygons > Asphalt

:J Prototypes — b
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% 4 Properties (no selection) oy
Lkiities Drainage
- @ 9 =
« 1+ [JAddto Selection

cSherm Al

v  oGeneral>
Holes

w  Land Cover
Land Cover Typs Aaghal
Irpermaakbaity Fracton Adustment Type s Drafirnaed
Impermeabslity Fracton (User Defined) 0.0000
Manmng's n Adjustment Type User Defreed
Manmng's n (User Dehined) 0016
SCS CH Adjustment Type sser Diefirved
SCSCN (User Defined) 98
Rationsl C Adjustment Type Liser Defirved
Rational C (User Defined) 0.55000

w  Type/Operabons
Type Land Use
Pnan'!‘,- 3

Land Cover Type

The referenced surface land use catalog to use for thes surface polygon

2. Since this is a prototype, settings shown in this Properties dialog are applied by default to new land
use areas with feature definition = Asphalt. For Asphalt, the assigned C value is 0.95, Manning’s
n value is 0.016, and CN value of 98. These values are used for various hydrologic and hydraulic
analysis within ORD. Close the Properties dialog.

3. Right click Surface Polygon in the Prototypes dialog and select New. Double click to open the newly
created Surface Polygon Prototype — 1

¥ Grass New
W' Asphal
=¥ Concrete

4. Reviewing from top to bottom, the following are sample settings for a project-specific mixed land cover:
a. Change Type/Operations to Land Use

b. Change Land Cover Type to '<Edit Land Cover>' and the Land Cover Catalog dialog box

should appear. Alternatively, you can access the Catalog by going to Drainage and Utilities >

Components > Catalog > Catalog > Land Cover. Then click on the top left button that looks
like a blank page to create a new Land Cover type appropriate for your project-specific needs.
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Land Cmver X

T & = - LndCover Lbeary  Hites

e SCSCN n

A iecemestitty Fracton. [00000
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(O ][ v

a. Fill out the Land Cover catalog for the project-specific land use area. Then close the catalog box.

b. Returning to the Prototype Properties dialog box, change Land Cover Type to the new project-
specific land cover created within the catalog from the previous steps.

c. Edit the associated Impermeability Fraction Adjustment Type, Manning’s n Adjustment Type, SCS
CN Adjustment Type, and Rational C Adjustment Type either to Catalog or User Defined as
appropriate for the project. More information on these parameters are provided in Chapter 3.

i. Choosing Catalog will globally reference the catalog values for that land use area type.

ii. Choosing User Defined will default those values to the referenced catalog values, but
allows for adjustments to unique sections to have their values changed if needed.

E’J
Uiges  Dranage
i Ve e[
T = % = [Addio Selection
wShn A
[Fropeey Seweh 7)o -
w  chenem>
Kol
w  Land Cower
Land Cover Type Lard Cover - 1
Impermaablity Fracton Sdjustment Type Cataiog
Maneung's n Adpustment Type Catalog
SCS OH Adjustment Type Catalog
Rational C Adpustment Type Catalog
w  Type/Oporabons
Type Land Use
Priceity [ Lowest/Aute
Rational C Adpetment Type
Select how a value for Rationsl coeficsent will be assipned 1o this area. This core
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5. To sketch the newly created project-specific Land Use Area, Feature Symbologies and Feature
Definition for the project-specific Surface Polygon must be created.

a. Create the Feature Symbology:

Vi.

Vii.

Navigate to: Drainage and Utilities > Home > Primary > Explorer > OpenRoads
Standards> (DGN file) > Feature Symbologies > Linear > Landuse

Right click on the Landuse folder to create New Feature Symbology

Right click on the newly created feature symbology and go to its Properties which opens
the Properties (OpenRoads Standards) dialog box.

Change the Properties Default Element Template to Manage Templates which will
open the Element Templates dialog box.

Under your DGN file, navigate to Drainage-Areas > Plan to right click on the Plan folder
to create New Template

Once you click on the newly created template, you can set general level symbology
definitions as appropriate. Then close the Template dialog box.

Going back to the Properties, set the Default Element Template to the newly created
template.

b. Create the Feature Definition:

Navigate to: Drainage and Utilities > Home > Primary > Explorer > OpenRoads
Standards > (DGN file) > Feature Definitions >Drainage and Utilities > Drainage
Area > Surface Polygon

Right click on Surface Polygon folder and select New Feature Definition

Right click on the new feature definition and go to Properties which opens the Properties
(OpenRoads Standards) dialog box.

Set the Hydraulic Prototype to the project-specific surface polygon prototype created in
this example.

Set the Center Feature Symbology to the newly created Linear Landuse feature created
in previous step.

6. Now the new land use is available for analysis. To draw the land use area:

a. Navigate to: Drainage and Utilities > Layout > Layout > Place Land Use Area

b. Inthe Place Land Use tool, choose the Feature Definition created from this exercise.

NOTE  Future discussion on hydrology analysis using these land use areas is provided in
Chapter 3.
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Bearaise 14 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 =) H H .fﬂ - -+
Home Layout Anglyzis Components
MR
B - E=
El _ gy Storm C-ltlh}g‘ Piat
@1 | Selection [} * | Datav . otypes || LT Storm Data
Eg Global Storm Events

Primary Selection Commion Cataleg
Shser it x
1- =t [/ o - St [t TRt Ly Pioien
o D =L SIERE 4
T rieraly
ke 2 I Yo Curaton 1 Yaar Ite 5 Taw 10 e E 5 e 100 Vaar 00 e e
pfee T - [ (] ] ) [u] L]
'"jm“"-- 1 s000] .00 0.500 000 0.000 0.0 0.000 0000 2000 .00
il ' ‘] 1000 | 0000 | 0,900 | 0000 | oo | oood | a.000 o008 an L)
OF Taina Eapustien 3 15000 % 0.600 o.000 oLo0e | 0500 .00 2,000 2000 )
o ——" “ 000 oo 0200 2000 0% 030 2200 2000 2000 o000
P T P Log Bt H OO0 0008 0,500 000 0000 | 0500 9,000 000 £.000 0000
far, Fie H 130,008 .80 1500 2.0 B0 = .00 000 2000 fo
Floce! Shucten Aot (Lrded Srepiam) 7 80000 - .50 £.008 oo D [ B 008 oo
Ao Fawfsl wnd Bumoll 076 i 01000 000 a.800 2000 000 | .00 Q.00 Bubog £.00¢ 000
Flond Exmmaner: Harckaotk fUinked Knpden | 000 n.0% .50 o008 o000 | 0.600 8000 a.000 a.0e n.0%
I L0000 [T (] 0% (T [T 000 %000 [ oo

Ui Defned - WAL Asias 14

L
=
E
[
125.000 IF0N0 JTROO0D BOODOD OTEAO0 THLO0D  BTE0Y  LAAGO.000  LA2E00D LTSN LITSO00
e e {Friesy|
= | Thar = T ear = 5 Yew = 10 Ve AWYew = Jrew - 100 Yew - 00 Ve
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2. By default, the table is empty and set up to receive intensity data for durations 5-min to 24-hr and 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.

4. Enter project location information and make the following selections within the NOAA web page:

a. Data type = Precipitation intensity
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https://hdsc.nws.noaa.gov/pfds/
https://hdsc.nws.noaa.gov/pfds/

b. By location = Latitude 30.107805 and Longitude -84.379975 and Submit.

- NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: FL
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5. At the bottom of the data table, select Submit to generate the CSV file.

IM 0013 0.014 0.0 e ; o021 QU033 0.025 | ouaT 0.029 050
inor-001E | (00120017 | | (30210 425

1ﬁﬂﬂ_m1ﬂ}mhhhﬂ-hﬂu_j-ﬂ_imm“1m
Humbery ¢ parenthess are PF pstmaies ¥ iiwver and upper Bownds of the 00% confidence mierval The probabilly That precpdaton requency exlmadey (%or 3 grven Surtse and Ferige
TRCUTRALE iy ) vwill B Gridled Than The UDDEeT Bound | & ledd 1B The rvedd Bound) s 5% Eibmaled 5 vooed Boundi B Al checked BoARH Drobible milnmam pecgd Mon (PP,

ealmaied e raiy Do hgher Than cumently vald PLIP vaiues
Pugase refer b PilaA ATe 14 dodument for more mfonmation

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
| - ——— e
(16 | 10-min: 16.7
17 |15-min: 13.5
18 |30-min: 10.2

60-min: .27
20 |2-hr: a.72
21 |3-hr: 3,74
22 |6-hr: 245
23 |12-hr: 1.52
24 |24-hr: 0.221 0.33; 0425 0502  0.586 0.814 0.924
25 |2-day: 0.106 0.128 0167 0203 0257 0302 035 0402 0476 0536




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.
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Open Global Storm Events, from the path Drainage and Utilities > Components > Common
>Storm Data>Global Storm Events.

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.
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2 POND DESIGN
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Barese 2.7 Create The Pond Design File

1. From the desktop FDOTConnect folder double left click on the FDOTConnect for OpenRoads Design-
er icon. to set the Workspace to FDOT and the Workset to 22049555201. Open the _BlankFile.dgn or
any dgn file within the 22049555201 Workset.

pikd

FDOT 10.12
ORD

OpenRoads Designer CONMNECT Edition
FOO - 29555009 _CE -

Racant Flag

Eantf lrcdgn
(el g e b L LR L

Bovwinr Memws bl

2. From the OpenRoads Modeling Workflow, navigate to the FDOT Tab of the Ribbon, then the Actions
Group and left click on the Create File icon

Ciworkate FDOT2MH0555001_CP\dramage\ DRPRADG.dgn (20 - V8 DGN] - Dpenfoads Designer CONRECT Edition

ity
- . 4
o > W Priement Marking § 00 Ok B .,
-- T D % = @
- - o Place Cll Geoup & 0C Proyect -
Ererman £ T Attach Survey Referencs  FDOT o Takeoft i Euplere FOOT el CALD  workipace Abma
Sefection : Signs # Deew Condug Manager g OC ST0R Dweciones = Links* Links*  Supports — Doctor
Sabeetace Cel Apphcationg Roasbiiy Teakie Plang Cuusntition  Quality Assancs Reigureet Help
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3. The Create File dialog displays. On the Create File dialog, set the Discipline to Drainage and the File
Group to Drainage Design Files. From the File Type list, select PDPLRD Pond Design. On the Output
File section of the dialog, be sure to set the County to Wakulla and the Coordinate System to FL83-NF.
Once everything is set up to match the image below, left click the Create — Open File button to create
and open the Pond Design file. Now left click on the Close button to close the dialog.

£ Create File (v 2.0) b
Viorkset: | CWoIKsets\FDOT\Z2043555201 CE v
Discigline: | DRAINAGE v|
File Group: | Drainage Design Files > ‘
File Type:

Base Fllename Description

DRFLRD Flood Data Form

DROMRD Optional Tabulation
DRPRRD Drainage Structures - Proposed
TEXTOR Text
WETLRD Wetlands Delineation

Output File:
File
Base Filename: Meodifier (Optional) Seguence #: Extension:
PDPLRD [ | [o1 | | dan

C:\Worksets\FDOT\22043555201_CE\drainage\PDPLRD01.dgn

| Create-OpenFile | | Close

4. Navigate to the Home tab and in the Primary Group left click on the Attach Tools icon to open the
References dialog.

&1 OpenRoadsModeling + W S HE e ¢ - + £ & s CA\Waorksets\FDOT\22048555201_CE\drair

Geometry Site Corridors Meodel Detailing Drawing Production Drawing Utilities
r— | LT e

@ |None TTCtmsil * a8 T o6 y
e ! (i) SR LA

I - I . ; Element  Fence Reports

|..ET | o] Selection B Tools~ [ ~ b

Attributes Selection
o e = =1 & am | A o o

B le e o =ll




This will open the References dialog. Left click on the Attach References button in the
upper left of the dialog. Navigate to and reference in the following design files:

*  C:\worksets\FDOT\22049555201\roadway\ALGNRDO1.dgn

e C:\worksets\FDOT\22049555201\roadway\DSGNRDO1.dgn
*  C:\worksets\FDOT\22049555201\roadway\RWDTRDO1.dgn
e C:\worksets\FDOT\22049555201\survey\GDTMRDO1.dgn

e C:\worksets\FDOT\22049555201\survey\ URVRDO01.dgn

References

Tools  Properties

.E'_ - g > D ¢ A8 S 7 Hilite Mode: | None x
Slot |Attach REfErEncEi Model Description Logical Orientation Presentation
[ ~MALGMNRDOT.dgn Default Master Model Coincident - World Wireframe
2 . ADSGMNRDO1.dgn Default Master Model Coincident - World Wireframe
3 ARWDTRDO1.dgn Default Master Medel Coincident - World Wireframe
4 .\GDTMRDO1.dgr Default Master Model Coincident - World Wireframe
5 ..\SURVRDO1.dgn Default Master Model Coincident - World Wireframe

5.
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Bardiee 22 Create The Pond Control Line

Use the Roadway and R/W Lines to Create a Pond Boundary.

1. Verify that the workflow is set to the OpenRoads Modeling Workflow and on the Home
Tab in the Primary Group click on the Attach Tools icon. This will open the References
dialog box. In the References dialog box left click on the SURVRDO01.dgn reference file in
the list and un-check the Display option to turn this file off for now.

[E] References (5 of 5 unique, 4 displayed) - X
Tools  Properties
E B s $96 B0 5 5 B 50 0 0 vk lew 7]
siot 2 3 File Name Model Description Logical Orientation Presentation o] S
1 .\ALGNRDO1.dgn Default-3D Master Model Ref Coincident - World Wireframe ;
2 .\DSGNRDO1.dgn Default-3D Master Model Ref-1 Coincident - World Wireframe
3 .\RWDTRDO1.dgn Default-3D Master Model Ref-2 Coincident - World Wireframe
4 ..\GDTMRD01.dgr Default Master Model Ref-3 Coincident - World Wireframe
5 ..\SURVRDO1.dgn Master Model Ref-4 Coincident - World Wireframe Nt

0020000 | Rotation [00°0000" | offsetx [0.00 ][00 ]z [o00 il
[ 2 [B] = [[]Mested Attachments: |No Nesting | Nesting Depth: [1 Display Overrides: [Never | New Level Display: |Config Variable |

Georeferenced: | No X

2. Construction lines will be used to create the Pond Control line. Setting ORD to use the Active Feature
Definition will make things a little more streamlined. Left click on the Use Active Feature button.

&4 OpenRoads Modeling Al - A R

Home Terrain Geometry Site Corridors Model Detailing Drawing Prot

& MNone || ConstLines = I'%a i B-=- *

— Expl Attach El v e El
- = L — - * || 550 plorer EIm gr
E = 8 =0 Qo = Tools ~ F‘% 4 T | Selectic
Attributes Primary
' e | -
@ Mo Feature Definition ;:-_-'_i| g 5 # A Uy #87y ||:

3. Now left click on the Feature Definition drop down. Expand the Linear folder then the Roadway
Design folder followed by the Plan/Profile 2D Lines folder and the Construction Lines folder. Select
Const Lines Red Dash feature definition from the list.

,? |Nn Feature Definition
[l Alignment ~
E-@ Linear
i Maintenance of Traffic
Eli Roadway Design
- Plan/Profile 2D Lines
G- Bamiers and Walls
- Construction Lines
: ----- @& Const Lines Blue
i@ Const Lines Blue Dash
----- @ Const Lines Green
. @ Const Lines Green Dash
‘.. @ Const Lines Red

wiojdxy o

IE ----- § Const Lines Red Dash | v
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4. Under the Geometry tab in the Horizontal group, left click on the Offsets and Tapers dropdown and
select the Single Offset Partial tool.

1 OperRoads Modeling  ~ M S HE T | C:\Worksets\FDOT\22049555201_CE\drain

m Home Terrain | Geometry l, Site Corridors Model Detailing Drawing Production Drawing Lilities iTwin View H
q kl ¥ lmporyExport ¥ M XS '__C—)"'? I Offsets and Tapers EB Open Profile M

[#5 Design Elements ~ o |45 Set Active Profil

Element Civil Reports = Lines  Arcs  Paint L Sihtle Utiset Spllie Hlement - gex

Selection i ™ | " Standards v Toggles = - - - 5 Single Offset Partial eqmétry * | | Profile Creation
Primary Selection General Tools =
efl"? ICD"“gt Lines Red Dash N |6°{‘? y 4 + .-,A .e ,_j / ~L  Ratio Offset Taper ~

5. This will open the Single Offset Partial dialog box. Check the box to lock the Offset. Type 90 in the
Offset field and hit Enter on the keyboard. Now left click (Data Point) on the Centerline of the roadway.
Check the box to lock the Start Distance. Type 70440 in the Start Distance field and hit Enter on the
keyboard. Now check the box to lock the End Distance. Type 70860 in the End Distance field and hit
Enter on the keyboard. Left click in the Name field and type PondCntl1. Hit Enter on the keyboard. Now
left click (Data Point) in the open 3 times to create the first Pond Control construction line.

1 Ofset

=

Pse Speral Trarsibons
Mirror

Remove Offset Bula

Distance

Lock To Start

otar Distance

Lock To End

End Chatance

Feature #

| Faature Chedination Congt Lines Red Dast «
|l Locate Element <At ;
[ to Pick elemant in Hame Fondtrai
Cofrpl e
oenpda Element LonaiLines S

[, Feature: LinearBoadway DesignFlan®rofile 20 Lines\Construchon Lines\Const Lines Blue Dash
: Mo Actrie Frohle | Are

Level: Consilines
L Raf: 2 (. \roacway\DSGHRDDT dgn)
.
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Using the same tool, Change the Offset value to -50 and hit Enter on the keyboard. Left click (Data
Point) on the horizontal proposed right of way line. Type 16 in the Start Distance field and hit Enter on
the keyboard. Type 420 in the End Distance field and hit Enter on the keyboard. Change the Name field
to PondCntl2 and hit Enter on the keyboard. Now left click (Data Point) in the open 3 times to create the
second Pond Control construction line.

] ]
Offset: {5000
Jze Spiral Transitions [

Mirror |
Remove Offset Rule [ ]

A
art Ll
Start Distance :E.ﬂ':"
Lock To End ]
[ End Distance | 26500 |
Length 257 1]
Feature N
Mirror Feature Definition |Const Lines Red Dast « |
Mirror |8 = Name 'PondCril2 | 1

Line: Proap. RAA40
Feature: Linear\Roadway DesigniPlanProfile 20 Lines'Rightcfayltems'Right of Way Line Proposed
Ho Active Profile

Level: RwLline

Ref; 3 {. \roadway'BWDTRDO1 .dgn)
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7. Using the same tool, Change the Offset value to 50 and hit Enter on the keyboard. Left click (Data Point)
on the diagonal proposed right of way line at the bottom of the two other Pond Control construction
lines. Type 8 in the Start Distance field and hit Enter on the keyboard. Type 265 in the End Distance
field and hit Enter on the keyboard. Change the Name field to PondCntl3 and hit Enter on the keyboard.
Now left click (Data Point) in the open 3 times to create the third Pond Control construction line.

]

| b Offzet

e Spiral Transitions

0O &)

Wirror

Femaove Offset Fule

Distance

e e —— P ] Start Distance
Lock To End

B ] End Distance

gllalZ|o
=

~

Featiuire

Feature Definition Const Lines Bed Dask ~

[PandCri!d

oEnd Parameters - <Al Lock Toe

& Cistance-End Distance | TETE
Line: Prop. RAW3T
Feature; LinearRoadway Design\PlanProfile 20 Lines'\FightofaytamsiRight of Way Line Proposed
Mo Active Frofle
Level: RiWLins
Ref: 3 (..roadway\RWOTRDO1 dgn)

8. There should be 3 red dashed lines placed inside the proposed R/W.
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9. Under the Geometry tab in the Horizontal group left click on the Arcs dropdown and while hovering
on the Arc Between Elements flyout left click on the Simple Arc tool. This will open the Simple Arc
dialog box.

Sabe Layonn Cpmiices Mgl Detmdin Dirgwing Froducton Lrawing el FDOT
q | i

rnport Export 3 _r Cifsets and Tapers = el o BB Cpen Pralile Model
Design Elemends = s Fmcsrie Cigrewes = 3 S Acince Profibe
] L Modéy Lomphes 3 L
Standardy - Toggles = - Sprdh . Leometry - | Profile Cregtuge
Genesal Tools O Chcke
r a
f"-’ " '+‘ {ﬁ_\_' 4 E i A Beterven Poms
At T8 Elemend

Art Detweren Sfci

#re Fromn Elemenn

A Betwesn Heomenty

Sample A,

puE A SpiE

Taper Arg Topdr
3 Cenler Sag
2 Center far

dirg Betwreen Elements

10. Setthe Trim/Extend dropdown to Both. Check the Radlius check box to lock the radius and type 25 in the
field and hit Enter on the keyboard. Leave the Loop check box un-checked. Change the Name field to
PondCntlArcl and hit Enter on the keyboard. Left click (Data Point) on the PondCntl1 line and then
left click (Data Point) on the PondCntl2 line. Left click (Data Point) 2 times in the middle of the proposed
pond area to create the first arc.

46 S

Trim/Extend Both e
Radius 25.00

Loop L]

Feature Ll

Feature Definition st Lines Red Dash |~

Mame PondCntlfrc1
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11. Change the Name field to PondCntlArc2 and hit Enter on the keyboard. Left click (Data Point) on the
PondCntl2 line and then left click (Data Point) on the PondCntl3 line. Left click (Data Point) 2 times
in the middle of the proposed pond area to create the second arc. Now change the Name field to
PondCntlArc3 and hit Enter on the keyboard. Left click (Data Point) on the PondCntl3 line and then left
click (Data Point) on the PondCntl1 line. Left click (Data Point) 2 times in the middle of the proposed
pond area to create the third arc. There should now be an outline of the Pond Control shape.

Locate First Element <Alt: to
| Pick Components of
Complex

12. Left click on the Feature Definition dropdown. Collapse the Construction Lines folder and expand the
Ponds folder. Select Pond control feature definition from the list.

EISMEnt - : -
R Selection i.i * ¥ Standards ~ Togg
Primary Selection General Tools

Efd:l {Pond Control .=
[— B~ Construction Lines .
- il Curb

-8 Ditch

-8 Drainage

- Erosion Contral

@8 Existing Drainage

i Fences

| tanojdey o I

8 Guardrail
1 Misc
8 Pavement

e oy O o [ o O oy O Py R R B e

DRAINAGE DESIGN 52



13. Under the Geometry tab in the Horizontal group left click on the Complex Geometry dropdown and left
click on the Complex By Element. This will open the Create Complex By Element dialog box.

Imeport/Export *

Design Elements = 4
Cral
Standards - Toggles =

General Tools

ef M A S B Q

Comdors

REparis

Model Detailing

Ancs Point
. = o Sparsls -

Draweng Production

P (f' g et Offsets and Tapers
-

<A Reverse Curves =

Harzontal

RS

Drawing

e
Gecmetry «

-4 _-l:cr:ll'-l-gllex By Elermient

Wiew FDOT

Bf Open Profil

__".

-
v D
P A

Complex By PI
[Cefine By Best Ft
Geometry Builder

Geometry Connector I

14. Set the Method to Automatic and the Maximum Gap to 0.01. Change the Name to PondCntl and hit

Enter on the keyboard.

Parameters

Method Automatic

Maximum Gap 0.01

Feature

Feature Definition  Use Active F

e Feature
CUveE re

Mame PondCrtl

15. Left click (Data Point) on the PondCntl1 construction line and Left click (Data Point) in the open below
the line to accept the new Pond Control complex element. Now hit the ESC key on the keyboard to

terminate the command.

Locate First Element
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16. Zoom out so the Existing Ground Boundary is visible. Using the element selector tool, left click (Data
Point) on the green dashed Existing Ground Boundary Element. Hover over the line to cause the pop-up
menu to appear. Select the middle icon to set this as the Active Terrain Model and left click (Data Point)
in the open to clear the selection set.

17. Using the element selector tool again, select the Pond Control shape. Hover over the selected shape
and choose the second icon to Open a Profile Model of the existing ground along the Pond shape.

18. Now left click on the Open or Close a View button for view 4 and left click (Data Point) inside the newly

open view 4 window. This will create a Profile view of the Existing Ground surface along the Pond
Control Shape.

ol e .
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19. Under the Geometry tab in the Vertical group left click on the Element Profiles dropdown and left click
on the Profile By Constant Elevation tool. This will open the Create Element By Elevation dialog

box.

-1 S

20. Set the Elevation to 33 and the Name to PondCntlIProfl. With view 1 active left click (Data Point) on
the Pond Control shape to select it and right click in the open to accept it.

Parameters ~
Elevation 33.00

Feature A
Feature Definition | Use Active Feature
Name PondCrt!Prof 1

21. Now left click (Data Point) one more time to create the new Pond Control Profile. It will appear in the
view 4 Profile view as a flat line at an elevation of 33 feet. Hit the Esc key on the keyboard to exit

this tool.

.
E-¥-ldPepORA|YED I Bkl

22. Now left click (Data Point) two times in view 4 to activate it. Using the Element Selector tool, select the
new Pond Control Profile line. Hover over the Pond Control Profile line until the context menu pops up
and move the cursor to the second icon. Left click (Data Point) to set this as the Active Profile. Now left
click (Data Point) in the open to clear the selection set.
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Baraise 2,8 Place A Pond Design Linear Template

In preparation for the use of a Linear Template later in this exercise, it is necessary to make sure the
proper Template Library is available. Choose the Corridors tab and in the Create Group left click on
the Create Template tool. The Create Template dialog box will open. On this dialog left click on the

File menu and choose the Open option. This will open the Open File dialog.

C:\Worksets\FDOT\22049555201_CF\drainag

[

E’J OpenRoads Modeling - S H l-_«;! '?:\: - - * I

m Home Terrain Geometry Site Wing Drawing Production Drawing Utilities iTwin View Help

@ @ Define Target Aliasing o @

a k :E':_: ﬁ ?|‘I 3 Copy Template Drop A i" 2
: Import IRD ; -
' mpﬂ/TemplatE o e B0 6 Corridor References ~ 1 | [~ =S

B -
= Element ..., New New : - I
@y Selection i..i ™ | Corridor Template Drop \f Transitions <, Template Drop 7 fel 8 Corridor Clipping ~

Primary Selection Edit Miscellaneous Superelevati
(e A/ A g -

gQ|NuFEa1ur:W e ) Ib /| |
=

I

{ Create Template

A m oy
Ei e ‘[w Toals
o MNew > | Curent Template Display Close
== Open.K Ctrl+0 1@‘ Mame | | (®) Components () Constraints
Save % Ctrl+S Descrption: | | Display Point Names
Save As.. Is Tunnel Template [ Display All Components
Close |

In the Open File dialog navigate to the Roadway folder of the current Project folder and select the

2.
22049555201.itl file. Now left click on the Open button in the lower right corner of the dialog box.

 open

€ > v 4 l ThisPC > OSDisk (C) » Worksets » FDOT » 22049555201.CE > Roadway

Organize » New folder
B PondManual Name
B AanualVid B cerials
File folder
ITL File

B TREC File Backu; B cng data
I 22049555201 _CEitl

OneDrive - Floride

Directory =

3

3. Onthe Create Template dialog box in the Template Library list, open the Linear Templates Common
folder and double left click on the Pond Design linear template. The Current Template field should
now be Pond Design. Left click on the Close button in the upper right corner of the dialog box.
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B Create Template

File Edit Add Tools

T_e_mplale Librar& R - Cument Templats, Diis;
[ & () Conetraints -

C\Worksets\FOOT\22049555201_CE\Roadway'\220455¢ Name: Pond Design Components
= Pt Home 1o Description) Display Poirt Names

(2] Componerts
(2 Conidor Templates [[] Display All Components

I3 End Conditions
|2 Existing Feature Templates

I ‘=4 Linear Templates Common i

= 2 [ane Uban Curb and Gutter with Sidewalk E/C C|

»={ Bus TumOut
»={ Bus TumOut Curb Transition
»={ Driveway Tie to Ground .
IER QP 0l = 0
3=¢ Inside Lane w/ Type E Cutb 3 ... -BBESMIOPOUT . BERM TOP
»={ Mountable Concrete Curb - i —
"\.POND PEAK DESIGN

»={ Outside Lane w/ Paved Shoulder
>={ Outside Lane w/ Type F Curb
>=¢ Outside Lane w/ Unpaved Shaflil

>={ Type E Curb w/base

»={ Type E Curb w/base Project to Surface
[ Surface Templates

[Z3 Typical Sections (FDM)

»=¢ FDOT

| < 2|

Library ~ Active Template F=AoH-TOM

Preview: Tee

Now left click on the Use Active Feature Definition button next to the Feature Definition drop
down to deactivate this setting.

EJ OpenRoads Modeling ~ g~ Hl'._f‘ o I f (= =
m Home Terrain Geometry Site Corridors Model C

&, Y ﬁ l_,|gl et Copy Template Drop
ki Import IRD

i Te

Element .-, Mew Mew I .
L Selection L0 ™ Corridor Template Drop Y Transitions ~
Primary Selection Create

ond Control e EP{_‘F ’+f&\ j“r
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5. Change to the Model Detailing tab and in the 3D Tools group left click on the Apply Linear Template
tool. This opens the Apply Linear Template dialog box.

ﬂ OpenRoads Modeling

Terrain

a k B4
Element ..,

L] Selection i 7
Primary Selection

-OoHER « -

Site Layout

Geornetry

Place

_“_Ju_,' gk Create Civil Cell
#- Process Civil Cell

Civil Cell 2= Drop Civil Cell
Civil Cells

L

Corridors

=

Maodel Detailing

A Apply
Linear Telssplate| Surface Template Surfz
30 Tools

al -

6. On this dialog make sure that only the Lock To Start, Lock To End and Exterior Corner Sweep Angle
check boxes are checked. The Exterior Corner Sweep Angle should be set to 5 degrees and the Tem-
plate should be set to Linear Templates Common\Pond Design. The Description field should be
set to PondCntlSurfl. The Feature Definition should be set to Final and the Name should be set to
PondCntlSurfl. Now left click (Data Point) on the lower right corner of the Pond Control shape and left
click (Data Point) in the center of the shape 6 times to apply the Pond Design Linear template. Hit the
Escape key to close the Apply Linear Template dialog box and exit the tool.

p | Exterior Corner Sweep Angle |D5 0000 ||

‘@.
Parameters -~
Lock To Start
Start Station 0.00 I)

Lock To End |
End Station 0.0

Mirror O \

Reflect Iz]

Template |Linear Templates Common*Pond Design = |
Description [PondCrtisuf1 |
Feature 1 -

[FinaL ||
[PondCrtisutt |

Feature Definition

7. With view 1 active right click and hold until the pop-up menu appears. Hover over the View Control

flyout and choose the 2 Views Plan/3D option.

View Control

Copy
Mowve

Scale

Rotate

e | TR

Mirror

¥ Select Links

DRAINAGE DESIGN
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Select All On Level By Elernent _

bl 1 View

. TRL W

2ViewsPlan/3D |
2 Views Plan/Xs 8

2 Views Plan/Profile

2 Wiews Plan/Superelevation

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

3 Views Plan/Profile/X5
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Brardiee 24 Manipulate Pond Dimensions And Elevations

1. The example Pond’s fill slope extends too far and is encroaching on the proposed sidewalk. Fixing this
will be simple and easy to do. First thing to do, is to make it easier to see what can be changed by turning
off the 3D view reference in the 2D view. Make sure that the 2D view, view 1 is the active view. Zoom
to the side if the proposed roadway design that runs alongside the Pond fill slope. There is a portion of
the proposed sidewalk that is covered by the Pond fill slope.

2. Under the Home tab in the Primary group left click on the Attach Tools icon. This will open the
References dialog box. Find the Default-3D model reference and select it. Now just turn off the display
by either removing the check mark under the Display column or left clicking on the Display button in the
bottom left corner of the dialog. Close the References dialog box.

C:\Worksets\FDOT\22048555201_CE\drainage\PDPLRDO1.dgn [3D - V& DGN] - CpenRoads Designer CONNECT Edition

@ o I L= ° | IS -

Geometry  Site  Comidors  Model Detoiling  Drawing Production  Drawing  Utilities  ifwin  View  Help  FDOT
s a =5 R ~ b P 3 &
= PondControl k i -~ v o A {r_ﬂ ﬂ
= =0 =1 @ Element Fence Repor o Asset  Dynamic | Temain _ Impont mport Exp [N - o
=L o - = L L | Selection Tools~ [ ~ Reports* Manager Plan View = |mport~ Geometry~ |RD to CJ
Attributes Selection Maodel Analysis and Reporting Model Import/Bxport =
- ; B+ -
@V [No Feature Defintio= | il L d
= 3 (6] References (5 of 6 unique, 4 displayed) - X
a |
=" | %ok ‘Propene
A e R I = ;
: aEn |zl ¢ D & 3 Hilte Mode: None -
il St ¥ O3 FileName Mode! Description Logical Orientation Presentation (R A 3
1 ALGNRDO1.dgn Default-30 Master Model Ref Caincident - World Wireframe
2 DSGNRDO1.dgn Defauit-3D Master Model Ref-1 Coincident - World Wireframe
3 ARWDTRDO1.dgn Default-30 Master Model Ref-2 Coincident - World Wireframe
4 \GDTMRDO1.dgr Default Master Model Rei-3 Coincident - World Wireframe
3 {RDQ1.dan ¥ Masiz Model Ref-4 Coincident - World Wirsfram:
| 6 DRPRRDO0.dgn __ Default-30 Master Model Rel-5 Coincident - World Wireframe
>
| &) [ = []Nested Artachments: |No Nesting = Nesting Dep Display Overrides: [Never = | New Level Display: [Config Variable +
[ z
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3. Zoom view 1 out so the entire Proposed pond is visible. Left click (Data Point) on the Pond Control line
to see all its parameters that can be changed in the 2D plan view. Dimensions, angles, bearings, offsets
and even the radius of the arcs can be manipulated in this view.

ex Element- Pond_Cnir
ature: Linear'Roadway Design\Plan/Profile 20 Lines\Ponds\Pond Control

ive Profile: Pond_Cnir ' Arc
Level: PondControl

4. Open and activate view 4, the profile view. This is the view that will be used to change the elevation of
the Pond Control Profile to fix the encroachment issue with the proposed sidewalk. Use the Element
Selector to left click (Data Point) on the Pond Control profile line. Once selected there will be a value of
33 feet located near the center of the profile line. Left click on the number and enter the change in the
field provided next to the cursor. Type in 31 and hit the Enter key on the keyboard. The level of the Pond
Control Profile will update.

5. Activate view 1, the 2D plan view and reopen the References dialog box by hitting the F9 key on your
keyboard. Select the Default-3D model reference. Now just turn on the display by either left clicking to
replace the check mark under the Display column or left clicking on the Display button in the bottom
left corner of the dialog. Close the References dialog box.
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slope no longer encroaches on the proposed sidewalk.

lew 1, ault
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Bwreise 25 Create A Pond Design Surface

1. Using the OpenRoads Modeling Workflow under the Terrain tab in the Create group left
click on the Additional Methods dropdown and select the Create Terrain Model from
Design Meshes option. The Create Terrain Model from Design Meshes dialog opens.

:j OpenRoads Modeling . Ht' o & - ‘ =

m Home Teria Gfl‘.l_.l'fr:f ';J.(L.T_.I:.J! Coimdors Model E(‘!ﬂllll‘l(j Dra
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2. Set the Select Side Of Closed Mesh dropdown to Top. Set the Design Surface Feature Definition
dropdown to DtmProposedPond. Check the Rule Exterior check box. Setthe Exterior Feature Definition
dropdown to No Feature Definition. Check the Rule Void check box. Set the Void Feature Definition

dropdown to Pond Bottom. Set the Void Minimum Area field to 0.

Parameters -~
Select Side of Closed Mesh [Top v|
Design Surface Feature Definition |DthroposedPond v |
Rule Exterior
Exterior Feature Definition |No Feature Definitiorn » |
Rule Void
Vioid Feature Definition [Pond Bottom ]
Void Minimum Area [0.0000 |

3. Left click (Data Point) on the fill slope area of the proposed pond and then left click (Data Point) in the
open 6 more times to complete the command. It will take a few seconds, but the new terrain element will

appeatr, including the pond bottom that was not present before.
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3 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:

e Place Node

e Place Conduit

e Place Gutter

e 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.

x4 Drainage and Utilities o - - £ 5

File Home Layout Analysis Components Ui

= X o

=1 k s m + D:D w{, Place Latera

B - . 0\‘3 [ Place Gutter
) Element ., Place | Insert Place .

L0 Selection i * |Node| Node Conduit 1] Place Catch

Primary Selection

f"? No Feature Definition Place Node 1

E Place Node

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 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.
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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.

&4 Drainage and Utilities -o-dHE R =
Home ayout Analysis Components Utilities

T‘Q k i;‘;: @ 0\?0 [l:]] «{ Place Lateral

B v [ Place Gutter

) Element ..., Place Insert| Place | .
@ Selection ... ¥ Node Node |Conduit| <] Place Catchment
Primary Selection
: QQ ‘No Feature Definition Place Conduit
= Place Conduit

As defined in Bentley Drainage and Utilities CONNECT Edition Help,
The characteristics of the Place Conduit command are:

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

2. 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.

3. 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.

&) Drainageand trilities  ~ ™ H b [fo e -
Home Layout Analysis Components Utilities

. X o

& k o @ Vo= X Place Lateral

W] ~ . 0\0 [~ Place Gutter

e Element ..., Place Insert Place —

@]  Selection ii * Node Node Conduit <] Place Catchment

Primary Selection

‘2 ‘No Feature Definition Place Gutter

e = _Place Gutter

= Conduit A
=gl StormWater
' 2 Percent Cross Slope
' 3 Percent Cross Slope
5 Percent Shoulder
6 Percent Shoulder
Ditch 4 Bot 4 Front 4 Back Paved
Ditch 4 Bot 4 Front 4 Back Sod
Ditch 4 Bot 6 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 6 Front 4 Back Paved v

YT LLLLLLLYL

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

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.
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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?

=10 w

NOTE Inthe FDOTConnect Workspace, the default Drawing Scale for Drainage Design DGN file is
1”7 =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.

®  View 1, Default

EEC S~ 4 2L20O00N EE &
View Number: 1 - | 2y O

@ Presentation v
E View Setup v
@ Analytic Symbology -~

[[] Use Analytic Symbology

Select Product Hydraulic Analysis

Symbology Definition: FDOT

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 Liilities Model Su
QQao.

Search

4 <y Drainage and Utilities Model
4 <, DRPRRDO1.dgn, Default
b Nodes
>
b @ Drainage Area
» HH 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.
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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 extracted from the available Land use
areas include with Drainage Area > Surface Polygon 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 project-specific NOAA Atlas 14 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.

ﬂ Drainage and Utilities ~ |8 H lo. e -»22858 s
Home Layout Analysis Components Utilities View
e £} ° ¢ Place Lateral 0 Plad
S S - P =
@ ~ 0\3 [ Place Gutter 8 Plad
=i Element .., Place Insert Place
@] Selection L. * Node Node Conduit|{) Place Catchment
Primary Selection Layout
Cq INo Feature Definition Place Catchment
Py Place Catchment

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
» 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.

' Drainage and Ltilties Model Surv
Q@ L.

| Search

4 < Drainage and Utilities Model
4 <y DRPRRDO1.dgn, Default
> Nodes

b =2 Conduits
bl 7 Drainage Area
> EB Profile Runs
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PLACE LAND USE AREA

Land use areas in OpenRoads may be used to visually assign runoff coefficients (Rational Method ‘C’
values or NRCS SCS curve number values) and friction coefficients (Manning’s n values) throughout the
project limits. The Department’s Drainage Library includes a few predefined land covers with accessibility
for users to edit these hydrology or roughness coefficients as needed depending on appropriate site-
specific information, such as associated soil properties or project-specific design parameters.

In order for the land use areas to be used in hydrologic analysis, verify catchments utility properties are
set to have the Area Defined By set to Land Cover Areas.

The tool is accessed from the path: Drainage and Utilities > Layout > Layout > Place Land Use Area.

£]  Drainage and Utilities r@r o dEB e - e -

Home Layout Analysis Components Utilities View Tools Report Drawing Production Dra
7:1 k !;‘E': E E ? 1 ..] wi Place Lateral | Place Catchment Place Land Use Area
B - =i o""o - [ Place Gutter () Place Pond
Element ... Place Place Insert Place =
i Selection L] * | Node Nodes Mode Conduit @ Place Channel & Place Low Impact Develo... |
Primary Selection Layout

As defined in Bentley Drainage and Utilities CONNECT Edition Help the Place Land Use Area 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

* Flood Fill lets you pick intersecting graphics

Feature Definition - Defines the feature definition to be assigned to the new land use area.
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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.

CA A

draulic Hydraulic  Utility Run Project
Run From Node Runs to Outfall From Links Run

Profile Runs

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

Hydraulic Run From 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 > Home > Primary > Explorer > Drainage and Utilities Model > (DGN file) >
Profile Runs

. Drainage and Utilties Model Sun|
Q QL.
Search

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

D> =3 Conduits

b @ Drainage Area

4 Profile Runs
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EXERCISES

EXERCISE OVERVIEW — LAYOUT TOOLS & PROFILE RUNS

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

Exercise 3.1  Attach references, SEt aCtiVE tEITAIN.......ccccciveiiii i e e e e e e e e e eees 70
Exercise 3.2  Setview, display, WINAOW SELHNGS. ... ..cuiiiiiaaaiiiiiiie et eeeeaaeeas 72
Exercise 3.3  Review tools to identify drainage Patterns..........cccuuuiiiiiieeee e 74
EXercise 3.4  REVIEW CiVIl ACCUAIAW. ......coiuuuiiiieiiiiiiie ettt e et e e st e e e e snbb e e e e e nneaeas 77
Exercise 3.5 Place Node With CiVil ACCUIAW. ........uuuiiiiiee et e e e e e e e e e e e e s sneeneeeeeeeeeeas 77
Exercise 3.6  Place Node (Outfall, N0 CiVil ACCUAIAW. ..........cooiiiiiiiiiiiiee e 84
EXErCISE 3.7  PlaCe CONUUIL......ueiiiiiiiiiiie ettt e st e e ettt e e s e st e e e e e sbb e e e e asnsbeeeeeenneeeas 87
Exercise 3.8  Evaluate placed nodes and conduit, adjust elevations.............ccccvveeiieieeeeien i 89
EXErcise 3.9  PlaCe Land USE AFaS........cceeeiiiiiiiiiiieieiit e e e e e e e e ettt et e e e e e e s s e st ba e e aeeeaeeaesassnnsenreeeeees 93
Exercise 3.10 Place CatChMENT..... ... e e et e e e e e e e e eanas 94
e o Y T A o P ol I 10 £ (] PP 98
Exercise 3.12 Create Profile RUN...........ooi e 101
Exercise 3.13 Create a J-Bottom drainage structure Feature Definition..............cccccoiiiiiiiii e, 104

@l’ﬁ?@h@ @o'ﬂ Attach References and Set Active Terrain

1. Open FDOTConnect, set the Workspace to “FDOT” and select the Workset — 22049555201.

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 > Home > Primary > Attach Tools > References > Tools > Attach

a. Survey folder: GDTMDRO1.dgn.

& Attach Reference - C:\Worksets\ FDOT\22049555201_CE\survey\ x
Lookin: [ || survey V] @F @ HE 30 -V8DGN
;é' Name . Date modified Type Size
eng_data 2/10/2020%25AM  File folder
Quickaccess & HTMRDO1.dgn 4/21/202084TAM  Bentley MicroStati... 808 KB
- EJ5URVRDO1 . dgn 4/27/2020 B4TAM  Bentley MicroStati 43288
Desktap
Librar
L] Atachment Method
s Concidert Word
Network
File name: .EDTMHDN dgn v
Fies of type: CAD Fles (" don;" dwg:" i) v Cancel
> [ Save Relative Path
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i. If prompted, select OK to the alert shown below.

:J Alert X

'E Selected file(s) do not belong to the active WorkSet. Do you want to
L continue?

[ De not display again.

oK Cancel

b. Drainage folder: PDPLRDO1.dgn
c. Roadway folder: ALGNRDO1.dgn, DSGNRDO1.dgn

D
o . I Fit View
4. Select Fit View to reset window extents to new references .

5. Click on the outer perimeter of the existing terrain in the GDTMRDO1.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.
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Bwaraise 8.2 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
2 Views Plan/3D
2 Views Plan/XS

2 Views Plan/Profile

77 Copy
Move
Scale

3 b ) .
= Rotate 2 Views Plan/Superelevation

woeww e ww

3 Views Plan/Superelevation/XS
SN v e 0D

3 Views Plan/Profile/XS

3 Views Plan/XS/3D

4 Views Plan/Profile/X5/3D

Ref Adjust Colors

Dynamic XS View

Profile View

Mirror

w/

Select Links

w

& View Attributes
Model Properties
Clip Volume

i Select All

EB({@ee

Toggle Construction Class
Levels Off Except Element

Select Previous

Displayset Set
Displayset Clear

Paste from Clipboard

Arrange Windows
Turn Level Off by Element
Rotate View

Fit View

IHustration View

Delete Element

Smooth View

»-u-0-[]& H X6

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.

Open a Dynamic Profile View X

Select OK to Create a Dynamic Profile View
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a. Click OK and follow the prompt to Locate Profile Element. Zoom into the plan view and select the
alignment for SR 61, as shown below.

B View 1, Default ==
-4 200NN EE &%

Locate Plan Element

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.

® View 4, AttachedlongSection - CL_SRG1
Blli- 4 2200 AR 055§ Bl
i

o
':ifJ
J

a5
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Braraiee 88 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.

b. From the Bentley Civil Report Browser, select VerticalAlignmentReview.xsl from list on the left.

c. Review this report in the vicinity the SR 61 and US 98 intersection. See VPI at STA 699+99.14 with
a high point elevation of 35.24, a vertical high point (VHP) at STA 711+79.56, elevation 35.63, and a
vertical low point (VLP) at STA 706+49.68, elevation 31.65. Close the report browser.

2. Terrain Display

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

= View 3, Default-3D

View Attnbutes

= View 3, Default-3D

SR 2 PLPRPOAD 1B

View Number: 3 2
@ Presentation HA=ES
Display Style lllustration:ignore Lighting
£ ACS Triad [ Fast ces
(&g Background &Fn
:51i Boundary Display HH Grid
Camera £ Level Overrides
: Clip Back :'QELJP.E Styles
=%, Clip Front ] Line veiohts

Chg‘)olume EMarkets
chstruchor.s E]Panems
Default Lighting @Tags

Dm'erswns ETEX‘!
Data Fields 1+ Text Nodes

[t8 Displayset @Transparency

Hex;ht Field

Global Brightness ' < > {

&4 view Setup

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

-‘N\"'h__“‘-

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 ~
.I'-..’Ia.jor fér:tr;ufs 6(1
Minor Contours Off
Triangles On
5 Off
Off
Low Points Off
High Points Off
Source Features Display ~
Ereaklines Off
Boundary On
Imported Contours  OFf
Islands Off
Holes Off
Voids Off
Festure Spots O
Reference -~
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 Utilities > Home >
Model Analysis > Civil Analysis > Analyze Trace Slope. Activate the tool.

2 A L »

Civil Terrain Import Imp
Analysis v Import~ Geometry v Utilitid

Analyze Point

Analyze Between Points
Calculate Area

Analyze Volume

Inverse Points

Analyze Trace Slope

Analyze Pond

Element Component Quantities
Create Cut Fill Volumes

Quantities Report By Named Boundary

BFBroawppibp®it

Mass Haul Diagram

’
.

End Area Volumes Report
Cross Section Report
3D Drive Through

pp o
L
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b. Forthis 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 |wv

Minimum Depth 0.50

Trace Slope Direction Down v
Feature ~

Feature Definition Trace Slope v

Name Trace Slope

c. Follow the prompt to select the terrain model element. This is done by selecting the boundary
of the terrain.

Se Path
<ALT > to toggle trace direction
<SHIFT> to toggle trace method
Elevation 1=31.
Elevation 2=30.73
| Elevation Difference=1.25
Terrain Model: DTMTopMesh
Triangles
B Elevation 3198
Slope 2.06
Aspect 1593
Level: DTMTopMesh
Ref Ref-3 (. \roadway\MODLRD_MainLine_01 dan)

| Ml ) i |

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.

DRAINAGE DESIGN 76



Braralee 84 Review Civil Accudraw

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).

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:

B [Bo-© + 14 4

-

This tool 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.

A
II Stat:cn-Offseti

Bardiee 85 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:

&% Place Node - X

[[] Elevation 0.00
[] Vertical Offset 0.00

Rotation -~

Rotation Mode Absolute v
[ Rotation NS0"00°00"E

Feature -~

Feature Definition  Existing Comm Manhole +
Name Prefix ECOMMH-

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

a. Change Rotation Mode to Relative to alignment.

b. Selectthe 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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Feature ~
Feature Definition IntCurb2 ~
Mame Prefix 5-

Elevation ~

Elevation is the Invert

] Elevation 0.0000
[ Vertical Offset 0.0000
Baseline Reference ~
Baseline Reference O
Rotation ~
Reotation Mode Relative to alignment |~
Locate Reference Element for Rotation ~
[] Retation NS0"0000"E
Catchment ~
Catchment Delineation O

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.

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

Al el ol .|

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
Offzet | 0.00°

Ciefine Catchbasin
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6. Use the tab button to cycle through the prompt fields so that Offset is active and type in the letter ‘o’ (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.

| Select 2 reference
|element or Reset to
return to command.

| Define Catchbasin
% Vertical Offset | EIi
Complex Element: CL_SRE&1
Feature: AlignmentiCenterline
Active Profile: CL_SRE&T_PR1 \ Line
Level: CLConst_dp

Ref: & (. \roadway\ALGNRDO1.dgn)

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.

E| References (6 of & unique, 4 displayed)

Tools  Properties

.EEE - E e } Bl ; 2] Hilite Mode: | Boundaries ~
Slot Model Description Logical Orientation n  Visible Edge: [=] | k- -_
7] JAroadway ALGMRDOT.dgn Default Master Model Ceincident - World Wirefram Wireframe v
4 Jroadway DSGMRDOT.dgn Default Master Model Ceincident - World Wireframe Wireframe ¥
5 WroadwayMODLRD_MainLine_01.dgn Default Master Model Coincident - World Wireframe Wireframe ¥
2 Ssurvey\GOTMRDO1.dgn Default Master Model Coincident - World Wireframe Dynamic ¥
[ 1 Default-3D Ref Coincident - World __ Wireframe Jf JDynamic ¥
3 Default Master Model Coincident - World Wireframe Wireframe v
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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.

s,

12. With the node selected, hover over the node linework and open the center icon from the quick menu,
Utility Properties.
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13. The Utility Properties contain two tabs: Utilities and Drainage, shown side by side. Most of the
properties have been automatically loaded based off the feature definition and prototype.

:j Properties - Storm Water Node - 5- (14) - X
Subsurface Utilties  Hydraulic Analysis
ig v] ® @ [
<Show All> ~
roperty Sea \,jp -
v <General>
14
Label S-
Notes
GIS-IDs «Collection: 0 tems>
Hyperlinks <Collection: 0 tems>
Feature Definition Node'\StormWaterNode\Drainage Structure:
3076
v  <Geometry>
X(#) 2,006.304.90
Y (f) 403,013.08
~ Physical
: 55.12
Elevation (Top) (ft) 30.85
Elevation (Invert) (ft) 25.95
~ References
Baseline Feature
Baseline Station (ft) 0+00
Baseline Offset (ft) 0.0
Elevation Reference DTMTopMesh
~  Utility Data
Owner
Operational Status In Service
| Storm Water Only
Inlet Curb Opening
~  Utility Footprint
Length (ft) 176
Width (ft) 131
v Utility Quality
Quality Level Undetermined
Authority Certified
Authonity Description
Investigation Level Land Survey

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

& 4 Properties - Storm Water Node - S- (14) - ¥
Subsurface Litiities  Hydraulic Analysis
= V]| @, @ [ V]
- [JAdd to Selection
<Show All> v
[Propory Sea “|Bs
v <General> A
438
5-
Notes
GIS-IDs <Collection: 0 items>
Hyperlinks <Collection: 0 items>
Feature Definition Node'\StormWaterNode\Drainage Struch
v  <Geomelry>
X (US Survey Ft) 2.006,300.89
Y (US Survey Ft) 40301228
i (N/A)
~ Active Topology
Is Active? True
v Design
Local Pipe Matching Constraints? True
Pipe Matching? Crowns
Matchline Offset (ft) 0.00
Allow Drop Structure? True
Use Drop Structure to Minimize Cc True
Minimum Drop Depth (ft) 1.00
Design Structure Elevation? True
Desired Sump Depth (ft) 1.00
Freeboard (Required) (ft) 1.13
Design Inlet Opening? False
False
~ Flows
Flow (Additional Subsurface) (cfs) 0.00
Flow (Known) (cfs) 0.00
Flow (Additional Carryover) (cfs) 0.00
External CA (acres) 0.000
External Tc (min) 0.000
~  Inflow (Wet) v
Label
Descriptive label for this element.

NOTE

Feature Definition and Prototype properties used for drainage nodes, conduits, and

catchments are onetime 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.
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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.

- 0 X
4 7 Elements (1)
4 [E Node: S-
b ¥ ltems
) Circle
Line
Line
Line
General ~
: Node: S
Cell Name InltCurb2_35
Cell Type Graphic
Class Primary
|umbe t= 26
Template (None)
ho e False
Is Annotation False
Geometry ~
Origin 2006297.74° 40300777
Angle S55°0709"E
Scale X 1.00000
Scale Y 1.00000
Feature v
Utility ~
Vertical Offset 0.00°
Sr | 30.85
Invert Elevation 2595
g » ic False
Elevation Reference DTMTopMesh
None =
tility |0 14
Utility Properties  Open WRility Properties
Extended -~
Def auilt
8/23/2020 3:10:54 PM
e Modified
le Not New
Locked Unlocked

b. If the baseline was not referenced when placing node Click the ellipse and follow the prompts to
define the reference baseline. Select the same alignment used for node placement, CL_SRG61.

Select Reference Element For Mode
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c. To verify this has taken effect, unselect & reselect the node. Reopen the utility properties and
check the References section. Close the properties dialogs.

v References
Baseline Feature CL_SR61
Easeline Station (ft) 706+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« @ Nodes
>
x Delete

=1
Conduits = |ty Drapesties
@& Drainage A

Rename

BB Profile Run P Hydraulic Run From Node
®  Report

[a] Fit To View

,® Zoom

= Isolate

Clear Isolate
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Bwreise 8.6 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. Selectthe 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 dialogis 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).

eference Element For Node

o Type an Elevation
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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.

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.

Define Outall E
@ Vertical Offset| [

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.
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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.

c. Finally, reselect the node and open the element properties. Scroll down to the Ultility 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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Beameie® &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

=~ | Conduit
< CommunicationsSegment
+ -~ Electrical Segment
-l Gas Segment

- StormWater
+ - Culverts
+ - Ditches
= Drainage Fipes
- Box

— Circular Pipes

e
----- & 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 A

O Pul 0.00

[] Segment Length |0.00
[ Slope 0.000%

Feature L

Feature Definition EEIE—CDI‘ICI‘E!’[B w

: 1
Name Prefix P-101

Type

B Description 18 inchiti
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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.

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.

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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@}’ﬁ?@h@ a8 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.

B View Control Pilg 1View

] Copy (@ 2 Views Plan/3D

5 Move g 2 Views Plan/XS
=7 Scale g 2 Views Plan/Profile

% Rotate g 2 Views Plan/Superelevation
v # 3 Views Plan/Superelevation/XS

¢ 3 Views Plan/Profile/3D

X' Select Links ' L@ 3 Views Plan/Profile/XS

e View Attributes @ 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 X5 View

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.

2
M Left Offset [0.00
Right Offset {100.00
B4 Station 706+50.00

& Interval 10.00 Select or Open View

- 4 E}Dﬂ_.-__:‘; OBuREE| ST
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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. Inplan view, select and open properties for P-101. Type in 25.00 in the Stop Invert field:

Utility A
S-101

Stop Node S-102

Start Invert 2595

2500}

[ ‘: i)n‘
True
20

Utility Properties  Open LRility Properties

b. Incross section view, click in the window to refresh and see updates both to P-101 and S-102 inverts.

View Properties !' 4 < | 706+50.00 |'| > >

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

Utility ~
Vertical Offset  0.00°
{ Elevation 27.21
25 00
|Use Slope of Surl False
Elevation Referer defauilt
Station/Offset Re CL_SRE1
Match Slope of C Fal
Utility Properties Open Wility 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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a.

= View 1, Defauit o} S e | -

- 4 PRBOND EE I

Z0U6297. 74 ADIOT.TT
SEUTOTE

100000

1.00000

Meet D00
P
DTI;roanh
= CL_SRE1
[ —

Eaended -

et e
1 Uriectund.
w [ throm View Display)

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 S102,
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.

¥ 3

Start Point 2006302.01°.403013.93"
End Point 2006331.29°. 403056 04"
5129
Feature ~
Feature Definiior Gireular-Concrete
e Name P-101
Descriptior 18inch
Trench o
Utility ~
25 20

Stop Invert 25.00
True
Unlity Properties Open Utility Properties

Extended -~

ockad

ii. However, to allow for pipe thickness, 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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- = = Argle SS5U7U5E
Scale X 1.00000

View Properties |v| | = T06+50.00 o=l > Scale Y 1.00000
3
Feature -~
InitCurb2
S-101
utility bad
Vertical Offset  0.00°
1ound Elevation 30.85
| Invert Elevation |24 20

& Slor False
Elevation Referer DTMTopMesh
Station'Ofizet Re CL_SR61

C iq

Utility Properties Open Uility Properties

Extended -~

Locked

Unlocked
Display Style (=51 (From View Display)

NOTE Refer to Standard Plans Index 425-001 for standard placement of structure bottom relative

to pipe.
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Bardiee 89 Place Land Use Areas

This example will show how to draw land use areas that can be used for automatically calculating composite
runoff coefficients from pre-defined land covers. To develop project-specific land uses and associated runoff
coefficient values with this same functionality, refer to Example 1.2.

1. Reset view control to plan view and zoom extents the design project.

2. Develop regions for areas to be used for land use:Drainage and Utilities > Drawing >
Groups > Create Region

AL X2 = ASHLE
% . i < - [ rrree e I v S e R F'__ 5H$ =
# e 1
Modify Break Trim . Measure Measure Measure = Create .
Element Elernent Multiple 7 ~ b4 Distance Radius Angle == Region '2/ LY 7
Modify Measure Groups Fa

NOTE  If a created region has an embedded hole (e.g. a grassed median within a roadway
pavement land cover) then the Place Land Use Area will not recognize the polygon.

Suggest creating two polygon regions so there is not a hole within any of the regions.

3. Convert those regions into land use areas:

a. Drainage and Utilities > Layout > Layout > Place Land Use Area
b. Method = Pick Shape

c. Choose appropriate land cover feature definition.

DRAINAGE DESIGN 93



Braraiee 870 Place Catchment

1. Resetview 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.

“roduction Dira ] Wiew

f"j .,/ _J : S

Place Place fir
Smartline Line Took= Place Block

Placerner 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 | 1L

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

a. Selectthe Basin — Collection System feature definition from the pull-down menu. This basin feature
definition is set up to automatically extract land use areas to generate a composite runoff coefficient
for the basin when the Hydrology Analysis is performed.

b. Since the catchment we intend to place drains to S-101, type in the Name Prefix DR-101.

48
Parameters -
Method |Pick Shape v
Feature ~

Feature Definition |Easin - Collection System « |

Mame Prefix |DH - 101 |
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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.

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.
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6. The input used for hydraulic analysis are shown below. Most properties are inherited from the pavement
feature definition. The composite rational method runoff coefficient will not be computed until Compute
Hydrology is performed.

xd
Lhdties Drainage
(5101 v @ @ [/ |
L = 3= []Addto Selection
<Show All> W
ri_ SEAT b : P -
w  <General> -
48
Label DR -101
Notes
GI5-1Ds <Collection: 0 ems>
Hyperlinks <Collecton: ( tems>
Drainage Area*Catchment\Basin - Collection £
v <Geomelry>
Geometry eCollection: 6 lems>
0334
Use Scaled Area? True
w  Active Topology
|s Active? True
~  Catchment
Outflow Element 5-101
Dedineation Type Marwal
w  Inflow (Wet)
Inflow (et} Collection <Collection: [ Rems>
w  Runoff
Runcff Method Rationa Method
Rational C (Defadt) 0.00000
Arez Defined By Land Cover Areas
Subareas <Collection: ) Rems:
(N/A)
Te Input Type User Defined Te
Time of Concentration (min) 10.000
10.000
»w FDOT_Sioem_Tab
(NAR)
~ Eem - - - ,,
Area Defined By
Specify how o define area data for catchment. and 3 single lumped area. or 3s in

NOTE  For drainage structures that have two inlets, such as a Median Barrier Wall - Type 2
(inlet on either side of the barrier wall), the catchment Runoff Area Defined By method
could be adjusted to ‘Multiple Subareas’ where a catchment area is drawn for each inlet
opening of the drainage structure and the runoff coefficient for each catchment can be
hard coded. Alternatively, there is another Area Defined By ‘Single Area’ where a site-
specific runoff coefficient could be hard coded into the basin’s Utility Properties.
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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

vea DefinedBy [N Z

Runoff Coefficient (Rational)
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 ltems>

»  Runoff
Runoff Method Rational Method
Area Defined By Muliple Subareas
<Collection: 0 items > [
Tc Input Type Liser Defined Te
Time of Concentration (min) 10.000
T Comg 10,000

9. Enter the following into the Subareas — Catchment (DR-101) window prompted by the ellipse, select
OK to close the dialog. Close utility properties.

Subareas - Catchment (DR-101) *
NE:J‘L?'E' Area Surface Runoff
{acres) | Description | Coeffident
(%)
1 20.0 0.267 |Pavement 0.95000
20.0 0.067 | Grass 0.25000

oK Cancel || Hebp

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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Bareise 8717 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 3.5 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 3.7 as needed.

Geometry ~
Start Point 2006424.11°,402937.62"
End Point 2006302.51°. 40301117

| 142 08
Feature -~

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

Trench No
Utility -~
Start Invert 26.50

Stop Invert 24 20
el 1.50

True

Utility Properties Open Uility Properties
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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 3.10 as needed.

w  ZEeneral>

Motes
GIS-Ds «Collection: [ tems
Hyperlinks «Collaction: [ tems
Feature Definition CrainageArea'\Catchment\Dn
v  <Geometry>
Geometry cCollection; 4 tems>
0.225
Use Scaled Area? Tue
v Active Topology
Is Ativa? Tiue
» Cabchment
Outflow Element 5103
Inflow ()
w  [Runoff
Runoff Method Rational Method
Area Defined By Multiphe: Subareas
Subareas <Colection: 2 tems
Te Input Typs User Defined Te

Time of Concentration ([ 10,000

Navigate to: Drainage and Utilities > Layout > Layout > Place Gutter and click to activate tool. The
tool will open by default with the prompt for Select Start Node and a change to the view symbology:
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5. Before following plan view prompts, update the dialog with the following:

a. Select the Between Nodes Method

b. Select the 2 Percent Cross Slope feature definition from the pull-down menu: Conduit >
Stormwater > Gutters:

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

4% Place Link Betw... — X = Conduit P
=~ StomWater
Method Between Nodes ~] &5-F Guiters
= & B . 4l 2 Percent Cross Slope
: i@ 3 Percent Cross Slope
Feature Definition |2 Percent Cross Slope |+ ] @ 5 Percent Shoulder
Name Prefix |Gutter-103 | @ 6 Percent Shoulder
Type GutterCatalog | | i~ & Ditch 4 Bot 4 Front 4 Back Paved
oo - i@ Ditch 4 Bot 4 Front 4 Back Sod
Des ~ i
o Yo Doscriptons Setects @ Ditch 4 Bot 6 Front 4 Back Paved
Curve Variables -~ i@ Ditch 4 Bot 6 Front 4 Back Sod
i@ Ditch 5 Bot 4 Front 4 Back Paved
Pull , i
- 6% | @ Ditch 5 Bot 4 Front 4 Back Sod
[ Segment Length [0.00 | @ Ditch 5Bot 6 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 ~

Feature Definitior 2 Percent Cross Slope
Feature Name  Gutter-103

Trench No
Utility ~
Start Node S-103

Stop Node S-101

Start Invert 31.40

3085

Single Gradient True
Utility 1D 453 |
Utility Properties Open Utility Properties J

8. Close open dialogs. With the gutter placed, the sample network is complete and ready for computations.
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Bearafise 8,72 Create

1. Use View Control to select 2

Profile Run

Views Plan/Profile. Select Cancel at the Open a Dynamic Profile View

prompt.
View Control P (@ 1View
Copy (# 2 Views Plan/3D
Move (@ 2 Views Plan/XS
Seale (| 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

-~

't
, C
Hydraulic

Run From Node Select Start Node

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

a. Enter S-101to S-102in th

b. Select the Const. Lines

e Name field.

Blue Feature Definition from the pull-down menu Linear > Roadway

Design > Plan/Profile 2D Lines > Construction Lines > Const. Lines Blue.

f" Create ...
Name

Feature

Name Prefix

Feature Definition (Const Lines Blue

- X
51010 5102

~

- Roadway Design
- Plan/Profile 2D Lines
+- Bamiers and Walls
= Construction Lines
[ @ Const Lines Blue
@ Const Lines Blue Dash
& Const Lines Green

4. Follow prompt and select S-101 start node.

DRAINAGE DESIGN 101



5. Select S-102 as Stop Node and left click to Accept Profile Run.

Select Stop Node or Reset to Accept

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 Utilities > Home > Primary
> Explorer >Drainage and Utilities >Drainage and Utilities Model > DRPRRDO01.dgn > Profile
Runs.

Drainage and Lttilties Model Survey
- E\-‘. @ ]
Search q

- Drainage and Utilities Model
4 DRPRRDO1.dgn , Default
> [E Nodes
P B Conduits
> @ Drainage Area
4 HB Profile Runs

> e

7. Right click on S-101 to S-102 to view the tools available to manage this profile from explorer.

- —— ‘ ‘ -
e i

Open Profile Model

Open Analysis Profile

= P-101

Open Engineering Profile
Rename

Reverse Profile Run

-.‘ﬁ. Regenerate Profile Run

@ Lock - Deactivate Profile Run Rules
[a] Fit To View

X Delete

C}

Clear Isolate
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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.

m-éy~-4d PPROGD EE N

® View 4, Profile - 5-101 to 5-102
M iU~ 4 PLPRMOEE DEI S Bl

NOTE In OpenRoades, 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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Bereise 8,78 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 DGNLib. 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
CeIIs,.& Templates Symbologies Definitions
Materials
* Byt ¢ oot

|
!r‘
= |1
F
i
7
¥
» € ¢« «

Dl amits, o Hemng
et € gt Tamgine Mome User Citts L etmrmrn
st -
o T Dy e e St KD TaghmiC it T st
T D g e | T o

1. While in the Default or Multi-Model Views in DRPRRDO01.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 DRPRRDO01.dgn.

4 W@ Standards
b Libraries
4 DRPRRDO1.dgn (Default)
>
b Feature Symbologies
g Annotation Groups
b Annotation Definitions
Civil Cells
Design Standards
Terrain Filters
Survey Settings
Site Layout Settings
Utility Filters

v v

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

4 v Node
i CommunicationsNode
i~ ConflictNode
| ElectricalNode
|~ GasNode
|~ GenericNodeAsset
|~ POLNode
4 & | StormWaterNode
4 & | Drainage Structures
4 | |7 Curb
v @& InltCurblL
v @& InitCurb1R
v @ InltCurb2

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
@] Properties

P Zoom v @& InitCurb?2

a lsolate
| S |n|tCurb2)5Dia
Clear Isolate




4. Rightclick 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.

NOTE

/] Properties (OpenRoads Standards) — X
7l @ Selection (1)
v @ InitCurb2J5Dia

Feature Definition ~
Name InitCurb 2J5Dia
Description Curb Inlet Type 2
Name Seed S-

Item Type ~
Item Type ﬂarageHd

Node ~
Default Height 390
Use Slope of Surface True
Structure Type Inlet Curb Opening
Network Type Storm Water Only

Hydraulic Prototype -~
Prototype Inlet Curb 2

User Data Extensions ~
User Data Extensions <Collection: 0 Rtems>

Symbology ~
Point Feature Symbology InitCurb 2
Connection Region Feature Symbology Drainage Connection Region
Solid Feature Symbology InitCurb 2

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

Item Type: no change needed.

Node: no changes needed.

Hydraulic Prototype: no change needed.

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.

User Data Extensions: no change needed.

Symbology: only the Solid Feature Symbology will need changes (see Step 6), but first a new
symbology is required.
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5. Close the properties dialog and navigate back through Explorer and right click to make a copy of the
InltCurb2 Solid Feature Symbology: OpenRoads Standards > DRPRRDO01.dgn > Feature symbology
> Solid > Node > Stormwater Node > Curb > InltCurb2. Name the new symbology to match the new
feature definition: InltCurb2J5Dia and right click to open properties.

4 "9 Standards @
b Lln:anes —~ s
= 4 ) Selection (1)
4 N DRPRRDO1.dgn (Default)
=" » InltCurb2
1B Feskwe Defitions » InltCurb2J5Dia
4 [ Feature Symbologies
- " Linear
Defaults ~
b ¥ Point
> & Profile Default Element Template None
4 %Soiid 3D »
b Conduit Top Template Drainage-Structures \Curb\3D Top\InitCurb2_35
4 Node Botiom Template Drainage-Bottoms\JBot 5Dia v
4 StormWaterNode T DBU;EB?;‘{BD‘O“OWIS 03
a
4 Curb JBot35x4
» InltCurb1L JBotSDia
» IntCurb1R ?Bi?fsoﬁuom
a
s InttCurb2 PBot35Dia_Ex s

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.

EJ Element Templates = X
File  Utilities
G @ x - AL Properties
| =-{& DRPRRDO1.dgn ) General Settings ~
i Mode{lng Levels DrainStruct_px
® Drainage-Structures Colois 3 Bylevel
? ga';gﬁ"“ms Line Styles Bylevel
a Weigh —
@ JBot35x4 S el Bytewdl
= Cell Settings ~
£ Drainage-Pipes
56 Unear " Active Cell J5
| € >
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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.

e

4[] Selection (1)

«| @ InltCurb2]5Dia

Feature Definition L
Mame Init Curb 2J5Dia
Description Curb Inlet Type 2 J-Bottom 5° Dia.
Name Seed 5
Item Type A
ltem Type Drainagenlet
Node A
Default Height 390
Use Slope of Surface True
Structure Type Inlet Curb Opening
MNetwork Type Storm Water Only
Hydraulic Prototype A
Prototype Inlet Curb 2
User Data Extensions e
User Data Extensions <Collection: 0 kems>
Symbology A
Faoint Feature Symbology InltCurb 2
Connection Region Feature Symbology Drainage Connection Region
Solid Feature Symbology InitCurb 2J5Dia L
-~ @ Flume3Bam2 M
« @ FumedBam2
w @ IntBarwllCG
~ @ IntCurb10
« @@ InktCurb1L
~ @ IntCurb1R
~ @ InktCurb2
- il InttCurb 21503
o @ IntCurb3L
aiic o InltCurb2)5Dia K
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4 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:

e Default Design Constraints
* Engineering Standards
e Scenarios
o Alternatives
o Calculation Options
e Calculation and Analysis
o Validation and Notifications
o Compute Center
o Calculation Summary
o Flex Tables
o Analytic Profiles
In OpenRoads Designer CONNECT Edition, the Drainage and Ultilities 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 Utilities 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

k4 Drainage and Utilities =1~ | TSN C:\Worksets\FDOT\2204955520
Home Layout Analysis Components Utilities View Tools Report Drawing Production Drawing View
a k - & Alternatives & Vvalidate '] Engineering Standards @ Compute Center
& l: iy Options [%iL Calculation Summary [{}’ Default Design Constraints]
Element ... Scenarios Compute _ -
a1 Selection L. ” ” d ) Notifications
Primary Selection Calculation Analysis Tools
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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:

*  Gravity Pipe
* Node
* Inlet

! Default Design Constraints

Gravity Pipe Node Inlet

Default Constraints Extended Design

Velocty Cover Slope Tractive Stress Part Full Design  Number of Bamels  Section Size
Velocity Constraints Type: Simple v [Jls Part Full Design?
Velocity (Minimum): 1250 ft's Percent Full Constraint Type:  Simgle
Velocity (Maximum): E?Wﬁ ftis Percentage Full: 1100.0

Close | P& 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 | 38 H l',_g' o & - = s
Home Layout Analysis Components Utilities View Tools Report Drawing Produ
* =) -~ o Alternatives 4 € Validate " Engineering Standards
t_ ;;; Options =L Calculation Summary
Element ... Scenarios Compute s
aj Selection i.i ~ v v ) Notifications
Primary Selection Calculation
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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.”

[ Engineering Standards o X
0 M3
Enable Label Severity | Element Type | Indude Elements | Field Test Criterion | value | Mn Max
0K 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.

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.

a Drainage and Utilities - | ng' ?c f _—_:q 7
Home Layout Analysis Components Utilities View Tools Report

-E. k 1;';.‘ _t*: o Alternatives q ED @Validate ") Engine
(8] ~ S

[frx Options [Z! Calculation Summary

Element ... Scenarios Compute o
@] Selection i ™ = v ) Notifications
Primary Selection ‘L_; Scenario 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:

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.
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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.

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.

* An Analysis performs calculations but does NOT change structure properties

» A Design option performs calculations and MAY change structure properties.

&4 Scenarios = X
Hydraulic Analysis
O-Xe=l1B-«»BSSF ¥
4 o

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.

a Properties (no selection) = X :J Properties - Scenario - Analysis (1... - X
Subsurface Utities Hydraulic Analysis Subsurface Liiities Hydraulic Analysis
757 -
[ v}QQ.?s. v | V|®»0 [75% v
[[] Add to Selection [[] Add to Selection
<Show Al <Show Al
Property Searct |2~ [ |[Propeny Searc . P
v <General> v <General>
1 127
Design Analysis
Notes Notes
v Altematives v Altematives
Active Topology Base Active Topology Active Topology Base Active Topology
User Data Extensions Base User Data Bxtensions User 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 Intial 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 Infiitration and Inflow
Rainfall Runoff Base Rainfall Runoff Rainfall Runoff Base Ranfall Runcff
Water Quality Base Water Qualty \Water Quality Base Water Quality
Sanitary Loading Base Sanitary Loading Sanitary Loading Base Sanitary Loading
Headloss Base Headloss Headloss Base Headloss
Operational Base Operational Operational Base Operational
Design Base Design Design Base Design
System Flows Base System Flows System Flows Base System Flows
SCADA Base SCADA SCADA Base SCADA
Energy Cost Base Energy Cost Energy Cost Base Energy Cost
I: Calculation Options l v Calculation Options
Solver Calculation Options Design Solver Calculation Options Analysis
Label
Label
Descriptive label for this element. Descriptive label for this element

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.

User Data Extensions
Physical

Boundary Condition
Initial Settings
Hydrology

Output

=| Infiltration and Inflow
=| Rainfall Runoff
Water Quality
Sanitary Loading
Headloss
Operational

Design

=| System Flows

SRR

]

" B s s
L

L

A

i

....;;|...|_+..

]

)@
A anta)

‘__|'._I [+
[l

i)

&4 Drainage and Utilities -oH-HE L ¢ =K
Home Layout Analysis Components Utilities View Tools Report Drawing Prody
@ k oy =.““!,: © Validate ["") Engineering Standards
|i, v E,' [—:;'. Options ;L Calculation Summary
= Element ... Scenarios Compute
@] Selection L.i ¥ v v Q Notifications
Primary Selection Calculation
:J Alternatives — X
Hydraulic Analysis
OXBEE<=E¥Y O

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.
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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 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.

a Alternatives - X
Hydraulic Analysis
OXBESIBETTO

=3 Adtive Topology A

° =
#-1[F User Data Extensions New
# Physical
+ Boundary Condition Delete
3] Inttial Settings .

B Duplicate
415 Hydrology 2 oo
#-[§ Output Open
%[5 Infitration and Inflow Merge Alternative
+-\[= Rainfall Runoff R
¥ Water Quality ki
J_' Sanitary Loading Report
+ Headloss
+-I[E| Operational Properties...

The Alternative Editor dialog boxes are typically organized with tabs for different Drainage and Utility features:

[E¢ Active Topology : Base Active Topology (DRPRRDOT -- D...  — a X
R REN)
1 Conduit 2 Lateral i Channel [T] Gutter 4 Pressure Pipe [ CatchE ¢ *
- Is
D Label Active?
* |yl =Basedata | =Local data [] =Inhented 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.
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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.

] Atternatives <= x
Hydraubic Analysis
OXBEsS=RYYTe
#i-i2| Active Topology e
il @) User Data Extensions
=] _?h,um;a

3 ] Boundary Con |11 New 21 IChR AR et
=) Initial Settings

i) Hydrmlogy

oI Output

#-Il=] Infilration and

0 (5] Ranfel Fungt~ Open

-l Water Cualty Merge Altemnative

i l= Santary Loadi

v 3] Heatoss

#-15] Operational

-] Devign

+-li5| System Rows Properties...

ceans

Delete Base Alternative

Duplicate

Rename

Report

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.

Boundary
Condition
Type

UserC ~

Boundary Element
Crown

Elevation-Flow Curve
Free Qutfall

Normal

Tidal

Time-Elevation Curve
User Defined Tailwater

OUTPUT ALTERNATIVES

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

Output Options
Summary 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.

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.
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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.

&4 Alternatives - X
Hydraulic Analysis
OXPEE=ERET O
| Active Topology

User Data Extensions

Physical

Boundary Condition

Initial Settings

Hydrology

Output

Infitration and Inflow

Rainfall Runoff

Water Quality New ’
Sanitary Loading
Headloss
Operational
Design

System Flows Open

SCADA Merge Alternative
Energy Cost

+
+
+
+
+
+
+
+

{om] o o] o e ) ) e

Delete

Duplicate

R R o O O o O O

mi il almi o]

Rename

Report

A Prcpuiie
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@-H-B O
Global Rainfal 2 Manhole [0 Outfal [C] Catchment 2 Pond & Wet Wel
Storm Everts
Alternative: |Base Rainfal Runoff |
Globel Storm Event Zone 2-3 Year [
Source {Omhan focal) |
Return Event: [3 |
Intensity (Average): ) | inth
Degpth: [nvA) | in
Duration (Modified Rational):  |0.000 | min
Ciimate Adjustments
Climate Adjustment Type: |None v
Climate Adjustment: [0.0 | %
* [l =Basedata vl =Local data [J = Inherited data
&3 Global Storm Events X
Ret Duration Mandmum Climat Climat
12: Ba Bmll*rﬂw Zone 2 - 3 Year Orphan (local) 3 0.0 0.000 7.596 0.000 |None 0.0
| Cese || e




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.

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.

E*

v B v a (7]

[ Condut [ Catch Basin o Manhole @ Transition
HEC-22 | Absolute | Headloss | Headloss | Headloss | AASHTO | :

- ID Label H::glzsds Benching | Headloss |Zoeffident Coeffident Coeffident, Shaping mc-l-iuf:;!lo.

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

438: 5-101 438 |5-101 |Standard | ~0.00000 §

450: S-103 450 |S-103 _Standard | | 0.00000_

* [y] =Basedata i} =Local data [] =Inherted data

Supported Head Loss Methods by Solvers
Absolute | Standard | Generic | HEC-22 (2"%) | HEC-22 (3™) | AASHTO Flowvs. Loss | HEC-22 (Minor Loss Eq)
GVF-Convex Y : i | ¥ ¥ Y Y Y
GVF-Rational | Y Y Y Y ¥ Y Y ¥
DwW i g ¥ ¥ Y (simplified)
SWMM Y Y ¥
Supported Head Loss Mode by Solvers
Absolute | Standard | Generic | HEC-22 (27%) [ 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
DW 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.
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CALCULATION OPTIONS

Calculation Options can be edited and created through the Calculation Options Manager, accessible from
the path: Drainage and Utilities > ANALYSIS > Calculation > Options:

Drainage and Utilities v [ H l::.! fo « ~ g = =

Home Layout Analysis Components Utilities View
k oy - o Alternatives & Validate
[ % Opti oW [l Calculatig
Element ... ompute .
@ Selection i..i ¥ » v ) Notificati
Primary Selection Calculation
&4 Calculation Options - X
= Solver
{## Design
{5 Analysis

As defined in Bentley Drainage and Utilities CONNECT Edition Help,

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.
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E’] Properties (no selection)

Subsurface Utiities Hydraulic Analysis

T~ 3 - [JAddto Selection

Minimum Structure Headloss (ft)

IPropefty Search v | o~ _
v <General> A
ID 27
Label Design
Notes
Active Numerical Solver GVF-Rational (StormCAD) @
GIS-IDs (Delimited)
Calculation Type Design
Minimum Time of Concentration (min) 10.000
Use Minimum Tc as Minimum System Time? True
v Gravity Hydraulics
Maximum Network Traversals 5
Flow Convergence Test 0.00100
Flow Profile Method Capacity Analysis
Number of Flow Profile Steps 5
Hydraulic Grade Convergence Test (ft) 0.00
Average Velocity Method Actual Uniform Fow Velocity

0.00

Governing Upstream Pipe Selection Method Pipe with Maximum QV
Structure Loss Mode Hydraulic Grade
Include Conduit Flow Travel Time in Design True
Save Detailed Headloss Data? False
Gravity Friction Method Manning's
Use Explicit Depth and Slope Equations? False
lgnore Pipe Travel Time in Carrier Pipes? False
Correct for Partial Area Effects? True
v Inlets
Active Components for Combination Inlets on Grade  Grate and Curb
Active Components for Combination Inlets In Sag Grate and Curb
Neglect Gutter Cross Slope For Side Flow? True
Neglect Side Flow? False
Grating Parameters (United Kingdom) <Collection: 5 tems>
v  Pressure Hydraulics
Liquid Label Water at 20C(68F)
Pressure Friction Method Manning's
v Rational Method
Use Rational Method Freguency Factors False
Allow Runoff Coefficient to Exceed 1.0? False
Carryover Modeling Method As Flow (HEC-22) i
> Headloss (AASHTO)
Active Numenical Solver

Numerical solver to use in scenarios referencing this calculation option.

HINT  See the bottom of Properties dialogs for detailed description of the selected field.




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.”

ut Analysis Components Utilities View Tools
I » Alternatives @ 2 Validate
t— [ixy Options [l Calculation Summary
Scenarios Compute _ Tl
v v O Notifications
Calculation
Drainage and Utilities X

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

ut Analysis Components Utilities View Tools
- o Alternatives 2 Validate
SCEVr—i;)s f% Options Compulis L Calculation Summary
: !
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 Ultilities 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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&4 User Notifications e X
Hydraulic Analysis

Engineering Standards
H D rP._LI @ By [

l Message Id Scenario  Element Type Blement id  Label Time (min) Message Source
44045 Analysis Catchment 446 DR-101 (N/A) Time of concentration for... Hydraulic Results
44036 Analysis Conduit 444 P-101 (N/A) 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.

COMPUTE 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 Production Drawing View
P o Alternatives € Validate "' Engineering Standards ||§| Compute Center
I:h [iey Options 5L Calculation Summary & Default Design Constraints
Scenarios Compute _
2 v D Notifications
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.

&4 Compute Center = X
Hydraulic Analysis

TBEE @0

Scenario

Analysis viB- &

v Calculation Options
Solver Calculation Options Analysis

Active Numerical Solver GVF-Rational (StomCAD)
Calculation Type Analysis
Minimum Time of Concentration (min) 10.000

v Gravity Hydraulics

Gravity Friction Method Manning's
v 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

&4 Drainage and Utilities rodEE R a2 S s

Home Layout Analysis Components Utilities View Tools

“’éL k 'm -hl_--l | § Alternatives @ Validate

(8] = E' % Options E: Calculation Summary
== Element .., Scenarios Compute —

@i Selection i v v Q Notifications
Primary Selection Calculation

As long as the Show this dialog after Compute checkbox is checked, the following Calculation Summary
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
Label: |Bnalysis |
Storm Event
Rainfall Alternative Label: |Base Rainfall Runoff ]
Global Storm Event: Zone 2- 3 Year
Return Event: 3 years
Calculation Executive Summary

>>>> Info: Subsurface Network Root: S-102
>>3> Info: Subsurface Analysis iterations: 1
>3>> Info: Convergence was achieved.

[] Show this dialog after Compute Messages.. = Report Details... Close Help
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KL Calculation Detailed Summary X
Calculation Options  Catchment Summary Link Summary MNode Summary  Inlet Summary Pond Summary
General Hydraulics and Hydrology
Maximum Network Traversals: |5 | Flow Profile Method: Backwater A
Flow Convergence Test {}(}01 00 I Number of Flow Profile Steps: 5
/drau rergence T 0.00 |
bkt Hydraulic Grade Convergence Test: | &
Average Velocity Method: Actual Unform Row Velocity
Neglect Gutter Cross Slope For Side Flow? Minimum Structure Headloss: 500 | &
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

..; Qu eries

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).

&4 FlexTables - X

Hydraulic Analysis

= o

[ Tables - Hydraulic Model
[ Tables - Shared
1)-[[7] Tables - Predefined

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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&4 FlexTables — X

Subsurface Utities |
D v
=[] Tables - Hydraulic Model
--[7] FDOT-Spread
-] FDOT-Outfall
-7 FDOT<Conduit-StormTab
7] FDOT-CB-TopBot
2 FDOT-MH-TopBot
-] FDOT-Plans-Pipe
-.[7] FDOT-Plans-Outfall
7] FDOT-PlansCB
‘.  FDOT-Plans-MH
[ Tables - Shared
[#-[7] 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 > HOME >
PRIMARY > Explorer > Drainage and Utilities Model > (dgn file) > Profile Runs and right clicking on
any profile run. Refer to Chapter 3 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.

BY 8- -Q-boe O
» Show Annotation Labels

~*  Show Profile Annotation Table

Show HGL
Show EGL
Show Legend

S L

Axis Options...
Chart Options...

Export to DXF...
Export to Drawing
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[l Profile: 5-101 to 5-102

g v | & v [~ ol o]

Label: 5-101

ID: 438

Type: Catch Basin

31.00
30.50
30.00
29.50

28,00
28.50 |-

S$-101 to S-102 - Analysis

28.00
27.50

27.00

Elevation (ft)

Label: P-101
Type: Conduit
1D 444

= EGL
- HGL

| Lahel: 5-102

Type: Outfall
100439

26.50 |-
26.00

25.50
25.00
24.50

24.00

0.000

IDiLabel
unk Length (ft) |
Rise {in}\Material |
Flow [cfs)
Shups %)
milabel | 43815-101
Ground [t} 3083
tnvart (/) 2420
Station (ft) o.0e

30.000

TAdPI0L
56697
18.0\ Concrate
et

0353

4335102
Britie
2500
56,687

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.
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OPEN ENGINEERING PROFILE

Similar to the Analysis Profile, Engineering Profile displays the HGL results, but includes additional
customizable label options for the drainage features.

®B-Q-ee

vee e dleg 000 Time: |

=-fA# Conduit

35.00

>\ O[]

[ @ Lateral e
-] @ Channel 220
#-f] @ Pressure Pipe

=-{E] Catch Basin I

EA <Free Form Annotation: 30.00
-] # Manhole

-.[] @ Property Connection
E- & Tap

-] @ Transttion

{4 @ Cross Section
- A Outfal

5-102
25.00
/ 0.00

P-10

Elevation (ft)

25.00

E‘ # Pond

i = Pond Outlet Structure
i-fA @ Headwall

i @ Pump

i-p @ Wet Well

i-[/] & Pressure Junction 20.00

i o e R -0+50 0+00 0+50 1+00

m-pe @ Air Valve

e [ ] [

Station (ft)

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




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 Chapter3 exercises (S-101, S-102, and S-103) will be the starting point

for this chapter exercise.

Exercise 4.1 Review and Set Default Design CONSIraINTS.........cccuuvieiiiieeeeeeiis e e
Exercise 4.2 Create a new Engineering Standard.............coovviiiiiiiiiiiiieecee e e e
Exercise 4.3  Create a new Analysis Scenario with adjusted Alternatives............ococveeeiiiiieee e
Exercise 4.4 Compute Center, Validate the model, resolve Notifications, & Compute Scenario.......... 136
Exercise 4.5 Review ReSUItS iN FIEX TADIES.......cuuiiiiiiiie e
Exercise 4.6 Review Results in Analytic Profil€S..........cuiviiiiiiiiiie e

Baraise 41 Review and Set Default Design Constraints

Open FDOTConnect, set the Workspace to FDOT and select the Workset — 22049555201
Browse to the drainage folder and open DRPRRDO1.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 Pipe  Node  Inlet

Default Constraints Extended Design
Velocty Cover Slope Tractive Stress Part Full Design Number of Bamels  Section Size
b. Node
Gravity Pipe Node  Injet
Default Design Constraints
Pipe Matching: Crowns v
Matchline Offset: I{}.DO | ft
Allow Drop Structure?
Use Drop Structure to Minimize Cover?
Minimum Drop Depth: ‘ 1.00 f
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c. Inlet: Maximum Spread and Maximum Gutter Depth are project-specific and require user input to
compute analysis or design.

Gravity Pipe Node Inlet
Default On Grade Inlet Design Constraints

Maximum Spread: |D.DDG ft Minimum Efficiency on Grade: (0.0 | %

Maximum Gutter Depth: [0.00 | #

NOTE 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: l'[Ai.DDU ‘ ft

Maximum Gutter Depth: 028 |

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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Bwreise 4.2 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. Navigate through the following path and open: Drainage and Utilities > ANALYSIS > Calculation >
Engineering Standards.

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

vl Engineering Standards
[ ¥

Enable Label Severity

= L

3. Proceed from left to right, completing the columns for the 3.10.1 18" pipe criteria as follows:
0. 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 4

Figlds > e Lnique Values

Label o Unigque Values
B{Dinetr )| = =
| | Diameter Comection Factor ' - S
D Diversion rating curve <Count> > = And
D Diversion Type ] ) -
|| Downstream Condut = <= Or
|_j Downstream Conduit Flow Type ; ;

D Downstream Endwall Definition Type . .U
l__] Downstream Structure

'[_: Downstream Structure Benching

|__'I Downstream Structure Energy Grade...
|| Downstream Structure Enerav Grade...

[y [ Validate on OK

ConduitDiameter <= 18

e

W

e. Field = Length (Construction) (ft)
f. Test Criterion = <=

g. Value = 300.00

E Engineering Standards

OXBHE MM
Enable Label Severity | Element Type Indude Elements Field Test Criterion Value
i 3.10.1 18 inch |Error Conduit ConduitDiameter <= 18 Length (Caonstruction) {ft) <= 300.000
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4. Click the Icon for Validate Using Engineering Standards

Ei Engineering Standards

(X B[] @

Enable | Label | Severity | ElementT
1 Validate using Engineenng Standards

—_—

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.

& J User Notifications — x

o |Jser Motfications  Engineerng Standards
SHERS e

Message Id Scenario Blement 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.

=] Engineering Standards

0 X B[+ 3
Enable | Label | Severity Element Type Include Elements. Field Test Criterion | Value
i 3.10.1 18 inch Error Conduit ConduitDiameter <= 1i Length (Construction) (ft) | <= 100,000
b [
Drainage and Utilities Problem *

Cne or more Engineering 5tandards have been violated.
£ | " Please refer to the Engineering Standards tab for validation
messages.

: i

o 1 [
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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.

:J User Notifications ) ’
Hydraulic Analysis

@ User Notfications @ Engineering Standards

HELH® @
Message id Scenario Element Type Element Id Label Time Message
O Analysis Condutt 454 P-103 (N/AY Length Construction) (142 077 ft} is not less than or equal to 100.000f.

< >

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 revalidate.
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Braraiee 48 Create anew 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.

&4 Scenarios — X
Hydraulic Analysis

- X=R-»BS%E Y .

=

Design

4

Make Current

Compute > |

Validate
New > Base Scenario
Properties Child Scenario
oo New Pre/Post-Development Scenarios...
Delete
New Storm Event Scenarios...
Report

3. Name this scenario 4 in/hr Absolute Intensity (Spread Only)

:J Scenarios - X
Hydraulic Analysis
1+ X =TI ~w B S E & |BEgSearch @
Design

=« Analysis

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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4 Properties (no selection) - X
Subsurface Utiities Hydraulic Analysis
[ v @ @ [~
T - % - [JAddto Selection
<Show Al>
IPmpert‘,‘ Search vl L~
v <General>
C 456
abe 4in/hr Absolute Intensity (Spread Only)
Notes
v Altematives
Active Topology <I> Base Active Topology
User Data Extensions <I> Base User Data Extensions
Physical <|> Base Physical
Boundary Condition <|> Base Boundary Condition
Initial Settings <I> Base Initial Settings
Hydrology <I> Base Hydrology
QOutput <I> Base Output
Infiltration and Inflow <I> Base Infitration and Inflow
EEI S > 6 Rarial Rundh ®
Water Quality <I> Base Water Quality
Sanitary Loading <|> Base Sanitary Loading
Headloss <I> Base Headloss
Operational <I> Base Operational
Design <I> Base Design
System Flows <I> Base System Flows
SCADA <|> Base SCADA
Energy Cost <I> Base Energy Cost
v (Calculation Options
Solver Calculation Options <I> 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.

<I> Base Rainfall Runoff [v]
Water Quality <New...>
Sanitary Loading <|> Base Rainfall Runoff

Base Rainfall Runoff

_Headloss

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 X

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

[ ok ][ conce

7. OpentheAlternatives Manager from the following path: Drainage and Utilities >Analysis > Calculation
> Alternatives. Find the new Rainfall Runoff Alternative and double click to open properties.

= I|=|§_| Rainfall Runoff
=) E— Base Rainfall Runoff
----- E— 4 in/hr Absolute Intensity (Spread Only) - Rainfall Runoff Altemative - 1
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E!' Rainfall Runcff : 4 in/hr Absclute Intensity (Spread Only) - Rainfall Runoff Alternative - 1 (DRPRRDOT -

a0

Global Rainfall .5 Maphole [F] Outfal [] Catchment @ Pond @ \Wet Well

Storm Events

Alternative: |4 in/hr Absolute Intenstty (Spread Only) - Rairfall Runoff Afte|

Global Storm Event: | Zone 2-3 Year w -]

Source: |Dfphar1 {local) |
* [¢| =Basedata v =local data ] = Inherited data

8. For Global Storm Event, use the pull-down menu to select Absolute Intensity 4 in/hr — O 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

Retun | o &ngi%‘;g M:ﬂ‘r‘:"‘ Intensity Climate Climate
Alternative Global Storm Event Source Event (p Rati Intensi (Average) | Adjustment Adjustment
(years) in) a c_JnaI) TETEL (in/h) Type (%)
5 (min) {in/h)
12: Ba |Base Rainfall Runoff Zone 2 - 3 Year Crphan {Jocal) 3 0.0 0.000 7.596 0.000 |Mone 0.0
457: 4| 4in/hr Absolute Intensit... | Absolute Intensity 4infhr - 0 Year | Orphan {ocal) [u} 0.0 0.000 4.000 0.000 |Mone 0.0
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Braraiee 44  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.

ﬂ Compute Center — X
Hydraulic Analysis
BE=E SO
Scenario
Design v 8- IEE
E_
4 in/hr Absolute Intensity (Spread Only)
v <General>
Active Numerical Solver GVF-Rational (StomCAD)
Calculation Type Design
Minimum Time of Concentra 10.000
v Gravity Hydraulics
Gravity Friction Method Manning's
v Pressure Hydraulics
Pressure Friction Method  Mannings

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.

Click the E| icon to Validate the model. Click OK to close the error message.

Drainage and Utilities

X

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

[ o ]

5. Click the 2l icon to open the User Notifications Manager and review messages:

a User Notifications

- x
Hydraulic Analysis
User Netffications ~ Engineering Standards
S HEB®W @
Message Id Scenaric Bement Type Bementld  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 in the calcu...  Hydraulic Results
44036 Analysis  Condut 422 P-101 (N/A)} Conduit does not meet minimum cover constraint. Hydraulics Validation
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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

a Properties - Catchment - DR-101 (446) = X

e
R
2, :’a i

Subsurface Ltiities Hydraulic Analysis
| v| @ @ [Bn v

U ~ []Addto Selection

C.

d. Repeat Steps 4 and 5 to re-validate the model and view user notifications to see that the time of

<Show All> v
Property Search e ,D -l
v <General> B
446
Label DR-101
Notes
GIS-IDs <Collection: [ items>

Hyperlinks <Collection: 0 items>
Feature Definition Drainage Area‘\Catchment \Drainage Areas\Paveme
v <Geometry>
Geometry <Collection: 13 tems>
0.334
Use Scaled Area? True
v Active Topology
Is Active? True
v Catchment
Outflow Element 5101
~  Inflow (Wet)
Inflow (\Wet) Collection <Collection: 0 items>
v  Runoff
Runoff Method Rational Method
Area Defined By Multiple Subareas
Subareas <Collection: 2 items>
Te Input Type User Defined Tc
0.000
t 10.000
v Resulls

Enter 10.00 in the Time of Concentration (min) field and close the properties dialog.

concentration warning has been resolved.
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7. Click the Compute icon next to the current scenario and select Scenario.

&4 Compute Center — X
Hydraulic Analysis
BEE RGO
Scenario _
[ v|B - & p
v Calculation Options | Scenario
Solver Calculation Options  Analysi -
: Hierarchy...
v <Gemeab Children...
Active Numerical Solver  GVF-R,
Calculation Type Analysi Batch Run...
8. Review the Calculation Summary.
Qg GVF-Rational Calculation Summary X
Scenario
Label: [Analysis |
Storm Event
Rainfall Alternative Label: |Base Rairfall Runoff ]
Global Storm Event: Zone 2 -3 Year
Return Event: [3 years
Calculation Executive Summary
>5>> Info: Subsurface Network Root: 5-102
>35> Info: Subsurface Analysis iterations: 1
»>>> Info: Convergence was achieved.
1 Show this dialog afier Compute | Messages..| | Repot | Detals.. | Cose | Hep |

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 Motification Details = o x
H®® e
Message... Scenaro  Bemert Type  Elemertld Label  Time jmn) Message Source
44036 Analysis Condut £ P11 [N/A) Conduit does not meet minemum cover constraint. Hydraulics Validation
40120  Analysis Catch Basin 438 510 (N/A)  The depth of ponding excesds the maximum depth constraint for this In Sag’ nlet. Hydraulics Validation
@111 Analyss Outfall 435 5-102 (N/A)  User defined talwater is ignored. Frontwater analysie for a hydravlically steep condition or 8 mingmum tailwater control wil govem.  Hydraulic Results
203 Analysis (N/A) -1 N/A) 0.000 One or more condulls are operating under pressure at this time step. Hydraulic Resulis
c. Open Details... and review the Calculation Detailed Summary with tabs for each type

of drainage feature.
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[ Calculation Detailed Summary X
Hydraulic | Hydraulic
Ly | SECton | Branch | Subnetwork | Flow | Velogty | GradeLine | Grade Line Depth | Depth
Twe | D | outfll | (cho) an) (out) & | X
(ft/s) (ft) (fY)
P-101_|Cirde 1/5-102 166 3.16 25.71 25.48 0.51 0.48
|P-103  |Cirde 1/s-102 112 393 26.89 25.71 0.39 0.51

9. Close the open dialogs and Compute Center.




\,

Barelee 445 Review Results in Flex Tables

1. Navigate through the following path and open: Drainage and Utilities > Analysis > Analysis Views
> Flex Tables.

2. Inthe Hydraulic Analysis tab, review the available Flex Tables in the Hydraulic Model and Predefined groups.

& 4 FlexTables - *

Subsurface Lhilties  Hydraulic Analysis
1« = | B~
=[] Tables - Hydraulic Model

----- ] FDOT-Spread

----- [ FDOT-Outfall

----- ] FDOT-LConduit-StormTab

----- [ FDOTLB-TopBet

----- i FDOT-MH-TopBat

----- 7] FDOT-Plans-Pipe

----- ] FDOT-Flans-Cutfall

----- [ FDOT-PlansCB

----- i FDOT-Plans-MH

ﬁ Tables - Shared

=R Tables - Predefined

----- ] Metwork Blements Table

----- [ Conduit Table

----- ] HEC-22 Table A

----- ] DOT Report

----- [F] Combined Pipe/Node Report

----- i Lateral Table

----- i Channel Table

----- [ Gutter Table

----- [ Catch Basin Table

----- “ Manhale Table

----- = Tap Table

----- & Transition Table

----- i Cross Section Table

----- [ Outfall Table

----- [ Catchment Table

----- i Headwall Table

3. Open FDOT-Conduit-StormTab, the FDOTConnect Workspace equivalent to the Drainage Manual
Storm Tabulation format.

[F1 FlexTable: FDOT-Conduit-StormTab (Current Time: 0.000 min) (DRPRRDO1 -- Default.stsw) — m} *
b BB F| e # B8-S

3 ¥ [l ' i . . _— i
e | o i i 5T P | P 15 G s o % | it T T B s | R s O S I o o T

T Area | Area ) 'ﬁr!'le Flow) Flow | Flow |:adlos| Start) Jstreal pstaar‘ arrek Jisplay Flow)

st (1) | 2959 i | M e | S | e | e | ) ™S anste] @ | @ | @ o ool o ™9l e

444: P-101 P-101 |5-101 | 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....|0.356 0,353 |0.151 | 3.16 ( 3.82 | 6.76
444: p-101 5-102 25.43 | 25.00

454: 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 |26.89( 26.50 [ 1.18 | L.... 1|18... |1.500.... |0.858 0,887 |0.151 | 3.3 (6.06 | 10.71
454: P-103 S5-101 25.71| 25.20
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a. Right click in any column header to see the table formatting and sorting options.

2l Sort »
Filter ¥
Reapply Sort/Filter

Eﬂ Freeze Column
Select Column

gl AddColumn »
[y Remove Column

Relabel...

Sort Upstream->Downstream
Sort Downstream->Upstream
Sort Dendritic (Upstream-> Downstream)

b. Click the Editicon [*] to view which database properties are used to populate the table.

Table : FDOT-Conduit-StormTab X
Table Type: |m |
Available Columns: 192 E Selected Columns: 29
Label A Add Label A
|| -EGL- Upstream Downstream ] -Node- Upstream Downstream
] Ground- Upstream Downstream | Length (Unffied)
] -Invert- Upstream Downstream | Upstream Inlet Area
j -X- Upstream Downstream ij!emDrahagekea
] -Y- Upstream Downstream E | System CA
| Adusted Headloss Coefficient (HEC-... | System Flow Time
) Allow Muttiple Barrels? | Time (Pipe Flow)
%Mﬁeﬁl Inflow Energy Loss | Svstem Intensitv ¥
[ fems M50 Bloaid ¥ |ﬂ E

[1 Only list fields that apply to the active solver

[ ok ]| concel || Hep

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.

= ENEN

4. Close the open dialogs and Flex Table Manager.




ExelrciseR4%6; Review Results in Analytic Profiles

1. Navigate through the following path and open: Drainage and Utilities > Analysis > Calculation >
Scenarios > Scenario Manager.

4 <y Drainage and Utilities Model

4 <y DRPRRDO1.dgn, Default

b [E Nodes
P = Conduits
> @ Drainage Area
4 HB Profile Runs
¥} @ Profile Ru
NS Depein BB Open Profile Model
=1 p-103 Open Analysis Profile
=1 p-101 Open Engineering Profile
Rename
2% Reverse Profile Run
5‘1 Regenerate Profile Run
8 Lock - Deactivate Profile Run Rules
[a] Fit To View
X Delete
,® Zoom
s Isolate
Clear Isolate

o

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

=3 Profile: Profile Run
B @-RQ-B|0e ©

" Show Annotation Labels

~ Show Profile Annotation Table

v Show HGL
’[@‘ Show EGL
v  Show Legend
Axis Options...
Chart Options...
Export to DXF...

Export to Drawing
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&l Profile: Profile Run

Brl@-Q-Hlxke aoo B 1me |

“Label: 5101 _
Type: Catch Basin
10: 438

60.000 80.000

100.000

120.000

140.000 160.000

m'Label A54VP-103 a4 1oL
Link Length (ft) 146.083 56657
Rise (in)iM; | 180\ Concrete 1B.0 { Cancrete
Flow (cfa) 112 168
‘Slope (%) 0.887 0353

10\Label [#50 \'5-103

Graund (f) | 3140

tvere (7) | 23150

Station (ft) '".!'.‘I'W

3. Close the open dialogs.




5 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 Ultilities
Workflow and FDOTConnect Workspace. They are:

*  Named Boundary

* Place Note and Place Label

*  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 Utilities > Drawing 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.

Named
Boundary -

Named Boundaries
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4% Place Named Boundary Civil Plan - X

BY=®%/~700

iDrawing Seed:

(none)

v

Detail Scale:
Name:
Description:
Group:
Name:

Full Size 1= 1

Plan 1

(New)

Untitled

Description: |
[] Start Location: |
[ Stop Location: |

Length:

Left Offset:

Right Offset:
Overlap:
Boundary Chords:

| 900.000000

| 20.000000

0

[¥] Create Drawing
4] Show Dialeg

The Drawing Seed selected determines which style sheet is created. In FDOTConnect Workspace, the
predefined FDOT sheet seeds populate the list:

(none} - l
Name

(none)

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

11x17 Plan Over Plan

11x17 Plan Over Profile - Plan
36x48 Drainage Plan

36x48 Plan Only

36x48 Plan Over Plan

36x48 Plan Over Profile - Plan
36x48 Triple Plan

36x72 Drainage Detail - Plan

‘Place Named Boundary Civil Plan > Identify 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.




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.

_,.;}' Named Boundaries — W

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.

Models Before:

[El Models - .
Type 20/3D Name Description 4+ Design File Sheet Number
{:.J'_'| L) Default Master Model v C\Worksets\FDOT\22049555201_CE\drainage\DRPRRDO1.dgn
L[] P Default-3D ¥ C\Worksets\FDOT\22049555201_CE'\drainage\DRPRRDO1.dgn

Models After:
[E Models i X
N i i
L = | Bl .

Type 20/3D MName Description 4= Design File Sheet Number
C_)_'| L] Default Master Model v C\Worksets\FDOT\22049555201_CE\drainage\DRPRRDOT.dgn
Fi‘i ‘P Default-3D v C\Worksets\FDOT\22049555201_CE\drainage\DRPRRDO.dgn
Y _l  DrainagePlan 1 ¥ C\Worksets\FDOT\22049555201_CE\drainage\DRPRRDO.dgn
Y _l  DrainagePlan 2 v C\Worksets\FDOT\22049555201_CE\drainage\DRPRRD01.dgn
[3 _l  Drainage Plan 1 [Sheet] C\Worksets\FDOT\22049555201_CE\drainage\DRPRRDO1.dgn Drainage Plan 1
(= 0 Drainage Plan 2 [Sheet] C\Worksets\FDOT\22049555201_CE\drainage\DRPRRDU1.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.
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SAVED VIEWS

Saved Views are also created for Named Boundaries and can be managed from the icon at the following
path: Drainage and Utilities > VIEW > SAVED VIEWS

View

X5 % G O
Cli C Update Saved A

Voluir?ne 3 Saverga\?ieew Vﬁzwatseett?:;s Sa\.reF;IP\l?:ew
Clip Saved Views i

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

4% Create Saved View - X
Method: | From View =
View Type: | Detail hd
Name: | Untitled
Description:

[] Create Drawing

[ Associative

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 Production Drawing View
A
AlB= A B A ¥ A ABC
i AS AY 4 AN
Place Place [Place| Place Edit Change Text A Element Model
Table Note |Label| Tet Text Attributes /~ ~ Annotation~ Annotation ~

Tables Notes Text ™ Annotations 7
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As described in Bentley Drainage and Utilities CONNECT Edition Help,

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 _

4‘?‘ Place Label Settings =

EX e
Type: | Text Favorite .

Favorite Name: | Cell
| Text Favorite |

NOTE  Labels are placed on the active level. Make sure the correct level is active before using the
Place Label tool. Itis 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
L B ﬁ ABL A ABC = 1"=50"
A AP AT s | N P 4 & A
Place Edit Change Text Element Model Named
Text Text Attributes A *  Annotation* Annotation ~ Boundary ~ é_jAnnc
Text ] Annotations Named Boundaries Drd
A | v ‘ | + Text Favorite Manager
Text Favorite Manager

4 FDOT_Text Favorites_Text Styles_Dimension Styles.dgnlib
b Roadway
b Structures

4 SUDA LABELS

DRAINAGE DESIGN 148



CELL

For Drainage Workflows in FDOTConnect Workspace, cells are used for labeling drainage structure
numbers. The cell library is named SUDA_LABELS.cel.

4% Cell Library: [C:\FDOTConnect\Organ...\Suda_Labels.cel] - X
File
<o [
o3 X @eeo [

: Name Description Type
[ = _SU_PLAN_NODE ID _SU_PLAN_NODE_ID Graphic ]

§3 _SU_PLAN_NODE_INFO _SU_PLAN_NODE_INFO Graphic

&3 _SU_PROFILE BUBBLE _SU_PLAN_NODE_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 View
c A A8 A7 Y A ABC .
. At Az A (. ) o]
A
Place Edit Change Text Element Model Named
I Tet Tedt Attributes A~ ~ Annotation~ Annotation~ Boundary ~
e B Annotat p2¢  Annotate Model
i | [ . Remove Model Annotations

Inthe 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 N8 Annotation Groups
b & Plan
4 g Profile
4 Drawing
» Profile Gird 50_5 Drainage

a Linear

» SU_Profile - Linear Annotation Group - Pipe Info
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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).

ﬂ FlexTables -
Subsurface Ltiities Hydraulic Analysis
- X = ‘ -9

[ &1 Tables - Hydraulic Model
FDOT-Plans-Pipe

FDOT-Plans-Outfal
FDOT-Plans-CB
FDOT-Plans-MH
Pipe Data
'Lm.gm- \ Start Node mvefT Stop Nade fnvert Optianal
Labe! (Consg,’:?jc“om e (Upstream) rSrffattJU {Downstream) rs{rf?f‘l Pipe
Structure Data
Sump
; Reflerence
iine | Baseline | Basefine - Elevation Pine
Label 'E—‘(’,?ﬁ:j;’é Sf;}trf}nn Ol;;zilet Structure Type nggﬁgfgns Notes Efﬂpﬁfaﬁon t’_‘)lrtg;fc?are L'Zg’iﬁ
(L i)
Endwall and MES Data
Baseline | Baseline | Baseline Elevation
Label Fastiife srﬁr?)on O?Ff}pr FDOT Structure Type Frr}\;ﬁrn Notes

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 / .xls files) in plans and is accessed
from the path: Drainage and Utilities > Drawing Production > Tables > Place Table.

Tools Report Drawing Production

[ gr—— |

] B B

1| (=]

| 7 A A At A
Place| Place Place Place Edit Chan
Table| MNote Label Text Text  Attri

Tables Notes Text

J% Place Table - X

HeF]
T -

Text Style: |\ Annotation >
Active Angle: | 90°00°00" =

None

File Name:
[C] 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.

J Orainage and Utifities . Hi kh + - s Table Tools C:\Waorksets\FDOT)22049555201_CE\drainage\DRPRRDO1 dgn [20 - VB DGN] - Openfioads Designer CONNECT)

Home  layout  Analysis  Co

onents  UtiltiesView  Toels  Repart - Deawi

uction  Drawing  View

i Bl 87 e I e O & PR
Header Row || Last Column | 1t et | 535 I EEZ N e o— e | —
L el Eees Insert Insert Insert  Mesge =widthe 134 I3 Distribute Columns = Tet = 5 Fill  Borders
Footer Raw . c o Widthe | 1.34 i Diwenbes . 5 * Wangin = e = .
Lack Aspect Ratio bove Below Left Right Cells Direction Margens =
Tabile Options Table Size Raws { Calumns Merge Cell Size Alignment Tabie Symbology

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.

it Analysis Components Utilities View

J | - \ @2 Update Descriptions /]
P = 5 Branch Labeling w
Utilities | User Data | Model __ o Proje

Conflicts |Extensions| Builder @ Set Feature Definition | Defaul

General Tools

Select Data Type For Command

This command needs to know the type of data

Available Data Types: [Hydrauiic Analysis| [v
Subsurface Utities
Hydraulic Analysis

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.

M )&LdX=EEF
=4 Conduit ~ v <General>
;-5:, Oriertation FDOT_Top_Mame
2] OptionalPipe Label FDOT Top
=3 HGL Clearance Category FDOT Structure Info
5 Physical Velocity Field Order Index 2
o3 Fal (Inverts) Field Descnpbon  Select structure top type from list
€53 Minimum Slope 100: User Data Extensions
Lateral Catch Basin, Manhole, Outfall, Headwal
Channel v DataType
b Gutter Enumerated
Pressure Pipe Default Value 0
--[E] Catch Basin 3
i HGL Clearance Enumeration Editor X
€53 FDOT Top =
E_:j FDOT Bot 0 X
[ :!::hole L E"”Efm "
Property Connection 9 CURB INLET TYPE 9 g
Transtion 10 |CURB INLET TYPE 10 10
Cross Section 11  |CLOSED FLUME 11
pa g;';em ?; 12 |ADJACENTBARRIER | 12
el ] 13 BARRIER WALL C&G 13
< % | | 4 MEDIAN BARRIER, TYPE 1 14
15 MEDIAN BARRIER, TYPE 2 | 15
16 GUTTER INLET TYPE S | 16
17 GUTTER INLET TYPE V | 17
18 DBI TYPE A 18
19 DBITYPEE | 19 "
- R —— -

DRAINAGE DESIGN 151



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.

Mt RS ETT RESETEY P TR TR TET Y WO W T MM T LT r s w rerreer

SRR A NCARCN =R - R

Label | FDOT Top Name | FDOT Bot
438: 5-101 5-101 CURB INLET TYPE P-2 ~ |4 DIA,

450: S-103 5-103 CURB INLET TYPE P-6 A
DBI TYPE A

DBI TYPEB

DBI TYPE C

DBI TYPE C MOD
DBI TYPE D

DBI TYPEE

DBI TYPE F

DBI TYPE G

DBI TYPE H

DBI TYPE J

DBI TYPE K

FES

GUTTER INLET TYPE S
GUTTER INLET TYPE V

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.
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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 3 and used in Chapter 4 exercises

(S-101, S-102, and S-103) will be the starting point for this chapter exercise.

Exercise 5.1 Place Named Boundary Civil Plan

Exercise 5.2 Place Named Boundary Civil Profile

Exercise 5.3 Place Drainage Labels in Plan
Exercise 5.4 Place Tables

Beareise 8,7 Place Named Boundary Civil Plan

1. Open FDOTConnect, set the Workspace to FDOT and select the Workset — 22049555201

2. Browse to the drainage folder and open DRPRRDO1.dgn.

3. Navigate through the following path and open: Drainage and Utilities > Drawing Production > Named

Boundaries > Named Boundary > Place Named Boundary.

Drawing Seed:

Detail Scale:

Description:
Group:

Name:
Description:

[+ Start Location:
[ Stop Location:
Length:

Left Offset:

Right Offset:
Overlap:
Boundary Chords:

;ﬂ‘ Place Named Boundary Civil Plan

B eSS/ 1]

36x48 Drainage Plan
1"=50'

Drainage Plan 1

(New)
CL_SR61

700+00.00
709+00.00
900.000000
-300.000000
300.000000
15.000000

5

[A Create Drawing
] Show Dialog

-

-

i

- £

il 81 01 01

:J Create Drawing

Drawing Seed:
View Type:
Discipline:

Purpose:

Seed Modek:

D Filename:
A

(]

Annctation Group:

Seed Modek:

O Filename
Sheets:

A

==}
Drawing Boundary:
Detail Scale :

36x48 Drainage Plan
Civil Plan

Civil

Plan View

Drawing Model

36x48 Drainage Detail Named Boundary.c

Active File

1'=50°

-

None

|
I

Sheet Model

3648 Drainage Detail Named Boundary.c

ctive File)
(New)
Full Size 1= 1
36x48 Drainage Plan
1"=50'

[] Add To Sheet Index

Make Sheet Coincident

[ Open Model

Cancel

Select the Civil Plan mode.
Set Drawing Seed to 36x48 Drainage Plan.
c. In the 2D view, following the Identify Path Element prompt, select the CL_SR61 alignment along

which the plan named boundaries will be created.

d. Fill out the dialog, as shown.
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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. Once completed, the Create Drawing
dialog automatically opens.

g. Thereistypically 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.

h. Navigate through the new models to see links between sheets and models.

Drainage Plan 1 [Sheet] Views:

Drainage Plan 1 Views:

Medel  Daseription  Lagiesl
. ORPRRDIidgn  Oefaulf _ Defauk  Orenage Plani Oramag:

Hottion | 000000
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Brareise 52 Place Named Boundary Civil Profile

1. Switch to the Multi-Model Views in DRPRRDO01.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.

Open a Dynamic Profile View Pt

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.
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3. Navigate through the following path and open: Drainage and Utilities > Drawing Production >
Named Boundaries > Named Boundary > Place Named Boundary.

iy ey » =t Mode: | Profile -
KT S O _
— Masne: | Profile 1
Drawing Seed: 3@48 Drainage Profile - Middle et 1 OneSheet Ber D
Detail Scale: | 1"=50" x
Mame: Profile 1 Drawing Seed: | 3548 Drainage Profile - Top T
Description: Wiew Type:  Civil Profile
Method:  Station Limits ha Discigling:  Chl
Groug: [Mew] = Purpasz:  Elevation View
Mame:  Profile Run Drawing Model
Description: Seed Modet | 36048 Drainage Detail Mamed Boundary.c
=] Seart Location: | -0+ 25.00 4 O Flenoine [ {Achee FiEY
=] Step Location: | 2+25.00 » A [ir=5¢ he
Length: | 250.000000 = Annctabon Group: | Prefle Gird 50_5 Drainage ”
Vertical Exaggeration: | 10000000 Sheet Model
Avzilable Profile Height: | 27,000000 — Seed Modek | 36038 Drainage Detail Named Boundary.c
l ! = - it ol A tivrm Eila? - : s
O TopCleorence | 0500000 = Hename. | RceehRe) =
[0  Bottom Clesrance: 0500000 - [z z]
o i A | [Miew]
Elevation Datum Spacing: | 2.000000 -
Drawing B dlar,
Station Datum Spacing: | 1000000 g BT D inage Plan 1 [Shest]
Detail Scale i a2
Profile Shifts: |Daturm Statioers = INamage blanz (e
[ Use Termains ] Add Te Sheet Index
[ Use Active Vertical Make Shee Coincident
[ Create Drawang [ Gpen Madel
[ Show Dizleg 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.

i. Drainage Plan 1 [Sheet] Views:
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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 > Drawing Production > Annotations > Model Annotation.

ABC
Model A2¢  Annotate Model
Annotation

@ Remove Model Annotations

a. Choose Remove Model Annotations and left click through the prompts.

All Drawing Models []

All Drawing Models
All Drawing Models | Eﬂ A

All Drawing Models []
Annctation Group  Profile Gird 50_5 Drainage| -

| &l Drawing Models
| 201 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
AnnotationGroup definitions) are used.

ii. Annotations can be duplicated.

e. Change active level to TextLabel and activate Place Note.
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i. Enter the following in the Text Editor EXISTING GROUND DIRECTLY ABOVEPIPE.

H®
Dirmension Sryle: [] _FDOT MateL v | ' 2
Text Rotation: | Horizontsl >
Location: | Automatic
Start Ar: | Terminatar

Horizontal Attachmient: | Auto

Auty .
|

f. Redo steps a. and b. to restore default annotation and see that the placed note remains.
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Brardise 58 place Drainage Labels in Plan

1. For curved alignments and chorded named boundaries, it can be a challenge to find the rotation that
matches the sheet. This is one way to set the rotation of the plan view so that the labels placed will be
horizontal relative to the sheet.

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

b. Setthe Level to a TextLabel before placing any notes or Labels.

2. 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.

()(»?f' Place Label Settings o =

EX
7 [E=

Type: | Cell v
CellName: _SU PLAN NODEID  ~
Dimension Style:  §22_FDOT Dynamic Labels ... 2y

Label Rotation: | Horizontal v
Start At: | Terminator e
Horzontal Attachment: | Left w

o

Mode: 5-101 % Arc
Level: InletCurb
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3. 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.

57' Place Label Settings — e

El|e=|

o

Type: Text Favorte v
Favorite Name: §3_SU_PLAN_LINKID ~
Dimension Style: { FDOT_Dynamic Labels ... 2y
Label Rotation: = Horizontal v
Start At:  Terminator

Horizontal Attachment: | Left
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b. Place labels for P-101 and P-103, use rotation tools as needed:
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Brareiee 54 Place Tables

1. Switch to the Multi-Model Views in DRPRRDO01.dgn and open Flex Tables from the path: Drainage
and Utilities > Analysis > Analysis Views > Flex Tables.

2. From the Hydraulic Analysis tab, open FDOT-Plans-CB.

:J FlexTables B
o Hydraulic Analysis
D-X=1ZE@-00

=[5 Tables - Hydraulic Model
] FDOT-Spread

] FDOT-Conduit-StormTab
7] FDOT-CB-TopBot
\ & FDOT-MH-TopBot
~[7] FDOT-Plans-Pipe
7] FDOT-PlansOutfall
-[7] FDOT-Plans-CB
" 2 FDOT-Plans-MH

; Tables - Shared
-] Tables - Predefined

3. From the upper left of the menu, select Export to File and save as .csv in the \drainage\eng data

folder.
[ Catch Basin FlexTable: FDOT-Plans-CB (Current Time: 0.000 min) (DRPRRDO1 -- Default.stsw) - [m} X
& B |an BB~
Export to File... I Sump
Baseing Baait Baseline Sottom Rgpo..:t Elevation Pipe
Label Fae Station Offset Structure Type et Notes Elevation | (STucture e ™
(f (f) ) ]"(":)t)
438: 5-101 S-101 CL_SR&1 706+50 | 40,000 | CURB INLET TYPEP-2 4 DIA. . 30.85 24.20
| | (in) P-103
(Out) P-101
b0 ARSI 508 ICLOREE | 00| 0,000 OURS IMETTIPEP-1 fOIA. | A Stml Sssol
(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.

s H
Explore  FDOT

Directories» Links ~

Current Workset
n FDOTConnect




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 Sump
pasating Base{rﬂe Baseline Bétiam Point Elevation —Pipe-
Label Station | Offset Structure Type i : Notes : (Structure
Feature Dimensions Elevation Label
(ft) (ft) (ft) Invert)
(ft)
5-101|CL_SR61|706+50 40.00({CURB INLET TYPE P-2 |4' DIA. 30.85 24.20
(In) P-103
(Out) P-101
5-103|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
open Place Table > Select From File > Drainage and Utilities > Drawing Production >Tables >
Place Table.

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

% Place Table = P

® BR

i INone -

v FDOT (Small} -

Active Angle: | 90°00'00.000" =
File Name:
[ ] Contains Title Row
[ ] Contains Header Row
Retain Association

8. Review and click OK to accept the default range from Al to J6.
& 4 Select Cells X

Worksheet: FDOT-Plans-CB =
Range: Automatic =

From:

To:
Ok Cancel
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9. Use the cursor to place table in the lower right of the sheet.

= s Table Toels C:\Worksets\FDOT\22049555201_CE\drainage\DRPRRDO1.dgn [2D - VB DGN] - OpenRoads Designer CONNECT Edition

Utilities View Tools Report Drawing Production Drawing View Layout

@ ﬁ ﬁ @ i‘_l % | =l Height: ElDistribute Rows _ ”ﬁ —— i EH LK
Tt o o e e S B | e L et M et | H o Z :
Rows / Columns Merge Cell Size Alignment Table Symbology
B | | VidE
X | View 1, Drainage Plan 1 [Sheet]
ey -2 PlPRO9EE S

Sump
Baseline | Baseline Bottom RE"P%{JEF(E Elevation

Baseline
Station Offset Structure Type ’ : (Structure
Feature (Ft) (F) Dimensions Elerﬁjmn hw}frert)

(ft)

-
CL SR61 |706+50 40.00|CURB INLET TYPE P-2 ¥ DIA. 30.85 24.20

fin) P-103
(Out) P-101

CL SR61 |705+00 CURB INLET TYPE P-1

(Out) P-103 |
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6 STORMWATER FACILITIES SHEET

OBJECTIVE

The objective of this chapter is to demonstrate the basic plans production procedures for laying out the
Stormwater Facilities Detail Sheet as per FDM 917.

EXERCISES OVERVIEW

Exercise 6.1 Create The Stormwater Facilities Detail SNEet............cccoviiiiiiiiiiii e 166
Exercise 6.2  CUtting PONA SECLIONS.......coiiiiiiiiiiiee ettt a e e e e e e eneeb e 171
Exercise 6.3 Placing Special DetallS. ..........coouiiiiiiiiiiii e 183
Exercise 6.4 Cutting Control SIrUCIUrE SECHIONS. .....cciciiie i e e e e e e e e e e e e e e e aeeeereanne 188
EXercise 6.5  CONrol SrUCTUIE FOIM.......ciiiiiiiiiiiiit ettt 193

Baaralee @, Create The Stormwater Facilities Detail Sheet

1. From the desktop FDOTConnect folder double left click on the FDOTConnect for OpenRoads De-
signer icon. Make sure to set the Workspace to FDOT and the Workset to 22049555201 . Open the
PDPLRDO01.dgn file within the 22049555201 Workset.

OpenRoads Designer CONNECT Edition

- FDOT - 22049555201_CE -

Recent Files

PDPLRDO1.dgn
ChWerksets| FOOT\ 22046555201 _CRdrainage [
_BlankFile.dgn
- CAWorksets\FDOT\ 22049555201 CE\
Modified: 5713,/2021 12:36:15 PM Sizes 46 KB

Browse Hew File

_Vern
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2. Inorder to create the Stormwater Facilities Detail Sheet the DRPRRDO00.dgn file will need to be refer-
enced. Verify the Workflow is OpenRoads Modeling and the focus is on view 1. From the Home tab in
the Primary group left click on the Attach Tools icon to open the References tool dialog.

-] ol = s

ety Site Comdors Model Detailing Drawing Production

r' * =0 v . [ " f " Element
i I* Selection

Attnbutes

- e
‘J OpenFoads Modeling

ConstLines

Sele

3. Using the References dialog attach the DRPRRDO00.dgn file in the Drainage folder of the current
project. Now turn off the view of the Default-3D reference by selecting it in the list and left clicking on
the view button in the lower left corner of the dialog. Close the References dialog. Other drainage
elements of this project will now be visible.

4. Left click on the Rotate View tool in the view controls bar. Select the Two points method in the Rotate
View dialog box. For the first point, snap to the end of the Minor Tic Mark nearest to station 704 of the
roadway centerline alignment. Left click (Data Point) to accept. For the second point, snhap to the next
Minor Tic Mark and left click (Data Point) to accept. The view will rotate to a more useful orientation
for sheet creation.
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5. Go to the Drawing Production tab and in the Named Boundary group left click on the Named
Boundary dropdown. Select the Place Named Boundary tool to open the Place Named Boundary

dialog box.
Dy iaks Pesirieg of H L’ L L ‘ - L et POOT I Y0001 _ (D Dusmage' P09 BDG sfge LD - W1 DON] - Cyerrfassh Drsgreer
- e L4ep Criwera15; LBt yied et L o Doty [ e T ooT
. i — — T
I * i 4 .8 Ea AT A B & J r&\ [1.F3 P’ o
a X- =] - [ L3 At AX s L 15 ACE P Linih
[ pes— T ey Uiy Teowd A Puce  Pagd P Pea FEn Chuses Teat Elarmaey L) Hiwraal
[ - SN [ et = vl Ve labdn | Pigws Losal  Tod el Adeieme B ¢ Sl s Ravailales o . B gt ke
iy ergn by L] L T v Tabdey Fictay s . Arrataas L
Lof
1 T Fughry [t - ,'. i!'-'r_-’fl‘ ..' E 2 1 - - e A Frotdy e Sy

6. Choose the Civil Plan option and left click on the Drawing Seed dropdown. Select the 36x48 Plan Only
option from the list. Now left click on the Detail Scale dropdown and choose 1” = 20’. Now set the Name
field to Pond 1 and the Description field to Pond Plan View. The Group dropdown will automatically be
set to (New). Using the Tab key on the keyboard, tab down until the second Name field is highlighted.
Now select the Roadway Alignment element in View 1. The current Name field will change to CL_SR61,
the name of the Roadway Alignment. Tab to the Description field and type in Stormwater Facility De-
tail Sheet. Check both the Start Location and Stop Location check boxes. Set the Start Location field
to 70400 and the Stop Location field to 70920. Set the Length field to 520. The Left Offset field should
be set to 0 and the Right Offset field should be set to 400. Set the Overlap field to 0 and the Boundary
Chords field to 5. Make sure the check boxes for Create Drawing and Show Dialog are checked. Left
click (Data Point) in open space in View 1 to see a preview of the boundary. Left click (Data Point) again
in open space to accept this boundary and the Create Drawing dialog box will open.

4% Place Named Boundary Civil Plan = X
= L3310 gL gup!
Drawing Seed:  36x48 Plan Only -
Detail Scales |1"=20' -

Name: Pond 1
Description: | Pond Plan View
Group: (New) -

(Names} | CL_SR61

Description: | Stormwater Facility Detail Sheet
[~ Start Location: | 704+00.00 |-
1 Stop Location: | 709+20.00
Length: | 520.000000

Left Offcet: | 0.000000
Right Offset: | 400.000000

Overlap: | 0.000000

Boundary Chords: | 5
[~] Create Drawing
Show Dialog [:E'

BB AL O] X
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7. Make sure the Mode dropdown is set to Plan and the Name field is set to Pond 1. Verify that the
Drawing Seed dropdown and the Drawing Boundary dropdown both say 36x48 Plan Only. Finally, the
Detail Scale dropdown should read 1” = 20’ by named boundary. With all this set, left click on the Ok
button to create the Pond 1 Sheet Views with a Pond 1 Sheet sheet model and the Pond 1 Views with
a Pond 1 design model.

& Create Drawing x

Mode Plan .
Mame | Pond 1
O OreSheet Per Dgn:

Drawing Seect 3648 Plan Only -
Wiew Type:  Civill Plan
Discipling  Cral
Purpose:  Plan View
DrawingModel [
Seed Modek 3543 Plan Only Named Boundary.dgniit

D Filemame: _nf-.l:tn.-lrfllnr;- +
& =% -
Sheet Model
a Filename: | [Active File) &+
Sheets: (New) =
A FullSize =1 -
Detail Scale: |1°220 {By Named Boundary) -

[ Add To Sheet Index &
Make Sheet Coancident
[ Open Model

i

8. The program will now open the Pond 1 sheet view for review. Switch back to the Home tab and in the
Primary group left click on the Attach Tools icon to bring up the References dialog.

J OpenRoads Modeling OHE R« 28 s
File Home Terrain Geometry Site Layout Comidors Model Detailing Drawing |
& None * | Default ﬁ ‘i ? " ‘E_E‘ N * '
—— 6] - &
| & .= v v Attach " "
20 3= 0 =0 @0 290 Explorer Tua?s- @

L]

L]

Attributes Primat 8] References Flyout

—_ .




v

9.

In the References dialog select the Pond 1 Model. Choose the Move command from the button bar and
left click (Data Point) in the middle of the proposed pond. Move the reference to the upper left corner of
the sheet and left click (Data Point) to accept the move. Close the References dialog and switch back

to the Multi-Model view.

8| References (9 of 9 unique, 7 displayed)
Tools Properties

E-Bxe $D¢AfP 8¢5

o

St © 3 FileName Model  fiiove Referencefcel O
1 ' PDPLRDOl.dgn Pond1 Pond]l ond 1-1
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Baraise 6.2 cutting Pond Sections

1. Change the Active Workflow to the Drawing Workflow and select the Home tab. In the Attributes group
left click on the Active Level dropdown and choose PatternLines1_dp from the list.

Dvamsiig HE W o=
" onstlines . Q
= 2 Shuge
& ool Filter All Leveh
emea o L
Mo Feature Delrier ik e
T | .
B View 1, Default i adSh L
= Padbdie .
Par g
Pas ]
Parce s}
Farcetiiukile O
Par b o
Parkhl [ |
Patterning B
Patzesnlines] dp B
Patiembines? di 0
Pattesnkines]_dp [ ]
PavedhiedianBase iz [ ]
|

2. Draw aline to use as a start point for the section pattern lines. Click the Place Line tool. Now using the
Center Snap option Tentative click on the PondCntl shape.
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3. Leftclick (Data Point) to start drawing the temporary line. Move the cursor to the lower left and left click
(Data Point) to complete drawing the temporary line.

4. Using the temporary line as a start point, draw a line going straight up ending just past the BSW2 line.

\

5. Once again, start drawing a line at the upper end of the temporary line. Using the Perpendicular snap
option, Snap on the yellow property line to the lower right, left click (Data Point) to finish the line.
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6. The next line will start at the upper end of the temporary line and run horizontal extending to the left, so
Snap to and left click (Data Point) on the upper end of the temporary line. Drag to the left and press the
Enter key on the keyboard to lock AccuDraw to the Horizontal Axis. Tentative click on the vertical yellow
property line to the left of the pond and left click (Data Point) to complete the line.

7. The final line needed will go from the upper end of the temporary line through the upper right corner of
the pond and extend just shy of the SidewalkBack line. There is a small bit of setup to make this line
much easier to draw, with the Place Line command active change to the Drawing Aids tab. Left click
(Data Point) on the upper end of the temporary line to start drawing the line and tentative click on the
midpoint of the Pond_Cntr arc in the upper right corner of the pond.
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8. Switch to the AccuDraw section of the Drawing Aids tab and click on Set Origin. Next press R then Q on
the keyboard to begin to rotate AccuDraw. Snap back to the upper end of the temporary line and Left
click (Data Point) on it. This will orient AccuDraw to the proper angle as shown below.

9. Once this is done, move the cursor up and right just past the AccuDraw Origin and press the Enter key
on the keyboard to lock the direction of the line being drawn. Now left click (Data Point) near the green
SidewalkBack line to the upper right of Pond 1 to complete this line.

10. All the pattern lines are now drawn. Delete the temporary line. View 1 should look like the picture below
once the temporary line is deleted.
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11. Switch back to the OpenRoads Modeling Workflow and click on the Drawing Production tab. Then click
on Place Named Boundary tool in the Named Boundaries group.

ORI PP | | S - 4 et OO M1 T S FOPLRD g [10) - V0 EXGN] - ipemisschy Do §
Herrm Tamgm 6_1 S Logeal Coweion Mrdert [bebusting Cvwmeny Frobortows l_‘ T FF
@ e - .
} X2 % G ¥ @ A A LR 7 7 nrf"-._ £ E: M
e 0 u...:* S e s | E i i el N . A Bendey s A Aeriebon bkl
e L . Sond Vepsn “ Emr 5 Eﬂ_ = hr“ M Boursdan, 1
’L'L':';"':—__MI*A:".E— uT L& & I e ol e iy
I ' - Termva e Rt

12. This will bring up the Place Named Boundary dialog box. Click on the Civil Cross Section 2 Points tool.

.& Place Named Boundary Civil Cross Section 2 Paints = b4

A0 @7 O
|Drawing Seed:| (none) | Civil Cross Section 2 Points
Group: (New) =l

......

13. Set the values in the dialog as shown below.

Drawing Seed: 11x17 Cross Section Detail -

Group: |(New) v

Name: | A-

o I

2 &D““""““_ " o

Top Clearance: | 5.000000
[ Bottom Clearance: 'imuouu

Elevation Datumn Spacing: }zmumu

O Backward Fcing
[#] Create Drawing
A Show Dialog




14. The dialog is now waiting on a Path Element to be identified. Left click (Data Point) on the vertical
pattern line. Then tentative click on the top end of the line and left click (Data Point) to accept this as
the First Point. Next tentative click on the other end of the line and left click (Data Point) to accept this
as the Second Point. Finally left click (Data Point) in open space near the line to accept the selection.

15. The Create Drawing dialog now appears. Most of the settings on this dialog will be set correctly when
it appears, but check all of them against the image below and set any values that differ to the values
provided. The dropdown value for Sheets will need to be set to Pond 1 [Sheet].

% Creste Drawang *
Mode  Cross Section ”
Marme 1= 15.30
I.'Ir_m-ﬁg Seed: V1T Cross Section Detad -

View Typee  Tral Cross Section
Descglinie  Crnl
Purpose  Sechon View

["a-n-r'.] Flodel

Seed Modek | 11x17 Pond Cross Section Named Bound

A ly==20 -
Annotaticn Growp: | Mone

Sheet blodel

Seed Modek | 11217 Pond Cross Section Named Baund

Theets: Pond 1 [Sheet] -

A -

Dravwwng Boundany:  (Mew) »
Detad Seale: |1°=200 =

L] Open Model

l I:II' I Canced

Click the Ok button.
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16. This will process the section and open the Pond 1 [Sheet]. The new section will be located as shown in
the image below. It will need to be moved using the Reference File tools.

17. Click on the Home tab. Then click on the Attach Tools in the Primary group to bring up the References
dialog box. Choose the newly created reference for the section and click on the Move Reference tool.

18. Now left click (Data Point) in the reference boundary for the new section and move it below the Plan
View boundary and close to the left edge of the sheet similar to the example below.

-
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19. Once again change back to the Multi-Model Views View Group.

Mame Model

(5 Default Q) Default

(= Default-30 Views s Default-30
Multi-Model Views

(= Pond 1 [Sheet] Views Ijsﬁ@m 1 [Sheet]

(I Pond 1 Views ¥ Pond 1

20. Switch to the Drawing Production tab and click on the Place Named Boundary tool once again to bring
up the Place Named Boundary Civil Cross Section dialog. Set all values as indicated below, be sure
the Backwards facing checkbox is checked. In View 1 select the lower pattern line and Snap to the
top point of that line. Left click (Data Point) to accept the First Point. Now Snap to the other end of the
pattern line and left click (Data Point) to accept the second point. Left click (Data Point) in the open to
finish the command.

iﬂm---—whmtu:nmw:m - X |
A0 mWlls OO
D S 11T o srtacen Dintad -
ey (Bl =
Vw2
O ity

rtuinl B pgpereten  hEENE
= fop Cmmeww L 00000
B e Clmew 100000
[ e ——
] Bt Tecong
=] (g Depaeg
7 o Dinlng

21. The Create Drawing dialog now appears. Most of the settings on this dialog will be set correctly when
it appears, but check all of them against the image below and set any values that differ to the values
provided. The dropdown value for Sheets will need to be set to Pond 1 [Sheet].

£ Creste Deawing »

Mode:  Cross Section v
Hame | 141030
D Ore Sheet Per Dign

Drawing Seed: 11017 Cross Section Detad »
View Type il Cross Section
Discipline  Civil
Purpose:  Section View
Dawing Model
Seed Modek | 1117 Pond Crots Section Named Bound
O Filename | [Active Filel +
A fvam -
Annctation Group: [Nove o
Shaet Model
Seed Modek | 11217 Pond Cross Section Mamed Bound
O Filename | (Active File) +
Bhects! [Pond 1 [Sheet]
A FullSzeiel

Drawmng Boundary:  (New)
Deetad Scale: [1°=20°

o414 . A

Add Ta Sheet Index

Make Sheet Coancident

£ Open Model
G

Click the Ok button.
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22. This will process the section and open the Pond 1 [Sheet] Model. The new section will be located as
shown in the image below. It will need to be moved using the Reference file tools.

23. Click on the Home tab. Then click on the Attach Tools in the Primary group to bring up the References
dialog box. Choose the newly created reference for the section and click on the Move Reference tool.
Now Snap to the left end of the pond bottom of the new section and move it to align with the first section
as shown in the example below.

Section cut graphics

(] [ 1 LI T I

24. The Pond 1 [Sheet] should now look like this example.

N |

«



25. Change back to the Multi-Model Views View Group.

Narme Model
"5 Default Default
ls_l;'bdault-}n Wiews Default-30
Multi-Model Views
2 Pond 1 [Sheet] Views Eﬁand 1 [Sheet]
(S Pond 1 Views B Pond 1

26. Switch to the Drawing Production tab and click on the Place Named Boundary tool once again to bring
up the Place Named Boundary Civil Cross Section dialog. Set all values as indicated below. In View 1
select the left most pattern line and Snap to the left end of that line. Left click (Data Point) to accept the
First Point. Now Snap to the other end of the pattern line and left click (Data Point) to accept the Second
Point. Left click (Data Point) in the open to finish the command.

45 Place Mamed Boundary Covd Creas Sectien 2 Pairts — =

Sl [ Egujs
Drawirg Seedt 11017 Cooin Secbon Detadl -
Group:  [New) S
o -
Dscrption:
Vertatal Exaggaation: 5000000
=) Top Clasrsnce | 5000000
B Bsitemn Charsnce | 5.000000
Ehpaaton Dutum Spacing: | 2000000
] Esthward Fucing
[ Creste Dewwing
E] o Duste

27. The Create Drawing dialog now appears. Make sure that the dropdown value for Sheets is set to Pond
1 [Sheet].

Sheet Moded
Seed Modet 11217 Pond Crets Section Mamed Bound
O Filename | (Actrve File) +
Sheets] Pond 1 [Shee]
A Full Sised=
Detsil Seale: [1°=20°

MR

Add To Sheet ndex.
Make Sheet Comncident

[ Open Model

& o

Click the Ok button.




T

28. This will process the section and open the Pond 1 [Sheet] Model. The new section will need to be
moved using the Reference file tools to the location below.

= |

29. Change back to the Multi-Model Views View Group.

Mame Model
.0 Default Default
5 Default-3D Views Default-3D
75 Multi-Mode! Views
7 Pond 1 [Sheet] Views E&m 1 [Sheet]
(= Pond 1 Views & Pond

30. Switch to the Drawing Production tab and click on the Place Named Boundary tool once again to bring
up the Place Named Boundary Civil Cross Section dialog. Set all values as indicated below. In View
1 select the remaining pattern line and Snap to the left most end of that line. Left click (Data Point) to
accept the First Point. Now Snap to the other end of the pattern line and left click (Data Point) to accept
the Second Point. Left click (Data Point) in the open to finish the command.

45 Place Hamed Boundary Col Croas Section 2 Points. = »
~Avm@&E OO
Drwvsg Seedt 11017 Conan Sectasn Dutad =
Group:  [New) -
Maeme | -8
Diescraphuon:




Add To Sheet Indes @
Make Sheet Concident
Open Model

o [ come

The Create Drawing dialog now appears. Make sure that the dropdown value for Sheets is set to Pond 1
[Sheet].

Click the Ok button.
31. This will process the section and open the Pond 1 [Sheet] Model. The new section will need to be

moved using the Reference file tools to the location below. When done the Pond 1 [Sheet] Model
should look like the example below.




[Braraiee 6.8 Placing Special Details

1. Continuing in the PDPLRDO1.dgn file, make sure that the Default-3D Views is the active View.

Name Model '
"—' 0+ 00,00 Views By 0+00.00

[510+00.1 Views D 0+00.1

(50 1+19.30 Views B 1+19.30

53 1460.25 Views B 146025

(T Default Q) Defautt

) Default-3D Views & fip Default-3D

12 Multi-Model Views

[\ Pond 1 [Sheet] Views [ 8 Pond 1 [Sheet]

[ Pond 1 Views & Pond 1

2. Using the Rotate View tool's Rotate 3D method, rotate and zoom the view until it is similar to the
one below.

3. Using the OpenRoads Modeling Workflow go to the Primary Group and select the Level Display tool.
This will open the Level Display dialog. Highlight the PDPLRDO01.dgn file in the file list. Turn off all but
the active level in this file. Close the dialog box. The view should look like the one below.

4. Now zoom in to the structure to be detailed.
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5. Change to the Drawing Production tab and select the Clip Volume tool.

Terrain Geometry Sae Layout Comidors Maoded Detailing Drawinsg Production

¥l “» @ B AT A LP
7o (R S Vet | S o 3
4 Ciip Syved Views G Tables  Motes Tl
il i Mo '#A:’ﬂﬁ o A,

—_— or medify clip volumes
L Sy o oy chy vl

6. The Create Clip Volume dialog will display now. Select the Apply Clip Volume By 2 Points tool. Make
sure the Display Clip Element checkbox is unchecked.

& Define Clip Volume By 2 Points ~ — *

Laf ] m (={r]

[ [Display Clip Yement!
'__Fl_|.E~F:|F,'IIJ\.r Clip Volume By 2 Pmntsi

7. Left click (Data Point) in open space and drag down and left to create a Clip Volume like the example.

——

8. Now click on the icon to Create Named Boundary From Clip Volume. Name it SpecialDetail.

TSR Create Named %uundarg,- From Clip 'mlumir
U..\ 0+00.00 M
U..\ 1+19.30
U..\ 1+60.25
Un...\ 0+00.1
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9. Open the Saved Views dialog by clicking in the lower right corner of the Saved Views group of the
Drawing Production tab.

Jeormetry Site Lyout Coridon Madel Detading Drmeing Production D

:
i
f
1
g

—_ Ele? @y Asweivion —
P porcte v~

b — - B — [ —

10. On the Saved Views dialog click the Create Saved view icon in the upper left of the dialog box.

4] saved Views - View 1
RSS2 VX
Description Tpe Show Status C  ChipVolume Model
Fonc ~ & v Pond1  Default
0+ 00,00 L= 0+00.00  Defauht-30
1-18.30 @ v 1+18.30  Defauht-30
1+60.25 @ 16025  Defauht-3D
0+00.1 & D001  Defauht-3D
11. Set the values of the Create Saved View dialog box as follows.
5 Create Saved View — X
Method: From View v
View Type: fﬁmu'-ll v]
Name:  SpecialDetail ]
Description: |
[[] Create Drawing
|Clip Volume:| SpecialDetail -
{From View)

Unnamed Cross Section : 0+00.00
Unnamed Cross Section : 1+19.30
Unnamed Cross Section: 1+60.25
Unnamed Cross Section : 0+00.1

SpecialDetail




12. Close the dialog and change to the Pond 1 [Sheet] Views View Group. Open the References dialog
from the Primary group on the Home tab. Click on the Attach Reference icon in the upper left of the
dialog box. This will bring up the Attach Reference dialog. Choose the PDPLRDO1.dgn file in the list

and click the Open button. Set the values in the Reference Attachment Properties dialog box as follows
and click the Ok button to accept.

E.I Reference Attachment Properties for PDPLRDOT.dgn >
File Name:  PDPLRDO1.dgn
Full Path: ..\Worksets\FDOT\22049555201_CE\Drainage’ PDPLRDO1 dgn
Model: Default-3D -
Logical Name: | SpecialDetadl-1
Description: | Saved View Attachment
ﬂnuim
View Description
Coincident Aligned with Master File
Coincident - World Global Origin aligned with Master File
® Standard Views
B Saved Views
0+00,00
1+15.30
1-60.2%
0-00.1
| SpecialDetat
i Named Boundanies
Detail Seale: 3/8°=1'-0" . .
Scale (Master:Ref): | 1000000000 | : | 32.000000000
Mamed Group: -
Revation: -
Levet: | o
Mested Attachments: | Live Nesting * | Mesting Depth: |1
New Level Display: | Use MS_REF_NEWLEVELDISPLAY Configure
Global LineStyle Scale: | Master ol
Synchronize View: | All Properties v
Drawing Boundary: |(New) v
Marne: WHM-I
Visible Edges: | Dynamic |
Toggles
EENCE~ " HeEzE
Concel




13. Now place the Reference in the upper right corner of the Pond 1 [Sheet] Views. The sheet should now
look like the image below.




Bamaise 64 Cutting Control Structure Sections

1. Continuing in the PDPLRDO1.dgn file, switch to the Drawing Workflow. While in the Multi-Model Views
View Group make View 1 active and click on the Rotate View icon. Using the 2 Points Method tentative
click on the end of the red dashed line in the center of the 2D structure as shown.

3. Using Place Line tool from the Placement group on the Home tab. Tentative click on the end of the red
dashed line. Switch to the Drawing Aids tab and choose the Set Origin tool in the AccuDraw group.
Move the cursor horizontally to the left and press the Enter key on the keyboard to lock the Axis of Ac-
cuDraw. Type the number 8 on the keyboard and left click (Data Point) to start drawing the pattern line.
Move the cursor horizontally to the right and press the Enter key to lock the axis. Type the number 16
on the keyboard and left click (Data Point) to finish placing the pattern line.
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4. Once again, use the Place Line tool on the Home tab. Tentative click on the end of the red dashed line.
Switch to the Drawing Aids tab and click on the Set Origin tool. Move the cursor vertically up from the
end of the line and press the Enter key to lock the Axis to vertical movement. Type the number 6 and left
click (Data Point) to start drawing the pattern line. Move the cursor down through the center of the 2D
structure. Press the Enter key to lock the Axis to vertical movement and type the number 12. Left click
(Data Point) to complete the pattern line. The structure should look like the example below.

/

5. Switch back to the OpenRoads Modeling Workflow. Use the Place Named Boundary tool to bring up the
Place Named Boundary Civil Cross Section 2 Points dialog. Set the values as shown.
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6. Select the horizontal pattern line and Snap to the left end of the line. Left click (Data Point) to accept the
First Point. Now Snap to the right end and left click (Data Point) to accept the Second Point. Finally left
click (Data Point) in the open to bring up the Create Drawing dialog. Set the values as shown.

1 Crrute Drmsny *

Whosier:  Comrtet Secims . -
lama) | Soctee Secson C-C
[0 e Shari Pw Do

Dremng Loed Va7 Crams fation Datad =
Werw Fypae Gl Crpna Bection.
Dnciplesr Gl
Porpirar chene Varw
[ pwerng Mcbel
SeedMadel  T1n17 Peeud Comta Soction Hareed Bound
0 Flermre | [Acter Filr) o *
A warw -
Anrstsion Groug | torw -l
St Rliedel
Sewd Modet 11617 P Creis Secton Hamesd Bound
m) faerame || Actve Ml B B
A Raeial
Detadi Senle: M08 T

alia|ln

Eohd T St I
Mk Shivt Covdsdosd
) e Model

7. This will process the section and open the Pond 1 [Sheet] Views Group. The new section will be located
as shown in the image below. It will need to be moved using the Reference File tools.
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8. Using the References Move Reference tool, move the new section to the location just below the Special
Detail in the upper right of the Pond 1 [Sheet] Views, as shown below.

9. Switch back to the Multi-Model Views View Group and make View 1 active. Use the Place Named

Boundary tool to bring up the Place Named Boundary Civil Cross Section 2 Points dialog. Set the val-
ues as shown.

ﬁ Place Mamed Boundary Cril Cross Sechion 2 Poants — b4

AN g SR 0111
Drawaing Seedt | 11217 Cross Section Detal

Groupe  [Hew)
MHame | Structure Section D-D

4 (4

Vertical Exaggeration: | 1.000000

=) Top Clesrance: | 5000000

B Eottom Clesrance | 5.000000

Elevation Datum Spaceng: | 2.000000
[ [Backmend Facing]
[ Create Drawing
] how Disleg
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10. Select the vertical pattern line and Snap to the top end of the line. Left click (Data Point) to accept the
First Point. Now Snap to the bottom end and left click (Data Point) to accept the Second Point. Finally,
left click (Data Point) in the open to bring up the Create Drawing dialog. Set the values as shown.
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11. This will process the section and open the Pond 1 [Sheet] Views Group. The new section will be located
as shown in the image below. It will need to be moved using the Reference File tools.
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12. Using the References Move Reference tool, move the new section to the location just below the Special
Detail in the upper right of the Pond 1 [Sheet] Views, as shown below.




Baaralee @9 Control Structure Form

1. Continuing in the PDPLRDO1.dgn file, switch to the Pond 1 [Sheet] Views Group and open the
FDOT tab.

2. Click on the Linked Data Manager tool in the Actions group.

Em iy s R e el
PRl el el b peean | pelandisield  peilieal O peplel]  pmeesed ol
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3. This will bring up the FDOT Linked Data Manager dialog. Click on the Create new link button in the
upper left corner of the dialog.

1] FOOT Linkesl Datin Manager 22005013 - x




4. On the Link Information dialog box click the Create New from Template button.
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5. This will open the Select FDOT Template dialog box. Click on the dropdown menu and choose
Misc Boxes.

TWPER_Shea) i

6. Now select Stormwater Facility Control Structure from the list of templates and click the Ok button to
save the newly created file to the Drainage directory of the current project.
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7. Type Stormwater Facility Control Structure form for Pond 1 in the Description and set the Worksheet
dropdown to Sheet 1.

- [ (o] [
\

s s (i

[ v T ol

8. Set the remainder of the dialog as shown below and click the Ok button to begin placement of the
Control Structure form.

W FDOT [ Sendeed ]
) S
{1 Prepect i

[ Upisie Garaphics e File Open [ Lock Graghics [ Uine Prini fren

9. It will take a bit of time for the program to create the new blank Excel file and then begin the process for
the placement of the form in the drawing, so be patient. Eventually you will have a form attached to the
cursor to be places. Move it near the location show below and left click (Data Point) to place.

i = 1 B

10. Back in the FDOT Linked Data Manager dialog, select and right click on the entry for the new form.
Select Open Source from the list. This will open Excel and allow editing of the new blank form.
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11. Fill out the form and hide unused columns as shown in the example below. Once edits are made save
the file and close Excel.
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12. Finally, right click on the new form in the FDOT Linked Data Manager and choose Update Now. This will
update the placed version of the form to the latest saved version of the Excel file. Anytime a change is

needed follow these steps to update the form.
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7 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:

e |tem Types
* Asset Manager
»  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 9 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 > Utilities > Item
Types.

SHbidlo«-» o

Home Terrain Geometry Site Layout

x4 i OpenRoads Modeling v

% % [E ¥s

Attach Detach Pick Import/Export
Item Item  List

ltem Types ] L

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, Iltem 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.
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() Item Types - X

Libraries  Utilities
& Q@@ X X
4\ DrainageQuantities <

Properties

» [y DrainageFES Item Type \ad

4 [ ] Drainagelnlet item Name “Drainagelnlet”

=9 Type Use tem Name for Element No
E5d Depth

5] PayltemNumber
5] DesignNotes
Eid ConstructionRemarks
[:5) DrainageMES
[} DrainageMH
(.J) DrainagePipe
(L) DrainageSEndwall
(.4 DrainageUType

v v v v v Vv

(1)) DrainageWinged

4 .y border

Drainagelnlet ~
Type

Depth

PayltemNumber 0425 1

DesignNotes

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.

;J OpenRoads Drawing Pr... ~ . H t“ o « ~ * = ¥ C:\Worksets\FDOT\22049555201_CE\drain
Home Drawing Production Drawing View
@& None ~ | Constlines v Q [ C':J ) n k s o "? 5 v
el = v = v = = + || Expl Attach = El L Reports Civil Corridor Asset
| -} =0 == 0 @0 &0 ki Tools» B3 = %7 ~ Selger:t?gn tlw * Analysis = Reports ~ Ma:‘;eger
Attributes Primary Selection Model Analysis and Reporting

FEDOT PROJECT .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:\EFDOTConnect\Organization-Civi\FDOT\Asset Manager\
FDOTProject.xlsm.
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file:///C:\FDOTConnect\Organization-Civil\FDOT\Asset

T

« FDOTConnect » Organization-Civil » FDOT » Asset Manager

Mame Type

1] SummaryReportDefinitionsxml XML File

| AECMERGE.XML XML File

ﬂ_" Asset Management Lookup.xlsx Microsoft Excel Worksheet

ﬂ_"‘ MasterSummaryReport.xlsx Microsoft Excel Worksheet

5 FDOTProjectxlsm Microsoft Excel Macro-Enabled ...

ﬂfj FDOTlocations.xlsm Microsoft Excel Macro-Enabled ...

HE border.xism Microsoft Excel Macro-Enabled ...

ﬂ_" Asset_Lookup_Allxlsx Microsoft Excel Worksheet

ﬂ_ﬁ FDOT Samplexdsm Microsoft Excel Macro-Enabled ...

ﬂ“ PickListProfessionalofRecord.xdsx  Microsoft Excel Worksheet

@5 Sheet Borders.xism Microsoft Excel Macro-Enabled ...
]

The _Pick List Definitions tab has the following content:

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

ot A | B _ C l
1 Pick List Name Option 1

2 Alignment

3 |FPID

4 R

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.xlsm 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.
&4 Open Asset Definition Excel File... X
U « FDOT » 22049555201 _CE » symb v O Search symb r
Organize v New folder 2 ™M @
4% Name - Date modified Type Size
. EE FDOTProjectxdsm 9/25/2020 11:51 AM  Microsoft Excel M... 66 KB
e
i
- v £ >
File name: | FDOTProject.xlsm v | .:__Excd File !'.xlsm)_ e
[ open ] | Cancel
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& 4 Asset Manager = X

®
FDOTProject Bl
v Alignment Element Selection
All Elements
v FPID ® Selection Set
Fence

Named Boundary

Linear Reference

Assign | Export

Assignment Mode

® Add
Replace
Remove

Add Assets

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

EDOT 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 .

&) [openRoadsModeling  ~| = i b (o e = C:\Worksets\FDOT\22049555201_CE\drainage\DRPRRDOY

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

- ) ﬁ JiL Eoos ) & Pavement Marking 7 |
+ 3 ) P aHm e 44 Create Existing Features & Place Cell Group L
Element .., Create Filters  |inked Misc. L Cell o Cell Cell Cell  Tg Attach Survey Reference  FDOT . ) Takeoff
Selection i ¥ File *  Data Manager Tools~ Libraries » Webpages * Search Splatter Signs & Draw Conduit Manager

Selection Actions Cell Applications Roadway Traffic Plans Quantities
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When prompted, the tool opens with a complete list of available reports. The Summary of Drainage report
is used for all Drainage Item Types.

a FDOT Quantity Takeoff Manager - a b 4

Alignment Options
Report station and offset relative to:
Al v

Summary Reports
Summary of Box Culverts A
Summary of Clearing Gaubbing and Removal Resms
;.;;*_a;;_.______.__. i
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 lkems
Summary of Landscape Rems
Summary of Lighting ftems
Summary of Litter Removal and Mowing
Summary of Lump Sum tems
Summary of Mailboxes
Summary of Miscellaneous Asphalt
Summary of Miscellaneous Drainage kems v
[ SelectAll | [ DesslectAll| | Imvert |  Auto-Populsted Repors
Output Options
File Output Location:
[C:\Worksets\FDOT\22049555201_CE \calcuiations |
Include Referrences
[] Output Upper Case
Open Output File(s)

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.

ore FDOT
Directories» Links ~

&1 Current Workset
n FDOTConnect
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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.

Summary of Drainage.xise - Excel

File Home Insert Page Layout Formulas Data Review View Help ProjectWise Acrobat 2 Tell me what you want to do
AR15 - S
B C D H W X ¥ z AG AH Al AL AM AN AO
1 Summary of Drainage
2| Quantity Total Quantity Location
Pay Item Unit of Construction
Number Labet Ry tem: Oescoiprion Measure P F P F Alignment | Begin Station| End Station | Side Eft‘;‘;t‘.lf g Nt Remarks
3
4
o)

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

>y ﬁ il
A A i
Misc. Cell Cell
Tools*  Libraries~ Webpages~
37  Copy Reference Levels

Delete Element by Length

k4 Select Element by ID

Place Professional Of Record

Rotate Text
Select Element by ID
Set Coordinate System

Element ID: |

EE:VY D X
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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.

Exercise 7.1
Exercise 7.2
Exercise 7.3
Exercise 7.4
Exercise 7.5
Exercise 7.6
Exercise 7.7

EXPIlOre ItEmM TYPES MBNAGE.......eiii ettt ettt e b e e e e e e nees 203
Generate Pay Item Numbers for sample drainage StruCtures. ...........cccvveeviviieeeniiienee e, 205
Attach Item Types to sample pipes and generate Pay Item Numbers.............cccooiiiiinnnen. 206
Create @ SEIECHON SEL.......iiiiiiiiie e 208
Attach alignment information for qQUANLITIES.........cooiviiie i 209
Use Takeoff Manager to generate Summary of Drainage table..............ccccooiiiiin 213
Explore Items in Project Explorer and delete Strays...........cuuveeeiiiiieiiniiiiiiiiiiieeeeee e 216

Baraise 7.7 Explore Item Types Manager for Drainage

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

3. Navigate through the following path and open Item Types Manager: OpenRoads Modeling > Home
> [tem Types.

L R -~
¢ XL VS
Attach Detach Pick Import/Expor
ltern  I[termn  List

ltemn Types n

[ ltem Types
Libraries  Utilities
\.,C"ei

4 S DrainageQuantities
L:J DrainageFES

O Drainagelnlet

[:;I DrainageMES

[:J DrainageMH

Q DrainagePipe

[:;I DrainageSEndwall
[::I DrainageUType
[:J DrainageWinged

Properties
B
B
>
B
B
B
>
B

b\ border
b &ZEIM
b &2 RoadwayQuantities
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4. Hover over Drainage Quantities and verify the following message appears:

Local resource, matches hbrary

5. Close the dialog.

NOTE 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 Item Types Manager) to
reactivate the properties.
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B 7.2

1. Switch to the Default or Multi-Model Views in DRPRRDO01.dgn, activate View Control, and select 1

Generate Pay Item Numbers for sample drainage structures

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 a
and b.
d. For DesignNotes, add “Sample notes for S-103” into the text field.
e. For ConstructionRemarks, leave this field blank.
] Properies o x
# 75 Elements (1) -
s B Node: 5103
B @ ltems
Statior ._C!fsel:!eiaeu CL_SR&1 #
:Ilr ;.ﬂc-ue:iea 'E::m Lility Properties
Extended -~
[ES P11
9/18/2020 1:19:08 PM DrainagelInlet -
b e T CbTyoeP-1
lew Mot N [ CubiTyped-1 »
Lecksd Unlocked Faylterrhlimibes Cub Typed-2
Dispiay Strte =1l (From View Draplay) Desipnilotea CubTyeed3
i ConstructionAemarks Cub Type )4
Drainagelnlet » Cub Typed-5
Alignment CubTypel5
v S A CLE”:'TF"”T'?
Designtlotes Point Constraints i
ConstructionRemark: et 4“?::::-::.::-5
Pomt Constrants w Statior Faqub TypeP-E
Cub Type? ”
Geametry Points ¥y Geometry Points B
Drainagelnlet "~
Type Curb TypeP-1
Depth LessOrEq10R
PayltemMumber D425 1311
DesignMotes Sample notes for 5-103
ConstructionFRemark:
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 LessOrEq10R Size 18
PayltemN 0425 1321 PayltemMumber 0430982125
Designhotes Sample notes for 5-101 Designhlotes Sample Notes for 5-102
ConstructionRemark: ConstructionRemarks

4. Close properties dialog.
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Braraiee 7.8  Attach ltem 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 ltem: OPENROADS
MODELING>HOME>Item Types>Attach Item.

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

s 1
47 Attach ltem

Item Types: | 5

Properties

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”

4% Attach Item — X
Item Types DrainagePipe v
Properties
DrainagePipe A
Type StormAndCrossDrain
Shape Round
Size 18
PayltemNumbe 0430175118
Designlotes Sample notes for P-103
ConstructionRemark "
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5. Left click to accept the prompt in the lower left, to apply the Attach Item settings.

|Attach ltem > Accept/Reject Selection

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

&@'] Properties e X

4 % Elements 1)

P = Link: P-103

General v
Geometry v
Feature v
Utility v
Extended v
Alignment v

Stroking Definition

DrainagePipe
Type StormAndCrossDrain
Shape Round
Size 18
PayltemNumber 0430175118
DesignNotes Sample notes for P-103
ConstructionRemarks
7. Close the properties dialog and repeat steps 1 through 6 for P-101.
@] Properties = X

4 “?h Elements (1)

b =1 Link: P-101

General v
Geometry v
Feature v
Utility v
Extended v
Stroking Definition ~
DrainagePipe -~
Type StormAndCrossDrain

Shape Round

Size 18

PayltemNumb 0430175118

Designhotes Sample Notes for P-101

ConstructionRemarks

NOTE Use level display and selection sets to select and set groups with the same Item Types.
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Baardie® 7.4 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 d

v

T

a
il
@

@3
Primary

SHEe«-» 23

Home Layout Analysis Components Utilities View
k :;‘E: E Element Symbology " ~|
-
BB Open Profile Model ’
Element . r . ) Flex Selection
Selection L. ¥ % Open Cross Section View Tables Sets
Selection Drawing Views Results Views

Tools Report Dr

{55 Queries

F Network Navigator

Selection and Query

2. Click the New icon and select Create from Query.

DD

ﬂ Selection Sets
Subsurface Utiities Hydraulic Analysis

e - @

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

Available ltems: (116)

Label
All Links
All Culverts
All Channels
All Gutters
All Pressur...
All Catch ...
All Manhal...
All Transiti...
All Cross ...
All Outfalls
All Catch...
All Low Im...
All Ponds
All Pond ...
Al Pumps

Element Type
Link

Conduit
Channel
Gutter
Pressure Pipe
Catch Basin
Manhole
Transition
Cross Section
Outfall
Catchment

Low Impact ...

Pond

Pond Outlet ...

Pump

Cuery Type
Predefined
Predefined
Predefined
Predefined
Predefined
Predefined
Predefined
Predefined
Predefined
Predefined
Predefined
Predefined
Predefined
Predefined
Predefined

X
i ltems: (2)
[l Label Elemert Type  Query Type
S MiNodes  Node Predefined
All Conduits  Conduit Predefined
bl
Remove
<
Lt
v
oK 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.

Tvpe
i smmr bsmmd

Select In Drawing
Add to Current Selection
Remowve from Current Selection

Select within Current Selection
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Bwreise 7.5 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\symb and locate the file 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.

Navigate through File Explorer to the FDOTConnect Asset Manager resources. Workstation

installations typically use the path: C:\FDOTConnect\Organization-Civi\FDOT\Asset Manager:

a.

Find and copy the file FDOTProject.xlsm

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

symb
3. Open the spreadsheet and in the _Pick List Definitions tab, fill in the following cells:
a. CellB2=CL_SR61
b. Cell B3 =US98
_ A | B C D
1 Pick List Name Option 1 Option 2 Option 3
2 |Alignment CL_5R61 us9g
3 FPID
4
c. Save and close FDOTProject.xlsm

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

E] OpenRoads Drawing Pr... (= Hl‘_:)l _;O

B

Drawing Production Drawing

" || ConstLines

'QD

v || =

B =0 =0

'-"i.\‘_-lﬂ

Attributes

*

View

v

4

&

Attach —
Explorer Toolasc' % 2 %J .

Primary

C:\Worksets\FDOT\22049555201_CE\draine

k V7

&

-

.. YRS e @
Element ... Reports Ci\ri_l Corridor Assel
Selection i 7 ¥ Analysis~  Reports = panager

Selection Muodel Analysis and Reporting
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file:///C:\Worksets\FDOT\22049555201_CE\symb
file:///C:\Worksets\FDOT\22049555201_CE\symb

lul

a. Check the box for Alignment.

E’] Aszet Manager

= X
B &=
FDOTProject Elcihienis
Alignment Element Selection
£ ® All Elernents

Selection Set
Fence
Mamed Boundary

Linear Reference

.-“-';.ss.ié n | Export
Assignment Mode

* Add
Replace
Remaove

Add Ascets

5. From Asset Manager, select the —— icon to Open Asset Definitions File and select FDOTProject.
xlsm.
& Open Asset Definition Excel File... ¥
A <« FDOT » 22049553201_CE » symb v O Search symb 2
Organize = Mew folder B m @
‘I ] MName & Date medified Type Size
- ﬂ_ﬁ FDOTProject.xlsm 9/25/2020 11:51 AM  Microsoft Excel M... b6 KB
&
i
=E'v < >
File name: | FDOTProject.xlsm v| Excel File {*xlsm) e
Cancel

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

b. Inthe Elements section of the tool, change setting from All Elements to Selection Set.
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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 Ltilties Hydraulic Analysis

O-XBE=H-0

| Label Type

T

Select In Drawing
Add te Current Selection
Remove from Current Selection

Select within Current Selection

Create from Query...

d. Inthe Asset Manager window, under the Assign Tab, click Add Assets.

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

j,J‘| Azzets Added to 5 Element(s)

f.  Close the Asset Manager tool
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6. With the selection set still active, open properties and set the alignment CL_SR61 for all elements.

@ Properties = ot

4 b Elements (5)
b X5 Cells (3)
b A Complex Strings (2)

| General

| Feature

| Utility

| Extended

I Drainagelnlet

+ AR JIE SIE SR 2R ¢

Alignment

Alignment

| Point Constraints

| Geometry Points v |




*-

Braraiis® 7.6 Use Takeoff Manager to generate Summary of Drainage table

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

1. Open the FDOT Quantities Takeoff Manager from the path: OpenRoads Modeling > FDOT >
Quantities.

.
Fdle) |

Takeoff
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.

& FDOT Quantity Takeoff Manager - O X

Aignment Options

Report station and offset relative to:
- v
Summary Reports

Summary of Box Culverts |~
Summary of Clearing Grubbing and Removal tems I
Summary of Curbs

S y of Ditch P: it |
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 Rems

Summary of Lighting ftems

Summary of Liter Removal and Mowing

Summary of Lump Sum kems
Summary of Mailboxes

< y of Miscell Asphalt

S.mﬂary_-uf Miscellaneous Drainage ftems v

Select All | | Deselect All Invert Auto-FPopulated Reports

Output Options

File Output Location:

|C:\Worksets\FDOT\22043555201_CE\calculations | 2
[ Include Referrences

[ Output Upper Case

[ Open Qutput File(s)
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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...

cane

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

o Quantity Summary Report(s) Successfully Created:

Summary of Drainage

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

B C D H w X ¥ s AG AH ] AL | AM AN a0
Summary of Drainage
Ouantity _[Total Ousntit Location

Pay Ttem unit of
Number

Construction
Remarks

Label P, T Descriptio
o A TR ERacriptian Measure| P F P F  |Alignment|Begin Station| End Station

) ] T TLSRE
EA ] I CLSRE
LF 13208 10337 €L 5R6

5129 L 5AE
EA 1 T CL 5R6

e

3. Backin the 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. In the following prompt, check the box for Summary of Drainage, select Convert and OK to the
following prompts:

85} Summary Reports Builder - O X

Spreadsheet Input Directory: IC \Worksets\FDOT\22049555201_CE\calculations l

PDF Output Directory: IC \Worksets\FDOT\22049555201_CE\estimates ‘
Excel Summary Report Files
N
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Quantity Reports Builder X

/ﬂi 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...

[ ox ]| cancel

Summary Reports Builder X

o Quantity Summary Report Successfully Created!

[ o 1]

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.

Direclorcs» Links

E Current Workset
“ FDOTConnect

@ Summary of Drainage.pdf




Bawraise 7.7 Explore ltems in Project Explorer and delete strays

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

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 > Home > Primary > Explorer > Items. Expand the sections for
Drainagelnlet and Drainage MES:

4 [ g Drainagelniet

rainagelinlet

o o o o

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.

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.

2. 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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d. Typically,thesestraylinesareplacedonthelevel Default. Usethelevelfilterinthe ElementSelectiontool
toselectallthe elements on Default. Itis OKif more thanjustthe stray items are selected in this process.

42 Element Selection — .
Er_:' B E@
B+-a= K .

“ S = @

> E] = =
Level i "

| Default . |

AccessRambp en

3. Keeping the selection from Step 3, open Detach Iltem from the path: OpenRoads Modeling > Home >
Item Types > Detach Item.

X

Detach
[tem

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

JF'\Z: Detach ltem — 4t

hem Types: | Detach All v

4 = DrainageQuantitiss
~  Drainagelnlet
~  DrainageMES

a. Leftclick to accept the prompt in the lower left to attach:

Detach ltermn = Accept/Reject Selection

b. The message at lower left confirms successful attach: ‘jr;lDEt“hEd 3 item(s).

c. Also, to confirm, the Item Tab in Project Explorer now correctly shows 3 item types attached to drainage structures:

4 Q Drainagelnlet
%, Drainagelnlet
<, Drainagelnlet

- [::J DrainageMES
<~ DrainageMES

[ [::] DrainagePipe
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8 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:

* Place Label

» Hydraulic Model Properties

* Reports
*  Hydraulic Model Inventory
e Calculation Summary

e Tables
* OpenRoads Tables
 FDOT Flex Tables

* 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

B A V¥ A ABC
gal = A At A+ 4 £ "
Place = Place (Place| Place Edit ChangeText , Element Model
Table Note |Label| Text Text Attributes A,  Annotation~ Annotation ~

Tables Notes Text = Annotations =
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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.

The Favorite Name: *_ DU_PLAN_NODE_ID’ also works to add the label for the catchment (drainage area) ID.

4% Place Label Settings == X

EX
/ [B

Type: | Text Favonte v
Favorite Name: §3_SU_PLAN_NODE_ID ~
Dimension Style: < _FDOT _Dynamic Labels ... Jy
Label Rotation: | Horizontal v

Start At | Terminator
Horizontal Attachment: | Auto v

A

- 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
J ') [¢x| Project ~ G-‘g; Catchment Delineation ¢
* 5 Project Properties i Gutter Section Settings

Project i-model
Defaults Configuration

13}
=

Compact Database
Project Tools

Hydraulic Model Properties X

Title: | j
File Name |pData'\Local\Temp'\Bentley\SUDA\DRPRRDO1 - Defau stsw|

Engineer: | !

Company: | |
Date: 9/ 172015 R4

Notes:
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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 Util

ities > Report > Drainage and

Utilities.
Home Layout Analysis Components Utilities View Tools Report Drawing Production Drawing View
% k e @ - PN e Scenario Summary fas Conduit Inventory @ HEC-22 ~
W - | ﬁ o == Bt & [fil Calculation Summary €5 DOT Report & AASHTO =
; Element ., Custom = Flex Network Reports Corridor  Report . ; % )
2] Selection L. Report = Tables Elements Table b Reports - Options " Hydraulic Model Inventory |8 Combined Pipe/Node Report
| Primary Selection Report Tables Civil Drainage and Utilities

Some of the predefinedDrainage and Utilities reports open a Flex Table a

nd 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 s
Alternatives selected.

hows the type of computation and

[2 Preview - O X
View Background -
y PageSetup... [ B | & | & [woe  H&| % avide| @,
L_.l? Eﬁnt" ~
) Print
P& ExportDocument.. » (VIR TR del Inventory: DRPRRDO1 - Default.stsw
TV » HTML File FDOTCONNECT Example Exercise
First Last, P.E.
o) Exit MHT File Company, Inc.
- ware 1 RTF File 9/1/2015
Notas This model represents an example system developed for puposes of
Excel File navigating through OpenRoads Drainage and Utilities tools,
Scenario Sum CSV File |
D Text File 127
Labe ; Analysis
Notes Image File
Active Topology Base Active Topology
User Data Extensions Base User Data Extensions
Physica Base Physicl
Boundary Condition Base Boundary Condition
Initial Settings Base Initial Settings
Hydmology Base Hydrology
Output Base Output
Infiltration and Inflow Base Infiltration and Inflow
Rainfall Runoff Base Rainfall Runoff
Water Quality Base WaterQuality
Sanitary Loading Base Sanitary Loading
Headloss Base Headloss
Operational Base Operational
Design Base Design
System Flows Base System Flows
SCADA Base SCADA
Energy Cost BaseEnergy Cost
Solver Calculation Options Analysis i
< >
Page1of2 | | Zoom Factor: 100%
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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 GVF -Rational Calculation Summary Window
opens. The ‘Report’ button at the bottom will generate a Calculation Executive Summary.

% GVF-Rational Calculation Summary X
Scenario
Label: Analysis |
Storm Event
Rainfall Alternative Label: IBase Rainfall Runoff |
Global Storm Event: Zone 2-3 Year vl
Return Event: |3 years
Calculation Executive Summary

>>>> Info: Subsurface Network Root: S-102
>>3> Info: Subsurface Analysis iterations: 1
>>>> Info: Convergence was achieved.

{1 [ Show this dialog after Compute  Messages | | Repotmg Detsis.. | = (Cose || Hep
(& Preview
File View Background
Be b aahs|Oa|afm Ji| LTI
~ Calculation Executive Summary
| Scenario Summary
| Labdl Analysis
| Calculation Executive Summary
i >>>> Info:
Subsurface
Network
Root: 5-102
>>>> Info:
| Subsurface
i Subnetwork Results Analysis
iterations: 1
>>>> Info:
Convergence
was
achieved.
| Storm Events Executive Summary
| . . Base Rainfal Return Event 3 years
| Rainfall Alternative Label Runoff
| Global Storm Event 7ana2 -3
Year
Calculation Messages

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.




V—

B} Calculation Detailed Summary X
Calculation Options  Catchment Summary  Link Summary  Node Summary Inlet Summary Pond Summary
General Hydraulics and Hydrology
Maximum Network T | B ] Flow Profile Method: Backwater Anslyaia -
Flow Convergence Test Number of Flow Profile Steps: B
e Hydraulic Grade Convergence Test (000 |
Neglect Side Flow? Average Vilacity Method: Actusl Unfom Flow Velocly
Neglect Gter Cross Siope For Side Flow Minimum Structure Headloss: o a
Active Companents for Combination Inlets In Sag: Geate and Curb | Minimum Time of Concentration: min

Active Components for Combination Inlets on Grade:  Grate and Curb

ﬂ- 1 [ree
(B Preview d

File View Background
gajafme Q] v 0P BB a-=-0.

N E s a b
Calculation Detailed 'Su'm'm'al"y

| ElementDetails
| ™ 126 Notes
| Label Analysis

| Hydraulic Summary

{ Backwater Actual

| Flow Profile Method Analysis Average Velocity Method Uniform Flow

H Velogty

| Number of Flow Profile Steps 5 Minimum Structure Headloss 0.00 ft

| HydraulicGrade Convergence Minimum Time of -

L 0.00 ft oppliersbtn 10.000 min

| Inlets

| Neglect Side Flow? False Active Components for Grate and

i Combination Inlets In Sag Curb

| Neglect Gutter Cross Sope T Active Components for Grate and
For Side Flow? gt Combination Inlets on Grade Curb

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.




e
[Z¢ Headloss : Base Headloss (DRPRRDO1 -- Default.stsw) - O X
és - ] 0
i ut [ CatchBasin =~ 2 Manhole  # Transtion
| HEC-22 | Absolute | Headloss | Headloss | Headloss | AASHTO |
= ‘ D ‘ Label Hzgl::;s Benching | Headloss  Coefficent Coeffident :ocfﬁdent! Shaping Fiowcﬁurevaedb i
Method (ft) iownstrean| Upstream) | (Standard)| Method |
43 : 5-101 | 438 Standard | | 0.00000 |
430: 5-103 Standard 0.00000
Copy
- I[,',El =Base data [l =Local data [0 =Inhe 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:
& Previ -
File View Background
SIEVENENTTEN BN | 2=,

o

N| & \IIJ|LJ’1_—II 4

 15: Base Headloss
(Catch Basin Headloss)

. D Labd Headloss HEC-Z2 Absolte | Headloss | Headloss | Headloss | AASHTD | Flow-Headloss
Method Benching | Headloss | Coeffident | Coeffident | Coeffident | Shaping Curve
Method (ft) (Dowinstre | (Upstream | (Standard) | Method
am) )
True 438 | 5-101 Standard | <None> 0.00000 | <None> <None>
True 450 | 5-103 Standard | <None> 0.00000 | <None> <None>

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

FDOT IDF curves.

[=¢ Rainfall Runoff : Base Rainfall Runoff (DORPRRDO1 -- Default.sts.. — O X
A-H-B O
Giobal Rainfall & Manhole [7] Outfall [7] Catchment 2 Pond 2 Wet Well
Stom Events
Alternative: |Baae Rainfall Runcff |
Global Storm Event Zone 2-3 Year v[]
Source: |Orphan focal) |
Return Event: |3 |
Intensity (Average): [(N/A) | infh
Depth: [(N/A) | in
Duration (Modified Rational): |0.000 | min
* vl =Basedata W =Local data [] =Inherited data
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(2 Preview
Eile View Background
B e W & a by | o | P e-=-9.
Base Rainfall Runoff
Global Rainfal
: Base Rainfall Depth (N/A) in
Alternative Runoff
Global Storm Event Zone2-3 Duration (Modified Rational) 0,000 min
Year
Orphan Maximum Storm Intensity 7.596 infh
Source (local)
Return Event 3 Climate Adjustment Type None
Intensity (Average) (N/A) infh Climate Adjustment 0.0 %
4 Global Storm Events x

Duration | Maximum |

Depth (Madified Storm

) Ratonal) | Intensity
@n) | wh) P

Return
Global Storm Event Source Event

’Inhensllv Climate Climate
(years)

12: Ba EECREC I Zone 2 - 3 Year k] 0.000

PIARY 4 in/hr Absolute Intensity (Spread Only) Absalute Intensity 4in/hr -0 Year On 0.000

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) fin) fmin) (in/h) (in/h) Type (%)

Base Rainfall Runoff Orphan (local) 3 0 [ 7.596 0 None o0
4 in/hr Absolute Intensity |Absolute Intensity 4 in/hr - 0 Year [Orphan (local) o 4] o 4.000 a None 0

EDOT 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 Queries

Flex
‘Tabls

Analysis Views

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

%4 FlexTables -
Subsurface Utiities Hydraulic Analysis
D-X=EE-D0
B ] Tovies Fyirauic Hodel

~-[7] FDOT-Spread
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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
abel Baseline Baseline Baseline Inlet Inlet Inlet C TotalInlet | Total Rational | Road Cross Gutter Longitudinal Manning's n
Feature | Station (ft) Offset Drainage Intensity Flow to Inlet Slope (%) Cross Slope  (Inlet) (Inlet)
Area (acres) (in/h) Slope (%)
) (cfs) (%)
Depth Spread / Maximum Inlet Capture Efficiency | Intercepted Bypassed Bypassed Bypass
) Spread Location (Calculated) Rational Flow Rational Flow Additional Target
(Gutter) Top Width Carryover Flow
) () (%) (cfs) (cfs)
(in) () (cfs)

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

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 TABULATION
Label -Node- Length | Upstream | System System | System Time System System System | Upstream | Elevation HGL -HGL-
Upstream (Unified) | Inlet Area | Drainage CA Flow (Pipe Intensity | Additional | Rational | Structure | Ground Clearance Upstream
Downstream (ft) (acres) Area Time Flow) (in/h) Flow Flow Headloss | (Start) (ft) ) Downstream
(acres) (acres) (min) (min) (cfs) (cfs) () )
-Invert Headloss Fall Number Size Rise Span Manning's n | Friction Slope Minimum Velocity | Physical | Capacity Notes
(Conduit)- (ft) Inverts of (Display) | (Unified) (ft) Slope (Calculated) Slope (%) (ft/s) Velocity (Full
Upstream (ft) Barrels (ft) (%) (%) (ft/s) Flow)
(cfs)
Downstream
)

EDOT-CATCHMENT

DRAINAGE AREAS TABULATION
Label Area Subareas| Subareas Area Catchment | Composite C
Defined <Count> (Unified)
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.

[C] FlexTable: FDOT-Catchment (Current Time: 0.000 min) (DRPRRDO1 -- Default.stsw) 5
H|R-E| | QA #|B-|B| B~
' 5 e Area Catchment
Label Area Defined By <C Subareas (Unified) CA | Compaosite_C
ount>
(acres) (acres)

446: DR-101 |DR-101 Multiple Subareas | 2| TP Mgy, 033  0.270] 081000
452: DR-103 |DR-103 Multiple Subareas | 2 | <Collection: 2 items> 0.225 0.182 0.81000
459: DR-999 | DR-999 |Single Area | 0] <Collection: 0 items> 0.073 0.070 0.95000

(B Preview d a X
File View Background

A | |, |100% 3';

HiEE a o Ok

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.

Report Drawing Production

Place Place Place Edit Chan
Note Label Tet Ted Attrl

Tables MNotes Text

% Place Table - x

[Seect | -

Text Style: {\‘? Annotation |
Active Angle: | 90°00'00" ==

File Name: | o |
[] Contains Title Row
[C] Contains Header Row
[ Retain Association

When a placed table is selected, the Table Tools Layout Tab appears with multiple editing and
formatting options.

DrirageandWtiites  + DT &+ » = = Table Toole. C:A\Worksets\FDOT\ 22040555201 CE\drainage\DRPRRDOT dgn [2D - V& DGN] - OpenRloads Designer CONNECT
Heme  Layout  Analysic  Compenents  UtilitiesView  Teol  Repert  Drswing Production  Drawing  View | Layout
Title Row First Column | Height| 0.7 = EE 'n:&_n' @ ﬁ @ o Sireige| 02 Eifinibias Rows “ﬁ B 4 Ea @ mo
Hepdes Row [ tast Column | B e | .35 e Insert e Insert Insen Memge S0l S Witk 1 Distribute Columns E== L0 F== BT —
Footer Raw Lock Aspect Ratio ow Above Balow Leh Rignt | Cel Calls I Wetke] 134 i Dt o Direchion = Marggo v b v
Table Options Table Saze Rows f Columes Merge Cell Sze Alignment Table Symbology
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EXERCISES

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.

Exercise 8.1
Exercise 8.2
Exercise 8.3
Exercise 8.4
Exercise 8.5
Exercise 8.6
Exercise 8.7
Exercise 8.8

Exercise 8.9

Complete the Hydraulic Model Properties. .......c.oouviiiiiiiiiiiiiiiiieee e 227
Compute Center: Review Properties and Run Analysis Scenario (Zone 2 — 3 Year)........ 229
Export a Hydraulic Model Inventory Report to EXCEL.........ccuvvvvieeeeeiiiiiiiiiiieeeeee e 232
Copy/Paste Global Storm Events data to EXCEl.........coooiiiiiiiiiiiiiiiiiieeeee e 235
EXport FDOT Flex Tables 10 EXCEL........coiiiiiiiiiiiiic e 237
Compute Center: Run 4 in/hr Absolute Intensity (Spread Only) Scenario............ccccvvvee... 240
Export FDOT-Spread Flex Table t0 EXCel........c..uuuiiiiiiiiiii e 240
Create FDOT storm drain documentation sheet and place labels............ccccocoiiiinns 242
Place Tables, from Excel, in FDOT Storm Drain Documentation Sheet...............c.ccceeeee. 247

Barase 8.7 Complete the Hydraulic Model Properties

1. Open FDOTConnect, set the Workspace to “FDOT” and select the Workset — 22049555201.

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.

Name Model

[T Default O1Default

() Default-3D Views iy Default-3D

(D Drainage Plan 1 Views &Y Drainage Plan 1

() Multi-Model Views
‘(5] Drainage Plan 1 [Sheet] Views [ Drainage Plan 1 [Sheet]
(C Profile 1 Views & Profile 1

|ill_g Multi-Model Views v]@m2]3]4|5[61718 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

f «? lex) Project = Ry Catchment Delineation S...
Project i—m:el o] Project Properties & Gutter Section Settings

Defaults Configuration [ Compact Database

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

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

Company: Company, Inc.

Date: 1/1/2021

Notes:

® 2 o T 9

This model represents an example system developed for purposes of navigating through
OpenRoadsDrainage and Utilities tools.

Checked by: ##
Checked date: ##

Hydraulic Model Properties X
Title: |FDOTCONNECT Example Exercise ]
File Name: |C:\Users\ashepard'\AppData\Local\ Temp'\Bentiey\SUDA\DRP |
Engineer: |First Last, P.E. 1
Company: |C0'W Inc. |
Date: (117221 @~ |

Notes:

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

5. Select OK to accept the updates and close the Hydraulic Model Properties window.




),—
[ExernciSeIs*

(Zone 2 — 3 Year)

-

Compute Center: Review Properties and Run Analysis Scenario

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 View
L= | & Alternatives a Validate [") Engineering Standards I @ Compute Center I
-t_! Fo Options [ZL Calculation Summary & Default Design Constraints
Scenarios Compute "
v v O Notifications
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 IE% Scenarios icon.

a Compute Center

BE=E L8 0

Scenario

Analysis

‘v Calculation Options
Solver Calculation Options  Analysis

Ml RN Ny

<General>
Active Numerical Solver GVF-Rational (StormCAD)
Calculation Type Analysis
Minimum Time of Concentrai 10.000
v Gravity Hydraulics
Gravity Friction Method Manning’s
v Pressure Hydraulics
Pressure Friction Method Manning's

X

b. From the Scenarios Manager window, double-click Analysis to open Properties.

&4 Scenarios - X

Hydraulic Analysis

M+ X =I -w 258 E & FSearch @
...... Desgn

IR 8 Analysis

DRAINAGE DESIGN 229



v

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

EJ Properties - Scenario - Analysis (127) = >
Subsurface Lhilties  Hydraulic Analysis
| V]| @ @ [ -
1 - U - []Addto Selection
<Show All> - E |
‘Property Search w | 0~
v  <General>
1D 127
Label Analysis
Motes
~ Altematives
Active Topology Base Active Topology
User Data Extensions Base User Data Extensions
Physical Base Physical
Boundary Condition Base Boundary Condition
Initial Settings Base Initial Settings
Hydrology Base Hydrology
Cutput Base Cutput
Infiltration and nflow Base Infittration and Inflow
Base Rairfall Runoff [v]
‘wiater Quality Base Water Quality
Sanitary Loading Base Sanitary Loading
Headloss Basze Headloszs
Cperational Base Cperational
Design Base Design
System Flows Base System Flows
SCADA Base SCADA
Energy Caost Base Energy Cost
* Calculabon Oplions
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:

ﬂ Alternatives - 3
Hydraulic Analysis
DOXbBbEE=EFTYT ”
@[5 Active Topology
-[Z] User Data Extensions
Physical
Boundary Condition
{[E] Initial Settings
Hydrology
Output
Infiltration and Inflow
-|[§ Rainfall Runoff
- o
-5 Water Quality
Sanitary Loading
Headloss
Operational
Design
System Flows
SCADA

mjmmlm

0-8-8-6-8 558
o]

]

=

5888 8860
it atag

!
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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.

[=¢ Rainfall Runoff : Base Rainfall Runoff (DRPRRDO1 -- Defaultsts... — O X
N5 O
Global Rainfall 2 Manhole [7] Outfall [} Catchment < Pond 2 Wet Wel
Storm Events
Alternative: |Base Rainfall Runoff ]
Global Storm Event Zone 2-3 Year v|-]
Source: [Orphan ocal) |
Return Event: 3 |
Intensity (Average): [vay | inh
Depth: ) | in
Duration (Modified Rational):  |0.000 | min
* [¢] =Basedata ¥l =Local data [J = 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.

E‘J Compute Center =
Hydraulic Analysis

BEE QG O

Scenario

Analysis ¥ 51 =0




Bamise 8.8 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 Report Drawing Production Drawing

|‘1 @ Scenario Summary ra, Conduit Inven
e fil Calculation Summary |#% DOT Report

Report : .
o:ﬁgmli‘ Hydraulic Model Il'wentmyl |® Combined Pig

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.

B Preview - (] X
Eile View Background 5
Bl aalndals 2 | AR R
-
Hydraulic Model Inventory: DRPRRDO1 - Default.stsw
Title FDOTCONNECT ExampleExercise
Engineer First Last, P.E.
Company Company, Inc.
Date 1f1/2021
This model represents an example system developed for puposes of
navigating through OpenRoads Drainage and Utilities tools.
Notes
Checked by: ##
Checked date: ##
Scenario Summary

2. From the Preview menus, select File: Export Document: Excel File.

E View Background

|y Page Setup... [ 5| O ||
? Print.. e
= K e
g Print Hydraul
rP' E:-:'F]Gr'l‘ Document... » v PDF File
— Send via E-Mail... | » HTML File
G’ Exit MHT File
T Not RTF File
Excel File
Scen CSV File
Labe Image File




a. Select OK to the following prompt:

XLS Export Options X

[CJshow grid lines
[AExport values using their format
[“IExport hyperiinks

Sheet name: [Sheetl ]

b. Save the .xls in the example workset folder, drainage: eng_data subfolder.

(B Save As

€ v AP |« 05(C) » Worksets » FDOT » 22049555201_CE > drainage > eng_data

Search eng_data L

File name: | Doc_Hydraulic_Model_Inventory.xls

Save as type:  Excel Document (*xds)

~ Browse Folders

c. Select Yes in the following prompt to open the file:

Export

0 Do you want to open this file?




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

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.

Mo LD R —

3
38

Use the tools in Excel to delete rows as shown below
FE C | F & HJ K L M M o Q
Hydraulic Model Inventory: DRPRRD01 - Default.stsw
Tite FDOTCOMMECT Example Exercize
Engineer First Last, P.E.
Company Company, Inc.
Date 1/1/2021
This model represents an example system developed for purposes of
navigating through OpenR.oads Drainage and Utilites tools.
Motes
Checked by: ##
Checked date: ##
Scenario Summary
D Fa7
Label Analysis
Motes
Active Topology Base Active Topology
User Data Extensions Base User Data Extensions
Physical Baze Physical
Boundary Condition Basze Boundary Condition
Initial Settings Baze Initial Settings
Hydrology Base Hydrology
Qutput Base Output
Infiltration and Inflow Base Infiliration and Inflow
Rainfall Runoff Base Rainfall Runoff
Water Quality Base Water Quality
Sanitary Loading Base Sanitary Loading
Headloss Base Headloss
Operational Base Operational
Design Base Design
System Flows Base System Flows
SCADA Base SCADA
Energy Cost Base Energy Cost
Solver Calculation Options Analysis
Bentley Systems, Ine. Haestad Methods Solution Drainage and Litilities
ORFPRRDCO -- Diefault.stsw Center [10.08.01.33]
1042302020 27 Siemon Company Drive Suite 200 ‘W Fage1of1

‘Watertown, CT 0BT35 USA +1-203-7E6-16E6E

b. Save and close the Excel file.
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Exercise) 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:

* 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 — O 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 Components

4 & ¥

St;t!a":‘l Caté_lgg Prototypes

C7 Storm Data
CG Global Storm 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.

4 Global Storm Events x
Duration Maximum .
Return D (Modi Intensity Climate Climate
Alternative Global Storm Event Source Event i fled it {Average) @ Adjustment | Adjustment
i) Rational) | Intensity T
(years) | | Tmin) | k) (njn) ype )
(o2 -F Base Rainfall Runoff Zone 2 - 3 Year 3

EIVAEY 4 in/hr Absolute Intensity (Spread Only) Absolute Intensity 4 infhr - 0 Year

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 b Je Alternative

d A B & D E F G H | J K | L
1 Alternativ:Global StcSource  Return EviDepth (in] Duration ( Maximum Intensity (Climate A Climate Aftjustment (%)
2 |Base Rain'Zone 2- 3 Orphan (ke El o 0 7.5% 0 None o

3 |ain/hr Ab Absolute |Orphan (It 0 0 0 4 0 None 0

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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File Home Insert Page Layout Formulas Data Review  View  Help ProjectWise Acrobat 2 Tell me what you want
Al v [ fe GLOBAL STORM EVENTS
A A i 8 I o i€ £ | 6 | ®w ] I | J
] 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) (inth) (in/h) Type (%)
Base Rainfall Runoff  |Zone 2 - 3 Year or Pl 3 0 0 7.596 0 None 0
3 {local)
4 in/hr Absolute Absolute Intensity Orphan
4 1
4 |Intensity (Spread Only) |4 inthr - 0 Year tocat) | ° g i 4 gt cf
c. Save As ‘Global_Storm_Events.xIsx’ in the example workset folder, drainage: eng_data subfolder.

d.

<« v 4 | <« Worksets » FDOT » 22049555201 CE » drainage > eng_data

File name: | Global_Storm_Events.xlsx

Save as type: | Excel Workbook (*.xisx)

Close Excel.




Braraiee 885 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:

Ea Queries

Flex
Tables

Analysis Views

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

K d FlexTables — b 4

Subsurface Ltiities Hydraulic Analysis
O-X=EA-9@

E||E| Tables - Hydraulic Model M
---[7] FDOT-Spread

-7 FDOT-Outfal

S i} FDOT-Conduit-Storm Tab

a. Select the I'l'l Export to File... icon from the upper left of the FlexTable window.

[ FlexTable: FDOT-Conduit-StormTab (Current Time: 0,000 min) (DRPRRDO1 -- Default.stsw) 22 m] x
| BB C @ BB R
Export to File... i 5 o =
E'.-'gﬂ’ JISrH:taI ]Sr‘;;t:g‘e iystem ”I;Is::lm 2;:;2 YSEF ydls;s: g:zg ‘i‘é:j ;Er‘::.li:wgc HGL HGL- ,'I"VETE 2adlos Fall |umbe Size R_jse pan | anning irictior | Slope |finimun slogit| Y8/ a(FI;al.l(l
Label ;\Iszd:a—r Inifiec Plam per ag.:s, Time | Flow) tensil Flow | Flow |:adlos| Start) aran| oo gsn‘;:lawat; vert ;rfd: AT Inifiec o Slope |lculate| Slope ot Flow
acres)| (acres) | min; cfs: wnstre ) g ft)
wnstres] (i) |27 Geres) 0 | s 000 e | | | | ) [ anre] @ | 19 @ | @ e @ | e || .
444: P-101 P-101  }5-101 | 5...|0.334 0.56 |0.452 | 13.... (0.247|5.... |0.00 | 1.66 |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
444: P-101 5-102 23.00 | 25.00
454: P-103 P-103 |5-103 | 1... |0.225 0.22 0.182 | 10.... [0.402|6.... |0.00| 1.12|0.00 |31.40|3.37 [28.03 | 26.50 |0.01| L... 1/18... [1.50|0.... |0.012 |0.010 |0.887 |0.151|0.63 | 6.06 | 10.7
454 P-103 5-101 28.01| 25.20
< >
2of 2 elements displaved

b. Save as type: Comma Delimited File (*.csv), with the File Name: FDOT-Conduit-StormTab.csv.

[F1 Export to Excel >
4 <« Worksets » FDOT » 22049555201_CE » drainage » eng_data v O Search eng_data yel

File name: | FDOT-Conduit-StormTab.csv w

=l

Save as type: !_Comma Delirited File (*.csv) |

Save Cancel

w Browse Folders I |

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

E B

Explore FDOT
Directories*  Links =

E Current Workset
f& FOOTConnect

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

anduit-StormTab.cov - Eced

Fiia Home  Insert Page Lapou Formulas Data  Review  View Heip Projectivise Acrobat £ Tellme what you want 1o do
M = fo | tabel
A & c o 3 ¥ & H ' i K t " ] o ® a ] s T u v w x W 2 A8 | a8 | &€ | #D
“invert
Ugstres {Conduit
m “HGL ¥
System Structur Elevatio Upstrea Upstras
LENET  Lipstred System System Time  System  AJGIGO Frstem e n HEL m m Rige Sope Capacity
(Unified m inter Oroinag System Flow  (Pige  INtEnstt nal  Raviona Meadios Ground Clesran Downst Downsr Headics Fall {Unifiea friction(Calculz Minimu Frysical (Full
) Area ehrea A Time Fiow) ¥ Flow IFiow s (Stary) e eam eam LS Invens i Span Sope ted) mSlope Velocity Velooty Fiow)
1labes | mode Lty (acres) (aces) (ages) (min)  min} (e dets) (sl W W INE im0 (M (M [ NumberiSie(Dis(h) (W) Manaieg(%) (% (¥ W5 (sl (s} MNotes
[IPI01 101 | 6697 03M 056 0452 13852 0247 53 o 166 o W& am me s2 e o2 138inch 15 0 DSi2 002 0%y 0151 0S4 382 676
5 5102 n 5
fefpams  eaps | ideomy g2 02 oam 0 oz &m 0 112 0 w4 ;2801 25 00l 139 1 18inh 1% o o0i2 001 ossr 0181 084 606 1071
5 | 501 W01 B2

a. Select from cells Al to AD5
b. Add borders (Home: Font: Borders: All Borders)

c. Change font to FDOT
d. Adjust units for significant digits and reshape column widths as needed

e. Add title row and input “STORM DRAIN TABULATION FORM"

| & | B € D | E F G H | I S I L M N o P

1 STORM DRAIN TABULATION FORM

" ct am ATt y - HGL= -Invert
-Node- Length : Systen I P System i deid u_..\,f.fna : Ein.am..\ HGL 7 ‘l' i d
) 20 =N e = {Pipe N -- Str md | . | Upstream
Label Upstream |[(Unified) [ Intensity Clearance
Flow} i Downstream
Downstream (ft) facres) fin/h) i) Downstream
fmin) fcfs) ift) ife) ()

2 i}

3| p-l01 5-101 5670 0.32 0.56 0.45 13.9 0.25 5.39 0.00 1.66 0.00 32085 2.84 28.01 2520

4 5-102 28.00 25.00

5 P-103 5-103 14608 0.23 022 0.18 0.0 .40 6.09 0.00 1.12 0.00 3140 337 2803 2650

6 5-101 28.01 25.20
5. Save as .xIsx 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 1 L3 | k L | M N
1 OUTFALL CONDITIONS
. . . . Elevation System System
. Baseline | Baseline | Elevation | Elevation . System System 3
Baseline . . Boundary | (User Defined Flow . Rational
Label Station Offset (Ground)} | (Invert) | Boundary Condition Type . CA . Intensity Notes
Feature () (1) (Ft) (1) Element Tailwater) (acres) Time (in/B) Flow

= (ft) (min) (cfs)
3 | 5-102 | CL SRe1 | 706+50 102.19 27.21 25 User Defined Tailwater | <Nonex> 28.00 0.452 | 14.86 5.25 2.39
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A [ B | C [ o] [ E [ F [ G
1 DRAINAGE AREAS TABULATIO
Subareas Area Catchment Composite
Label Area Defined By Subareas (Unified) CA P
<Count=> C
2 {acres) (acres)
3 | DR-101 | Multiple Subareas 2 <Collection: 2 items=| 0.334 0.27 0.81
4 | DR-1032 | Multiple Subareas 2 =Collection: 2 items=| 0.225 0182 0.81

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

1 FlexTable: FDOT-Catchment (Current Time: 0.000 min) (DRPRRDO1 -- Default.stsw)

h| BB C| e 8B &5
Subareas .ﬁ.rlea Catchment '
Label Area Defined By e Subareas (Unified) CA Composite_C
(acres) (acres)
446: DR-101 |DR-101 Multiple Subareas AR Collection: '-‘.-.itemsi::— 0.334 0.270 0.81000
452: DR-103  |DR-103 |Multiple Subareas | 2 | «Collection: 2 items 0,225 0.182|  0.81000
2 of 2 elements displaysd

a. Follow methodology from Exercise 6.4 to copy/paste table data and format in Excel.

Subareas - Catchment (DR-101)

OX|
NE:jT"H Area Surface Runoff
(;3’ (acres) Description Coeffident

; 0.267 | Pavement 0.95000

2 0.067 | Grass

= Copy
Copy With Headers
Paste

0K

b. Save As Subareas DR-101.xlsx and SubAreas_DR-103.xlIsx respectively:

Subareas_DR-101.xlsx - Saved
File Home Insert Page Layout Formulas Data Review View Help ProjectWis
D7 ' fr
;. R S N 2 i
1 SUBAREAS - CATCHMENT (DR-101)
2 | Area / Total 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 ProjectWis
E3 v I~

g A ! B C D i
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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Bwreise &6  compute Center: Run 4 in/hr Absolute Intensity
(Spread Only) Scenario

1. 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 - x
Hydraulic Analysis

v  <General>
Active Numerical Solver GVF-Rational (StormCAD)
Calculation Type Analysis

Minimum Time of Concentral 10.000
~  Gravity Hydraulics

Gravity Friction Method Manning's
v  Pressure Hydraulics

Pressure Friction Method ~ Manning's

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

Brwaraiee 87 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.

ﬂ FlexTables —
Subsurface Utiities Hydraulic Analysis
O-X=FE2-90

=[] Tables - Hydraulic Model

S ml FDOT-Spread

a. Selectthe I'l'l Export to File... icon from the upper left of the FlexTable window.

] Catch Basin FlexTable: FDOT-Spread (Current Time: 0.000 min) (DRPRRDO1 -- Default.stsw) - O X
h B-Elf| e n BB
[~ Export to File...
Eaceling Baseline Baseline Inlet Drainage Td
Label A Station Offset Inlet Area InletC In
(ft) (ft) (acres)

438:5101  [s-101 ___ |cLsRé1 706450 | 40.000 | Curb Inlet Type | 0.334] 0.81000 |
450:5-103  |5-103 losmer | 705400 | 40.000 | Curb Inet Type | 0.225 0.81000 |
< >
2 of 2 elements displayed
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b. Save as type: Comma Delimited File (*.csv), with the File Name: FDOT-Spread.csv.

] Export to Excel x
L « Worksets > FDOT » 22049555201_CE » drainage > eng_data v & Search eng_data ye
File name: | FDOT-5pread.csv -
Save as type: | Comma Delimited File (*.csv) |
v 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.

s H

Explore FDOT
Directories» Links ~

E Current Workset
¥\ FDOTConnect

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

File Home  Insert  Pagelayout  Formulas  Data  Review  View  Help  ProjectWise  Acrobat O Tell me what you want to do
Al bt fx Label
A B C D E F G H 1 1 K L M N o » o R 5 T u v W
Bypassed
Total Capture  Intercept Addition
Inlet Tatal Rational Road Gutter  Longitudi Spread / Efficiency ed Bypassed al
Baseline Baseline Drainage iniet Flowto Cross Cross nal Siope Depth  Top Maximu (Calculat Rational Rational Carryove
station  Dffset Ares intensity Inlet slope Slape {inet) (Gutter) Width  mSpread ed) Flow Flow f Flaw
1 [Labet [Bazeline F(ft) ift) Inlet (acres) InlerC {in/h} fcfs) (£3] (3} 13%) Manning's{in) (L} (ft) Inlet Local (%) (cfs) icfs) (efs) Bypass Target
- _S-Lﬂl CL_SRG61 706450 40 Curb Inket 0.334 o081 4 109 2 6.329 3.454 14 InSag 100 109 o O <Mone>
3 _5-163 CL_SRE1 705400 40 Curb Infet 0.225 o081 4 o073 2 0.502 0.016 1753 7.304 14 On Grade 100 073 o 05101
a. Select from cells Al to V3
e Add borders (Home: Font: Borders: All Borders)
* Change font to FDOT
b. Adjust units for significant digits and reshape column widths as needed
H H “ ”
c. Add title row and input “SPREAD CALCULATIONS
AR B | € o | £ S i B L ) S LS S St L L M | N | O
1 SPREAD CALCULATIONS
Total
nlet Total Ri Gutter . d /
- i Baseline | Baseline h.!e_ 5 Rational Ead SR Longitudinal § Depth Sprea [}
Baseline| _ Drainage z Infet : Cross Cross | . Manning's : Top
Label Station | Offset Inlet Iniet C | Flow to : Siope (Inlet) (Gutrer) ;
Feature iFt) ift) Area Intensity Inlet Slope Slope (%) n {Intet} fin) Width
(acres) finth) 1 (%) (%) ; ‘ (ft)
2 | {cfs)
3| S5-101 |[CL_SR61| 706+50 40 Curb Inlet Type 2 0.33 0.81 4.0 1.09 2.00 6.2 3.45
4| 5-]03 |CL_SRa1| 705+00 40 Curb Inlet Type 1 0.23 0.81 4.0 0.73 2.00 0.502 0.016 18 7.30

5. Save as .xlsx and close Excel.

6. Save DRPRRDO01.dgn and close OpenRoads.
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Bareise 88 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:

SUMDRD
SWPPRD

Summary of Drainage Structures

Stomm Water Poliution Prevention Plan

Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View FDOT
j > 6 il Q X _ 2\ @B Pavement )
J : J &9 e -¢--¢- :! Create BExisting Features 3 & Place Cell G
Create|[Filters  Linked Misc. = Cell Cell Cell Cell | f%g Attach Survey Reference FDOT
File || * DataManager Tools~ | Libraries~ Webpages~ Search Splatter Signs ¢~ Draw Cond
Actions Cell Applications Roadway Traffic Plans
¢ Discipline = “DRAINAGE”
¢ File Group = “Drainage Sheet Files”
¢ File Type = “DRMPRD”
¢ File Sequence # ="01"
e County = “Wakulla” (Coordinate System = FL83-NF)
&4 Create File (v 2.0) X
Workset | C:\Worksets\FDOT\22049555201_CE >
Discipline: | DRAINAGE vl
File Group: ‘ Drainage Sheet Files i |
File Type:
Base Filename Description
BRHYRD Bridge Hydraulics Recommendation Sheet ffor Box Culverts)
DRDTRD Drainage Details
» DRMPRD Drainage Map
DRXSRD Drainage Cross Sections
LDPRRD Lateral Ditch Plan and Profile
LOXSRD Lateral Ditch Cross Sections
PDXSRD Pond Cross Sections

Output File:
File
Base Filename: Modifier (Optional) Seguence #: Extension:
DRMPRD [ | [o | [dgn
C-Worksets\FDOT\22049555201_CE\drainage\DRMPRDO1.dgn
Output Folder. |dranage | [ Browe
Seed File: | Iconnect\organization civi'fdot \seed\FDOT-ORD Seed2D.dgn| ~ Browse
County: Wakulla "W\ Coordinate System: FLB3-NF it
Action: [ }
| Create-OpenFile ||| Close |

3. Select Create — Open File and Close after the new file is open.
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Navigate through the following path to open the References dialog and attach the files listed

below:Drainage and Utilities > HOME>PRIMARY>Attach Tools> References>Tools>Attach

a. Survey folder: GDTMDRO1.dgn
b. Drainage folder: PDPLRDO1.dgn, DRPRRDO01.dgn
c. Roadway folder: ALGNRDO1.dgn, MODLRD_MainLine01.dgn, DSGNRDO1.dgn, Aerials dgn

[8] References (8 of 8 unique, 7 displayed) - e
Tools Properties
S w2 (B gy ho B BB @ W]
E:'|@-$<_”l i.""p@ﬁaz"ddﬁgus—ﬂgﬂ@mﬂ x|
St ¥ 3 FileName Model Description  Logical Or i Pr i VisibleEdge=] ./ K &
6 .Aroadway\MODLRD_MainLine_01.dgn Default Master Model Coincident - World  Wireframe Wireframe i B
1 DRPRRDO1.dgn Default Master Model Coincident - World  Wireframe Wireframe + « v
2 PDPLRDO1.dgn Default Master Model Coincident - World ~ Wireframe Wireframe « « v
3 Asurvey\GDTMRDO1.dgn Default Master Model Coincident - World ~ Wireframe Dynamic v BV
4 Asurvey\SURVRDO1.dgn Default Master Model Coincident - World ~ Wireframe Dynamic v I v
5 Aroadway\Aerials.dgn Default Master model Coincident - World ~ Wireframe Wireframe  « ¥ v
7 .A\roadway\DSGNRDO1.dgn Default Master Model Coincident - World ~ Wireframe Wireframe ~ v ¥
8 .Aroadway\ALGNRDO1.dgn Default Master Model Coincident - World  Wireframe Wireframe o
Scale | 1.000000000 : | 1.000000000 Rotation | 00°00°00" | OffsetX | 0.00 |¥ 000

m & H. el E B n (11 [ o ) Nested Attachments: | No Nesting | Nesting Depth: [0___| Display Overides: [Never =
New Level Display: | Config Variable ~ | Georeferenced: |No =

Set Annotation Scale to 1” = 50’ from the path: Drainage and Utilities > Drawing > Drawing Scales.

1"=50' w,
5 ACSPlane Lock
A Annotation Scale Lock

Drawing Scales

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.

S
B Tarer~ teves ~ [ -

=1 DRMPRDO1.dgn
DRPRRDO1.dgn, Default
PDPLRDO1.dgn, Default
Asurvey\GDTMRDO1.dgn
B .\survey\SURVRDO1.dgn
b .\roadway\Aerials.dgn
roadway\MODLRD_MainLine_01.dgn, Default
Aroadway\DSGNRDO1.dgn, Default -
L[ .\roadway\ALGNRDO1.dgn, Default k!

Save Settings (Ctrl+F)
Save View settings in the active design file

MName Used ~




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 > Drawing Production > Named Boundaries.

v 4

Named
Boundary ~

Named Boundari

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

@ £ o

[ =] -
16s Named Boundaries

&

Name Y Description  File Name Show

4  Plan Groups
DRPRRDO1.dgn

4 CL_SR61
Drainage Plan 1 S\ Create plan drawing
Drainage Plan 2 & Properties

b Profile Groups
Cross Section Groups

Other Groups

a. This action creates two new models in this DGN, Drainage Plan 1 Views and [Sheet] Views.

Name Model

() Default Q1 Default
;D Drainage Plan 1 [Sheet] Views [B Drainage Plan 1 [Sheet
(=] Drainage Plan 1 Views [ Drainage Plan 1

FD Drainage Plan 1 [smvl'[TL':ﬂ. 2|3[4]5]6[7]8
| _
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m Home Layout Analysis Components

& None *| TextDetails -
B+ -|[m0 -|[=2 ~/@o -[&o -
Attributes

10. Open the Place Label tool from the path: Drainage and Utilities > Drawing Production > Notes >
Place Label.

7ABX

Place | Place
Note | Label

Notes
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a. Update settings for Text Favorite: _SU_PLAN_NODE_ID and select one of the drainage areas as
shown below:

EX
4
Type: | Text Favorite -

Favorite Name: §3_SU_PLAN_NODE_ID ~
Dimension Style: §_FDOT_Dynamic Labels ... 2y
Label Rotation: | Honzontal .
Start At | Terminator

Honzontal Attachment: | Auto v

Alld

b. Left click in the center of the area to accept placement. Repeat for second drainage area:
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Baase 8.9 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 DRMPRDO1.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.

b. Select the ellipse next to File Name and locate the drainage/eng_data folder, where tables were
saved in earlier exercises.

ﬂ Open b 4
€« - « drainage > eng_data v O Search eng_data p
Organize New folder Ezv ™M @
A Name "

[8° FDOT-Spreaduisx |
B Subareas_DR-103.dsx
a5 Subareas_DR-101.xlsx
@ FDOT-Catchment.xdsx
@% FDOT-Outfall.xdsx
& @’ FDOT-Conduit-StormTab.xlsx
%]
g_.

| Global_Storm_Events.xlsx
Doc_Hydraulic_Model_Inventory.xls v

File Directory ~

File name: v‘ Excel Workbooks (*xlsx*xis;*ad v

c. Choose the file FDOT-Spread.xIsx and select OK to the prompt shown below:

&4 Select Cells X

Worksheet: FDOT-Spread v
Range: Automatic b4
From: | A

To:

OK Cancel
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d. The completed settings for the Place Table tool are shown below:

&

e.

Seed:

Active Angle:
File Name:
Worksheet:

Range:

e

From Excel o @
00°00'00.000" o
FDOT-Spread.xlsx

FDOT-Sprea

Automatic

Contains Title Row

Contains Header Row
Retain Association

Once the table has finished generating, use the cursor to choose the table location. Left click to
accept and place.

DRAINAGE DESIGN 248



2. Repeat Step 1 for the remaining drainage documentation tables.
a. Note, some larger Excel tables may generate the following alert. For this example, select Yes.

4 Alert X
‘) Generating a large table from Excel while preserving formatting may
. take a long time, Do you want to preserve the formatting?
] =

3. Move tables and organize as needed to best fit the sheet. The following tables are presented on this example:

STORM DRAIN TABULATION FORM
OUTFALL CONDITIONS

SPREAD CALCULATIONS
DRAINAGE AREA TABULATIONS
SUBAREA CATCHMENTS
HYDRAULIC MODEL INVENTORY
GLOBAL STORM ANALYSIS

-~ ® o o0 T @

Q

Lory DRPRROBY - Delawlialsw
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9 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.

e 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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10 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 | 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 DGNLib and copy in the custom Feature Definition(s). Save the new DGNLIib in the C:\
FDOTConnect\Workspaces\FDOT\Standards\ Dgnlib\Feature Definitions folder.

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.
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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.

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.
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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?

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.
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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 & Ulilities

DRAINAGE DESIGN 254



[PAGE INTENTIONALLY LEFT BLANK.]




Contact
www.fdot.gov/cadd

Address

605 Suwannee St
Tallahassee, FL. 32399

Drainage Design & 3-D Modeling



	FDOT CONNECT WORKSPACE OVERVIEW
	INTRODUCTION
	EXPECTATIONS - WHAT THIS COURSE PROVIDES
	LEARNING RESOURCES
	COURSE SUPPORTING FILES
	INTRODUCING A NEW WORKSPACE
	FDOTConnect FUNCTION KEYS
	FDOTConnect DRAINAGE DESIGN AND 3D MODELING OVERVIEW
	GENERAL WORKFLOW
	NAVIGATING THEDrainage and Utilities WORKFLOW RIBBON
	NAVIGATING PROJECT EXPLORER FOR DRAINAGE
	CREATE A NEW UTILITY MODEL



	1  DRAINAGE LIBRARY
	FEATURE DEFINITIONS
	SYMBOLOGY
	HYDRAULIC SEED DATA
	CATALOGS
	PROTOTYPES
	STORM DATA
	Exercise 1.4 Populate the IDF Table with NOAA Atlas 14 Data and Set the Global Storm Event
	Exercise 1.3     Review and Create a New Land Use Area Prototype
	Exercise 1.2     Explore Properties in Feature Definitions
	Exercise  1.1     LAUNCHING FDOTCONNECT FOR OPENROADS DESIGNER
	CREATE A NEW DGN FILE
	NAVIGATING THE DRAINAGE AND UTILITIES WORKFLOW RIBBON
	NAVIGATING PROJECT EXPLORER FOR DRAINAGE

	EXERCISE OVERVIEW - EXISTING FEATURES ORD

	2  POND DESIGN
	EXERCISE OVERVIEW
	Exercise  2.1     Create The Pond Design File
	Exercise  2.2     Create The Pond Control Line
	Exercise 2.3     Place A Pond Design Linear Template
	Exercise  2.4     Manipulate Pond Dimensions And Elevations
	Exercise  2.5     Create A Pond Design Surface

	3  LAYOUT TOOLS & PROFILE RUNS
	INTRODUCTION
	PLACE NODE
	PLACE CONDUIT
	PLACE GUTTER
	PLACE CATCHMENT
	PLACE LAND USE AREA
	EXERCISES
	EXERCISE OVERVIEW - LAYOUT TOOLS & PROFILE RUNS
	Exercise  3.1     Attach References and Set Active Terrain
	Exercise  3.2     Set View, Display, Window Settings
	Exercise  3.3     Review Tools to Identify Drainage Patterns
	Exercise  3.4     Review Civil Accudraw
	Exercise  3.5     Place Node with Civil Accudraw
	Exercise  3.6     Place Node (Outfall, no Civil Accudraw)
	Exercise  3.7      Place Conduit 
	Exercise  3.8     Evaluate Nodes and Conduit in XS and 3D views.  Adjust Elevations
	Exercise  3.9     Place Land Use Areas
	Exercise  3.10     Place Catchment
	Exercise  3.11     Place Gutter
	Exercise  3.12     Create Profile Run
	Exercise  3.13     Create a J-Bottom drainage structure Feature Definition


	4  DESIGN AND ANALYSIS
	DEFAULT DESIGN CONSTRAINTS
	ENGINEERING STANDARDS
	SCENARIOS
	ALTERNATIVES
	ACTIVE TOPOLOGY ALTERNATIVE
	USER DATA EXTENSIONS ALTERNATIVE
	PHYSICAL ALTERNATIVE
	BOUNDARY CONDITION ALTERNATIVES
	OUTPUT ALTERNATIVES
	HEADLOSS ALTERNATIVE
	DESIGN ALTERNATIVE
	CALCULATION OPTIONS
	CALCULATION AND ANALYSIS
	NOTIFICATIONS
	COMPUTE CENTER
	CALCULATION SUMMARY
	FLEX TABLES
	PROFILES
	OPEN PROFILE MODEL
	OPEN ANALYSIS PROFILE
	OPEN ENGINEERING PROFILE
	Exercise  4.1 Review and Set Default Design Constraints
	Exercise  4.2     Create a new Engineering Standard
	Exercise  4.4    Explore Compute Center, Validate model, resolve Notifications, and Compute Scenario
	Exercise  4.5     Review Results in Flex Tables
	Exercise  4.6    Review Results in Analytic Profiles
	EXERCISE OVERVIEW - DESIGN & ANALYSIS

	5  PLAN DEVELOPMENT WORKFLOW FOR DRAINAGE STRUCTURES SHEETS
	INTRODUCTION
	NAMED BOUNDARY AND SHEET CUTTING
	NAMED BOUNDARIES LIST BOX
	OTHER FILE CHANGES FROM NAMED BOUNDARIES
	SAVED VIEWS
	ANNOTATION AND LABELING
	PLACE LABEL
	TEXT FAVORITES
	CELL
	MODEL ANNOTATION
	ANNOTATION GROUPS 
	TABLES
	USER DATA EXTENSIONS
	EXERCISES
	EXERCISE OVERVIEW - PLAN DEVELOPMENT
	Exercise  5.1 Place Named Boundary Civil Plan
	Exercise  5.2     Place Named Boundary Civil Profile
	Exercise  5.3     Place Drainage Labels in Plan 
	Exercise  5.4     Place Tables


	6  STORMWATER FACILITIES SHEET
	OBJECTIVE
	EXERCISES
	EXERCISES OVERVIEW
	Exercise 6.1     Create The Stormwater Facilities Detail Sheet
	Exercise 6.2     Cutting Pond Sections
	Exercise 6.3     Placing Special Details
	Exercise 6.4     Cutting Control Structure Sections
	Exercise 6.5     Control Structure Form


	7  DRAINAGE QUANTITIES
	INTRODUCTION
	ITEM TYPES
	ASSET MANAGER
	FDOT PROJECT .XLSM

	ASSET MANAGER TOOL
	FDOT QUANTITY TAKEOFF MANAGER
	EXERCISES
	EXERCISE OVERVIEW - DRAINAGE QUANTITIES
	Exercise  7.1 Explore Item Types Manager for Drainage
	Exercise  7.2       Generate Pay Item Numbers for sample drainage structures
	Exercise  7.3      Attach Item Types to sample pipes and generate Pay  Item Numbers 
	Exercise  7.4     Create a Selection Set
	Exercise  7.5     Attach alignment information for quantities
	Exercise  7.6     Use Takeoff Manager to generate Summary of Drainage table
	Exercise  7.7     Explore Items in Project Explorer and delete strays


	8  DRAINAGE DOCUMENTATION
	INTRODUCTION
	PLACE LABEL
	HYDRAULIC MODEL PROPERTIES
	REPORTS
	HYDRAULIC MODEL INVENTORY:
	ALCULATION SUMMARY:
	TABLES
	OPENROADS TABLES:
	FDOT FLEX TABLES:
	FDOT-SPREAD:
	FDOT-OUTFALL
	FDOT-CONDUIT STORM TAB
	FDOT-CATCHMENT
	PLACE TABLES
	Exercise  8.9   Place Tables, from Excel, in FDOT Storm Drain Documentation Sheet 
	Exercise  8.8     Create FDOT storm drain documentation sheet and place labels
	Exercise  8.6       Compute Center: Run 4 in/hr Absolute Intensity  (Spread Only) Scenario
	Exercise  8.5     Export FDOT Flex Tables to Excel
	Exercise  8.4 Copy/Paste Global Storm Events data to Excel
	Exercise  8.3     Export a Hydraulic Model Inventory Report to Excel
	Exercise 8.2 Compute Center: Review Properties and Run Analysis Scenario (Zone 2 - 3 Year)
	Exercise  8.1     Complete the Hydraulic Model Properties
	EXERCISE OVERVIEW - DRAINAGE DOCUMENTATION

	9  ADVANCED TOPICS
	UNDER DEVELOPMENT:

	10  FREQUENTLY ASKED QUESTIONS
	DGNLIB
	HYDRAULIC SEED DATA

	FEATURE DEFINITIONS
	DGN
	MODEL
	LAYOUT
	NODES
	CONDUIT
	CATCHMENTS

	COMPUTE
	SCENARIOS
	INPUT
	AUTOMATED DESIGN


	PLANS PREPARATION
	ANNOTATION
	PROFILE RUNS

	DOCUMENTATION


