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Stormwater & Sewer Analysis (SSA)

Description
This is a 2-day training course to include:

e Exporting Pipe Network Data from Civil 3D in a Hydraflow Storm Sewers (STM) format.
e Network Layout in SSA
o Displaying a CAD File as a Background
e Network Layout in SSA
e Running an Analysis on the Network
o Displaying Analysis Results
o Displaying a Profile Plot of a Pipe Run
e Editing Nodes and Links
e Exporting a STM File from SSA
e Importing a STM File in Civil 3D
e Viewing SSA Produced Values in Civil 3D Network Parts
e Displaying HGL and EGL in a Profile View in Civil 3D
Obijectives
The student will have a basic understanding of using Civil 3D Pipe Network Data in SSA workflow.
Audience
This course is intended for Drainage Engineers, Els, CAD Designers.

Prerequisites

Participants need to have a basic understanding of AutoCAD and Civil 3D. Participant is required to complete:
2018-2019 FDOT Civil 3D Drainage course

Duration:
16 Hours

Professional Credit Hours:
16 PDHs

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

DESCRIPTION

This course was developed for FDOT Drainage Designers using AutoCAD Civil 3D 20XX, the FDOT Civil 3D
20XX State Kit, and Autodesk's Storm and Sanitary Analysis (SSA) software. This course provides a complete
workflow for taking a AutoCAD Civil 3D Pipe Network into Autodesk's SSA software, analyzing the network
performance, editing pipes and structures, and returning the revised network to AutoCAD Civil 3D. This section

provides some basic information to get started using Autodesk's SSA software.

OBJECTIVES

This course will train the user on how to use Autodesk AutoCAD Civil 3D, FDOT Civil 3D 20XX State Kit, and

Autodesk's SSA software for the purpose of:

o Exporting Pipe Network Data from Civil 3D in a Hydraflow Storm Sewers (STM) format.

e Network Layout in SSA

o Displaying a CAD File as a Background

o Network Layout in SSA

¢ Running an Analysis on the Network

o Displaying Analysis Results

o Displaying a Profile Plot of a Pipe Run

e Editing Nodes and Links

e Exporting a STM File from SSA

e Importing a STM File in Civil 3D

e Viewing SSA Produced Values in Civil 3D Network Parts
o Displaying HGL and EGL in a Profile View in Civil 3D
e User Interface Basics

e Plan View Features

COURSE SUPPORTING FILES

The exercises for each module are independent of one another and can be used without having to complete the
exercises in previous modules. Typically, a dwg file or spf file is provided as the starting data for your exercise.

All files used in this course should be unzipped to C:\Civil 3D 20XX Projects\.

FDOT Civil 3D Drainage & SSA ©2018 FDOT



Chapter 1 GETTING STARTED

STARTING AUTODESK'S SSA SOFTWARE

From your desktop double click on the the SSA 20X X shortcut icon. A screen will appear to let you know that
Autodesk SSA software is loading.

{\ AUTODESK.

Once the Autodesk SSA software has loaded, a screen should display as shown below.
[ Autosescs storm and santary Anahsis 2017 - Pian View Lo T ]

Fe B Vew Ipw Deign Ambsx  Ouput  Window bHep

ulﬁﬂd\ﬂ’\%xlﬁﬁ‘ﬁ\l’@=ﬁéﬂl*Ci\/@’i:il‘-=:{QA/%\QQQQ&P{@&=ﬁ&}.:.@S=
Plan View £/ Planview

[?)

o Resis oo 1177778, 325000

1-2 ©2018 FDOT FDOT Civil 3D Drainage & SSA



GETTING STARTED Chapter 1

USER INTERFACE BASICS

The Autodesk SSA user interface is shown below. The user interface consists of the components: Menu Bar,
Toolbars, Plan View, Data Tree, View Tabs, and Status Bar.

| Autoesk® Storm and Sanitary Analyss 2015 - Proposed Drainage - SR61 - ina - Initia Sate - Plan View] = |

Fe o wew Tpw Deon A Owpw  Medow tep
NSEd B ax |8 e . 0 OXNLEBW /b A2 A/G(RRQ0F _ BL_ ML ES,
Plan View « Plan View <
i Project Data -
(¥ Project Options
&, Analysis Options

45 Hydrology
] Subbasing

4 (3 Hydraulies
4 Nodes
@ Junctions
2 W Storage Nodes
{@ Storsge Curves
Iniets
4+ Flow Diversion
/3 Fiow Diversion Curves | =
o Outfalls
/8 Outfall Tidal Curves
i Etemal Inflows
259 Links
-4 Canveyance Links
@ Custom Fipe Geomelry
g/ Inegular Cross Sections
4@ Pumps

Cut1PIPE)

| Outet Rating Curves
459 Qualy

Palluants

Polltants Land Types
4.7 Mihers

L MRS
S AeialView (|

[ norenms 333% 2000288 15, 40255566

MENU BAR

p Autodesk® Storm and Sanitary Analysis 2013 - Proposed Crainage - SREL - final - Initial State - [Plan View]

File Edit Wiew Input Design Analysiz Dutput Window Help:

The menus are grouped by command type:

o File Commands for opening and saving data files; importing geo-referenced orthophotos;
importing and exporting AutoCAD drawings, AutoCAD Hydraflow files, LandXML files, GIS
shape files, EPA SWMM input files, and XPSWMM input files; and for printing.

n Autodesk® Storm and Sanitany Analysis 2013 - Proposed Drainage - SREL - final - Initial State - [Plan View]

’jT‘ Edit View Input Design Analysis ‘Cutput Window Help

J Mew Cul+M e E 0 _,.:
Ly | Open_ Crl+ O
I Open Results_
hMerge_
Cloze

Save Crl+5

L

Save Az

Import »
Export »
Page Setup_

Print Preview

é Print_ Ctri+P
1 C\Civil 3D 2017 Projects\\Proposed Drainage - SREL - finalspf

Exit

FDOT Civil 3D Drainage & SSA ©2018 FDOT 1-3



Chapter 1 GETTING STARTED

e Edit Commands for editing and copying.

' Autodesk® Storm and Sanitary Analysis 2018 - Proposed Drainage - SREL - final - Initial State - [Plan View]

File Edit View Input Design Analysis Cutput Window Help

3 R | comr- ‘Yo .dH OKN<HE

Start Tracking Changes_
Plan View

Track Changes Options_

Select Element

Select Polygon

Select All Crrl+A
Lock Coordinates Cri+L

Delete Orphan Nodes

Find_ Ctrl+F

Options_

e View Commands for viewing, configuring Plan View display options and displaying toolbars.

I Autodesk® Storm and Samitary Analysis 2018 - Proposed Drainage - SREL - final - Initial State - [Plan View]

File Edit View Input Design Analysis Dutput Window Help

)5 B s B (e GH KN H

. Layer Manager_

Plan Viey Plan View
ﬁ Praject D'z U=
Pl PfDiECE ezl View

A Analys

AE} H_l,ldro(‘-’% Zoom
: Sl@ Zoom Previous

AE} H_l,ldra@\ Zoom Extents

4 6 ng\ Ban
PR Set Plan View Limits_.
W Clear Plan View Limits

48V Sendag
‘ﬁ v Map

H v Elemnents

4 @ Lit v Dutput

‘ j ¥ simtus Bar
Track Changes

—_—
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GETTING STARTED Chapter 1

e Input Access to all drainage network element dialog boxes that define the model input data.

A Autodesk® Storm and Sanitary Analysis 2018 - Propased Drainage - SA6L - final - Initial State - [Plan View]

Fle  Edit  View &
JEdd
Plan View a

ﬁ Project Diata ﬂ
Ef’] Project Option:{

A, Analysis Optior

Hydralogy

B subbasins 25

§ s IDF Curves

473 Hydraulics

Project Options_..
Project Description

Subbasing.

1DF Curves
Groundwater Aguifers—.

Snaw Packs—

Window  Help

- % E | @ K-

ADI Unit Hydrographs__
4 Modes
i) Junctic
i Storag Junctions_
18 S sioiage toges
[l Inlets

4 < Flow VW Storage Curves

13 FICER] s

Outfall
i v Flow Diversions._
ol Evenyg Flow Diversian Curves_
4-3 Links

4 Conveld  Outisls
‘OQutfall Tidal Curves_

External Inflows_..

Conveyance Links—

Custom Pipe Geametry_.

4 Am= Outlets
LA O
4 4 Quality Pumps

Imegular Cross Sections_

-8 Pollutants
i Pallutants @ Pump Curges

4.5 Others

Orifices_
Weirs_
Outlets_

c.ﬂ,’ Aerial View
Outlet Rating Curves_

Pollutants_
Pojiutants Land Types_
Cimatology.-

Cantrol Rules_

Control Settings_

Sanitary Time Pamerms

OB WweRFEE

Mo Results Time Series_. 27

4

e Design Commands for performing design functions on the network model.

' Autodesk® Storm and Sanitary Analysiz 2018 - Proposed Drainage - SR6L - final - Initial State - [Plan View]

File Edit View Input Design Analysis Dutput Window Help
15 dg 3 i E | @ B

Plan View
@ Project Data
i-[] Project Options
% Bnalysis Options

Recompute Lengths

Recompute Areas

Transform Metwork..

Assign Node Invert Elevations_

Assign Link Invert Elevations_

1) Hydralagy

¢ H] subbasins Curb & Gunter Inler Calculztor
% IDF Curves

4 lf} Hydraulics Edit Curve Mumber Table_

¢ 43 Nodes Edit Runoff Coefficient Table

Measure Distance

W Storage Modes &
{,f_i Storage Eur.ﬁ

Inlats

Measure Ares

FDOT Civil 3D Drainage & SSA ©2018 FDOT 1-5



Chapter 1 GETTING STARTED

e Analysis Commands for defining analysis parameters and for performing the network model
analysis.

'- Autodesk® Storm and Sanitary Analysis 2018 - Proposed Drainage - SREL - final - [nitial State - [Plan View]

File Edit View Input Design Anzlysis Output Window Help

& - -
JZdg dF | 53 XIS AneyssOetons -
PI Vi Perform Analysis F5
an view
| ﬁ Project Data Combine Routing Interface Files_

e Output Commands for displaying the network model analysis results as graphical plots and reports.
' Autodesk® Storm and Sanitary Analysis 2018 - Proposed Drainage - SREL - final - Initizl State - [Plan View]

File Edit View Input Design Anatysis ‘Cutput Window Help

JE H S cﬂ: 53 0% | 34 Input Surmmary Report ]
Plan View « Input Detais
ﬁ Project Data - Custem Report Options_

i-[#] Project Options F &)

z . i
".g ﬁ::l,ﬁ:g-? pliens X7 | Ecel Table Reports
Subbazing r
i s IDF Curves
4 Hydraulics
40 Nodes ) B | profie Plot
@) Junctions i
4 i' Storage Modes ] Time Series Plat

Lf'_i Starage Curves
i [ Inlets

a -, Flow Diversion Output Animation...
: @ Flow Diversion Curves | = Animation Recording Options_.
4 - Outfallz

¢ elog Outfall Tidal Curves
Ll External Inflaves

44 Links

A--f Convepatice Links

{ L@ Custom Pipe Geometry

Time Series Plot Commands for the analysis results time series plot, if this plot is
being displayed. Otherwise, this menu is not available.

e Window Commands for arranging and selecting windows within theapplication workspace.

' Autodesk® Storm and Sanitary Analysis 2018 - Proposad Drainage - SRE1 - final - Initial State - [Plan View]

File Edit View Input Design Analysis Dutput Window Help

J = Hd S ﬂl’ 53 X %\4 e Color Scheme pF_,ﬂ
Plan View 3 Plan View

e Help Commands for getting help.

'- Autodesk® Storm and Samitary Analysis 2018 - Proposed Drainage - SREL - final - [nitial State - [Plan View]
File Edit View Input Design Analysis ‘Cutput Window Help

IS dd B ax | &G #e _ G e R

=

i Abo
Plan View « —

Plan View
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GETTING STARTED Chapter 1

TOOLBARS

The software provides numerous toolbars that give you quick access to many commands and features. If you
forget what a particular toolbar button accomplishes, point the cursor at the toolbar button. After you pause
over the button, a tooltip will be displayed providing a description of what the button performs.

| Autodesk® Storm and Sanitary Analysis 2018 - Proposed Drainage - SR61 - final - Initial State - [Plan View]

Fle Edt Mew Input Design  Ansiyss  Output  Window  Help

NEES (EY ax a%|se 40 0oR<HE| /@hi>_[G4c A/ SXAQALH  BE OO0 @GS,

Standard | ) S W & |[@F |G X | & G| #e .
A & A A 4 T T
Help
Perform Analysis
Query
Find
Delate
Copy
Aerial View
Display Options
Print
Save
Open
MNew

Map B:{gﬂxmlﬁfﬂaﬁ‘d‘,
A A A T T
Lock Coordinates
Pan
Zoom Extents
Zoom Previous

Zoom
Measure Area
Measure Distance
Add Label
Polygon Select
Select Vertex
Select Hlement

Elements @E|Q*‘:|ﬁi|f@ﬁhi;

A A 4 A T T
Add Outlet

Add Weir
Add Crifice
Add Pump
Add Conveyance Link
Add Storage Node

Add Inlet
Add Flow Diversion
Add Quitfall
Add Junction

Add Subbasin
Add Rain Gage

Output (o WS T LS

ry T
Profile Plot

Time Series Plot
Generate Customn Report
Excel Table Reports
ASCII Analysis Report

FDOT Civil 3D Drainage & SSA ©2018 FDOT 1-7



Chapter 1

GETTING STARTED

All toolbars are docked underneath the menu bar. To display a toolbar, select the VieEw menu and the
appropriate toolbar. As shown in the following figure, a check mark will appear displayed adjacent to the
toolbar to indicate that it is visible

p Autodesk® Storm and Sanitary Analysis 2018 - Proposed Drainage - SREL - final - Initial State - [Plan View]

File

Edit View Input Design Analysis Dutput Window Help

)G i wwomn (e #E OKN

Plan Viev
ﬁ Froject D& Plan View

@ PIDiEC;ﬂ? Aernizl View

ey Bnaly:
a3 H_I.Ju:ln:l"E Zoom

g SLQ Zoom Previous

MAP TOOLBAR

Layer Manager_
Plan View

Zoom Extents

Pan

Set Plan \iew Limits—
Clear Plan View Limits

Standard

gL e
E Elements
=

‘ ‘f v Status Bar

Track Changes

PR~ o Pt

o " Select Element Tool - The SeLecT ELEMENT tool is used to select network elements in the Plan
View. The following can be done with the SeLect ELEMENT Lt tool:

v

Double-clicking a network element will display the appropriate element dialog box with
the selected element current, allowing you to edit its properties. For example, double-
clicking a junction will display the Junctions dialog box with the selected junction current.

Network elements (e.g., subbasins, junctions, rain gages, etc.) can be dragged to new
locations. Select the element and then drag the element to the desired location. To lock the
elements in place so that they cannot be accidentally moved, select EDIT » LOCK
COORDINATES and a check mark will show up to signify that the elements (and
corresponding vertices) are locked in place.

Network elements can be deleted. Select the element and then press Delete. Note that the
software will confirm the delete command before it is performed. Note that you can disable
the delete confirmation check in the Options dialog

Network elements can be converted to a different type of element. Select the element and
then right-click. From the displayed context menu, select CONVERT TO. Then, select
the element type to convert to. Only data that is common to both element types will be
preserved after the element is converted.
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o
o @ Edit Vertices Tool - The Ebir VerTices tool is used to grip edit subbasin, channel, and pipe
vertex points in the Plan View. To grip edit a network element vertex, the following can be done:

1. Select the subbasin, channel, or pipe to edit using the SELECT ELEMENT L& tool.

2. Change to Vertex Editing mode by clicking the EDIT VERTICES A tool, selecting EDIT >
EDIT VERTICES, or right-clicking the element and choosing EDIT VERTICES from the
displayed context menu.

3. The mouse pointer will change into an arrow tip, and any existing vertices on the selected
network element will be displayed as small squares. The currently selected vertex will be
displayed as a filled square. To select a particular vertex, click it.

4. Toadd a new vertex, right-click and select ADD VERTEX from the displayed context menu or
press Insert on the keyboard.

5. To delete the currently selected vertex, right-click and select DELETE VERTEX from the
displayed context menu or press Delete from the keyboard.

6. To move a vertex to another location, select the vertex and drag it to its new location.

7. While in Vertex Editing mode, you can begin editing the vertices for other network elements
by clicking an element. To leave Vertex Editing mode, right-click and select QUIT EDITING
from the displayed context menu or select another tool from the toolbar.

o Q Select Polygon Tool - The SeLecT PoLycon tool is used to select a group of elements in the
Plan View for editing or deleting. The following can be done with the SELecT PoLycon tool:

1. Toselect a group of network elements, click the SELECT POLYGON r= tool or choose EDIT
» SELECT POLYGON.

2. Draw a polygon around the area of interest on the Plan View by clicking for each point of the
polygon.

3. Close the polygon selection by either double-clicking or pressing Enter.

o ¢ Measure Distance Tool - The Measure DisTance tool is used to measure a distance, such as
overland flow length or subbasin equivalent width from the Plan View. Measuring a distance can
be done in the following manner:

1. Click the MEASURE DISTANCE # tool or choose DESIGN » MEASURE DISTANCE.

2. On the Plan View, click the mouse to draw a line to be measured. Click to define each vertex
of the line.

3. While creating the line, it is not unusual to make a mistake digitizing by clicking at the wrong
location.

4. Press the Backspace key to delete the last segment. Alternatively, right-click and select
DELETE LAST SEGMENT from the displayed context menu.

5. Press the Esc key to cancel the command. Alternatively, right-click and select CANCEL from
the displayed context menu.

6. Double-click or press Enter to complete the line being measured. Alternatively, right-click and
select DONE from the displayed context menu. The software then displays the length of the
line.

Note Pressing Esc while measuring cancels the command.
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% Measure Area Tool - The Measure ARrea tool is used to measure an area, such as soil type
area or land use area from the Plan View. Measuring an area can be done in the following sequence:

1. Click the MEASURE AREA €4 tool or choose DESIGN » MEASURE AREA.

2. On the Plan View, click the mouse to draw a polygon outline of the area being
measured. Click to define each vertex of the polygon.

3. While creating a polygon boundary, it is not unusual to make a mistake digitizing by
clicking at the wrong location.

4. Press the Backspace key to delete the last segment. Alternatively, right-click and select
DELETE LAST SEGMENT from the displayed context menu.

5. Press the Esc key to cancel the command. Alternatively, right-click and select
CANCEL from the displayed context menu.

6. Double-click or press Enter to complete the polygon being measured. Alternatively, right-click
and select DONE from the displayed context menu. The software will automatically close
the polygon and display the area of the polygon.

Pressing Esc while defining the polygon cancels the command.

Tt
& Zoom Tool - The Zoowm tool is used to zoom in and out of the viewing area of the Plan View,
Profile Plot, and Time Series Plot. Zooming can be done with the following sequence:

v' With the ZOOM tool, clicking the view zooms the viewing area in around the point by a
factor of two. Holding down the Shift key while clicking causes the view to zoom out.

v" With the ZOOM tool, a rectangle can be dragged around a portion of the viewing area to
zoom in to that region.

v If your mouse has a scroll wheel, you can scroll the wheel to zoom in and out. This is
especially handy when you have another tool active and you do not want to switch tools.

Q Zoom Previous Tool - The ZOOM PREVIOUS tool is used to display the previous view.

@ Zoom Extents Tool - The Zoom ExTenTs tool is used to zoom out to the full extents of the Plan
View, Profile Plot, and Time Series Plot.

o Pan Tool - The Pan tool is used to pan the viewing area of the Plan View, Profile Plot, and
Time Series Plot. Panning can be performed in the following manner:

v" With the PAN tool, holding down the left mouse button while dragging moves the viewing
area.

v"If your mouse has a scroll wheel (or a middle button), hold it down and drag to pan the
viewing area. This is especially handy when you have another tool active and you do not
want to switch tools.

[ﬁﬂ Lock Coordinates - The Lock CoorbINATES icon is used to lock and unlock the network
elements from being moved within the Plan View, preventing the accidental movement of elements.
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GETTING STARTED Chapter 1

PLAN VIEW

The Plan View, as shown in the following figure, provides a layout view (or top view) of the stormwater or
wastewater network system. The individual elements that make up the network are displayed. The Plan View
also allows you to graphically layout the drainage network system.

[ Autocscs Storm and Sanicary Analysi 2013 roposed Drainage - SR61 - nal - i Stte - Pan View]

File Edit Wew [nput Design  Analyst  Output  Window  Help
DS EF ax #2% 20 0 OR<EHW /ehib-_[H4eAarg xRacd BE.A9sES,

Plan View <[ Panview ~ |

O1PIPE®)

Outets
| Dullet Rating Curves

[ oress =% 200628815, 40255566

Key items of the Plan View include:

e The location of drainage network elements and the distances between them do not have to conform
to the actual physical scale; they can represent a schematic diagram of the network.

o Elements can have their properties, such as flooding depth at junction nodes or flow velocity in
channels and pipes, displayed using different colors. This color coding can be controlled using the
displayed legend.

o New network elements can be added directly to the Plan View and existing elements can be selected
for editing, deleting, and repositioning.

e Background images, such as geo-referenced TIFF aerial orthophoto images and maps, can be
displayed as a background for reference.

e CAD drawing files, such as a street drawing, can be imported and displayed as a background for
reference.

e The displayed drainage network can be zoomed into and panned from one position to another.

e Junction nodes, channels, and pipes can be displayed at different sizes to indicate a particular
property. Flow directional arrows can be displayed on channels and pipes to indicate the direction
of flow from the analysis results.

e Element ID labels and numerical property values can be displayed adjacent to network elements.

e The Plan View can be printed, copied to the Microsoft Windows clipboard for pasting into a Word
document, or exported as an Autodesk® AutoCAD® drawing file for report generation.
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AERIAL VIEW

The Aerial View, as shown at the bottom of the Navigation Pane as in the following figure, displays the entire
network and identifies the current view with a rectangular view box. You can use the Aerial View to change
the view in the Plan View window quickly by dragging the view box. As you drag the view box to another
location, the display in the Plan View will be redrawn accordingly.

To display the Aerial View, select VIEW » AERIAL VIEW or click the AERIAL VIEW SF icon on the
standard toolbar. To hide the Aerial View, select VIEW » AERIAL VIEW or click the AERIAL VIEW
<F icon again.

Plan View <« Plan View

i Froject Data -
[F] Praject Dptiors

% Bnalysis Dplions
4153 Hydioloay
i E subbasins
i L. IDF Curves
425 Hydaulics
4[5 Modes
i ) Junctions
4 W Storage Nodzs
1 -l Storage Curves
: Inlets
i a a( Flow Diversion
~|7@ Flow Diversion Curves
| s B4 Oudalls
-} Dutfal Tidsl Curves
¢l Extemal Inflows
4. Links
4 7 Convepance Links
@ Custam Pipe Geomelry
-Ngr Inegular Cross Sections
4@ Fumps
~|f& Pump Curves

L Orifices -

Out-1PIPE-E)

& Planiew
] Time Series Flot

5 Piofile Flot

I serial View &
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GETTING STARTED Chapter 1

DATA TREE

The Data Tree, as shown below, provides access to all of the data elements contained in a project. Select the
Expanp [ and Coriapse [=l icons to see the hierarchical representation of the data associated with a
modeling project. The contents of the data tree vary, depending on what data is defined.

A Autodesk Starm and Sanitary Analysis 2018 - Propased Drainage - SREL - final - Initial State - [Plan View]

Fie Edit View Input Design Analysiz ‘Qutput Window Help

JfdS BF ax[#4 6. 6H OFKN-<HE

Plan View « Plan View

wam Project Data
: Project Options
. Analysiz Optiohs
44 Hudrology
Subbasing
H {4 IDF Curves
47 Hydraulics
-3 Nodes
i @) Junctiors
4 i Storage Modes
; {,j Storage Curves
Irlets
&, Flow Diversion
@ Flow Diversion Curves
Outalls
: @ Outfal Tidal Curves
H K Extemal Inflowes
-3 Links
4 f Convepance Links
@ Custom Pipe Geometry
g lireqular Cross Sections
Pumps
: {@ Purmnp Curves
ik Diifices
h Weirs
4 m= Outlets
{i Outlet Fating Curves
Cualiy
- f%  Pollutants
i Pollutants Land Types
4 4} Others
4[58 Coritrol Rules
; @ Contial Settings
{ﬂ Sanitary Time Patterns
() Time Series

VIEW TABS

The view tabs at the top of the screen allow you to quickly move from one view to another by clicking the
tab of your choice. As shown in the following figure, the view tab of the active view has a foreground color,
tabs for inactive views have a background color. To close a tab, click the E3 symbol on the tab. The view tabs
at the top of the screen allow you to quickly move from one view to another.

n Autodesk® Storm and Sanitary Analysis 2018 - Proposed Drainage - SREL - final - Initial State - [Plan View]

File Edit View Input Design Analyziz DOutput Time Series Plot Window Help
NG HS BEF ax (8% %0, 5@ ON<HW /@hinw_[k4

Plan View & Plan View Time Series Plot &3 ASCIIOutput Report 3] ProfilePlot [E3)
w Proiect Data

[ Project Options
i, Analysis Options
4 ) Hydrology

B subbasins
= IDF Curves
4 47 Hydraulics

T Storage Modes
{,j Storage Curves
Inlets
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STATUS BAR

The Status Bar, as shown below, appears at the bottom of the application, and provides information about
the network model or the task you are working on.

| Profie Plat

| No Resuls 3538 018802 40264475

e Run Status This section of the status bar indicates whether the simulation results are
available.Three different states can be shown:

| Ho Results | % 2006316.59, $02725.65

v" No Results Analysis results are not available. Re-run the simulation to get the results.
v Results Complete Analysis results available.

v Results Differ Analysis results are available, but may be invalid because the model data
has been modified. Re-run the simulation to get the results.

e Zoom Level This section of the status bar indicates what the current zoom level is for the Plan
View. A value of 100% indicates that the Plan View is zoomed to the extent of the model.

| Nomesns | waw | 2006316.55, S02725.65

e XY Coordinates This section indicates the current coordinates of the mouse pointer.

| Mo Reults 5% [ 2006316.53. 402725.65 |

e Element Information As shown in the following figure, this section details information regarding
the element directly underneath the mouse pointer.

2 "}" ""'\-\_‘ Liﬂ:r.-_.:\-._: -
A Flan View p"’h-" @ _jé“" e
G AN
T e Sanies Phot L-gypans-5-1)
<) Frofis Phot nﬁ“é
Mo Rinulti ELEL 200563572 40ITEEEE I Suibbaen Sub-5-{13] Ares 0254 e Sops 05 I
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PROGRAM OPTIONS

The program configurations are defined by the Options dialog box, as shown in the following figures. Select
Epir » OpTions to display the Options dialog box.

p Autodesk® Storm and Sanitary Analysis 2013 - Proposed Drainage - SREL - final - Initial State - [Plan View]

File Edit View Input Design Analysiz Output Time Series Plot Windiow Help

Q| e G X e G H O

Start Tracking Changes_
Plan Plan View Time Series Plot [E3) ASCII

=5
""" E Track Changes Options_.

Select Element

L
a

by
£
@&
o
X
i o)
7

Select Polygon

Select All Ctrl+A
Lock Coordinates Crl+L
Delete Orphan Nodes

Find_ Ctrl+F

Query_

Delete

DOptions_

e

Options

General preferences
Confirn deletions
Automatic backup file

[ Automatically open last project on startup

8

Cancel

i

Help

"Do not ask again'' messages

Dizplay "Connect To' help tip dialog Enable Al
Dizplay "Connect Frams/To" help tip dialog Dizable All

Clear previous file histony lizt : Clear

The Options dialog box controls the program configuration options. The following configuration settings can
be specified in the Options dialog box.

%

e Confirm Deletions This check box causes a confirmation dialog box to be displayed before deleting any
network element.

e Automatic Backup File This check box causes the software to automatically save a backup copy of a
newly opened project. The default backup file extension is .BCK so as not to overwrite an Autodesk®
AutoCAD® Civil 3D® or Autodesk® AutoCAD® Map 3D drawing file backup.

e Automatic Open Last Project on Startup This check box causes the software to automatically load the
last saved project upon program startup.

e “Do not ask again” Messages These check boxes control whether the Help Tip dialog boxes will be
displayed.

e Clear Previous File History List Clicking Clear causes the list of most recently opened projects to be
cleared from the File Menu.
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GETTING STARTED

DisPLAY OPTIONS

The Plan View display can be modified using the Display Options dialog box, as shown in the following figure.
To show the Display Options dialog box:

Select VIEW > DISPLAY OPTIONS
Click the DISPLAY OPTIONS
Right-click the Plan View to display the context menu and then select DISPLAY OPTIONS

icon

' Autodesk® Storm and Sanitary Analysis 2013 - Proposed Drainage - SREL - final - Initial State - [Plan View)

File Edit View Input Deesign Analysis DOutput Time Series Plot Window Help
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o Elements - The Elements section controls the display of network elements. Select the check box

adjacent to each element type to control the display of that element type.

Elesreenits
| Modes
[¥] Storage nodes
o | Flow drversions
| Irilets
| Junctions
| Qutialls
] Links
| Corveypance links
o | Difices
| Duthets
| Pumps
W] weirs

[¥] Labets
[+] Bain gages
[+ Subbasing

o Arrows - The Arrows section controls how element directional and flow arrows are displayed on
the Plan View. Note that flow arrows will only be displayed after an analysis has been performed,
and a computed output parameter has been selected for display. Otherwise, element directional
arrows will point from the starting node to the ending node.

Ao
Ajrow size: 5

Display 2t zoom: 1
Agrow style
@ Mone
Open
Filled
Farcy

EHCMEIN ]

v" Arrow Size: This spin control sets the element directional and flow arrow size.

v' Display at Zoom: This spin control defines the minimum zoom ratio at which element
directional and flow arrows should be displayed. Element directional and flow arrows will

be hidden at zoom ratios smaller than this.

v' Arrow Style: This radio group defines the shape of element directional and flow arrow to

display. Select NONE to hide the arrows.

o Properties - The Properties section defines how subbasins, nodes, and links are color-coded based
upon the selected input or output property. From the element drop-down list, select the property to
be displayed as a color-coded attribute. The Plan View then displays the elements similar to the

following figure.

Propeaties

Subbasin wiew: [N one

MNode view: | Il ore

Link, wiesw: |Nnne
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Chapter 1 GETTING STARTED

The following element properties are available for selection. Note that element output properties
(i.e., Total Inflow, etc.) are only available after the analysis has been performed. Select NONE if
you do not want to have any elements to be colored based upon a property.

v" Subbasins View

Properties
Subbasin view:| None -
Node view: Basin Area
Link, view: B azin Slope
E quivalent 'width
—— Rainfall Rate -
—— Shiow DEDth F
Lozz Rate E
Runoff Flow A ate
Groundwater Flov
Groundwater Elevation ™
= None
= Basin Area Drainage area (acres or hectares)
= Basin Slope (ft/ft or m/m)
= Equivalent Width (ftor m)
= Rainfall Rate (infhr or mm/hr)
= Snow Depth (in or mm)
= Loss Rate Infiltration + evaporation (in/hr or mm/hr)

=  Runoff Flow Rate (cfs or cms)
=  Groundwater Flow Groundwater flow into drainage network (cfs or cms)

= Groundwater Elevation (ftor m)
v" Node View
Froperties
Subbazin view:[ Mone v]
Mode view: Mone -
Link, wiew: . &
Irreert Elevation
W ater Depth =
P Water Surface Elevatio] = P
Yolume
Lateral Inflov
Tatal Irflaw
Flaoding Floww Fate |
E sfiltration
Catchbazin Flow
Catchbaszin Depth
Catchbazin WSEL &
= None
* Invert Elevation (ft or m)
= Water Depth Water depth above node invert (ft or m)
= Water Surface Elevation (ft or m)
= Volume Water volume held in storage (including ponded water, ft3 or m®)
= Lateral Inflow Runoff + all other external inflows (cfs or cms)
= Total Inflow Lateral inflow + upstream inflows (cfs or cms)

= Flooding Flow Rate Surface flooding (inflows lost from the system
= Exfiltration

= Catchbasin Flow

= Catchbasin Depth

= Catchbasin WSEL
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v" Link View

e Manimum Depth

Properties

Subbasgin '-.fiew:[ MHaone

Mode view: [ MHone

Lirtk. wiga; Haone

m

. Roughness
Slope
Ayverage Depth
Flows “elocity
Froude Hurnber
Capacity B atio
None
Maximum Depth
Roughness
Slope (ft/ft or m/m)
Flow Rate (cfs or cms)
Average Depth
Flow Velocity (ft/sec or m/sec)

Froude Number

Capacity Ratio

Maximum water depth (ft or m)

Average water depth (ft or m)

Ratio of Depth to Full Depth

o Symbols - The Symbols section determines which element types are represented with special
symbols on the Plan View.

|| Swmibols

[] bEplay ik spmbots
Displaw 2t zoom: 1

Size
@ Small
Lage

[-feisplay node syembols

v" Symbols: If checked, then simple circles will be used.

v Display Node Symbols: If checked, then special node symbols will be used. Otherwise,
simple circles will be used.

v Display Link Symbols: If checked, then special link symbols will be used.

v Display at Zoom: This spin control defines the minimum zoom ratio at which symbols
should be displayed. Symbols will be hidden at zoom ratios smaller than this.

v Size: This radio group allows you to specify the symbol size to use.

FDOT Civil 3D Drainage & SSA
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o Plan View - These options affect the general display options of the Plan View.

[«] Blinking map highlighter

v" Background Color: The drop-down entry allows you to select the background color for
the Plan View.

v Blinking Map Highlighter: This check box controls whether the selected element on the
Plan View is to blink.

o Annotation - The Annotation section controls what element 1Ds and specified values are to be
displayed on the Plan View.

Annotahon

F airi gage [0
| Subbssin Dz
| Mode IDs
| Link 1D

Subbasin values

MNode values

Link values

|| Uze harspanent bext
Font size: 7 =

Dizplay &t zoom: 1

Rain gage IDs: If checked, then Rain gage I1Ds will display.
Subbasin IDs: If checked, then Subbasin I1Ds will display.
Node IDs: If checked, then Node 1Ds will display.

Link IDs: If checked, then LinkIDs will display.

Subbasin values: If checked, then Subbasin values will display.
Node values: If checked, then Node values will display.

Link values: If checked, then Link values will display.

AN N N N SRR

Use Transparent Text: This check box will display the labels with a transparent
background. Otherwise, an opaque background will be used.

<\

Font Size: This spin control sets the annotation font size.

<\

Display at Zoom: This spin control defines the minimum zoom ratio at which labels
should be displayed. Labels will be hidden at zoom ratios smaller than this.
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o Nodes - The Nodes section controls how nodes are displayed on the Plan View.

Modes
Diiamnetier: 3
| Display boeder
Propoitional to value
| Display flooding: P =
| Display sucharging:

£l

Diameter: When mapping input data or output results on to the nodes (e.g., invert
elevation, water depth, total inflow, etc.), this spin control defines the default node diameter
(or width) in pixels. When not mapping input data or output results on to the nodes, the
nodes are displayed as their element icon.

Display Border: When mapping input data or output results on to the nodes, this check
box defines if a border should be drawn around each node. This is recommended for light-
colored backgrounds.

Proportional to Value: When mapping input data or output results on to the nodes, this
check box specifies if the node diameter should increase as the viewed parameter increases
in value.

Display Flooding: After the analysis is complete, this check box defines if a flooded node
should be displayed on the Plan View in the color of blue. The adjacent spin control
regulates the size of the displayed flooded and surcharged nodes.

Display Surcharging: After the analysis is complete, this check box defines if a
surcharged node (bolted manhole cover) should be displayed on the Plan View in the color
of red. The adjacent spin control regulates the size of the displayed flooded and surcharged
nodes.

o Links - The Links section controls how links are displayed on the Plan View.

FDOT Civil 3D Drainage & SSA

Links
Thickness

Dizplay boeder
Propoitional to value

o Display flooding: 5 =
| Display sunchasging:

4

Thickness: When mapping input data or output results on to the links (i.e., diameter, flow
rate, etc.), this spin control defines the link thickness in pixels.

Display Border: When mapping input data or output results on to the links, this check
box defines if a black border should be drawn around each link. This is recommended for
light-colored backgrounds

Proportional to Value: When mapping input data or output results on to the links, this
check box specifies if the link thickness should increase as the viewed parameter increases
in value.

Display Flooding: After the analysis is complete, this check box defines if a flooding link
should be displayed on the Plan View in the color of blue. The adjacent spin control
regulates the width of the displayed flooded and surcharged links.

Display Surcharging: After the analysis is complete, this check box defines if a
surcharged pipe should be displayed on the Plan View in the color of red. The adjacent
spin control regulates the width of the displayed flooded and surcharged links.
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o Subbasins - The Subbasins section controls how subbasin areas are displayed on the Plan View.

Subbasine

Outline thickness: 1 =
Cobr 8
Fill slyle: Diagonal = |
|| Drispla outlet ink

Labels

|¥| Uge bransparent Lext

| Flpover map labeding

Display & zoom: 1 :

v" QOutline Thickness: This spin control defines the thickness of the line used to draw the
subbasin boundary. Specify a thickness of zero if no boundary is to be displayed.

v" Color: This color panel allows you to select the color to display the subbasin as. click the
[...] browse button to display a color selection dialog box, which is used to change the color
for the subbasins.

v" Fill Style: This radio button group specifies the style used to fill the interior of the subbasin
area.

v' Display Outlet Link: This check box denotes whether a dashed line is to be drawn
between the subbasin centroid and the subbasin’s outlet node (or outlet subbasin).

v/ Labels: The Labels section controls how labels are displayed on the Plan View.

v' Use Transparent Text: This check box will display the labels with a transparent
background. Otherwise, an opaque background will be used.

v" Flyover Map Labeling: This check box will cause the element ID label and the value of
the selected property to be displayed adjacent to the element whenever the mouse is placed
over an element on the Plan View.

v' Display at Zoom: This spin control defines the minimum zoom ratio at which annotation
should be displayed. Annotation will be hidden at zoom ratios smaller than this.

o Legends - The Legends section defines which element property legend should be displayed on the
Plan View, as shown in the following figure. The legends display colors that are associated with a
range of values for the element property being viewed.

Legends %
Links
Mode:
Subbazing
Simulation date & lime
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Separate legends exist for subbasins, nodes, and links. If a particular element property is set to
NONE, then that element’s legend will not be displayed. Also, an option is available for displaying
the date and clock time of the simulation period being viewed on the map.

Subbasin
Basin Area

0.0z
4 H 040
0.0
n.s0

ac

Mode:
Water Depth

0.20
0.40
1R oeo
0.80
it

Link
Flovwy Rate

1.00
3.00
5.00
7.00

cfs

&

///////// L

i

/ /:

//,.

To turn off a legend that is displayed in the Plan View, double-click it. To re-display a legend that
was turned off, right-click the Plan View. The software will display a context menu, which allows
you to turn on the display of the legend.

Subbasin
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Copy.
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=~
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) o

Chr+-C

Chrl+P
3 J Subbaslns

\l Modes
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%,

NN
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To re-display a legend that was turned off, right-click the Plan View and select the legend(s) to turn

on or off

FDOT Civil 3D Drainage & SSA
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To move a legend to another location on the Plan View, click the legend with the left mouse button
and drag the legend to its new location and then release the mouse.

Subbaszin
Basin Area
ooz

0.40
Subbaszin

0.E0 % Biazin Area
.80 i 0.02

b
ac 0.40
e o m——
Mode ! e

Water Depth 080 %
0.20 ac ‘}\

0.40
A H 060
020
it

Link

To edit a legend, right-click the legend. The software then displays the Legends Options dialog box,
as shown in the following figure.

Legend Options x|

Wiater Diepth

ID.2D
ID.4D
ID.ED

Auto Scale

Color Bamp...

Reverse Colors

ID-BD v Framed
ok
" o |
Cancel
‘ Click, on color you wigh to change
Help

The Legend Options dialog box allows you to define a set of numerical ranges to which different
colors are assigned for viewing a particular parameter for the elements on the Plan View. The
following options are available:

v' Water Depth values, entered in increasing downward order, are used to define the color
ranges. All four edit fields do not need values specified.

v" To change a color, click its color band in the dialog box. The Color dialog box will be
displayed, allowing you to select a new color.

v" Click the Auto Scale button to automatically assign ranges based on the minimum and
maximum values attained by the parameter being displayed for the current time period.

v Click the Color Ramp button to select from a list of built-in color schemes.

v Click the Reverse Colors button to reverse the ordering of the current selection of colors
(the color in the lowest range becomes that of the highest range and vice versa).

v Select the FRAMED check box if you want a frame drawn around the legend.
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INPUT DATA DIALOG BOXES

Note that the software uses interactive dialog boxes for editing network input data. Double-click an element from
the Plan View using the SeLect ELEMeNT & tool as shown in the following figure. The appropriate element
dialog box is then displayed. Select the Select Element tool and then double-click a network element to display
the corresponding element dialog box.

p Autodesk® Storm and Sanitary Analysis 2018 - Proposed Drainage - SR61 - final - Intial State - [Plan View)
fle For  Yew jnput  Desgn  Anabas Output Window  Help
S d3 B X AL e . H ON<Ew /@b vl 1‘/{‘;' A v
Plan View « Plan View -
ww Proect Dats
7] Project Options
A, Analyss Options
4 ) Hydrlogy
waa'.nz
1% 1I0F Cusves
4 ) Hycdeauibcs
4 3 Nodes

The network element dialog boxes are modeless, allowing you to keep them displayed while selecting other
elements in the network from the Plan View.

For example, to examine manhole rim elevations, you can keep the Junctions dialog box displayed and select
different junctions from the Plan View. Upon selecting a new junction, the software automatically updates the
input (and output) data regarding the selected element, as shown in the following figure.

A Aroten B Loorm and Seniary Anatyn TG - Pragoned Drwmage - SAEL - fmel - ininel Dhote - Pan Vo]

i e e Sy e G e e

JSdd W X AS 20,00 OR<EY /PRLEY> A A/ A XTRCF, B2, =~ S
Plan View .

e P Do

fi'l“

295105 | Mot Contoms

In most network element dialog boxes, the network element data is displayed in a table, allowing you to easily
browse, edit, copy, and paste data. In addition, clicking the column header at the top of the table allows you to
sort the data in descending (or if clicked twice, ascending) order, as shown in the following figure.
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For example, using this feature allows you to quickly find “outliers” in the defined element data where there may
have been a data input blunder. Sorting the column allows you to see if there are any elements with unusual
values or perhaps a missing value.

Analysiz summary

Peak wnoff 2.274 clz Rairfall intenzity 9.041 nthi

Total unaff: 0.678 in Accumulated precipitation: 0.753 in

Subbazn 1D Area Wi. Runoff [Toc -
Coeff,
1 Sub-S5-{1) 0.2708 0.90 1.66
2 Sub-5{10) SQFE 0.90 1.2
3 Sub-5{11) L TO 0.90 0g2
4 Sub-5{12) 0.90 273 —
Oordér Tiose
5 Sub-S-{13) 0.2648 0.90 316
§ |swsqie) ¥ 01682 030 1.23 de =/ [ Heb ]
T |

Multiple network element dialog boxes can be displayed, if desired. However, the computer monitor may become
somewhat cluttered with dialog boxes. If you have dual monitors at your computer, you can grab the element
dialog boxes and drag them to the other monitor allowing you to more effectively edit the network. Once
completed with the data input for a particular network element, click the Close button.

RIGHT-CLICK CONTEXT MENU

To provide you additional ease at using the software, the right-click context menu option is used extensively
throughout the software. To display the right-click context menu, click using the right mouse button. An example
of the right-click context menu for the Plan View is shown in the following figure.
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Disconnect Subbasin
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.
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/

Dizplay Time Series Plot
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Edit Vertices
Dielete

Copy Properties
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The available options shown on the right-click context menu can change, based upon the context of what you
are pointing at. For example, when pointing the cursor at a Subbasinl on the Plan View, only those commands
corresponding to Subbasins are presented in the displayed right-click context menu. Moving the cursor away
from any network elements, only commands corresponding to the Plan View are presented in the right-click

context menu.
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Convert to
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The right-click context menu is available throughout the software, from the Plan View, Data Tree, Time Series

Plot, Profile Plot, etc.
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2 SSA & CIVIL 3D WORKFLOW
INTRODUCTION

DESCRIPTION

This chapter introduces the SSA and Civil 3D Workflows and the steps required to prepare Civil 3D Content for
use in SSA.

OBJECTIVES

In this chapter, you will learn about : In this chapter, you will learn about:
o Network Layout in SSA
e FDOT Design Criteria used in this Manual

e Migration Requirements from Civil 3D to Storm & Sanitary Analysis.

CHAPTER SETUP

Run the Chapter 2 - 22049555201.exe file and restore all files to the C:\Civil 3D 20XX Projects folder.

Do not change the location in which the Practice Files are installed. Doing so can cause errors when completing
the exercises in this training manual.

OVERVIEW OF NETWORK LAYOUT IN SSA

When laying out a drainage network you have two strategies to choose from. The first, start in SSA with
Catchment Areas and manually add nodes and links. This approach may be more appropriate when designing a
schematic network that is not to scale. The second, start in Civil 3D with a Pipe Network then export to the
Hydraflow Storm Sewers STM format file and import the STM file to SSA. The example in this training guide
uses the second strategy.

The workflow is outlined below.
o Define the default options and element properties to use in the analysis model.
e Import Pipes and Structures in the STM file from Civil 3D
e Edit the properties of the elements that make up the system.
v Connect Subbasins to Inlets
v Convert Junctions to Inlets where necessary. Use Civil 3D Migration Settings to .
o Define the analysis options.
e Run the analysis.
e View the analysis results.
e  Adjust the design

e Rerun the analysis

FDOT Civil 3D Drainage & SSA ©2018 FDOT 21
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DESIGN CRITERIA FROM THE FDOT DRAINAGE MANUAL

» TOC Minimum is 10 min.
FDOT Drainage Manual, 3.5.1 Time of Concentration: Minimum allowable time of concentration is 10 minutes.

» Pipe Slope and Minimum Velocity

FDOT Drainage Manual, 3.6.1 Pipe Slopes: Use a physical slope that will produce a velocity of at least 2.5 feet
per second (fps) and no greater than 15 fps when the storm drain is flowing full.

For pressure flow storm drain systems, the minimum physical slope is 0.1 percent.

» Pipe Size and Length

FDOT Drainage Manual, 3.10.1 Pipe Size and Length: The minimum pipe size for trunk lines and laterals is 18
inches. The minimum pipe diameter for all proposed exfiltration trench pipes (French drain) is 24 inches.

The 18-inch minimum pipe size does not apply to connections from external, private stormwater management
facilities. The pipe size for these connections is the size required to convey the Chapter 14-86, F.A.C. or other
authoritative permitted discharge limitations.

» Using SSA to Specify Invert Elevations
SSA Help File:

e Invert Elevations or Offsets: The software allows you to work in either elevation or depth mode. Working
in elevation mode causes all input data to be entered as elevations (e.g., pipe inlet invert elevation).
Working in depth mode causes some input data to be entered as a depth offset from the element invert
(e.g., pipe inlet invert offset). Elevation is the default mode. Note that this is controlled by the entry
ELEVATION TYPE in the Project Options dialog box, General tab.

e Inflow and Outflow Pipe Invert Elevations: Backwater surcharging can occur where smaller diameter
pipes connect to larger diameter pipes and when the pipes have the same invert elevation. This typically
happens along a main line sewer as the pipe size increases downstream and at connections of tributary
and main line sewers. To reduce the potential for surcharging and backwatering, the following two options
are generally used:

o Crown (top of pipe) elevation of the smaller upstream pipe is matched to the crown elevation of the
larger downstream pipe

o  Crown elevation of the smaller upstream pipe is above the crown elevation of the larger downstream
pipe by the amount of loss in the access hole (this practice is often referred to as hanging the pipe
on the hydraulic gradeline)

REFERENCE MATERIAL

22

e See document(s): GUID-53DEA840-95F1-4727-ACBE-6DACC3B14BBA-htm.html - Moving Pipe
Network Data Between AutoCAD Civil 3D and Storm Sewers at https://knowledge.autodesk.com/

o Refer to the online Autodesk Help for more details on data migration.

©2018 FDOT FDOT Civil 3D Drainage & SSA
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REQUIREMENTS FOR MIGRATING CIVIL 3D DATA TO SSA

Subbasins (aka Catchments in Civil 3D), structures, and pipes are collectively referred to as Elements in SSA.
In this guide we will use terminology used in SSA. As you can see this terminology is sometimes different than
that used in Civil 3D.

Catchments, structures, and pipes in Civil 3D must be configured correctly in order for the successful transfer of
data to SSA. This section covers what conditions must be met for each Element type in order to transfer data.

Note Failing to provide any one of these requirements will cause the structure to not export to SSA using the
Editin SSA command. Since there are numerous ways to fail using the Edit in SSA command and no error
trapping to help you find and correct deficiencies we have provided a different workflow that can more
predictably produce desired results.

Hydraflow Storm Sewers file format has a STM file extension. We will use this format to transfer data to and
from SSA. Only the pipe network data (i.e., manhole structures, storm drain inlets, and pipes), subbasin data that
contributes runoff to junctions and storm drain inlets, and Rational Method Intensity-Duration-Frequency (IDF)
data is transferred using the STM file format. Time series rainfall data, detention ponds, and other specialty
hydrology data is not transferred. The SSA Help file provides greater detail on using the Hydraflow Storm Sewers
file format to transfer data between Civil 3D and SSA.

When creating the STM file you will need the catchments with the TOC computed from the Flow Path. An
alternative is to create parcels from polylines and export to LandXML. The downside to Parcels is that they do
not have any TOC info. Parcels have the benefit of automating labels and creation tables for catchment areas
which are not a strength of catchments. Calculating TOC and assigning an inlet structure are the benefits to
creating catchment objects and this method will be used in the exercises in this document. Use the Hydraflow
STM format for output of Pipe Network structures, pipes, catchments with calculated TOC for use in SSA.

e Catchments
o Flow Path Slope must have a non-zero, non-negative value.
o Time of Concentration must be greater than zero.

Note If Flow Path Slope is zero, the Time of Concentration is set to zero.

If you have selected the Time of Concentration Method for the Catchment Properties as TR-55 and did not
provide the corresponding slopes to the Flow Segments (i.e. slopes for the Sheet Flow, Shallow
Concentrated Flow and Channel flow segments) as the default value assigned by Civil 3D is zero slope.

The Flow Path has no Time of Concentration as the slope of the flow line is zero. A Time of Concentration
of zero does not export since there is nothing to evaluate.

TOOLSPACE
@
|Active Drawing View - |
-LE Catchments i

+[@'3] Catchment Group — SRe1 — Left
—[E] Catchment Group - SR61 - Right
=4 Catchment - (5-10)

+@E Ca Create Flow Segments...

tchme Edit Flow Segments...
+-B] Catchme

Prospector
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Hence, you may want to expand the Catchments from the Prospector tab. Right click the Flow Path and

select Edit Flow Segments to modify the slopes to a non-zero value. Make sure the Slope is not zero or

Slope 2-yr 24-hr ...

Surface Type

Paved

Chapter 2
Note
negative. Set the Surface Type to Paved for the examples in this Manual.

* gr ¥ & Surface: <none>
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Catchment must have a Structure assigned and set to Inlets in Storm Sewers Migration Defaults.
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ddNetworkProfLabels
ddNetworkSectlabels
ddNetworkStructTable
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e  Structures
(@]
e Pipes

e}

@3Default Profile Label Placement
=3Defaurt Section Label Placement
=

Curb Inlet Top Type 5 (Left)
Curb Inlet Top Type 5 (Right)
Curb Inlet Top Type 6

Index No. 211 -
Index No. 211 -
Index No. 211 -

[Part Matching Defaults: Part Matching Defaults
Parent Value: N/A
[Parent: Current

Curb Inlet Type 5 (Left) with Recta.
Index No. 211 - Curb Inlet Type 5 (Left) with Roun.

Index No. 211 -

Curb Inlet Type 2 with Round Bott.. | Curb Inlet Horizontal Circular | 4 |

Curb Inlet Type 3 (Right) with Rect..
Curb Inlet Type 3 (Right) with Rou...
Curb Inlet Type 4 with Rectangular...
Curb Inlet Type 4 with Round Bott...

Curb Inlet Type 5 (Right) with Rect..

Combination Inlet Circular
Combination Inlet Rectangle
Curb Inlet Horizontal Rectangle
Drop Curb Circular

Drop Curb Rectangle

Drop Grate Circular
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Generic Inlet Rectangle
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Grate Inlet Rectangle
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Structure must have an outgoing pipe connected.

in SSA to mean a pipe and an upstream structure.
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Exercise 2.1 Set Civil 3D Storm Sewers Migration Defaults

Chapter 2

Assign structures used in the design as either an inlet or manhole. When imported to SSA you can save some

TOOLSPACE

]
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H- Section
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H-B] Catchment
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Edit Feature Settings...

Refresh

Prospectar

m

Settings

Line
View

Survey

.

Start Civil 3D by double clicking the

=D shortcut from your desktop.

work in SSA by having the correct structure type pre-defined in the Part Matchup Settings dialog.

Open the DRPRRDO05.dwg file found in the C:\Civil 3D 20XX Projects\22049555201\Drainage folder

of the project.

In the Toolspace on the Settings (tab) scroll down to Pipe Network right click and select Edit Feature

Settings.

Scroll down and expand Storm Sewers Migration Defaults and find Part Matching Defaults.

A Edit Feature Settings - Pipe Network

- ;

Property
DGeneral
DDegree of Curvature
OiLabeling
Diime
gﬂDefault Styles
= JUDefault Name Format
Jipefault Rules
BﬂPipe Network Defaults
EﬂﬂStorm Sewers Migration Defaults
Part Matching Defaults
Parts List Used For Migration
Allow Part Family Swapping
Use Imported Part Id for Part Family
= IDefault Profile Label Placement
edIDefault Section Label Placement
(=

Value Override | Child O.. | Lock

Standard
FDOT Drainage

Yes
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Eb BB B B

Part Matching Defaults: Part Matching Defaults
Parent Value: NfA
Parent: Current

s

Ok ] [ Cancel ] [ Apply ] [ Help
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5. In the Edit Feature Settings - Pipe Network dialog expand Storm Sewers Migration Defaults. Edit
the Part Matching Defaults by picking the ellipsis button to open the Part Matchup Settings dialog.

A Part Matchup Settings

S/ |

[import | Export |
Civil 3D Part Type Storm Sewers Part Type i
Bl Exporting Structures 3
Index Mo. 200 - Junction Box Manhole Circular
Index No. 201 - Type 7 Manhole (1 or 2-Piece Cov.. Manhole Circular
Index No. 201 - Type 7 Manhole (1 or 2-Piece Cov.. Manhole Circular
Index No. 201 - Type 7 Manhole (1 or 2-Piece Cov.. Manhole Circular
Index No. 201 - Type 7 Manhole (1 or 2-Piece Cov.. Manhole Circular
Index No. 201 - Type 8 Manhole (Concentric Cone ... Manhole Circular
Index No. 201 - Type 8 Manhole (Concentric Cone .. Manhole Circular
Index No. 201 - Type 8 Manhole (Concentric Cone ... Manhole Circular
Index No. 201 - Type 8 Manhole (Concentric Cone .. Manhole Circular
Index No. 201 - Type 8 Manhole (Eccentric Cone w... Manhole Circular
Index No. 201 - Type 8 Manhole (Eccentric Cone w... Manhole Circular
Index No. 210 - Curb Inlet Top Type 1 (Left) Manhole Circular e
[ 0K ] [ Cancel ] [ Apply ] [ Help
6. Select the Export tab and expand the Exporting Structures collection.
O >

A Part Matchup

Import Expert ]

Settings

Civil 3D Part Type
Index Mo. 425-020 - Curb Inlet Top Type 2
Index No. 425-020 - Curb Inlet Top Type 3 (Left)
Index No. 425-020 - Curb Inlet Top Type 3 (Right)

Index No
Index No
Index No
Index No
Index No
Index No
Index No
Index No
Index No
Index No
Index No
Indew M

425020 - Curb Inlet Top Type 4
. 4254020 - Curb Inlet Type 1 (Left) with Rectangul...

425020 - Curb Inlet Type 1 {Left) with Round Bott...
425020 - Curb Inlet Type 1 {Right) with Rectangu...

. 4254020 - Curb Inlet Type 1 (Right) with Round B...

. 425020 - Curb Inlet Type Z with Rectangular Bott...

. 425020 - Curb Inlet Type 2 with Round Bottom

425020 - Curb Inlet Type 2 {Left) with Rectangul...
. 4254020 - Curb Inlet Type 3 (Left) with Round Bott.. |
. 425020 - Curb Inlet Type 3 (Right) with Rectangu...
. 425020 - Curb Inlet Type 3 (Right) with Round B. ..

AZRNIN - Tk Inlat Tune 4 with Rertanmilar Rt

Storm Sewers Part Type

Manhole Circular
Manhaole Circular
Manhole Circular
Manhole Circular
Manhole Circular
Manhaole Circular
Manhole Circular
Manhole Circular
Manhole Circular

Manhole Circular

Combination Inlet Circular
Combination Inlet Rectangle
Curb Inlet Horizontal Circular
Curb Inlet Horizontal Ref™s
Drop Curb Circular

Drop Curb Rectangle

Drop Grate Circular

|: Drop Grate Rectangle

Generic Inlet Circular
Generic Inlet Rectangle

Grate Inlet Circular
Grate Inlet Rectanale
Headwall

Manhale Circular
Manhole Rectangle
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7. Scroll down to the Civil 3D Part Type Index No. 425-020 - Curb Inlet Type 2 with Round Bottom. Click
the dropdown list in the Storm Sewers Part Type column and select Curb Inlet Horizontal Circular.
You only need to assign the correct part type to the structures and pipes actually used.

Note You have a limited part list for the return trip from SSA to Civil 3D so putting effort into assigning multiple
variations of the same part in your design in Civil 3D at this stage of the workflow is not recommended.

An outfall structure will be assigned in SSA therefore it has been omitted in the workflow up to this point.

A Part Matchup Settings l (= -
import | Export |
Civil 3D Part Type Storm Sewers Part Type
Exporting Structures
El Exporting Pipes
Box Culvert Concrete Pipe Circular Pipe
Corrugated HDPE Pipe S/CD Circular Pipe
Horizontal Elliptical Concrete Pipe Circular Pipe
Pipe Culvert GD Circular Pipe
Pipe Culvert S/CD lCircuIar Pipe vl
Pipe Culvert SD Box Pipe
Pipes for Existing Utility Lines
Utility Duct Elliptical Pipe
Vertical Elliptical Concrete Pipe Circular Pipe
[ OK ] [ Cancel ] [ Apply ] [ Help ]

8. Scroll down to the Exporting Pipes collection to verify the Civil 3D Part Type Pipe Culvert S/CD is
set to Storm Sewers Part Type Circular Pipe.

Note The Storm Sewers Part Type has a limited selection for Pipes therefore it is not recommended to spend
time in Civil 3D assigning variations to pipe parts. Those variations will not survive the round trip from Civil
3D to SSA and back to Civil 3D. The only reason to assign variations is to keep a record of your original
choices in a backup drawing file so you can manually compare it to the imported pipes from SSA.

9. Click the Apply button. Click the OK button to close the Part Matchup Settings dialog.
10. Save the DRPRRDO5.dwg
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Exercise 2.2 Export Pipe Network to a Storm Sewers File (.STM)

TOutput Sumey  Autodesk 360 AutodesknfraWorks  Help  Add-ins  Raster Tools  Express Tools Featured Apps River  Geotechnice
1ger r % ':5| R <% Export Points 3 Export Civil Objects to SDF % Export: Display
0 — [=2] 1

3 .
Transfer Point %l Export to St Si Page Setup: Ci it
Export IMX Export to Export Civil 3D Rehab Manager q} ranster Foint ‘Q ECIos o ewersJ Export e
LandXML Drawing Export to HEC RAS Export to Storm Sewers
El Export

Exports pipe networks to an .stm file

You can export one or more pipe networks into an .stm file. You
must choose entire pipe networks. You cannot export individual
parts, or a set of connected parts within a pipe network.

E ExportStormSewerData

1. Continue using the DRPRRDO5.dwg file from Exercise 2.1. From the Output tab on the ribbon in the
Export panel, select the Export to Storm Sewers command to create an STM file.

2. Inthe C:\Civil 3D 20XX\Projects\22049555201\Drainage folder create an folder named ssa .

3. Create the file Proposed Drainage - SR61.stm file in the ssa folder: C:\Civil 3D
20XX\Projects\22049555201\Drainage\ssa\Proposed Drainage - SR61.stm

4, Save and Close the DRPRRDO5.dwg, and then Close Civil 3D.
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3 SETUP IN SSA

DESCRIPTION

When you create a new project in SSA the first step is to configure the Options to fit the project's requirements.
To do this you will make changes in the Project Options dialog, Analysis Options dialog.

OBJECTIVES

In this chapter, you will learn about:
e SCSTR-55
e Rain Gauges
e Rainfall Designer
e |IDF Curve Zones

e Analysis Options

CHAPTER SETUP

Run the Chapter 3 - 22049555201.exe file and restore all files to the C:\Civil 3D 20XX Projects folder.

Do not change the location in which the Practice Files are installed. Doing so can cause errors when completing
the exercises in this training manual

ABOUT HYDROLOGY METHODS

In SSA the input specifications for each Hydrology method are different. If you choose the SCS TR-55 method
you are required to specify surface characteristics that affect time of concentration for each subbasin. Rain gauge
data is required to specify the quantity of water produced by the storm event used in your analysis. If you choose
Rational method you will use the FDOT provided IDF Curves to specify the rainfall intensity of a storm type for
the location of your site.

This section of the training guide provides a brief overview on how SSA is configured to use subbasins and
rainfall data sources for the SCS TR-55 method and the Rational method. The example we use to perform an
Analysis of the network later in this training guide will use the Rational method.
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SCS TR-55 METHOD

-

Project Opl??ons

General |ID Labels | Element Prutotypesl

Units & element specifications

LInit systerm: ’US Units v]
Flaw units: [CFS v]
Elesvation type: [Elevation v]

Compute lengths and areas while digitizing

Hydrology runoff specifications

Hydrology method: |SCS TR-E6 ~|
Time of cancentration (TOC) method: [SCS TR-55 v]
Minimum allowahle TOC: 5 min

When the SCS TR-55 Method is selected in the Project Options the Data Tree displays Subbasins and Rain

Gages nodes. Subbasins are where you can setup weighted curve numbers.

wm Project Data

& Project Options
b Analysiz Options
4 ) Hydrology

@ Subbasinz
- Ll Rain Gages
4.9 Huydraulics

4 - Hodes

RAIN GAGES

Rain gages supply rainfall data for one or more subbasins in the study area. The rainfall data can either be a
user-defined time series or described in an external file. Several different popular rainfall file formats are

supported, as well as user-defined formats.

The principal input data of a rain gage include:
¢ Rainfall data type (e.g., intensity, volume, or cumulative volume)
e Recording time interval (e.g., hourly, 15-minute, etc.)
e  Source of rainfall data (input time series or external file)

e Name of rainfall data source

32 ©2018 FDOT

FDOT Civil 3D Drainage & SSA



SETUP IN SSA Chapter 3

FDOT Drainage Manual makes reference to NOAA as a source for Rainfall Data:

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds map_cont.html?bkmrk=fl

NOAA's National Weather Servi

Hydrometeorological Design Studies Cen
Precipitation Frequency Data Server (PEDS))

 NORR.

Organization

search [ © nws @ annoan BN
NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: FL

[
Homepage

Progress Reports Data description
FAQ
Glossary Data type: [Precipitation depth v/ Units: [English /| Time series type: [Partial duration v/
Precipitation Select location
Frequency
1) Manually:
a) By location (decimal degrees, use ™" for S and W): ~ Latitude: [ Longitude: [
b) By station (list of FL stations):[PANACEA 1 S (08-6828) V]
c)By anmn[ ‘ Q ]

Probable Maximum
Precipitation
Documents

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

/’ Woodrille

[Map ] / a) Select location
[ Termain / Move crosshair or double click

Miscellaneous
Publications
Storm Analysis

Record Precipitation b) Click on station icon

[ Show stations on map

Contact Us
Inquiries

Location information:
Name: Sopchoppy, Florida, USA*
Station name: PANACEA 1S
Site ID: 086828

Latitude: 29.9989°

Longitude: -84.4350°

Elevation: 6 f

e
_Eastpoint

10km
* Source: ESRI Maps
10mi * Source: USGS

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES

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

PF graphical Supplementary information 2 Printpage

| - - =
Curves \[ PF estimates with confidence intervals ‘
|
PDS-based depth-duration-frequency (DDF) curves
Latitude: 29.9989°, Longitude: -84 4850°
a5 T T T T T T T T T
Average recurrence
0 interval
s (years)
£ —
£ *f 2
g
S =t
) — 10
2
£ 20 — 25
- — 50
g -— 100
10 — 200
500
s — 1000
o ; 1 HE R
e c: £ £ f: = = = 2322 22 2222
E EE E E X% 3 g5 3 $8%3 8% $532
v 248 R 8 7 N RIS e R 98
Duration
as - - - -
£ Duration
£
§ 5-min — 2-day
= — 10min
s 15mn  — d-day
k] 3mn — 7-day
g
s — 6omn  — today
g — 24 — 204ay
— s — 30-day
— 6r — 45day
- — 12hc — coday
= i 2400
1 2 5 10 25 50 100 200 500 1000
Average recurrence interval (years)
NOAA Atlas 14, Volume 9, Version 2 Created (GMT): Mon Jun 18 14:45:17 2018

Main Link Categories:
Home | OWP
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RAINFALL DESIGNER

SSA includes a Rainfall Designer which allows you to select any location within the USA and it will provide
the design rainfall for the specified storm frequency. Alternatively, a user-defined rainfall can be specified.
Then the appropriate storm distribution is selected and the design storm is then created. Multiple design
storms can be created.

The Rainfall Designer provides the following capabilities:

Automatically determines design rainfall (based upon study location) for 1, 2, 5, 10, 25, 50, and 100
year return frequencies

Defines any storm duration

Multiple storm events can be created

Numerous storm distributions, including SCS, Huff, Eastern Washington, Florida, Chicago Storm,
Hurricane Hazel, etc.

=

Date
(MM/DD/YYYY)

Time series curves
D’

Time
(H:MM)

Number of | 0|

Points

Elopsed Time(HMM)
000
006
oz
018

Depthin)
0.00000
0.00036
0.00385
0.00865
001540
0.02408
003362
004331
005234
0.06256
007218
008137
0.08207
0.10250
011324
012431
013538

Austin, TX Fhr 254
Austin, TX Fhr 504

Austin, TX 3hr 1001

Charlatte, NG B-r &y

Charlatte, NG B-r 10y

Chicago Storm

Constant Infensity

Eastern WA Long A1 36-hr

Eastern WA Long R2 24-hr

Eastern WA Long R3 30-hr

Eastern WA Long e 30-hr

Eastern Wa Short 3-hr

Fayetts County, K 5-hr 1995
Fayette County. K -hr 10-yr
Fayette Caunty. K -hr 100yt
Fayette County. K 18-hr 1332
Fayette County, K 2008 6-hr 10-yr
Fayette County, Ky 2008 &-hr 100y
Fayette County, Ky 2008 24-hr 10y

] »

Florida DOT 1-hr

Fayetts County. K 2005 24-hr 100-yr

SCS Type Il (Florida modified) 24-hour storm distribution

Depth (in)

-

o

Time Series Rainfall Designer
General Rainfell specifications Unitintensity
T D TE0 1 Rainfal 5CS 6-hr Save
ime series o v m
|| Reintatitype: | Cumuinive ) S8 Tore 124t =
Description State: [Florida -] SCS Type IA 2d-hr 8] ;J
5CS Type Il 2d-hr
County: [wakulla v |@
: = SCS Type Il 8-t ]
Time series data Rstum period: [10 years ST lALS 26 L
Deta type Rsinfall depth: 8.00 in SCS Type Il 24+t
*) User defined Austin. TR 3-hr 2-yr
: o008 Ausiin, TX Fhr Syt 67
(@ Standard reinfall | Rainfall Designer. : oo Ausiin, T% Fhr 10y

5

20 25
QK

Cancel

i

Help

L)

v 0
Elapsed Time (hours)

T
Close

|

Example screenshot of Rainfall Designer. To access, click the Rainfall Designer button from the Time Series

dialog box.
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RATIONAL METHOD

-

Project Optiorlfs

General | ID Labels I Element Prototypes|

Units & element specifications

Unit systern: [US LUinits
Flaw units: ’CFS
Elevation type: [Elevation

Compute lengths and areas while digitizing

Hydrology runoff specifications

Hydrology method: [Rational
Time of concentration (TOC) method: ISCS TR-55
Minimum allowakle TOC: ] min

Ratinnal mathnd azcandin limb mnltinlier 1

Chapter 3

When the Rational Method is selected in the Project Options the Data Tree displays Subbasins and IDF Curves

nodes as shown below.

ﬁ Project Data
[ Project Options
- % Analysiz Options
a7 Hudrology
o B subbasine

J_} Hudraulics
i A Nodes

RAINFALL IDF CURVES ZONES

Note State Kit location of IDF Curves C:\FDOT20XX.C3D\Data\SSA\IDF Curve\.

FDOT Drainage Manual Figure B-1 shown below is a map of Florida broken into zones.

http://www.fdot.gov/roadway/Drainage/files/IDFCurves.pdf

FDOT Civil 3D Drainage & SSA ©2018 FDOT
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Exercise 3.1 Project Options

3-6

1.
2,

Start SSA double clicking the desktop shortcut

Autodesk Storm and Sanitary
=: Analysis 2018

Double click the Project Options node in the Data Tree to open the Project Options dialog.

-

Project Options

==

General | ID Labels | Element F'ru:utu:utypesl

Link. routing method:

Force main equation:

Storage node exfiltration method:

IInitz & element specifications

Init gystern: [LIS Unitz v]
Flow urits: [EFS Y]
Elevation tppe: [ E lesvation - ]

Compute lengthe and areaz while digitizing

Hydralogy runoff specifications

Hydralogy method: [Hatiu:unal v]
Time of concentration [TOC) method: | 5C5 TRA-G5 -
kinirum allowable TOC: 10 i

R ational method azcending limb multiplier: 1

R ational method receding limb multiplier: 1

Huartan
Clark,

IUnifarm

Hydraulic routing specifications

[Kinematic Wave

[Hazen-WiIIiams

Mirirurn conduit glope: 0 x

Computational & reporting options

[Nu:une

Enable overflow ponding at nodes

Skip steady state analysis e perods
Inciude input data in A5 CI output report
Include control actions in ASCI output report

Ok,
Cancel

Help

3.

4.

Make the following changes in the General tab of the Project Options dialog:

a. Hydrology runoff specifications
v Set the Hydrology method to Rational.
v Set the Time of concentration (TOC) m
v Set the Minimum allowable TOC to 10

b. Hydraulic routing specifications

ethod to SCS TR-55.

min.

v Set the Link routing method to Kinematic Wave.

Leave all other settings in the General tab unchang

©2018 FDOT

ed. Click OK.
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Exercise 3.2 Analysis Options

Chapter 3

-

)

Antecedent dry days: 0
Fead external interface files
[T Rainfal:

[ Runof:

[CTrRou:

DHDtstart

[T Routing:

Analysis Options
General | Starm Selection|
Tirne steps
I — 01:00:00
0 - 00:05:00
I = 00:05:00 2
Dates mim/dd hh:mim:ss
Start analysis on: 04/15/2019 = 00:00:00 =
End analysis an: 0416/2019 = 00:00:00 =
Analysis duration: 1ef
[ Startreporting on; 04/15/2019 = 00:00:00
Start sweeping on: 01701 =
End sweeping on:  12/31 =

Analysis computations
Hydrology runoff Groundwater
Hydraulic flow routing Snow melt

Water quality

Hydrodynamic analysis parameters

Inertial terms:
Lengthening time step: 0 sec
Junction surface area; 0 ft*

Supercritical flow ocours when

(@ Water surface slope & Froude number
Water surface slope » link slope
Froude number>1.0

[¥]+arighle time step

Safety factor: 70 : %

Yyrite external interface files
[T Raintall:

[ Runoff:

[C]RDI:

|:| Hotstart:

[T Routing:

OFK
Cancel

Help

A

1. Double click the Analysis Options node in the data tree to open the Analysis Options dialog.

2. On the General tab set the duration for a 24hr period by changing the following options:

a. Under Dates change the Start analysis on: to today's date.

b. Under Dates change the End anaysis on: to tomorrow's date.

c. The Analysis duration should now display 1d indicating one day (24hrs).

FDOT Civil 3D Drainage & SSA
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Note In the FDOT Drainage Manual Table 3.1 a 3-year frequency is specified for General design.

Table 3.1: Design Storm Frequencies of Storm Drain Systems

TYPE STORM DRAIN FREQUENCY

General design J-year

+ General design work that involves replacement of a
roadside ditch with a pipe system by extending side
drain pipes 10-year

+ General design on work to Interstate Facilities

¢ Interstate Faciliies for which roadway runoff would have
no outlet other than a storm drain system, such asina
sag inlet or cut section 50-year

+ Outlets of systems requiring pumping stations

3. Inthe Storm Selection tab of the Analysis Options dialog, set the radio button to Single storm analysis
and the Use return period: to 3 years using the dropdown list.

Note In this example you are using the Rational Method enabling the Single storm analysis option in this dialog
to specify the storm intensity for analysis.
Analysis Options [ihj
General| Starm Selection |
(@) Single storm analysis
Userstumperiod: (3 wlyear
Description: 3y storm

() Multiple storm analysis

Fun selection

e
5

SN |Return Neserintinn Dhitnnt Filename

|

mf»

mc Select Al
2 (=] &~
A = O~ Clear All
i— % % g Fun arder
A [=] ] Mowe Up
7 [=] L) = kowe Down
a [= il
3] =] L] I~ Femove run
10 = L) = Clear Row
11 g L) ¥ =

Maone -

4, Make no other changes and click OK to dismiss the Analysis Options dialog.
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Chapter 3

5. Save the Project

Autodesk® Storm and Sanitary Analysis 2018 - [Plan Vie

a New

= Open...
Open Resulis...
Merge...
Close

= Save

d | save As...

File | Edit View Input Design Analysis Output Window

Cirl+N
Ctrl+O

Ctrl+S L

6. From the File drop down menu and select the Save As command.

A Save As

File name:  Proposed Drainage - SRG61.spf
Save as type: | Project Files (*SPF)

= Hide Folders

-

OO Lo b Computer » 05 (C:) » Civil 3D 2017 Projects » 22045555201 » Draimage » ssa

Organize * Mew folder -
| Concepts *  MName Date modifiad Type
iy | Const
| Data Mo iterns match your search
| Drainage
L c3d =
| complete
| dem data
| dgn
| eng_data
L qto
|. ssa
| ssazip * 4 I

-

7. From the Save As dialog box, browse to the ssa folder under the Drainage folder and type the file

name Proposed Drainage - SR61.spf:

C:\Civil 3D 20XX Projects\22049555201\Drainage\ssa\Proposed Drainage - SR61.spf

8. Close SSA.

FDOT Civil 3D Drainage & SSA ©2018 FDOT
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[THIS PAGE INTENTIONALLY LEFT BLANK]

3-10 ©2018 FDOT FDOT Civil 3D Drainage & SSA



4 IMPORT HYDRAFLOW STORM
SEWER STM FILE

DESCRIPTION

This chapter introduces the process of importing Hydraflow Storm Sewers STM files

OBJECTIVES

In this chapter, you will learn about:
e Importing STM files
e Reviewing Log files

e Saving the Project

CHAPTER SETUP

Run the Chapter 4 - 22049555201.exe file and restore all files to the C:\Civil 3D 20XX Projects folder.

Do not change the location in which the Practice Files are installed. Doing so can cause errors when completing
the exercises in this training manual.

Exercise 4.1 Import .STM File

Autodesk Storm and Sanitary

1. Start SSA by double clicking the desktop shortcut =+ Analysis 2018

2. Start SSA and open the project file C:\Civil 3D 20XX Projects\22049555201\Drainage\ssa\Proposed
Drainage - SR61.spf.

3. Click the File drop-down menu, hover over Import, select Hydraflow Storm Sewers File

File | Edit View Input Design Analysis Output Window  Help
J | New ctri+N | W f‘ih‘;‘iQA/fd
= Open... Ctrl+0
[ Open Results...
Merge...
Close
= Save Ctrl+S
= Save As...
Import » EPA SWMM v5.x File...
Export » GIS Import...
Page Setup... LandXML File...
Print Preview Layer Manager (DWG/DXF/TIF/more)...
=] Print... Ctrl+P Hydraflow Storm Sewers File...
1 C:A\Civil 3D Projects\..\2018-06-15_backtoC3D_bypass_dane.spf XPSWMM File...
2 CACivil 3D Projects\..\2018-06-15_backtoC3D.spf || View Log File..
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4, Do you want to update existing project? Click the Yes button if this box appears.

' ™y
Autodesk® Storm and Sanitary Analysis 2018 e

g ! "\, Do you want to update existing project?

e [

% 4

Note The current project has been preconfigured for Project Options and Analysis Options. Rather then having
to redo those settings answer Yes to update the existing project.

5. Browse to the ssa folder under the C:\Civil 3D 20XX Projects\22049555201\Drainage folder and click
on the file name Proposed Drainage - SR61.stm

6. Review Log File

A Autodesk® Storm and Sanitary Analysis 2018 - Log File

File Edit View Input Design Analysis Output Window Help
JSHdd BF ax | R e 70 ON<HW /Fkih*

Plan View = Plan View Laog File @
ﬁ Project Data :
-[¥] Project Options Hydraflow Storm Sewers Import Log File
x Analysis Options || TTTTTT T T T s T T T T e
E} Hydrology

BN Subbasin: Filename : 2018-06-14 exportfromC3D.stm

{4 IDF Curves
.‘ @ H}'dfaulics e e e e e e e e e e e e e e e e e e e
4.7 Modes Elements Imported

a. The Log File tab displays the results of the imported STM file.

r ™
Autodesk® Storm and Sanitary Analysis 2018 — |

| \
Q Successfully imported Hydraflow Storm Sewers file. Do you want
to save the log file?
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b. Click the Yes button. There is no other place to access this information at a later time other
than the saved log file so it is highly recommended that you save the log file.

A Save Log File ﬁ

UU » Computer » OS5 (C:) » Civil 30 2017 Projects » 22049555201 » Drainage b ssa

Organize ~ New folder = - (7]
Concepts A Mame Date modified Type
Const
Data
Drainage

c3d
complete
dem data
dgn
eng_data
o
553

L ssazip - M »

[ SIS T Impent 2018-06-20 110415.0g) -

Save as type: |Log Files (*log) &

* Hide Folders Save | Cancel

c. The Save Log File displays with the suggested file name formatted with today's date and time.
Browse to the ssa folder under the Drainage folder of the project and click the Save button
without changing the default name.

Plan View Log File 5|

| Hydraflow Storm Sewers Import Log File

Filename : 2018-06-14_exportfromC3D.stm

e e e e e sl e e ke sl e e e e sl e e

Elements Imported
ke e ke e e ke e ke e ke ke e e e e e e e e

Number of Subbasins : 14
Number of Junctions : 0
Number of Cutfalls : 15
Number of Inlets : 14
Number of Storage Nodes H
Number of Flow Diversions : 0
Number of Channel/Pipes : 28
Number of Weirs : 0
Number of Orifces : 0
Number of Cutlets .
Number of Pumps : 0

e e e e e e ahe e e e e e e e e e e

Note The Log File tab displays the log file from the STM File import process. Itis important to review the Elements
Imported section to make sure all the Subbasins were imported. The pipes are twice as many as you
designed in Civil 3D since a bypass link is added for each inlet. Later in this training guide you will connect
bypass links with the appropriate inlets replacing the bypass links and outfalls shown in the log file.

FDOT Civil 3D Drainage & SSA
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7. Review the Plan View tab.

file Edit View Input Design Analysis Output Window Help
NS @F X N4 (2o, 0 ON<EW /Phbh> A A/4RRALS DU, L AR,

Plan View £/ Planview
i Project Data
) Fromct Optcns
X Anslyse Optiors
4 (3 Hydology
Subbasn:
[ IDF Curves
423 Hydvaics
4.0 Nodss
@ Junctons
+ W Stocage Nodes
§ Storoge Cusves

+ 4 Guitols
148 Ouel Tidal Cuves
ad Evtema Infons
+© Links
4 Corweyarce Lirks
@ Custon Pps Geenetyy
g/ Ineguitx Cioss Sectons
Pungs
(& Puro Cusves
o
i Weis
43 Qs
| Ouiet Rating Curves
4E Quaiy
Palhserts
Palbsorts Lard Types

") Corol Setings
|8 Sanitary Time Pattems
@ Tine Seies

has

f‘,f:)jﬂ =l X 2006133.62, 40326046
a. The Plan View tab displays the graphical representation of nodes and links from the imported
STM file.

Plan View Log File 5|

| Outfall OFFSITE-4

faX

b. Hover over a red node to display the Node ID in its tool tip. The red node represents an Outfall.

Plan View Log File @

A

[Eonweyance Link LFIPE(18]] -

c. Hover over the link connected to the Outfall to display the Link ID of the conveyance link. The
conveyance link connected to the Outfall represents the bypass link connecting the Inlet to the
Outfall which was automatically created by the Import STM process.

Plan View Log File (¢

Inlet 5-[3

o
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d. Hover over the gray node to display the Node ID of the Inlet.

Plan View Log File

e. Hover over the green node to display the Subbasin ID connected to the Inlet.

8. Save the Project.

Chapter 4

File | Edit View Input Design Analysis Output Window
0 New Ctrl+N
= QOpen... Ctrl+0O
Open Results...
Merge...
Close
= Save Ctrl+5 \
= Save As..
a. Click the File drop down menu and select the Save As command.
B Save As o
O@ Loov Computer » 05 (C2) » Civil 3D 2017 Projects ¢ 22048555201 » Drainage » ssa
Organize = Mew folder - 7]
Concepts - Name Date '“-T:;I ed Type
M . Const
Data Mo iter .
Drainage
cid =
complete
dem data
dgn
eng_data
qto
). 553
|, ssazip = | T b
File name: Proposed Drainage - SRG1.spf -
Save as type: | Project Files (*SPF) -
b. The Save As dialog box displays. Browse to the ssa folder under the Drainage folder and type
the file name Proposed Drainage - SR61.spf.
C:\Civil 3D 20XX Projects\22049555201\Drainage\ssa\Proposed Drainage - SR61.spf
9. Close SSA

FDOT Civil 3D Drainage & SSA
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[THIS PAGE INTENTIONALLY LEFT BLANK]
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5 DISPLAY CAD FILE & ELEMENT
LABELS

DESCRIPTION

This chapter introduces how to display a CAD file and element labels in SSA

As you work in SSA you will find that keeping organized and aware of how elements are connected is very
important to working efficiently and avoiding mistakes. In this chapter you will display your Civil 3D drawing
as a background for your network in SSA. You will also learn how to display ID labels for nodes and links. Then
you will move the subbasin nodes inside the catchment polygon areas.

OBJECTIVES

In this chapter, you will learn about:
e Assigning a Background Drawing
e Displaying Node and Link ID Labels

e Move Subbasin Nodes next to Catchment Labels

CHAPTER SETUP
Run the Chapter 5 - 22049555201.exe file and restore all files to the C:\Civil 3D 20XX Projects folder.

Do not change the location in which the Practice Files are installed. Doing so can cause errors when completing
the exercises in this training manual.

Exercise 5.1 Assign Background Drawing

1. Start SSA and open the project file C:\Civil 3D 20XX Projects\22049555201\Drainage\ssa\Proposed
Drainage - SR61.spf.

2. Click the View pull-down menu and choose Layer Manager.

fi e ————————
F Autodesk® Storm and Sanitary Analysis 201
e —
File Edit | VMiew | Input Design Ar
JZdI Display Options...

Plan View Layer Manager...

e ————

FDOT Civil 3D Drainage & SSA ©2018 FDOT 5-1
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52

3.

a.
b.

In the Layer Manager dialog you will see the Background Image/CAD file: field is empty. Click the

ellipsis button (as indicated by the red box) to browse for a CAD file.

-

Layer Manager @
Background
§ CAD Layers...
Image/CAD file:
World coardinate file (optional):
[ waterrark image Unload
Image & network coordinates
Lawer left carner
Image Metwork
¥-coordinate: 0.0000000000 2005947 .464500000(
Y-coordinate: 0.0000000000 402646.9605000000
Upperright carner
pREra Image Metwork
¥-coordinate: 0.0000000000 20065880.6055000001
Y-coordinate: 0.0000000000 403262.5095000000
\ - -

S

Select the DRPRRDO05.dwg file and Click OPEN.

Browse to the Drainage folder: C:\Civil 3D 20XX Projects\22049555201\Drainage.

B Open Image/CAD File

]

OO [} « 22049555201 » Drainage »

v |+ Search Drainage
[ 4+ ] g

p |

Organize ~ New folder =
| 22049555201 + Name
I Meta_Info M DRPRRDOS.dwg
| _Shortcuts

f.;.,. Chapter 16 - DRPRRD04 - Completed.dwg

| 3DDeliverables ™ DRPRRDO4.dwg

| Admin [Z] R DRPRRDO3.dwg
N I Arch T ";,,. Extend Alignment.dwg
| Block ™ DRPRRDOLdwg
| Brinspect A DRPRRDO2.dwg
| Calculations M DRMPRDOL.dwg
| Concepts A Tnlet Placement.dwg
| Const A catchment Line Placement.dwg
| Data M water Drop.dwg
| . Drainage | ssa
k c3d | 1

- 1 @
Date modifie *
2018-06-14 C
2018-05-251
2018-05-251
2017-07-261
2017-07-251
2017-07-251
2017-07-251
2017-07-20 C—
2017-07-19C
2017-01-27 C
2016-12-08 C

2018-06-201 ~
r

File name: DRPRRD05.dwg

= [All Image/CAD Files (bmg ~ |

[om

[ ]
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DISPLAY CAD FILE & ELEMENT LABELS Chapter 5

4, The Background Image/CAD file field displays the path and file name you just selected. Click OK to
dismiss the Layer Manager dialog.

Layer Manager &J
Background —
Image/CAD file: CACivil 3D Projects22043555201 Drainage [ . ] __ayers-"

YWarld coardinate file (optional):

[ wetermark image

Image & network coordinates
Lower left corner

Image MNetwork
H-coordinate: 20045815.656999999,  2004759.656999999;
“-coordinate:; 399148 9629999999 399127 9629999999
Upper right corner
RRErTa Image MNetwork
M-coordinata: 2007560.095005998-  2007586.095005993:
“r-coordinate: 408065.1028790000  408091.1025730000

\. A

5. From the View pull-down menu and choose Zoom Extents.

T ————
Autodesk® Storm and SanItaz Analﬁ's 201§

file Edit | View | Input Design  An
JEHdI Display Options...

Plan View Layer Manager...
ﬁ Froject Data -
-] Project Opti Plan View

e, Analysis Dpcjl:‘ Aerial View
4.3 Hudrology Q

Subbas Zoom
IDF Eur@
49 Hydraulicz
o4 Modes Zoom Extents
Pan

Set Plan View Limits...

FDOT Civil 3D Drainage & SSA ©2018 FDOT 5-3
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Chapter 5
6.
7.
Note
5-4

The Plan View tab displays the CAD file background and the design elements. Zoom into the area as
indicated by the red box.

File Edit View Input Design Analysis Output Window Help

DS B ax A% ¢te si0OR<HW /ehh-_[H42A/g Rq@aL BE. b @E |
Plan View « Plan View 5
i Froject Diata

[ Project Options
A Analpsis Optians
4. Hydwolagy
- Subbasins
“ff IDF Curves
4.5 Hydraulics
455 Nodes
i @ Junctions
{4 Storage Modes
H | Storage Curves
] Irlets
i a. Flow Diversion
| Flow Diversion Curves
i 4 Outfalls
|42 Dutall Tidal Curves
¢ ExtemalInflows
43 Links
- Conwepance Links
i@ Custom Pipe Geometry
L.Ng/ Inegular Cross Sections
4@ Pumps
“|/& Pump Curves
Hh Orifices
B Weis
4= Outlets
L)% Dutlet Rating Curves
443 Quality
i Pollutants
w2 Polutants Land Types
5 Others
| 4 8 convol Rues
i {F) Control Settings
S| Sanitay Time Pattems

L@ Time Series
|
| |
[_No Resqlts 100% 2010169.99, 402730.95

Click the View pull-down menu and select the Zoom command. There is no red box on your screen.
The red box was placed on the screen capture as a point of reference. Click on the canvas in the
approximate location of the upper left and lower right corners of the red box.

Being familiar with the zoom command in AutoCAD is helpful since the SSA Zoom command behaves
similar to the Zoom Window command in AutoCAD.

Autodesk® Storm and Sanitary Analysis 2014

File Edit | Miew | Input Design An
J5dd Display Options.. '

Plan View

ﬁ Froject Data

i-[F] Project Opti
A Bnalysiz Dp:ﬂ?
79 Hudiology
| Subbasq

Fe INF M il

Layer Manager...

Plan View
Aerial View

Zoom

©2018 FDOT
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DISPLAY CAD FILE & ELEMENT LABELS Chapter 5

8. Your display should now look similar to this screen capture. Click the ESC key to terminate the zoom
command.

Plan View

9. Click the View pull-down menu and open the Layer Manager dialog box again. Click the CAD
Layers button in the upper right corner of the dialog to open the CAD Layers dialog.

A Layer Manager 2

Background L
Image/CAD file: CACivil 30 Projectsy220495552 013 Drainage D -_ayers"-
CAD Layers —_—ta—— X

Laver Properties
.
|Layer Name | visible |
2 BaselineSurvey O
3 BreaklLine_dp O
4 CLCanst_dp
5 ClipBorder_dp O
G CurveData_dp O
7 Drainaled_px
8  |DrainDivides00
9 DrainFipe
10 |DrainStruct_pr
P DrainStruct_px )
12 INTh en [

FDOT Civil 3D Drainage & SSA ©2018 FDOT 5-5
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10. Click the Layers Off button. Check the boxes in the Visible column as indicated below.

Xl Layer Manager XS
Background
Image/CAD file: ChCivil 30 Projectsh22049555201Drainage D ‘
CAD Layers —a—_—
Layer Properties
|LayerName / |V|S|b\e|
1314 | TextDrainLabel_ep O
1315 | TextDrain_dp O
1316 | TextElevLabel O
1317 |TextGeotech O
TextLabel
1319 | TextLandscape O
1320 | Texthdajor O
1321 |Texttinar O
1322 |TexiMisc O
1323 | TextNotes O
1324 | TextProfLabel O
1396 | TetDrnil sbel [l

11. Additionally, scroll down to find the TextLabel layer and check the box.You may need to click the
Layer Name column heading to sort the list alphabetically. Click OK twice.

Plan View

12, Zoom in. You should now see the nodes and links on top of the catchment areas from the background
CAD file.

13. Select the Save command under the File pull-down menu to save your SSA project.

Autodesk® Storm and Sanitary Analysis 2018 - Proposed Dr:

Eile | Edit View Input Design Analysis QOutpul

| New Ctri+N
= Open... Ctrl+0O
Open Results...
Merge...
Close
= save Ctrl+S

©2018 FDOT FDOT Civil 3D Drainage & SSA
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Exercise 5.2 Display Node and Link ID Labels
Nodes and Links have IDs that can be displayed as labels in the Plan View tab.

1. Click the View pull-down menu and select the Display Options command.

f e |

A Autodesk® Storm and Sanitaz Analﬁ's

| File Edit | View | Input Design
J15Hdd Display Options...

Plan View

Layer Manager...

2. The Display Options dialog box displays. Find the Annotation section of this dialog.

=

|| Starage nodes
[V]Flow diversions

Display node symbals
[] Display link symbols

Display Options
Elements [v] Symbals Modes
[V|MNodes Diarmeter: 3 =

[ Display border
[T Proportional to value

[¥]Inlets Display atzoom: 1 =

| Junctions Sira [¥] Display flooding g s

[¥] Outfalls @ Small [¥] Display surcharging: =

Links () Large P

|| Camveyance links Thicknass: > £y

[¥] Orifices Plan wview Floi =

[¥] Dutlets Background color:DB Dlsplay. ey

& Pumps [T ]Praportional to value

W]wei Blinking mayp highlighter

elrs Dlsplayfloodlng 5 =
[¥] Labels Annotation || Display surcharging: x
Fain gages [|Rain gage IDs Subbasing
[¥] Subbasins ESubbaain IDs Outline thickness: 1 =
MNode 1Ds

AITOWS
. s = | Cukios Color B

1o Slze = [ ] Subbasin values Fil style
Display atzoom 1 = [ INode values i

ArEmes || Link values [¥] Display outlet link

@/ Mone [T Use transparent text Labels

© O.pen Fort siza: 7 = [] Use fransparent text

[ JFilled - [¥] Flyorver map labeling

() Fancy Display atzoom: 1 = Display at zoom: 1 z
Froperies

7] Legends
7

Subbasin vwew:[NDnB Links

Simulation date & time

Help

MNode view: [Nane vl MNodes
Lirk wigw: ’Nune vl

3. Check the box next to Subbasin IDs, Node IDs, Link IDs. Click OK to dismiss the Display Options
dialog.

Annotation

[ | Rain gage 1Ds
[¥] Subhasin IDs
[¥|Mode IDs

[¥] Link D=

[ ] Subbasin values
[Node values
|| Link values

FDOT Civil 3D Drainage & SSA ©2018 FDOT 5-7
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4, The labels overlap at this zoom scale. Try zooming in to where the labels do not overlap.

Plan View @

NF] - Sub-5-{10

LOFFSTEY - Sub-S(9) an
L 1 _PIPE-(9)

L-PIPE-(18) %,

Wrame 2 Sub-8-(11)
\ Em
EINY

D
OFFSITE-1 SuD-5-(8)
OB W PIPE B
LPPEE)LYS N S(11)
<=4 5 (g)-12 §0FFSITE£”b_S_UEJul—1 PIPE-(6)2)

i N

PIPE(13) %« et

LPPE), Grrameo JPE-B) /Sub-8-(6)
SS-(7) . 5-(12)]

L-PIPE-THl;
PIPE-(13) " SHO)5ITE-14 Sub-5-(5)
JNL-PIPE-(7),

S-(5) PIPES)

< OFFSITE 78 g3 T o TEDb-5-4) /é”b's'm}

: \ _ L_F,IF,E_?]‘\\:-PlF'E-(s} P
N S5-(13)
. 5 5-(4)
s OFF34re-6

uB-5-(3)
55Ub-5-(2)

; OFFSITE-8 Sup-5-(16)
" L-PIPE-(16)

5. Use the wheel on the mouse to pan and zoom into the northern most Inlets S-(9) and S-(10). Now the
Catchment areas with their labels displays as background from the CAD file. Click the Save button.

Plan View

OFFSITE-3 Sub-5-(10)

Catshment - (5-9)

a OFFSITE-4 Sub-5-(9) -

L-PIPE-(9)

L-PIPE(18)

~
PIPE-{18)
5-(9)

OFFSITE-2

5-8 ©2018 FDOT FDOT Civil 3D Drainage & SSA
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Chapter 5

Exercise 5.3 Move Subbasin Nodes Next to Catchment Labels

You can move nodes in SSA by clicking and dragging them. In this section you will move the subbasin nodes

next to the corresponding Catchment label displayed by the background CAD file.

1. When you hover over Subbasin Sub-S-(9) a tool tip appears with a green background. The tool tip
displays the type of node (Subbasin) and the Node ID (Sub-S-(9)). Left click the green square
representing the subbasin node and left mouse drag it next to the label Catchment - (S-9) as indicated

by the red arrow.

Plan View

| Subbasin Sub-53

L-PIPE-(9)

L-PIPE{(18)

PIPE-(18)
-(9)

OFFSITE-2

AT an PE_fOY

Sub-5-(10)

Sun

2. While still selected the subbasin node flashes green and purple. Click ESC to deselect the subbasin.

Note

Why move the node? The reasons are mostly cosmetic in nature. You are organizing the content on the

canvas so it appears to be in the correct location. The position does not effect the analysis.

Continue moving the remaining subbasin nodes next to their corresponding Catchment label to

complete the exercise.

Plan View

OFFSITE-3
vent = (e8]
2 OFFSITE-4

LPIPE-(18) !

L-PIPE-(9)

PIPE-(18)
S-(9)

FDOT Civil 3D Drainage & SSA ©2018 FDOT
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3. This screen capture is an example of what the moved positions of the subbasin nodes might look like
when you are done. Click the Save button to save the SSA project.

Plan View w5

L-PIPE-(5)

Sub-5(4)
N .

T7=X] T eeEan
L ooy
L-PIPE-(17), U’L:_,FJ,S'TE’J]E’

OFFSITE-B
X

N F‘\F‘.E (16)
L-PIPE-(5-(3) \ -1
TS ~_ Sub-8-{13)
P SUb-5-2) Bt s : OFFSITE-8
PR i N

L-PIPE-(16)

OFFSITE-9

L-PIPE-(1)

4. Close SSA.

' X
Autodesk® Storm and Sanitary Analysis 2018 @

L

5. Save changes made to current project? Click the Yes button if this dialog appears.

Note If you wish to skip this exercise | have saved a copy of the SSA Project with the completed task. Proposed
Drainage - SR61 - moved subbasin nodes.spf in C:\Civil 3D 20XX Projects\22049555201\Drainage\ssa.

5-10 ©2018 FDOT FDOT Civil 3D Drainage & SSA



6 DRAW BYPASS LINKS FOR INLETS
SET ON GRADE

DESCRIPTION

This chapter you'll work in a methodical fashion to create bypass links, implement a naming convention for the
bypass links, and delete the Outfall nodes created by the Import STM file process.

The suggested naming convention used in this task is not a requirement just a helpful suggestion for keeping
organized with minimal effort by utilizing names automatically created by the software.

This method of creating bypass links and deleting Outfall nodes can help you pick up where you left off if you
are interrupted while creating bypass links. The remaining Outfalls will indicate which bypass links have not
been renamed.

OBJECTIVES

In this chapter, you will learn about:
e Drawing Conveyance links
e  Deleting Outfall Nodes
e Connecting Inlets

e Replacing Bypass Link names

CHAPTER SETUP

Run the Chapter 6 - 22049555201.exe file and restore all files to the C:\Civil 3D 20XX Projects folder.

Do not change the location in which the Practice Files are installed. Doing so can cause errors when completing
the exercises in this training manual.

FDOT Civil 3D Drainage & SSA ©2018 FDOT 6-1



Chapter 6 DRAW BYPASS LINKS FOR INLETS SET ON GRADE

Exercise 6.1 Draw the Conveyance Link from Upstream to Downstream Inlets

Inlets on grade do not capture all the runoff. Some runoff will continue along the gutter of the roadway to the
next downstream inlet. This gutter flow is call bypass flow. To account for this behavior, you must hydraulically
connect upstream and downstream inlets with a bypass link. A bypass link is a conveyance link just like a pipe
is a conveyance link.

It e
onveyance Lin 5‘ '

- s . s aei
General
Link ID: L-FIPE-7)
Description
Shape
i Qpen channe!
)Pipe
() Cubvert
@ Direct
-

For all bypass links in this Manual set the Shape to Direct in the Conveyance Links dialog as shown in the
above example. In our examples using the Direct setting will simplify our workflow.

1. Start SSA and open C:\Civil 3D 20XX Projects\22049555201\Drainage\ssa\Proposed Drainage -
SR61.spf

2. From the Elements toolbar use the Add Conveyance Link command.

mAutodesk® Storm and Sanitary Analysis 2018 - Proposed Drainage - SR61 - Initial State - [Plan View]

File Edit View [Input Design Analysis Output Window Help

NEHS BF ax #% 2o 0 ON<HW @BEM;AS
] Plan .View o5 Plan View Add Conveyance Linki
A i o K R =,

3. Draw the vertices of the bypass link so they are clearly visible separately from the pipe.

Note Itis not necessary to have the bypass link directly on top of the pipe. The purpose is to connect an upstream
inlet to the appropriate downstream inlet receiving the bypass flow. Keep in mind the downstream inlet for
bypass flow may be different than the downstream node of the pipe. The image below shows the pick
points represented by red circles. Bypass flow from S-(9) flows along the median gutter to S-(8). The from
and to points are all that matter to SSA not the position of the link vertices.

Allow the software to automatically assign the Link ID. You will rename the links in a later step.

OFFSITE-2

6-2 ©2018 FDOT FDOT Civil 3D Drainage & SSA
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4, Draw bypass links for each of the remaining inlets from upstream to downstream using the Add
Conveyance Link command. Use the screen captures below as a guide for each bypass link.

a. S-(9)to S-(8) and S-(10) to S-(11)

tatch L-PIPE-(10)

subs (1)
B

b. S-(8)to S-(7) and S-(11) to S-(12)

OFFSITE-1

PIPF-(2}

C.

PIPE-(8)

FDOT Civil 3D Drainage & SSA ©2018 FDOT 6-3



Chapter 6

)

RS

-
sub-s-(z) PIPEIT)

€.

d. S-(4)to S-(5) and S-(13) to S-(12)

srehmen

N
-

7 : ar A
5-(12)

OFFSITE-7

L-PIPE-(3),.

OFFSITE-6

OFFSITE-9

L-PIPE-{1)

5. Save the SSA project

6-4
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OFFSITE-S

v\;unfsfm\\

S-(3) to S-(2) and S-(1) to S-(2) and S-(16) to S-(13)

R

OFFSITE-8

R
B
.
AN
N PIPE(16)™
~ W
NI
“ Sub-6-(2) fs[:'ﬁ".‘!_ﬂv: :;'5::3,'
| e —& e
= —) e

L-PIPE-(16)

PIPE-(1)

e
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DELETE THE OUTFALL NODES REPLACED BY THE BYPASS LINKS.

When the .stm file is imported the bypass link initially assigned to the Inlet goes to an Outfall node labeled
OFFSITE-xx. You will replace this outfall and link with the bypass link created in a previous exercise. The
bypass link hydraulically connects the upstream inlet to the downstream inlet.

Note You can save some editing if you assign the outfall link name to the newly created bypass link connected
to the downstream inlet. You can avoid having to edit the Inlet properties to re-assign the bypass link if
you rename the bypass link using the same name of the link currently connected to the outfall. After
deleting the outfall node the connected conveyance link is also deleted. Duplicate names are not allowed
in SSA so you must delete the link before reusing its name.

USE A NAMING CONVENTION FOR BYPASS LINKS TO REDUCE CONFUSION

Prefix the pipe name with L- for the bypass link name when the bypass link connects the same nodes as the
pipe. For example: Pipe name is Pipe-(5) therefore the bypass link name is L-Pipe-(5)

When the bypass link does not follow the pipe path use the upstream structure name prefixed with L-bypass-
. For example: Bypass link connecting S-(9) to S-(8) is named L-bypass-S-(9).

Having similar names for the Pipe (conveyance link) and the bypass link can be a great help in keeping
organized and aware of how parts of the network are connected. Graphically it is easy to see the relationship
but looking at names in a table in a dialog box is not so easy to keep track of those relationships.

If the clipboard copy/paste sequence is not your preferred method of making the edits just keep in mind the
similar naming formats when you manually rename the conveyance links. This naming convention is not a
requirement just a helpful suggestion for keeping organized minimizing effort by utilizing names
automatically created by the software.

Exercise 6.2 Replace Bypass Link Name with Outfall Conveyance Link Name

Link-02 is drawn from S-(10) to S-(11) as is PIPE-(9). Notice the name of conveyance link L-PIPE-(9) to outfall
OFFSITE-3 is similar to the name of the pipe PIPE-(9). You can copy the link name L-PIPE-(9) to the clipboard
before deleting the outfall OFFSITE-3. Finally edit Link-02 and paste the name L-PIPE-(9) replacing the name
Link-02. Now use the step by step process below to experience this workflow.

1. Double click L-PIPE-(9) to open the Conveyance Links dialog.

OFFSITE-3 \

N

L-PIPE-(9)

5-(9)

N PIPE-(18)

)

OFFSITE-13

b

L-FIPE-{19)

-

atrhmant - (S-A1

FDOT Civil 3D Drainage & SSA ©2018 FDOT 6-5
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2. Highlight and Copy the Link ID L-PIPE-(9) to the Windows clipboard. Close the Conveyance Links
dialog. Click the Close button.

v

Conveyance Links g & & = & . =

General
Link ID:
Description: . Hio
Cut
Co
Shape Das‘g
@) Open Delete

3. Select outfall OFFSITE-3, right click then select Delete.

S kY
Cutfall OFFSITE-2 b
E' n v

Contributing Links
Contributing Subbasins

\ Connecting Links

Duplicate

x Properties...

\ Edit Coordinates... X
S Start Profile Plot :

X] Display Excel Reports

)

— _."I__
Convert to
s ,\_-/ Delete L\s
N, Copy Properties e

4, From the dialog, click Yes to delete OFFSITE-3.

-

Autodesk® Storm and Sanitary Analysis 20.. [

9/ Delete current outfall OFFSITE-37?

W T 4

5. Double click the Link-02 conveyance link to open the Conveyance Links dialog.

] Conveyance %ks
General =
Link ID L-FIFE-(%)
Description:
Shape
() Open channel
(I Pipe
() Cukvent
(@) Direct

Physical propeties

6-6 ©2018 FDOT FDOT Civil 3D Drainage & SSA
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Chapter 6

6. Highlight and Paste the clipboard contents in the Link ID field to replace Link-02 with L-PIPE-(9).
7. Change the Shape to Direct. Click the Close button.

8. Double click the upstream node S-(10) to open the Inlets dialog.

-

Inlets

General specifications Description
Inlet |0 S-{10) -
Inlet manufacturer: ’Maximum Capture Cutoff &
R User defined
Number of inlets: 1 = Maxirnum cutoff flow: 0 ofs
Combination Inlet -
Inlet location: On Grade -
Curb Opening & Grate -
Equal Length Inlet -
Physical properties Inletillustration
Catchbasin invert elevation: 27.30061682 it
Inletrirm elewvation: 32.76001897
Initial water surface elewvation: 27300671682 ft ]
External inflowes: MNO D Not Available
Grate clogging factor: 0 =%
Foadway/qutter bypass link: ’L—PIPE—(Q) - ]
Foadweay & gutter specifications
Foadway longitudinal slope: 0.0z ftift PelyEs SUTETy
Foadwsay cross slope: 0.05 it Peak flow during analysis: TN cfs
Foadway Manning's: 00§13 D Peak flow intercepted by inlet: TN cfs
Gutter cross slope: 0.062 ftft Peak flow bypassing inlet: TN{A cfs
Gutter wicth: 2 ft Inlet efficiency during peak flow: TN %
Gutter depression: 0.00 in Gutter spread during peak flow: IN{A ft
Upstream roadway links: |v Gutter flow depth during peak flow.  MNAA ft
Inlet *|Invert |Rim |Inlet Part |Inlet |Ponde|Roadwa Roadwa |Gutter |Gutter i
ID Elev. |Elev. |Manufacturer Numbe|Locati |d y y Cross |Width E
1 |S-12) 2312 30034 Maximum Capture  MiA On MNfs 002 0.05 0.062 2
2 |5011) 258 31127 Maximum Capture | MA On MNis 002 0.05 0.062 2
3 27300 32760 Maximum Capture  MN/A On MNi& 002 0.05 0.062 2
4 |53 29074 34541 Maximum Capture | MNAA On MNi& 002 0.05 0.062 2 -

Delete
Show
Report

tore>>

IIII B3

Close

Help

9. Verify the Roadway/gutter bypass link is set to L-PIPE-(9). Click the Close button.

Note

FDOT Civil 3D Drainage & SSA

©2018 FDOT

This workflow can help you pick up where you left off if you are interrupted while creating bypass links.
The remaining Outfalls will indicate which bypass links have not been renamed.
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10. Use a naming convention for bypass links to reduce confusion

Name Format

When to use the format

L-PIPE-(xx)

Prefix the pipe name with L- for the bypass link name when the bypass link
connects the same nodes as the pipe. Forexample: Pipe name is Pipe-(5)
therefore the bypass link name is L-Pipe-(5)

L-bypass-5-{xx)

named L-bypass-5-(9).

When the bypass link does not follow the pipe path use the upstream structure
name prefixed with L-bypass-. For example: Bypass link connecting 5-(3) to 5-(8) is

Note

Having similar names for the Pipe (conveyance link) and the bypass link can be a great help in keeping

organized and aware of how parts of the network are connected. This naming convention is not a
requirement just a helpful suggestion for keeping organized minimizing effort by utilizing names
automatically created by the software.

D’ From |To Shape‘
Node |Node
1 |LPIPE{I0)  S411) 5412) Direct
2 |LPPE(13 S S4B Direct
3 |LPIPE16  S{16) S{13 Direct
4 |LPPED 53 542) Direct
5  |L-PIPEE) S{13) 5412} Direct
6 |LPIPELD) S5 S4B Direct
7 |LPPE® S{10) S{11) Direct
8 |LbypassS{1) S{1) S42) Direct
9 |LbypassS(4) S{4) S5 Direct
10 |L-bypassS8) S48 S47) Direct
11 |LbypessS{3) 49 S8 Direct

11. Continue deleting the Outfall nodes one at a time as you rename each bypass link. The only outfall in
this pipe network is at Pipe-(6) which flows out from structure S-(12). All other Outfall nodes should
be deleted, OFFSITE-4, OFFSITE-1, and OFFSITE-6. The final list of Link IDs is shown above.

Note
of Link IDs

Double click any link to open the Conveyance Links dialog. At the bottom of the dialog you will find the list

Double click inlet S-(9) to open the Inlets dialog. Use the scroll bar on the right side of the table at the

bottom of the dialog to scroll to the top of the list. Verify the upstream node has the correct bypass link

assigned.

Roadway/gutter bypass link:

Fioadway & gutter specifications

h |

Roadway longitudinal slope: 0.0z ftft el Qe

Roadway crozs slope: 0.05 ftft Peak How during analysis: M cls

Fioadway Manning's: 003 |:| Peak flow intercepted by inlet: M A& cls

Gutter cross slope: 0.062 ft/ft Peak flow bypassing inlet; I o cfz

Gutter width; 2 ft Inlet efficiency during peak. fow; I o k4

Gutter depression: 0.00 in Gutter spread during peak. flow: M ft

Upstream roadway links: | - Gutter fiow depth during peak flaw:  MHAA ft

Inlet | Invert Rim Inlet Part ‘ Inlet Ponded |Roadway |Roadway |Gutter |Guﬂer -
Elev. Elev. Manufacturer MNumber | Location |Area Long. Slope | Cross Slope | Cross Width
2312 301345 Maximum Capture Cutoff | MA% On Grade M/4 ooz 005 0.0e2 2
258 311276 Masimum Capture Cutoff | MA% On Grade M/4 ooz 005 0.0e2 2
273006 327600 | Masimurm Capture Cutaff | M2 On Grade M/A 0.0z 0.05 0.0e2 2 \ﬂ,
290747 345418 | Maximum Capture Cutoff | HAA On Grade M/4 ooz 005 0.0e2 2 - Help
©2018 FDOT FDOT Civil 3D Drainage & SSA
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Note S-(12) is SAG inlet and has no bypass link.
Fioadway/gutter bypass link: [L-F'IF'E-[1D] v] ‘
Foadway & gu.tter lspecificaltions L-PIPE-{10) ‘
Foadway longitudinal zlape: PIPE-10] o[t Pyl UMD
Roadway cross slope: 0.05 ft/it  Peak flow during analysis: MaA, cls
Foadway Manning's: 0013 D Peak flow intercepted by inlet: MAA cls
Gutter crozs slope: 0.0e2 ft/it  Peak flow bypassing inlet: MaA, cls
Gutter width; 2 ft Inlet efficiency duning peak. flow: Mt k4
Gutter depreszion: 0.00 in Gutter spread during peak. flow: MAA ft
Upsztreann roadway links: | - Gutter flow depth during peak. flow:  MN/A ft
Inlet ¢ | Invert Rim Inlet Part Inlet Ponded |Roadway |Roadway |Guiter Guiter | =
D Elev. Elev. Manufacturer MNumber |Location | Area Long. Slope | Cross Slope | Cross Width
1 S12] 2312 301345  Mazimum Capture Cutoff | M2 On Grade M/ 0.0z 0os 0.062 2
2 258 31276 Mawimum Capture Cutaff | MAA On Grade  MAA ooz 005 0.062 2
3 S{10] 273006 327600  Madimumn Capture Cutaff MAA On Grade WA 0.0z 005 0.062 2 Close
4 S49) 290747 | 345418 Marimum Capture Cutoff | MA3 On Grade Mab 0oz 0.0s 0.062 2 - Help

Chapter 6

13. Stay in the Inlets dialog, scroll through the list one at a time, review the Inlet ID and assign
Roadway/gutter bypass link. The results should match the list below:

v

A N N N N N N N U N R NN

FDOT Civil 3D Drainage & SSA

S-(11) is assigned bypass link L-PIPE-(10).
S-(10) is assigned bypass link L-PIPE-(9).
S-(9) is assigned bypass link L-bypass-S-(9).
S-(13) is assigned bypass link L-PIPE-(5).
S-(3) is assigned bypass link L-PIPE-(2).
S-(4) is assigned bypass link L-bypass-S-(4).
S-(16) is assigned bypass link L-PIPE-(16).
S-(1) is assigned bypass link L-bypass-S-(1).
S-(2) is SAG inlet and has no bypass link.
S-(6) is SAG inlet and has no bypass link.
S-(7) is assigned bypass link L-PIPE-(13).
S-(8) is assigned bypass link L-bypass-S-(8).
S-(7) is assigned bypass link L-PIPE-(13).
S-(5) is assigned bypass link L-PIPE-(7).

©2018 FDOT
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Chapter 6 DRAW BYPASS LINKS FOR INLETS SET ON GRADE

14. Change the Inlet location to On Sag for S-(6), and S-(2). Click the Close button.

[

Inlets

General specifications

Inlet ID: 3-(6)

Inlet manufacturer: ’FHWA HEC-22 Generic V]
tanufacturer par number: R

MNumber of inlets: 1 =
Inlet type: [Curb Opening Inlet v]
Inlet location: [On Sag v]

On Grade

Equal Length Inlet -
Fhysical propeties
Catchbasin imvert elewvation: z5.06 ft
| Inlet rim elewvation: 31.58701456 ft
Fonded area: 10 s

15. Save the SSA project and Close SSA.
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7 RUN ANALYSIS FOR ASCII OUTPUT
REPORT

DESCRIPTION

The drainage network is defined and ready to run an analysis for a storm event. This chapter describes how to
specify options to be used in the analysis and how to run the analysis.

OBJECTIVES

In this chapter, you will learn about:
e  Setup Analysis for Rational Method
e  Check Analysis Options
e  Specify the IDF Curves
¢ Running an Analysis

e Typical Errors to Resolve

CHAPTER SETUP

Run the Chapter 7 - 22049555201.exe file and restore all files to the C:\Civil 3D 20XX Projects folder.

Do not change the location in which the Practice Files are installed. Doing so can cause errors when completing
the exercises in this training manual.

FrROM THE SSA HELP FILE

Select ANALYSIS > PERFORM ANALYSIS or click the PERFORM ANALYSIS icon from the Standard
toolbar. Before the software begins the simulation, the built-in Model Checker reviews the defined input data for
any omissions or potential problems with the model data. If it encounters an error with the input data, it will
explain what is wrong and how to correct it. The Model Checker can be thought of as an expert modeler, pointing
out any errors contained within the model.
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Exercise 7.1 Setup Analysis

» Setup Hydrology Method in the Project Options

1. Start SSA and open the project file C:\Civil 3D 20XX Projects\22049555201\Drainage\ssa\Proposed
Drainage - SR61.spf.

2. Double click the Project Options under Project Data in the Data Tree to open the Project Options
dialog.

Autodesk® Storm and Sanitary A

File Edit View Input De
S dd B 2aX |4

Plan View «

-+ Project Options

4 ) Hydraulics
43 Nodes

3. Set the Hydrology method to Rational. Set the Minimum allowable TOC to 10 min. Click OK.

Project Options e TR s e

General | ID Labels | Element Prutmypes|

Units & element specifications

Unit system: IUS Units v]
Flowy units: [CFS v]
Elewation type: ’Elevation v]

Compute lengths and areas while digitizing

Hydrology runoff specifications

Hydrology method: ’Rational v]
Tirne of concentration (TOC) method: ISCS TR-55 v]
binimum allowable TOC: 5 min

4. When the Rational Method is selected in the Project Options, the Data Tree displays Subbasins and
IDF Curves nodes under the Hydrology branch.

Autodesk® Storm and Sanitary A

File Edit View Input De:
NS B X A

Plan View «
i Froiect Data

@ Project Options

e Analpsis Optiong

4.7 Nodes
) Junctions
4 9 Storage Nodes

72 ©2018 FDOT FDOT Civil 3D Drainage & SSA
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» Check Analysis Options
1. Double click the Analysis Options under Project Data in the Data Tree to open the Analysis Options

dialog.
Autodesk® Storm and Sanitary A
File Edit View Input De
5 dd Flax|a
Plan View «
ﬁ Project Diata
: . IDF Curves
44 Hydraulics
2. On the General tab check your Dates area to make sure you have 1 day for the Analysis duration.
Click OK.
Analysis Options -~ M
General | Storm Seledi0n|
Time steps Analysis computations
_ Hydrology runoff Grounchwater
0 = |11:00:00 Hydraulic flow routing Snowe melt
0 - 00:05:00 = Waterquality
0 = 00:05:00

_ Hydrodynamic analysis parameters
30 z
A Inertial terms:

Lengthening time step: 0 sec

Dates
mmfddinny hh:mm:ss

Startanalysis on: 04152019~  00:00:00 Junction surfacs arsa: 0 fe

Al | [A]¥

End analysis an: 04/16/2019 ~ 00:00:00 Supercritical flow occurs when

Analysis duration: 14 (@) Water surface slope & Froude number

[ |Startreporting on: 04/15/2019  ~  00:00:00

— ()Water surface slope > link slope

_ Froude number > 1.0

Start sweeping on:  01/01 =

= V| YWariable time ste
End sweeping on:  12/31 = P .

Safety factar: 75 k)
Antecedant dry days: 0 N
Read external interface files White external interface files
[T Raintall: [ Rainall:
[ ] Runaft [ Punof:
[CIrRDN: [CIrRDN:
[ Hotstart: [ Hotstart:
[l Routing: [T Routing:
-
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3. Check the Storm Selection tab to make sure you have specified a Single storm analysis and set the Use
return period to 3 years. The Description you enter will appear in the Analysis output. Click OK.

Analysis Options

.

General | Storm Selection |

(@ Single storm analysis

Description: 3yrstorm
() Multiple starm analysis

Use return period,

| EEN| Y/ E1(EY| ETIEN| K]

MNone -

10000000000
SIS IS IEISISICIGIGIS

[m] »

Fun selection
Select All
Clear All

Fiun order
ko U
Mawve Down

Remove un

Clear Fow

QK

]

» Specify the IDF Curves for the Project

The Rational Method uses IDF Curve data instead of rain gage data. See page 418 in the SSA Help File,
Chapter 9, Subbasin Element Data, IDF Curves for more a more detailed explanation of IDF Curves.

The FDOT Civil 3D State Kit provides IDF Curves files in a SSA compatible format which can be found in

the following folder. C:\FDOT20XX.C3D\Data\SSA\IDF Curve\

The IDF Curve Data Files are organized by Zones. The FDOT Drainage Manual Figure B-1 shows the IDF
Curve Zones on a map of Florida: http://www.fdot.gov/roadway/Drainage/files/IDFCurves.pdf.

The map below shows our project in Wakulla County is located in Zone 2.

7-4 ©2018 FDOT
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Chapter 7

1. Double click the IDF Curves under Project Data in the Data Tree to open the IDF Curves dialog.
Click the Load button in the upper right corner of this dialog.

Autodesk® Storm and Sanitary Analysis 2018 - Proposed Drainage - SR61 - Initial State - [Plan View]
=Rl

File Edit View [nput Design Analysis Output Window Help
IEHL B ax aflzeo @0/ 0oN<Hw /@b (it Aasd|ERand BE. AN A8,
Plan View « i
i Project Data IDF Curves
~[</] Project Optians
Lol Analysis Options General
A _;ﬁdmlugy D IDF-1 ‘ koo |
H Subbasing
; 14 1DF Curves Description ‘ Sag |
4 5 Hythauics | clear |
4.3 Nodes v
@ Junctions = = .
a4 Storage Nodes Rainfall equation Mraxis
| Stovage Curves IDF table Linear
] Irlets N Q) L
45 Flow Diversion @)i=B/Tc+D)"E =
@ Flow Diversion O i = A+ B{Lnx) + CILXE + DILnx)® -axis
4 4 Outfalls L Lieer
{8 Clutfal Tidal Cur Intensity direct entry
D External Inflows @)Log
- J:ij Retumn period
a.¢” Conveyance Links
@ Custom Fipe Ge Period|3 = Jyears
g Iiregular Cross Si
4 -@F Pumps Enter rainfall intensity in infhr
~|/@& Pump Curves
Jib Drifices Feturn Period
0L Weirs (vears)
4= Outlets
1% Dullet Rating C B E E i
4.3 Dusly 1 ] 0 0
: & Pollutants 2 69.67033 1310001 0.8658344
A& Pollutants Land Types
: 3 0 1] 0 L
417 Others E
- [ Control Rules 5 79.20974 1460002 0.6369033
{Z) Contiol Settings 10 68.23514 1550002 08279132
174 Saniay Time Patters | |[e 1026072 1650003 08217015
© Time Series
50 1148193 1720003 0519854
1nn 127 1R9R 17 annn3 nA1AR4R - Hal
< 11 » ‘ =P |

2. Using the Load IDF Curves dialog, browse to the folder C:\FDOT20XX.C3D\Data\SSA\IDF Curve\
and select the file FL IDF Zone 2.idfdb. Click the Open button to return to the IDF Curves dialog.

A Load IDF Curve X
@ Uv « FDOT2018.C3D » Data » SSA » IDF Curve Search IDF Curve
Organize ~ New folder EE 1 &
Civil 3D Project Templates & Name Date modifie *
Civil 3D Projects
. i FLIDF Zone 11 - Copyl.idf 2018-05-25 1
Config.Msi
gell # Database - Shortcut 2018-03-12 1
€
i = FLIDF Zone lidfdb 2017-05-11¢
Drivers
o FL IDF Zone 2.idfdb 2017-05-11
FDOT - InfraWorks Practice File =
FLIDF Zone 3.idfdb 2017-05-11¢
FDOT2015.C3D
FLIDF Zone 4.idfdb 2017-05-11¢
FDOT2016.C3D
FL IDF Zone 5.idfdb 2017-05-11 ¢
FDOT2017.C3D
FL IDF Zone 6.idfdb 2017-05-11¢
FDOT2018.C3D
FL IDF Zone 7.idfdb 2017-05-11C
APPS i B
. FLIDF Zone 8.idfdb 2017-05-11¢
CAICE
FL IDF Zone 9.idfdb 2017-05-11C
Data i B <
FL IDF Zone 10.idfdb 2017-05-11¢
Blocks - 1 3
File name: FLIDF Zone 2.dfdb - |IDF Curve File (*IDFDB) v|
l Open |VI ‘ Cancel |

FDOT Civil 3D Drainage & SSA
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3. Changethe ID to IDF-Zone2. Set the Period to 3 years. Leave all other settings as shown below. Click
the Close button in the lower right of the dialog.

IDF Curves I&I
General | Lond |
10 IDF-Zoned ;
Description: Save..

| Clear |
Rainfall equation Hoaxis
IDF tahle Linear
i=B/Te+DI'E @Log
@)i= A+ Bl + Gl + DiLnxe  Yewis
Intensity direct entry Lipzgy
@ Log
Feturn period
Penod:| 3 ~ |year5
Enter rainfall intensity in infhr
Retum Period
(years)
A B &
2 10.57745 -2.10106 -0.08181
3 1083437 -1.83103 -0.19244

5 10.85901 -1.50267 -0.27902

10 12.30743 -1.94391 -0.22855

25 12.8104 -1.40033 -0.43207

50 14.17093 -1.5675 -0.47317

| Close |
] 11 | Help |

©2018 FDOT
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Exercise 7.2 Run Analysis
1. From the Standard toolbar, select the Perform Analysis command.

—

A Autodesk® Storm and

File Edit View Input Design Analysis Output
DS HS | EF X %4@«»¢ LR

Plan View « pian Perform Analysisl

| (55 Drniact Nata L

2, If there are errors in the Perform Analysis dialog the Anaysis status will display a message Analysis
was unsuccessful. Click OK and the ASCII Output Report tab displays.

Perform Analysis téj

Analysis status
& Analysis was unsuccessful.
Fewview output report for further details.

Continuity errar

Sawve analysis results

e &

Plan Viey ASCIIOutputReport 3

Bookmarks
Rutcdesk® Storm and Sanitary Rnalysis 2016 - Versiom 12.0.42 (Build 0)

Emar Messages

ERRCR €01 : Inlet S-(1) has invalid by-pass link.at line 937 of [DIV_INL_PROPS] section:

5-{1) 28.87 34.0084832 10 zs.87 NO L-PIPE- (1) S-(1)-BYPASS ON_GRADE

Znalysis began on: Thu Rug 16 10:44:16 2018
Analysis ended on: Thu Rug 16 10:44:16 2018
Total elaspsed time: < 1 sec

Note ERROR 601: Inlet nnn has invalid by-pass link.

The Bypass Link entry defines the ID of the link that receives any flow that bypasses the storm drain inlet. If
the inlet location is defined as located ON Sag, then this entry is grayed out since there is no bypass link
for sag inlets. The provided drop-down list provides a listing of links (e.g., channels, pipes, pumps, orifices,
weirs, or outlets), allowing you to select the bypass link.
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3. Double click S-(1) to open the Inlets dialog. The bypass link is not assigned. Set the Roadway/gutter
bypass link to L-bypass-S-(1). Click Close.

Inlets

General specifications

Inlet D 5-1)

Inlet manufacturer: [FHWA HEC-22 Generic vl
Manufacturer part number: 1

MNumber of inlets: 1 =
Inlet type: [Curb Dpening Inlet vl
Inlet lacation: [On Grade vl

Curb Opening & Grate -

Equal Length Inlet -
Fhysical properties
Catchhasin invert elevation: 28.87 ft
Inlet rirm elewation: 34.00845832 ft
Initial water surface elewvation: 28.87 ft

External inflows:

Grate clogging factar:

Roacdway/gutter byvpass link:

Roadway & gutter specifications
Roadway longitudinal slope:

Foacway cross slope:
Roadway Manning's:
Gutter cross slope:

Gutter wiclth:

Gutter depression:

Upstream roadway links: i
Inlet 7 |Invert Rim Inlet Part
D Elev. Elev. Manufacturer MNurr
1 28487 34.0084832 FHWA HEC-22 Generic | M4,
2 |=5-1m 273006168 | 32.7600189 | Maxirnurm Capture Cutoff /A
3|50 268 311276295 | Maximum Capture Cutoff | MiA,
4 |5(12) 2312 301345053 | Maximum Capture Cutoff | MA

7-8 ©2018 FDOT FDOT Civil 3D Drainage & SSA
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4, Rerun Analysis. From the Standard toolbar, Select the Perform Analysis command.

FAutodest Storm

File Edit View Input Design Analysis Output
NEHS EY ax(wi(ge.s B 0)

Plan View «] plan Perform Analysish

[ (53 Drniamt Nata

5. If there are errors in the Perform Analysis dialog the Anaysis status will display a message Analysis
was unsuccessful. Click OK and the ASCII Output Report tab displays.

Perform Analysis ﬁ

Analysis status
& Analysis was unsuccesstul.
Rewview output report for further details.

Caontinuity errar

Save analysis results

L ‘ FJ A

Plan Viey ASCIIOutput Report [E3)

Bookmarks

| =Y rT— | Rutodesk® Storm and Sanitary Analysis 2016 - Version 12.0.42 (Build 0)
Praject Description

Analis\s DEtions

Broject Description
e e

File Name ................. Proposed Drainage - SRE1.SPF

Analysis Opticns
e e e

Flow Units ... .._..__._.____ cfs
Subbasin Hydrograph Method. Raticnal
Time of Concentratiom...... SCS TR-§5
Return Period. . ............ 3 years

Link Reuting Methed . .. Finematic Wave
Storage Node Exfilsration.. None

Starting Date ....__.______ RUG-15-2018 00:00:00
Znding Date ....... ... AUG-16-2018 00:00:00
feport Time Step 00:00:10

ERRCR 800 : On grade Inlet S5-(12) does not have two cutlet links. At least one stormwater sewer pipe and a bypass gutter link must be defined.

Rnalysis began cn: Thu Rug 16 14:30:00 2018
Bnalysis ended on: Thu Aug 16 14:30:00 2018
Total elapsed time: < 1 sec

Note ERROR 600: On grade Inlet nnn does not have two outlet links. At least one stormwater sewer pipe and a
bypass gutter link must be defined.
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6. Double click on S-(12) to open the Inlets dialog. The Inlet location shows On Grade. S-(12) is a sag
Inlet. Sag Inlets don't require 2 outlets as indicated by ERROR 600. The Inlet Location drop down list

is grayed out.

.

Inlets

General specifications
Inlet D

Inlat manutacturer:

Murmber of inlets:

Inlet location:

S-12)

[Maximum Capture Cutoff -

Caltrans

Gutter Flow Capture Curve
baximum Capture Cutoff
Meenah Foundry

Curb Opening & Grate -

Equal Length Inlet -
Fhysical properties
Catchbasin invert elesvation: 2312 ft
Inlet rirm elevation: 3013450532 ft
Initial water surface elevation: 2312 ft
External inflows: MO []
Grate clogging factor: 0 = %
Roadway/gutter brypass link: * vl
Roadway 8 gutter specifications
Foadweay longitudinal slope: 0.0z iyt
Roadway cross slope: 0.0% fifft
Roadway Manning's: 0.013 B
Gutter cross slope: 0.062 it
Gutter width: 2 ft
Gutter depression: 0.00 in
Upstream roadwany links: |"
Inlet * |Invert ‘Rim Inlet Part
D Elev. Elev. Manufacturer Nun
1[5 28.87 34.0084832 | FHWA HEC-2Z Generic | MiA
2 |50 27.3006165 | 32.7600189 Maximum Capture Cutoff | MAA
3 |S11) ehi 311276295 Maximum Capture Cutoff MNfA
4+ EREI ::: 301345053 Meximum Capture Cutoff N/

7-10
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7. To correct this problem, you must change the Inlet manufacturer. Choose FHWA HEC-22 Generic
from the Inlet dialog. Set the Inlet Location to On Sag.

r

Inlets
General specifications
Inlet D 5-(12)
Inlet manufacturer: ’FHWA HEC-22 Generic vl
Manufacturer part numkber: [
MNumber of inlats: 1 =
Inlettype: ’Cumbinatiun Inlet vl
Inletlocation: [On Grade v]
Combination inlet type: On Grade
Curb opening and grate type: IEquaI Length Inlet
P i | I

8. Rerun Analysis. From the Standard toolbar, select the Perform Analysis command.

i Autodesk® Storm and

File Edit View Input Design Analysis Output
JZdgd B aXx Ad|lge . FH OF

Plan View « l plan Perform Analysisi

| 559 Draiant Nata

9. If there are errors in the Perform Analysis dialog the Anaysis status will display a message Analysis
was unsuccessful. Click OK and the ASCII Output Report tab displays.

Perform Analysis M

Analysis status

& Analysis was unsuccessful.

Rewview output report for further details.

Caontinuity errar

Hydrology: [,
Hydraulic routing: [l
Wiater gquality routing: BA

Save analysis results

Solution file:
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10. Click the Error Messages link in the Bookmarks panel to navigate to the bottom of the report.

Flan View ASCIIQutput Report @
Bookmarks o azms
Project Description E - ;fg;
Analyziz Options -1

1.0000
1.0000
1.0000
1.0000
1.0000

Transect H5-L-PIPE
Area:

-0005
-01740
-0585
-131z2
L2323
-3804
-4937
-8ZE%
7802

-8534

L T o o o O Y O o

Hrad:

-013s
-0B35
-1455
-2130
_ZB18
-3784
-5130
-5448
_7740
-9005

L o o s T T Y o i

Width:

-0355
2132
-4283
-8487
-8850
Mafalulal
-0oaoa
-0aaoa
-0aoa
Mafalulal

[l e o T o i I e

[={
=]
LI ]
M

=]

5131
-0aaa
-0aaa
-0aaa
-0aaa
-0aaa

e ===

8=}

L T o o o O Y O o

kI R 2 O O
Wb Ryonow R
gy Wy =]

i) L
1 [
w0

oy

L o o s T T Y o i
Moy =] =] P W

=] =]
o
[ I ]

=]
i

[T I

[X]

=]

alalilal
-0aoa
-0aaa
malalulal

[l e o T o i I e
[= ]
[ I ]
[ 1]
[ I ]

L o o s T O Y O o i L T o o o O Y O o |l e e e e R I i

[l e o T o i i e

.5le4
- 73688
-9572
malalalal
alalilal
-0aaoao
-0aaoao
malalalal

0043
-030%5
-0B4a7
-1laB2
-2810
-4137
-5470
-6B02
.8135
-9487

-0418
-1080
1724
.2404
-3085
-432@

5880
-8588
.8Z435
-9505

Al

i\l

:]

-10ee
2581
.5le4
- 73688
-9572
malalalal
alalilal
-Qaaoa
-0aaoao
malalalal

FREREREREREOO

L T o o o O Y O o

L o o s T O Y O o i

[¥:]

e == ==

.5805
. 7809
.aaaa
L0000
. 0000
.aaaa
.aaaa
L0000

Ll
moRyon
L= ]

3]
[ ]
m k3 o k)=

o =] O

=1 0 Raownon
3 k3 RS L3 e A
By oy s 0

[
w

.60448
.8249
-aoaa
.00a0a
.0oaa
-aoaa
-aoaa
.00a0a

|l o o o o O o |l e e e e i I i

{ ol s o i e o I o i R i
[£1}
n
oy
k2

e == ==
o
o
o
=

ERRCE 131 : The following links form cyclic loops in the drainage system.
PIPE-(Z) =--» L-PIPE-(Z)

Enalysis began on:
Anzalysis ended on:

Total elapsed time:

Thu Aug 1d 14:45:00
Thu Aug 16 14:45:00

< 1 szec

2018
2018

Note ERROR 131: The following links form cyclic loops in the drainage system.The Steady and Kinematic Wave
flow routing methods cannot be applied to systems where a cyclic loop exists (i.e., a directed path along a
set of links that begins and ends at the same node). The same is true for Hydrodynamic routing
when water quality analysis is performed.

In this case the pavement gutter is bypassing S-(3) and flowing toward S-(2) (which is a sag inlet) but the
pipe connected to S-(2) flows to S-(3). The design is correct but the internal logic in SSA views the bypass
link to be pointing to an upstream node which it deems invalid. Ultimately the bypass flow from S-(3) will
go downstream to S-(13) and we must configure the bypass link for S-(3) to agree with this logic.

712
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11. Click L-PIPE-(2) to select it then right click L-PIPE-(2) to display the popup menu, then select the
Connect From/To command.

PIPE{17)

Sub-5-(3) Connect From/To
? Recompute Length
Il] Properties...
| *| | Display Excel Reports
A
1

Conyert to J
Reverse Direction
A Edit Vertices
Delete
Copy Properties

pIPE-(2) PE2) Cervepance Link LPIPE(Z]

12, The Connect From/To box opens and provides instructions on how to use the command. Click OK.

Connect From/To &J

i First click on the upstream node to
connectto, and then click on the
downstream node

v | Showe this help tip each time

. A

13. Click the S-(3) node first then click the S-(13) node. The bypass link is now hydraulically connecting
the correct inlets but the vertices need to be adjusted to cleanup the display.

Plan View ASCII Output Report E

Sub-5-(2)

\ PIPEL(Z)FE-2)

FDOT Civil 3D Drainage & SSA ©2018 FDOT 713
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14. Right click L-PIPE-(2) to display the popup menu and choose Edit Vertices.

PIPE(17)
Connect From/To

Sub-5-(3) Recompute Length

Properties...

*| Display Excel Reports

Conyert to 4
Reverse Direction

A Edit Vertices
Delete [

Copy Properties

PIPE-(2) PE-(2}

e
s-[z)sid__ I

15. A black node appears at the current vertex. A white node appears at all other vertices.

FIPE-(17)

Sub-5-(3)

PIPE-(2) PE2)

-

ESC T
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16. Click the white vertex nearest S-(2) and drag it toward S-(13) and place the vertex so the bypass
geometry resembles other bypass links. Press ESC to finish the command.

17. Rename the bypass link L-PIPE-(2) to L-PIPE-(17). Select the bypass link. Double click the node to
open the Conveyance Links dialog and edit the Link ID. Click the Close button.

General
Link ID: L-PIPE-(17}

Description:

Shape

FDOT Civil 3D Drainage & SSA ©2018 FDOT 7-15
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18. Since you renamed the bypass link the previous name is still assigned to S-(3). Double click S-(3) node
to open the Inlets dialog. Click the Roadway/gutter bypass link drop-down list and select L-PIPE-
(17). Click the Close button. You will finish the analysis in Exercise 7.3.

" = - ”
I e
General specifications Description
Inlet ID 53) A lete
Inlet manufacturer. FHWA HEC-22 Generic. » - Sho

Manufacturer part number: s Curb opening specifications Rl

Mumber of inlets 1 = () Curb opening clogging factor: |0 Mare>>

Inlet type: Curh Opening Inlet - (@) Curb opening langth: 24.00 n

Curk Opening & Grate -

Equal Length Inlet -

| Physical properiies Inlet illustration

Catchbasin imsert elevation 26.23248122 f
| Inletrim elevation: 33.37446855 ft
|

Initial water surface elevation: 26.23248122 f

External inflows NO D
l Grate clogging factar: ] =%
| Foadweylgutter bypass link: : |

Roadway & gutter specifications L-PIPE-(17)
Fioachway longitudinal slope: PIPE-(17) Analysis summary

Roadway cross slope 0.05 ft/ft Peak flow during analysis TNfA cfs
' Roadway Manning's: 0.013 B Peak flaw intercepted by inlet MNfA ofs
| Gutter cross slope 0.062 tift Feak flow bypassing inlet TNfA ofs
! Gutter wicth: 2 it Inlet efficiency during peak flow i %
| Gutter depression: 0.00 in Gutter spread during peak flow: TN ft
Upstream roadway links: - Gutter flow depth during peak flow: N4 ft
Inlet *|Invert [Rim |Inlet Part  |Inlet | Ponde|Roadwa |Roadwa |Guiter |Gutter g
ID Elev. |Elev. |Manufacturer Numbe|Locati |d ¥ ¥ Cross |Width
16 |S-{16) 26.43 34183 FHWAHEC-22 NGA On MNiA 002 0.05 0.082 2 B
7 |52 2693 33247 FHWAHEC-22 INfA On Sag 10 /A 0.05 0.062 2 B
] 26232 33374 FHWAHEC-22 INfA On NiA 0.02 0.05 0.062 2
9 |54 27204 33454 FHWAHECZZ  NA  On  MNA 002 0.05 Doz |2 <[ Help |
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TYPICAL ERRORS TO RESOLVE.

e Add Missing Bypass Links
e  Correcting Flow Direction Errors
e  Correcting Adverse Slopes

An ASCII Output Report is available after each analysis, as shown in the following figure. Select OUTPUT
ASCII OUTPUT REPORT or click the ASCII OUTPUT REPORT icon from the Output toolbar to view the
report of the analysis model run.

== puod=<k Storm amd Sandtary Analysis 201 1 - Urhan Watesshed 02 - [ASCTT Dutput Repost] =100 x|
Fie Edit ‘Yew Jput Cesign  Analvss Output  wWindow el

IGda|EFax adlre B4 A s E QS B OH<EW S Fhihw,

Plan View « Flan Vien o ASCTE Qutput Report |3
i Froect Data | Bookmarks [ Rohgilas CIFCULAR o 71 7% 1 T.41 &
" Projoct Dtiors BEADE 2o CIECULAR 1.50 1.50 1 1.77
A Anaiyeis Dol Project D ssrripoion FEAS23c CIRCULAR .00 1.00 1 0.79
. RCASZ A CIRCOLAR 1.00 1.00 1 0.7
=| Hpdol
g '—i l.:gl;,aars BEADT 50 CTECOLAR 125 1.75 1 1.23
- : . REFAGZ e CIRCTLAR i.50 1.50 1 .97
& o Gages RCAgic CIRCULADR L850 180 1 .7
=153 Hpdauice RGADST CTECILAR 1.25 1.75 1 1,23
£l C3 Medoa RGA§GE CIRCTLAR l.00 1.00 1 0.79
oJmum RRADHE CIRCULLE 1.8 1.3% 1 3,23
£ W Storage Modss ROARD = CIECULAR 100 1.00 1 0.73
1/ Shorags urves RCAZOEL CIECULADR L.00 1.00 1 0.9
"i hl‘ RGAZOCE CTRCULAR z.on z.o0 1 314
i Irlstz gP-12Be CIRCULAR 125 126 1 1.28
£} - Figwr Dnorsion ap=17ie CIRCOLAR 139 128 1 1.31
(5 Flom Diverse Cutvas wrLe CIRCULAR Lo 100 1 .78
& A Dubtalz
g Ol Tl Curves |
| Exoma iviton: iy IRROR 193 : Mods Jum-12 has wore than cns outlet link.
B0 Links I T%reor 135 ¢ saverse siope for Comduir TRl
[ o Cornoyance Licke {E o i P . -
@ Luston Poo Goorety EIROR 115 - hdwerss slops for Comduit BBgPel.
W' lmagular Cross: Sectire
@ Purnps ERROR 139 : Fegulacor IB#lo is the ouclet of a mon-storage moda.
| Pump Curves
Bl Difices ERROR 133 : Begulacer PARIZwi i= the cutlet of & non-stocrage node.
ers
. = FRROR 133 - Begulacor FEE70S 15 the outlec of & non-scorsge node
ﬁﬁm'ﬁm EREOR 139 - Begulacer Beg-7 15 £he outlet of a nan-ctorage nods
=] Time Sariee Pot ERpOR 132 : Degalaser IRFIw ds the ousles of o men-ctorege neds.
ot ) Jamlysis Legun on.  Tus Apr 06 15;14.31 2010
| Fraile Pt inslysic ended em:  Tue Apr 06 15:1d:38 20L0
Totml wispsed cime: 000007 s
4l | X

[ Analysic Faliad LT 57658, 23, 233222.56

The ASCII Output Report will include an error statement, code and description of the problem encountered. For
Example: ERROR 138 — JUN-32 has initial depth greater then maximum depth.

Note See Page 96 Chapter 4 Network Analysis in the SSA Help file to find a list of the Error Codes with an
explanation of each one.
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ADD MISSING BYPASS LINK

This is an example where | intentionally deleted the by-pass link then ran the Analysis to generate the error. This
example has no steps for the user to perform. It is intended to illustrate a situation which you will encounter and
need to be aware of its remedy.

Perform Analysis ﬁ

Analysis status

& Analysis was unsuccessful.

Rewview output report for further details.

Continuity errar

Sawve analysis results

LS S

When you get a message Analysis was unsuccessful click OK and review the output report displayed on the
ASCII Output Report tab.

Plan View ASCII Output Report [ o

Bookmarks

Enar Messages Autodesk® Storm and Sanitary Znalysis 2016 - Version 12.0.42 (Build 0)

ERRCR 601 : Inlet 8-(1) has invalid by-pass link.at line 108 of [DIV_INL FPROPS] ¢
3-(1) 28.87 34.0084832 10 28.87

Analysis began on: Sat Jun 23 12:43:38 2018
Analysis ended on: Sat Jun 23 12:43:38 2018
Total elapsed time: < 1 sec

The error shown above indicates the by-pass link specified for inlet S-(1) is not valid.
"

Eatehwant - (5-13)

OFFSITE-8

S-(2)

PIPE-(1)

N \ﬂ? ub-5-(1)
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To troubleshoot this error, pan and zoom to Inlet S-(1) on the Plan View tab. Pipe-(1) connects S-(1) to S-(16)

but there is no bypass link to connect S-(1) to S-(2). You have an example in a previous section showing you
how to create a bypass link.

Below is another report showing a more verbose explanation of Error 600.

2016 - Add Bypass Links - 9 45 am S5PF

ERROR €00 On grade Inlet §-208 does not have two outlet links. At least

one stormwater sewer pipe and a bypass gutter link must be defined

ERROR 600 On grade Inlet §5-214 does not have two outlet links. At least one stormwater sewer pipe and & bypass gutter link must be defined

Note ERROR 600 : On grade Inlet S-208 does not have two outlet links. At least one stormwater sewer pipe and
one gutter bypass link must be defined.

It is easy to view the errors within the ASCII Output Report and understand what needs to be done next. In
this case we need to draw a bypass link and connect it to the upstream inlet. Correcting errors is an iterative
process but produces the necessary configuration to complete the analysis without errors.
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CORRECTING FLoW DIRECTION ERRORS

7-20

Swap the Upstream and Downstream nodes to correct flow direction errors.

RUN ANALYSIS FOR ASCII OUTPUT REPORT

FDOT Civil 3D Drainage & SSA

® Cubvert Culvest entrance: Squaee edge with headw ~
" Direct Diameter. 18,000 in
[Cie\h ']
Physical properties — = Flow propertes
Length: 25 ft Entrance losses: 05 @
Inetinvert elevaion: 1355763341 [¢)a]r Estbendlosses 05 (i)
Outlet invert elevabon 1378513341 [¢)la]® Addtionallosses: O
Manning's loughness: 0012 | Irstial flow 0 cls
| Flap gote Maarmm flow: 0 ols
Analpsis summary
Constructed slope: 00100 [ Max velocity attsned:  N/A fi/sec
Design How capacty: 11.38 cfe Max/design flow tatio;  N/A
Max/total depth 1o, N/A
Total tene surcharged: N/A min
Irvert elavation 1355763341 ft
Invert slevabor: 132651334 ft
[Owter  [Marangs  |Ewance |Ed/Ben| +
lBev Roughness !Lo.u d J
13.7851 0.012 05 05
6512 257079 0.012 05 05
287044 0012 05 05 2
287044 0012 05 05 |
6% 0012 05 05 [ Cowe |
260081 0012 05 05 - Hep |
e — =
©2018 FDOT




RUN ANALYSIS FOR ASCII OUTPUT REPORT Chapter 7

CORRECTING ADVERSE SLOPES

The Conveyance Links dialog shows the Inlet invert elevation at 28.87.

Conveyance
General i
Link D) PIPE-(1)
.
Description: -
Shape Froperties
() 0Open channel MNumber of barrels: 1 =
P Diameter: 18.000 in
@ Pipe
() Culvert
() Direct
M
Physical properties Flow properties
Length 98.23940893 ft Entrance losses: 05 D
Inletinvert elevation 28.67 Exitthend losses 05 D
Outlet invert elewvation: 26.93 Additional losses: i}
Manning's roughness: 00z Initial flow: i} ofs
["]Flap gate Mexximum flow: i cfs
Analysis summary
Constructed slope: 00197 it Maxvelocity atsined:  6.06 tisec
Design flow capacity: 1597 cfs Maxidegign flow rafio: - 0.02
Peak flow during analysis: 030 cis Mastotal depth rafio: 010
Additional flow capacit: 1569 cis Total fime surcharged: 0 min
Conneciivity
M From (nle; S41) - Invert elevation 2887 ft
To (Qutlet) 5-(16) - Invert elevation 26.43 1t
D’ From |To Shape |Length |Height/ |Inlet | Outlet |Manning's | Entrance|Exit/Bend &
Node |Node Diamete |Elev. |Elev. |Roughnes|Losses |Losses
7 L-FIPE-(3) S-(10) |S-{11) Circular 10064 15000 27.300 258 001§ 05 0§
8 Lbypass- S(1)  S-2) Circular 19528 18000 20887 2693 005 0s 0.5
9 Lhypass- S-(4) |S-5) Circular 171.56 18000 27.204 26512 |05 05 0.5
|10 |Lbypass- S-(# S-{7) Circular 77.03  18.000 27540 2667 (0016 05 05
11 |Lbypass- S-(@) S8 Circular 11605 16000 29074 27540 0015 05 05 I
@ S-(1) S{16) Circular 98.2394 18000 2887 2693 0012 05 05 - Help

In this example | edited the inlet invert elevation to lower it below the Outlet invert elevation (now at 25.87).

Conveyance Li
s
Link ID: PIPE-(1)
.
Description: -
Shape ——
() Open charnel Nurber of barrels: 1 D
- Diameter: 16.000 in
@) Pipe
(©) Culvert
() Direct
W
|| Physical properies Flow properties
Length: 96.23940993 f Entrance losses: 05 (=)
[ -
Inletinven elevation Exitfhend lnsses: 05 D
Outletinvert elevation: 2693 Additional losses 0
Manning's roughness: oo12 Initial flow: 0 cfs
[ Flap gate Meximum flow: 0 cfs
Analysis summary
[l Constructed slope: -0.0108 it e velocity attained:  6.06 fiysec
Design flow capacity 1183 cis Maxfdesign flow ratio: 0,02
Peak flow during analysis: 030 cfs Maxgtotal depth ratioc 010
Addilional flow capacity 1569 cis Total ime surcharged: 0 min
Connectivity
[l From (inlet) SH1) - Invert elevation: 2887 ft
To (Outlety 516) - Invert elevation 2643 ft
D’ From |To Shape |Length |Height/ |Inlet |Qutlet | Manning's |Entrance|Exit/Bend =
Node |Node Diamete |Elev. |Elev. |Roughnes|Losses |Losses
7 L-PIPE-( S-(10) S-(11) Circular 10064 18000 27300 258 0.015 0g 05 E
8 Lbypase- S-(1)  S-2) Circular 19528 18000 2867 26083 0.015 0s 05 -
9 Lbypase- S-(4) S-(5) Circular 17158 18000 27.204 26512 0.015 0s 05
|10 L-bypass- S-(8) S-(7) Circular 77.03 18000 27540 2667 0015 05 05
11 |L-bypass- S SB) Circular 11605 18000 28074 27540 0015 05 05
@ S-(1) &(16) Circular 982334 16000 2557 2693 0012 05 05 I Help
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RUN ANALYSIS FOR ASCII OUTPUT REPORT

When the Analysis is run you can see the warning in the ASCII Output Report.

Plan View

Funoff Coefficients
TOC Computations
Subbasin Funaff
Mode Depths
Mode Inflows
Inlet Depths

Inlet Infloves
Outfall Loadings

Highest Flow Instability Indexes

Note

elevation.

The warning indicates a situation where the upstream invert elevation is lower than the downstream invert
elevation. To correct the problem open the Conveyance Links dialog for PIPE-(1) and edit the inverts to produce

a positive slope value.

Total elapsed time:

211 links are stable.

00:00:03
(1L}

Link Flows
Stability Results
W armin WARNING 141 : Inlet invert elevation defined for downstream Bypass Roadway Lin
Lssumed the downstream bypass roadway link inlet invert elevatio
WARNING 141 : Inlet invert elevation defined for downstream Bypass Roadway Lin
Lssumed the downstream bypass roadway link inlet invert elevatio
WARNING 141 : Inlet invert elevation defined for downstream Bypass Roadway Lin
Lssumed the downstream bypass roadway link inlet invert elevatio
WARNING 141 : Inlet invert elevation defined for downstream Bypass Roadway Lin
Lssumed the downstream bypass roadway link inlet invert elevatio
WARNING 141 : Inlet invert elevation defined for downstream Bypass Roadway Lin
Lssumed the downstream bypass roadway link inlet invert elevatio
WARNING 141 : Inlet invert elevation defined for downstream Bypass Roadway Lin
Lssumed the downstream bypass roadway link inlet invert elevatio
WARNING 141 : Inlet invert elevation defined for downstream Bypass Roadway Lin
Lssumed the downstream bypass roadway link inlet invert elevatio
WARNING 141 : Inlet invert elevation defined for downstream Bypass Roadway Lin
Lssumed the downstream bypass roadway link inlet invert elevatio
WARNING 141 : Inlet invert elevation defined for downstream Bypass Roadway Lin
Lssumed the downstream bypass roadway link inlet invert elevatio
WARNING 141 : Inlet invert elevation defined for downstream Bypass Roadway Lin
Lssumed the downstream bypass roadway link inlet invert elevatio
WARNING 141 : Inlet invert elevation defined for downstream Bypass Roadway Lin
Lssumed the downstream bypass roadway link inlet invert elevatio
: Conduit inlet invert elevation defined for Conduit PIPE-(1l) is b
Lssumed conduit inlet invert elevation equal to upstream node in
Lnalysis began on: Sun Jun 24 06:08:50 2018
Lnalysis ended on: Sun Jun 24 06:08:53 2018

ASCII Qutput Report @ L

Bookmarks PIPE-(5) CONDUIT 0 00:00 0.00 1.00 0.00 -
Project Descrigtion PIPE- (6) CONDUIT 0 00:00 0.00 1.00 0.00
Analyzis Options PIPE-(7) CONDUIT 0 00:00 0.00 1.00 0.00
'E";Tttmsuﬂ’gﬁgs PIPE- (8) CONDUIT 0 00:00 0.00 1.00 0.00
PIPE-(3) CONDUIT 0 00:00 0.00 1.00 0.00

4 |1

WARNING 116 : Conduit inlet invert elevation defined for Conduit PIPE-(1) is below upstream node invert
Assumed conduit inlet invert elevation equal to upstream node invert elevation.

The profile view can also help you choose an invert elevation that works without causing further errors upstream
or downstream. Profile Views will be covered in a later chapter.

Note

ADVERSE SLOPE

SSA Help File page 227 Chapter7 Network Element Data, Channel, Pipe, & Culvert Links

For both Steady Flow or Kinematic Wave routing, all channels, pipes, and culverts must have positive slopes
(i.e., the outlet invert must be below the inlet invert). The software will check for this condition when it
performs the analysis and will report this as a problem.

If you have incorrectly defined the inlet and outlet nodes for a link, you can easily correct this. Select the
reversed link in the Conveyance Links dialog box and click the Swap button. The software will reverse the
direction of the link so that the outlet node becomes the inlet node and the inlet node becomes the outlet node.
Alternatively, select the link from the Plan View, right-click to display the context menu, and select
REVERSE DIRECTION.

However, if a channel, pipe, or culvert does have an adverse slope (i.e., negative slope), where the outlet
elevation is higher than the inlet elevation, reversing the direction of the link will not solve this issue.
Networks with adverse sloped links can only be analyzed with Hydrodynamic routing.
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SURCHARGED PIPES AND OSCILLATIONS

Note SSA Help File pg 228 Chapter 7 Network Element Data

If the upstream end of a pipe surcharges, then a head adjustment is performed by the routing engine at the
upstream connecting node. Because this head adjustment is an approximation, the computed head at the upstream
node can sometimes have a tendency to “bounce” up and down (or oscillate) when the pipe first surcharges. This
bouncing can sometimes cause the analysis results to become unstable; therefore, a transition function is
automatically used to smooth the changeover of head computations.

If you find that the oscillation continues at the upstream node while the connected downstream pipe is
surcharged, then define a PONDED AREA at the downstream connecting node. This can sometimes eliminate
the oscillation at the upstream node and produce a more stable model.

Exercise 7.3 Re-Run Analysis

1. From the Standard toolbar, Click the Perform Analysis command.

A Autodesk® Storm and Sanit

File Edit View Input Design Analysis Output
NEHS  EE ax a%(ge. 5B OF

Plan View « l pian Perform Analysisi

| (55 Drniact Mata

2. If there are no errors the green progress bars appear in the Perform Analysis dialog.

Daran - P

[ Perform Analysis ‘ ﬁ‘

.

Analysis status

P
g3

3
|
E

S Analysis running...
3

Percentage complete

Curtent simulation: | |

Simulation time

. Stop
Days: 0 Hrs:Min: | 16:56

3. When the analysis is complete the Analysis status will display Analysis successful message. Click the
checkbox Save analysis results.

( Perform Analysis / L&r

Analysis status
@ Analysis successful

Cantinuity error
Hydrology: -0.79 %

.
—rormr

Hydraulic routing: -011 %
“Water quality routing:  MN/A

Sawve analysis results

Solution file: Sl RRIET;EEE

WProposed Drainage - = B
Ok
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4, Browse to the folder C:\Civil 3D 20XX Projects\22049555201\Drainage\ssa\ by clicking the ellipsis
button. Keep the default name and click the Save button to return to the Perform Analysis dialog.

[ h
A save Results M
()< ) < 22049555201 » Drainage » ssa ~ | 44 ||| Searchssa 3
iy 2 !

Organize « MNew folder EEE '@'
e
“ Name

Mo itermns match your search.
4 Libraries
3 Documents
J’. Music
= Pictures

B Videos

m

M Computer
& os(c)
—a Data ()

LU , - Y

- 4| 1 3

File name:  CA\Civil 3D 2017 Projects\220495552014 Drainage’ssa\Proposed Drainage - SR61 2018-08-16 150122.501 -

Save as type: | Solution Files (%.50L) v]

4 Hide Folders [ Save l [ Cancel l

5. The Solution file allows you to Save the analysis results to a .sol file for later recall. Click OK.

( Perform Analysis / ﬁj

Analysis status
@ Analysis successiul

Continuity errar
Hydrology: 078

Hydraulic rauting: =011 %
YWater quality routing: MNJA

Sawve analysis results

Solution file: 552014Drainage\ssa\Froposed Drainage - = E]
Ok

" 4

6. To review the Solution file click the File pull-down menu and select the Open Results... command.

Autodesk® Storm and Sanitary Analysis 20

File | Edit View [Input Design A

B New

= Open...

| Open Results...
Merge...
Close

d Save

= Save As...
Import
Export
Page Setup...

Print Preview
= -
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7. Select the file you just saved. Click the Open button.

A Open Results

G-

| © 22049555201 » Drainage » ssa « [ 43 ||| Szarch ssa Pl

Organize =

New folder = 0 @
Concepts “ MName .

Const
a Proposed Drainage - SR61 2018-08-16 15012250l
Data

Drainage

. cad

. dem data

dgn

m

eng_data

master files

Estimates
Geotech
GIS ~ [q 1 v

File name: Proposed Drainage - SR61 2018-08 ~ [So\utlon Files (*.S0L) v]

8. The output report on the ASCII Output Report tab displays the contents of the .sol file. The bookmarks
on the left provide a convenient way to navigate to your area of interests within the report.

Plan View

Bookmarks

Praject Description
Analyzis Options
Input Summary
Continuity Errars
Funoff Coefficients
TOC Computations
Subbasin Runoff
MNade Depths

MNode Inflows
Inlet Depths

Inlet Infloves

Outfall Laadings
Link Flows
Stability Fesults
“Wiarning Messages

ASCII Output Report @ e
-
Lutodesk® Storm and Sanitary Bnalysis 2016 - Version 12.0.42 (Build 0) 3
Project Description
File NaM® .uuevenecanananan Proposed Drainage - SRE1.SPF
el e o e e ke e e e
Inalysis Options
e e ke e e e e e e e e e e e e
Flow UnitS eueveneeanananan cfs
Subbasin Hydrograph Method. Rational
Time of Concentratlon...... S¢S TR-55
Return Period......eeeeaans 3 years
Link Routing Method ....... Einematic Wave
Storage Node Exfiltration.. None
Starting Date ............. APR-15-201S 00:00:00
Ending Date .suieeeeanananas APR-16-2015 00:00:00
Report Time Step ..eeeews-.- 00:00:10
e e e e e ke ke e
Element Count
e e e e e e e e e
Number of subbasins ....... 14
Number of nodes ........... 26
Number of links ........... 28
e e ke e e e e e e e e e e e e
Subbasin Summary
e e e sk ke ke e e e
Subbasin Total
hrea
ID acres
Sub-3-(1) 0.27 -
4 1 *

Note If the ASCII Output Report tab does not display, from the Output Toolbar Click the ASCII Analysis Report
command.

El4zassxeand be [flaras

FDOT Civil 3D Drainage & SSA
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9. Click the File drop-down menu and select Save As.

- Edit  View Input Desig
0 New
5 open.

Open Results...
Merge...
Close

i Save

= Save As..

Import
10. Save the file using the following name and path:
C:\Civil 3D Projects\22049555201\Drainage\ssa\Proposed Drainage - SR61-analysis.spf

A saess E

Organize v Mew folder 1= - @

. Data & Mare
4 |, Drainage
P 3d
. dem data
2/ dgn
./ eng_data
[+ 1. master files E|
. gto
. ssa
4 | EMO
./ eng_data
[= |, Estimates

[N L

E; Proposed Drainage - 5RE1 - moved subbasin nodes.spf
E Proposed Drainage - SRE1.spf

- 4 m . 3

File name: Proposed Drainage - SRE1-analysis -

Save as type: | Project Files (*.5PF) v]

(+ Hide Folders | Save ][ Cancel ]

11. Close SSA.
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8 SHOW PROFILE PLOT

DESCRIPTION

This chapter demonstrates the process of showing a profile plot

OBJECTIVES

In this chapter, you will learn about:
e Profile Plot Path Configuration
e  Show Plot
e Displaying Water Levels
e  Animating the analysis

e Creating an Excel Table Report

CHAPTER SETUP

Run the Chapter 8 - 22049555201.exe file and restore all files to the C:\Civil 3D 20XX Projects folder.

Do not change the location in which the Practice Files are installed. Doing so can cause errors when completing

the exercises in this training manual.

The Profile Plot makes is it easy to see if pipes are sloped in the wrong direction. You can edit the pipes and
nodes by double clicking and viewing the corresponding dialog box to edit values then return to the Profile Plot

to see the updated results.

/
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SHOW PROFILE PLOT

DATA TREE TOOLBAR

The Data Tree has 3 buttons in a toolbar at the bottom. Each button changes the display of the Data Tree.

The left button the Plan View as displayed below.

File Edit View Input De
15 dd  @P | aXx *
Plan View «

| @ Project Data
(] Project Options
A Anaysis Options
4 L Hydeology
B subbasing
[ IDF Curves
4 3 Hydeaulics
4 | Nodes
g Juncticns
“ Storage Nodes
|/ Storags Curves
Infets
Bl Flow Diversion
|(@ Flow Divession Curves
4 J34 Outialls
-8 Outfal Tidal Curves
g Extesnal inflows
4 | Uinks
4 & Conveyance Links
@ Custom Ppe Geometry
N/ Inegular Cross Sections
a @ Pumps
/& Pump Curves
Orifices
Weas
4 o= Outiets
| Outlet Rating Curves
4 0 Quaity
i Pollutants
Polutants Land Types
4. Othess
4 (a8 Control Rules
(%) Control Settings
Santary Tme Patteins
% Time Seties

A S
No Results  393%  Plan View

The middle button is the Time Series Plot.

| |
MERS

No Results 393%

Time Series PlotR54!

The right button is the Profile Plot.

No Results 393% 2 Profile Plot

82 ©2018 FDOT
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SHOW PROFILE PLOT,

Exercise 8.1 Profile Plot Path Configuration

Use the Profile Plot window (a docked dialog panel) to configure the Profile Plot path to display the links and
structures starting at S-(9) and connecting S-(10), S-(11), S-(12), and ending at outlet Out-1PIPE-(6).

» Setup Profile Plot
1. Start SSA and open the project file C:\Civil 3D Projects\22049555201\Drainage\ssa\Proposed

Drainage - SR61-analysis.spf.
2. Click the Profile Plot button to display the Profile Plot window.

'_—_—_-“
Autodesk® Storm and Sanitary An

File Edit View Input De
NS Bl X5
Profile Plot «
Modes selected for profile plot: -
Starting node:

Ending node:
List of links in selected profile: -

Show Plot Reverze Path
Flat Optionz. .. Save Path...
CAD Options. Load Fath. ..

Mote:

Select the starting node and then the
ending node to define the prafile plat
path. If additional contral iz needed
to define the path, then select links
along the path inztead of zelecting
the ending node.

FDOT Civil 3D Drainage & SSA ©2018 FDOT
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SHOW PROFILE PLOT

3. Atthe top in the Nodes selected for profile plot area, specify the Starting node and Ending node by first
clicking the blank field next to the Starting node. Your cursor is now focused inside the field allowing
you to select a structure in the Plan View and have that Structure ID placed in the Starting node field.
Select Inlet S-(9). The Structure 1D S-(9) displays in the Starting node field.

Profile Plot

MNodes selected for profile plot:

Starting node: 59
Ending node:

List of links in selected profile:

Show Plat Reverse Path
Save FPath...

Load Path

Flot Options...
CaD Options
CAD Export.

Note:

Select the stating node and then the
ending node to define the prafile plot
path. If additional control is needed
to defing the path. then select links
along the path instead of selecting
the ending node.

Cancel

Plan View

Sub-5-(9)

DIOC 47

friet 53

ofid

Out-1PIPE-(6)

LFER

) NPIPE-(8) Y

4. Select the blank field next to Ending node. Select the Outfall Out-1PIPE-(6). The outfall ID Outfall
Out-1PIPE-(6) now displays in the Ending node field.

In the Plan View notice the elements connecting S-(9) to Out-1PIPE-(6) are highlighted in magenta. In the

List of links in selected profile you see the list of conveyance link IDs matching what is highlighted in the
Plan View. The software found a series of links connected the starting and ending structures but that is not
connecting the desired structures.

p Autodesk® Storm and Sanitary Analysis 2018 - Proposed Draina

- SR61-analysis - Initial State -

Eile Edit View [Input
R ] 9| w2 X
Profile Plot
Modes selected for profile plot:
Starting node: — 5-(9]

Ending node: Out-TPIPE-[E]
List of links in selected profile:

L-bypazs-5-9] -

FIFE(139]
L-PIPE[10]
FIFE-)

[ Show Plat ][ Reverse Path ]
[ Plat O ptiahs. ][ Save Path. ]

CaD Options.. Load Path..

Hote:

Select the starting node and then the
ending node to define the profile plaot
path. If additional contral iz needsd
ta define the path, then select links
along the path instead of zelecting
the ending node.

Output  Window

Help
B ON<EW /Thbh>_[A2A78 REQad |

Design  Analysis
& \"I;- ‘1’ (2} B

Plan View

Sub-5-(9)

2510

Outtall Out-1FIPE-[E
X
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5. Read the Note in the Profile Plot. "...1f additional control is needed to define the path, then select links
along the path instead of selecting the ending node." There are no editing options built into this

window. To start over you must click the Cancel button, then click the Profile Plot button.

Profile Plot «
Modes selected for profile plot: -
Starting node;  5-9)

Ending node: Out-1PIFE-[B]

List of links in selected profile: -
L-bypazs-549) -
PIFE19]

L-FIFE-[10]

PIPE-E]

[ Shiow Plat ][ Rewerze Path ]

[ Flot Options... ” Save Path... ]

ote:

elact the starting node and then the
nding node to define the profile plat
ath. [ additional control iz needed
0 defing the path. then select links
long the path instead of zelecting

he ending node.

6. Click inside the blank field next to the Starting node. Select inlet S-(9).

FDOT Civil 3D Drainage & SSA

Profile Plot

Nodes selected for profile plot:
Starting node; — 5-(9)

Ending node:

List of links in selected profile:

Show Flot Reverse Path
Save Path...

Load Path...

Cancel

Flot Options...
CaD Optionz...
CAD E=part...

Mote:

Select the starting node and then the
ending node ta defing the profile plat
path. If additional control iz needed
to defing the path, then select links
along the path instead of zelecting
the ending node,

&

Plan View

Sub-5-(9)

DIoC (4

SH9) .

L-bypass-5-(t

©2018 FDOT
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SHOW PROFILE PLOT

7. Click the Conveyance Link PIPE-(18) to begin defining the path to the outfall.

Profile Plot

Modes selected for profile plot: -

Plan View

Starting node;  5-9)
Ending node: S-10)
List of links in selected profile: -

Sub-5-(9)

PIFE{18] -

[ Shows Plot ” Feverse Path ]
[ Flat Options. .. ][ Save Path... ]

MHote: -

Select the ztarting node and then the
ending node to define the profile plat
path. If additional contral iz needed
to define the path, then select links
along the path inztead of zelecting
the ending node.

8. Continue by picking PIPE-(9), PIPE-(10), and PIPE-(6).

i Autodesk® Storm and Sanitary Analysis 2018 - Proposed
File Edit View Input Design Analysis Output Window Help

TP

PIPE-(18)
IS—(Q)

Corveyance Link PIPE-[13

Drainage - SR61-analysis - Initial State - [Plan View

NEHD EF X (#4520 _ 40 ON~BW /ohih>_[G]4cA7g @D

Profile Plot <

Modes selected for profile plot: -

Plan View

Starting rods: 543
Endingnode:  Out1FIPE (6]
List of links in selected profile: P et

Sub-5-(9)

PIPE-{18] -

Load Palh...

Hote: -

“=PIPE{9)
L-PIPE-{9)-5( 1
B

Select the starting node and then the
ending nade ta define the prafile plat
path. I additional control is needed
to define the path, then select links
along the path instead of selecting
the ending node:

©2018 FDOT
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> Show Plot
1. Click the Show Plot button.

A Autodesk® Storm and Sanitary An:
File Edit View Input Des
DS [ BF|lax|a
Profile Plot « /

Modes selected for profile plot:

Starting node: 549)

Ending node:; Out-1FPIPE-[E] E
List of links in selected profile: - ;
PIFE-[18) -~
PIFE-(3) 3
PIFE-[10

PIFE-(E]

Rewverze Path

Shows Plat
Save Path... ]

| CAD Options... || LoadPath.. |
| CAD Export... |[ Cancel ]

Note: -

Select the starting node and then the
ending node to define the prafile plat
path. If additional control iz heeded
to define the path, then select linkz
along the path instead of selecting
the ending node.

Be £S1 Yew bout Deign Amiss Ot Widow oo -
Jddd @t ux Né 2v,. 50 OB<EBW 7Pk [LA@A & XS Do, D0k aS,

| e L& punvey e g

2. The profile from S-(9) to outfall Out-1PIPE-(6) displays.in the Profile Plot tab.

X Ay Cxmore g Proe Prot
5 Hebeioy
Satame
B ©F Cuvec »
O Mdese v
v
s *
. Vs Mot A
Pekagh Curmae »
-
.!:-:--— s
3 Pl Dwin s
-3 o
1 Ot T Carvme
1 Coma =
G
* 7 Commce it _n
Custom Piw Gaomamy €
o G Sachone §0 19T
- P
(& Pume e 5.‘:
Ocas
Yoy )
- Gt 3
e Ottt Curvm v
. u?‘v »
uannnﬂm »*
= 2] Corna e N
@) Corvet Lot
A iy T Pt n
& Tona St
0 1e0 1940 ety 10 240 0 ) 20800 ) 30 200
Swnon
Nose 0 [ST0. S5 SO0
Foew 0y |__3454 R TX7)
e [ 02 FoE) RY) oy}
M g Conver 0
M HOL 0% L . . ]
Lk © EEE{S. PEEL). PEEQR.
Lo 0% 54 233 11422
O % 150 180 150
facpe N 2000 00150
Up e 0 - T7) 2% 58
O w1 e 3] 238
M 3 ()
- My Vel OV4)
PosS Ovge. 07

[homesms woox— oosmmon sopinzas
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Exercise 8.2 Display Water Levels in Pipes
The water levels and EGL and HGL plots are displayed in the Profile Plot after running the Analysis.

1. From the Standard toolbar, select the Perform Analysis command.

iAutodeskg Storm and S

File Edit View

Plan View

Input

«

| (55 Drniact Nata

Design
DS S B aXx |8 %

plan Perform Analysisi

Analysis
1@) ml ’;':‘1 B

2. Clear the Save analysis results check box, and then Click OK.

i ——
Perform Analysis - .A

Analysis status
@ Analysis successul

Continuity errar
-0.79 %

Hydraulic routing: -0.30 %%
YWater guality routing:  MN/A

Hydrology:

[]5eve analysis results

CAChil 30 Projectsh22049555201Drainaget:

L

A

3. The water level, HGL, and EGL displays after completing the Analysis command. You can roll the

wheel on the mouse to change the horizontal scale of the Profile Plot.

Dia 1. SDﬂ

_____ - SJops 0.0300 féft

Up Irvert 29.07 ft

_____ _Dn Invert 27.41 8

Profile Plat

hain Street Storm Sewer

| Slope .0150 i/

Dn In\reh 2580 ﬂ

foamees G Di 1A ;

b S Uplneert 27308

R i Length-114: 3?‘& ------ :

Dia 1.50 ft |
Sme'ﬁﬂ?ﬁ?*ﬁfﬁ
Up Imjert 25.80 ft
Uﬁ'm'u'e'rfzsfagﬁ

L
u :
IEE g ﬁ s
=1 SN \
A_______J:_ e LR e e e TP e R e e PR EEEPEEER TP %_ E_%"E _______________________
; Length933?- NG

PmEﬁ
Lengt 6550 ft
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SHOW PROFILE PLOT.
4, Right click in the Profile Plot area to display the context menu. Select the Profile Plot Options
command.
2 Profile Plot
o 85 Main Street Storm Sewer
i & g _ ﬁ 7777777 P Profile Plot Options...
ﬁ - E r‘?g Redefine Path...
. ; : Reverse Path
i
_______________________ [ | Display HGL
NSJUEEQTUE:-;DDSM]” 75\“%&;&%2‘ Display Max HGL
Up Inwert 29.07 ft Length 93.37 Display Max EGL
_Dn et 27,478 [T Dier B0
g g | Slope 0.0150 f4
Ui T Zoom
3 Zoom Previous
Zoom Extents
Pan
_______ Persistent Hot Spots
______________ Clear All Hot Spots
CAD Options...
-------------- Export Profile Plot 3
Export Summary Table N
Copy Profile Plot... Ctrl+C
1+:UEI 1+:2El 1+:11El 1+isu 1+iau 2+:UEI 2+j Einc BNzl Curl+P 3+;au 3+;au
Sta Show Summary Table
5. In the Other display specifications area of the Profile Plot Options dialog you can see the colors
specified for HGL, Maximum HGL, and Fill water. The check box next to each element enables or
disables display in the Profile Plot. Click OK to close the Profile Options dialog.
[ Profile Plot Options Iﬁ
Graph labels Auiz specifications
Main title: Prafile Plat Station axis tick interval
Subtitle: M ain Strest Storm Sewer bnEiE
() Uger-defined: 100

Yertical axis:

Lirk 1D:

Length:
Diarneter/D epth:
Slope:

Upstream invert:
Drowinstream invert:
I

[ b i welocity:
[ Maririum depth:

Mode labels

Node ID:

Rim elewation:

[ b awirum HEL:
Min pipe cover:

Label specifications

Size: B

Horizontal asiz: Station [fr)

Elewation [ft]

Channel & pipe link labels

Invert [sump] elevation:

Eleration aziz tick interval
@ Autarnatic
() User-defined: 1

LinkT[rJerix Suffix Dec pts Ui Station ariz direction:
Length i 2 s Statiot numeric format:
bin o 5 < Starting node station: 100 ft
Slope i . < Elewation axis labeling:
Up Invert it 2 = Background grid
= Hornzontal grid lines Wertical grid lines
onnvert " : = HEL display method
Max 0 ol z l @ Camputed line () Straight line
M el ft/s : Other digplay specifications
MaxDepth ||kt 2 ft HEL Optione. ..
b aximum HGL [Dptions...]
Prrefis: Suffix Dec pts [] b amirnum EGL Options. ..
Node ID [T Critical depth Options...
Rim ft 2 = [T1HGL markers v Optians. .
It ft 2 = Fill weater [UDUDHS---]
Max HGL ft 2 Ground Line Optians...
Min Pipe Cove ft 2 ft - Eillgrerng -
[ Show flaaded nades lII
) ) Collapse nodes
Label color -E] et spot color: - E] Equal diztance junction spacing
Show intersecting pipes

0K

Cancel

i

Help

FDOT Civil 3D Drainage & SSA
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Chapter 8 SHOW PROFILE PLOT

Exercise 8.3 Animate Storm Event in the Profile Plot

Note For additional information see the SSA Help file and refer to page 118 Chapter 5 Display analysis Results
Output Animation.

1. Click the Output drop-down menu and select the Output Animation command.

——

i Autodesk® Storm and Sanitary Analysis 2018 - Proposed Drainage - SR61-analysis - Initial Stz

File Edit View Input Design Analysis | Output | Window Help
J5d 4 9P G X | & % | ® @ . 7% Input Summary Report

Plan View « Plan View P Input Details
Project Data -
ﬁ@ 'Pmiect Dptions Custom Report Options...
-, Analysis Options & Generate Custom Report
447 Hydrology :
¢ H subbasine X1 | Excel Table Reports
m 3
P IDF Curves Laly | Cutput Report
4 Hydraulics 1
43 Nodes f
) Junctions = )
rl i Starage Modes *N Profile Plot
-\ Storage Curves 3B | Ti G
o 4 Time Series Plot
4 -] Flow Diversion 7y Plot Options...
@ Flows Diversion Curves - R
; Outfalls 3,. Output Animation...
o -1/8 utfal Tidsl Curves Animation Recording Options...
ol Extemal Inflows 3
4.7 Links Time Series Table by Element...
] f Conveyance Links =y ) A A
{ @ Custom Pips Geomehy = Time Series Table by Variable...
- i S a0 .
:‘ - ‘gﬂ:;:gular Crozz Sections % Statistical Report...

2. The animation controls are on the Output Animation dialog box. The Date & Time are for the current
analysis run. Slide the animation speed all the way to the right.

Output Animation u

Date & Time

IED4£1 542013 00:00:10 i l
< [T b

Elapzed Time

0 -

Animation Speed
1y

l'MHaE® rmwm !

"\ - A

3. Click the Play button to start the animation. Click the Stop button after the elapsed time has reached

40 minutes.
F' ™ i | |1
Output Animation u QOutput Animation fos 2@__,
Date & Time Date & Time
(/1572019 b6 16 -] [04/15/2019 00:41:40 - |
< (M) b < [T P
Elapzed Time Elapzed Time
] = 0.00:41:40 =
Animation Speed Animation Speed
laJ 1
lu«lcmwn ' R T
e - S LN - ’
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4, As the time progressed on the Output Animation dialog, the Profile Plot displayed changes in the
HGL, Maximum HGL, and water level.

o
H
W
T'HD
T L = R T
Qh‘.lt\l H
' o
BRi R veRE CEEEEEREL S =
tls k &
--8- -:3 ---------------- e
= =1
o

Node

Dia 1.50 i
__Slope 00300 #/4
Up Irvert 29.07 #

____________________ u
""""" TTE
' ol

Dnlvet 27418 | F - Dig 1 B0 =

R

U Up Iheft 2730 ft

Frofile Plot

Main Street Starm Sewer

. Length 93.37

! Slope 0.0150 fisft

: Dn Inveit 25.90 f

oobeeees i Length 114:37/

Dig 1801

T LinkD PIREE T
Length 55 50 ft

Ufp Invert 13. ﬂr
Cin Irvert 22.35

.35 fr

Invert

5. Using the Slider Control and the Left and Right Arrow buttons at either end are a convenient way to
navigate to the desired date and time. Click the X to close the Output Animation dialog.

Animation Speed

Output Animation ﬁ
Date & Time
04,115/2019 00;06:00 -
L] |
Elapzed Time
0,00 06: 00 :

l'MHaE® rmwm !

"\ -

6. Close SSA and Save changes to the project.

FDOT Civil 3D Drainage & SSA
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EXCEL TABLE REPORTS

Note Run the Chapter 11 - 22049555201.exe file and restore all files to the C:\Civil 3D 20XX Projects folder.

Do not change the location in which the Practice Files are installed. Doing so can cause errors when
completing the exercises in this training manual.

As shown in the following figure, from the Output toolbar, select OUTPUT EXCEL TABLE REPORTS or click
the EXCEL TABLE REPORTS icon from the Output toolbar. The software will automatically startup Excel and
display the output reports.

™ At odedk Stormn and Sanstary Analysis 2011 - Urban Watershed 02 - [Plan Yiew]
e Lo Yew ok Design  Adhyis  OQupe  Wediw  leb
JSdS @ ax s 2w [icAas TRy . D OH<EW /T, f

Plan View & 7 panview E—
i Prossct Opkiors = T A G
A Anolym Ophors d9-~ v s Sheet [Coopatibility Mode] - Aute-dedk Storm and Sanftary Analyiis Stand Alone 2011 - 8%
G R Mome | et Pagelamout  Fomuist  Dats  Redew  View  Acenat #-ox
;5unn::fm / 3 .\ Callbd TR P Ul T F S Genent '. L Conamional Formattng +  Zelnset - X - 3 m
5 C3 Nodes A v 2 er E oA a0 || Mrematumuie= oot~ il s g |
Jurchions 7, [ Al == el £ 1 ] ) Cet Styles - ZlFomat < Z- Fimer~ Select-
= W Storen Nodes 5| ‘chpboa.. v Font 2 Angnment f| Nomber e Cel Eaming |
| Stovsge Curvns ZAf :
ity A @ ML i
B 'g"r::’m:mm 1A 2 D TP T Y Y YOO V7TV WO M U OO W20 N Yoy WYY Jory Y 1Y
G4 Dottt 1 SN Glement|Description  From (nfet) To(Outlet) Length  Injet Inlet  Outiet Outlet Total Average Pipe  Pipe
18 Outal Tide Curves 2 n Node Node Invert Invert Iwert Invert Drop  Slope Shape Diameter
B Exteensal Indlows 3 Flevation Offset Flevation Offset or Helght
St X s
By s T (N (YN (M finches) (i
N/ leogdn Cross Sechers — | 8| 1 Bermeds.| |  wnas  RGAMS 4873 &850 000  $3800 000 0.50 10300 CIRCULAR  15.000
g 7| 2 Con32 Out-1 Out-2 3700 83500 000 B820.00 0.00 3500 37.3000 CIRCULAR  50.000
& Puo Curves 8 3 Con7 MHI0  MH3S 6891 85648 000 85613 6.00 035 05100 CIRCULAR  21.000
Webs 9 4 Cond8 MH 38 RB#2 11581 65013 0.00 85000 0.00 013 0,1100 CIRCULAR  24.000
5 e Dutits 10| 5 Cond6 ADS  MH22 1847 83556 000 85438 235 098 53100 CRCULAR  12.000
o i OumREmse |11 6 Cona7lDummyStorm  Jun-2  RGARI2 23637 $50.00 000 3400  0.00 2600 11.0000 CIRCULAR  27.000
""""" 12 7 Con-43|Oummy Storm N34 RGANZZ 65828 85220 000 834.00 000 1320 27800 CIRCULAR  21.000
. Pl Vi 13 8 Cons2 OCS6  MH10 2298 £57.00 0.00 85680 032 020 08700 CIRCULAR 12000
B e 4 9 Con-s3 " wnar REN1 9104 #5250 0.00 $5200 000 050 05500 CIRCULAR  12.000
15| 10 1B41e 1841 OCS2 2000 85800 000 85820 5.00 -0.20 -1.0000 CIRCULAR  21.000
K Proie Pt 16 11 JunlZe Jun1? MH6 22299 85903 000 85792 000 111 0.5000 CIRCULAR  15.000
17 12 MH2Ic MH2I  MH22 14001 85594 000 65448 225 146 10400 CIRCULAR  12.000
W13 MH22 M 22 RB#1 4500 §5223 000 85200 000 023 05100 CIRCULAR  15.000
Reaks Conglete  177% 5550 19 14 MM63c MH 63 RBE2 20400 85102 000 85000 0.00 1.02 05000 CIRCULAR  21.000
015 MH6sC MH6S  MHE3 22500 86251 000 85638 536 1113 49500 CIRCULAR  21.000
21 16 MHESC MHES  MHGS 29650 86901 000 B6251 000 150 0.5000 CIRCULAR  21.000
2217 mmx MH2  Junl7 109.46  $59.88 000  $39.03 000 085 05000 CIRCULAR  15.000
23 18 e MH 6 MHMY 24307 85792 000 85670 0.0 0.5000 CIRCULAR
W AP N Pipes  Chavws | Outfals | StrageModes | dactors | Bumps | wees  Onfel L0
Reagy
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Exercise 8.4 Create an Excel Table Report

1. Start SSA and open the project file C:\Civil 3D 20XX Projects\22049555201\Drainage\ssa\Proposed
Drainage - SR61-analysis.spf.

2. On the far right of the Output toolbar, select the Excel Table Reports command.

; rjk B N 2

Excel Table Reportsi

3. Excel opens and displays the available reports organized by tabs in a single workbook. Click the X
button to Close Excel and don't save changes.

A B C D E F G H I J K L -

1 |SN Element Description From (Inlet) To (Outlet) Length Inlet Inlet Outlet Outlet Total Average

2 ID Node Node Invert Invert Invert Invert Drop  Slope

3 Elevation Offset Elevation Offset

1

5 (ft) (fr)  (f) (fr)  (ft) (ft) (%)

6 1 L-bypass—S-l:4)| ] S-(4) 5-(5) 171.58 27.20 0.00 26.51 0.00 0.69 0.4000

7 2 L-bypass-5-(8) 5-(8) 5-(7) 77.03 27.54 0.00 26.67 0.00 0.87 1.1300

8 3 L-bypass-5-(9) 5-(9) 5-(8) 116.05 29.07 0.00 27.54 0.00 1.53 1.3200

9 4 L-PIPE-(1) S-(1) 5-(2) 195.28 28.87 0.00 26.93 0.00 1.94 0.9900

10 5 L-PIPE-(10) 5-(11) 5-(12) 116.70 25.80 0.00 23.12 0.00 2.68 2.3000

11 b L-PIPE-(13) 5-(7) 5-(6) ©69.06 26.67 0.00 25.060 0.00 1.61 2.3300

12 7 L-PIPE-(16) 5-(16) 5-(13) 273.69 26.43  0.00 24.81 0.00 1.62 0.5800

13 g L-PIPE-(17) 5-(3) 5-(13) 49.89 26.23  0.00 2481 0.00 1.42 2.8500

14 9 L-PIPE-(5) 5-(13) 5-(12) 319.62 2481 0.00 23.12 0.00 1.69 0.5300

15| 10 L-PIPE-(7) 5-(5) 5-(6) 102.37 26.51 0.00 25.06 0.00 1.45 1.4200

16 | 11 L-PIPE-(9) 5-(10) 5-(11) 100.64 27.30 0.00 25.80 0.00 1.50 1.4800

17 [ 12 PIPE-(1) S-(1) S-(16) 98.24 28.87 0.00 26.93 0.50 1.94 1.9700 CIt

18 | 13 PIPE-(10) 5-(11) 5-(12) 114.37 25.80 0.00 23.49 0.37 2.31 2.0200 CIt

19 [ 14 PIPE-(13) 5-(7) 5-(6) 59,05 26.67  0.00 26.08 1.02 0.59 1.0000 CIF ™
Pipes | Outfalls Inlets | Subbasins (.B Pl ¥

4, Close SSA and Save changes to the project.

FDOT Civil 3D Drainage & SSA ©2018 FDOT 8-13
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9 IDENTIFY SURCHARGED PIPES

DESCRIPTION

This chapter shows how to identify surcharged Pipes. The user interface in SSA highlights elements and values
in dialog boxes in red when a surcharged condition exists.

OBJECTIVES
In this chapter, you will learn about:
e Changing Frequency
e Run Analysis

e Identifying surcharged elements

CHAPTER SETUP

Run the Chapter 9 - 22049555201.exe file and restore all files to the C:\Civil 3D 20XX Projects folder.

Do not change the location in which the Practice Files are installed. Doing so can cause errors when completing
the exercises in this training manual.

FDOT Civil 3D Drainage & SSA ©2018 FDOT 9-1



Chapter 9 IDENTIFY SURCHARGED PIPES

Exercise 9.1 Identify Surcharged Pipes

» Change the Frequency

1. Start SSA and open the project file C:\Civil 3D 20XX Projects\22049555201\Drainage\ssa\Proposed
Drainage - SR61-analysis.spf.

2. Double click Analysis Options to open the Analysis Options dialog.

[ Autodesk® Storm and Sanitary A

File Edit View [Input D«
JE5dg B x|

Plan View &«

ﬁ Praject D ata
- @ Project Options

L & Analysiz Options

4 -3 Hydrology
H E Subbasing
s IDF Curves
3. Click the Storm Selection tab. Change the Use return period drop-down list to 50. Click the OK
button.

Analysis Options u
|General| Storm Selection |

(@) Single storm analysis

Use return period: [10 VIyearS

Description: 12

() Multiple storm analy: 3
bl SN n.150 Filename Run - Fiun selection

1 E2 o5 L]~ = Select All

2 =l = o | [ cearan

2 =] oo Ll & -
E ‘:— % % I'; Fun arder

- (=] L]~ hove Up
\ 7| =] L] bowe Down
|2 (=] L~

qQ (=] L] ¥ Femowe run

A [=] L] ~ Clear Row
i 11 [=] i i

oy | i |
Load output file: MNaone v
— —
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» Run Analysis

1. From the Standard toolbar, select the Perform Analysis command.

TAutodeskg Storm and S

File Edit View Input Design Analysis Output
DS HS B aX %4@«»’4 0

Plan View « l pian Perform Analysisi

| (53 Drniact Nata

2. Clear the Save analysis results check box, and then click OK.

Perform Analysis téj

Analysis status
@ Analysis successul

Caontinuity errar
Hydralogy: -0.79 %

Hydraulic routing: -0.28 %
YWater guality routing:  MN/A
| [ ]Save analysis results

CACHil 30 Projectsh22049555201Drainageh:

» Display the Plan View Tab
1. Select the Plan View tab, notice PIPE-(6) is highlighted in red. This indicates the pipe is surcharged.

A sutodesk® Storm and Sanitary Anslysis 2018 - Proposed Drainage - SRE1-analysis - Initial State - [Plan View]

Fle Edt View Input Design Analysis Outpur  Window  Help

DSHS EE ax 8% 26 F0 OH<EAW /ehb> N4 A/G XRADF BE, UL ES,

Plan View « Plan View
\ FIFE-(18)
E48)
o

i Froiect Dala
[ Project Options
A Analysis Optians
4125 Hydrology
¢ subbasins

i IDF Curves
4 |3 Hydraulics
-3 Modes
@) Junctions
Wl Storage Nodes
* |/ Storage Curves
Inlets
4 &, Flow Diversion
* |73 Flow Diversion Curves
4 B Outfalls
b Outfall Tidal Curves
B Estemal Inflows
-3 Links
4 Conveyance Links
L@ Custom Pipe Geamely
LN/ Inegular Cross Sections
4@ Pumps
*|/& Pump Curves
il Diifices
B Weis
4= Dutlels
* | Dutlet Rating Curves
a3 Quality
! Pallutants
H i Pallutants Land Types
4 Others
a {6 Contral Rules
(%) Control Settings
{,ﬂ Sanitary Time Patterns
@ Time Series

-
Out-1PIPEE)

1)
\\

Vo0
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Chapter 9 IDENTIFY SURCHARGED PIPES

» Display PIPE-(6) in Conveyance Links Dialog

The Conveyance Links dialog box provides a section titled ANALYSIS SUMMARY that provides a brief
summary of the simulation results for the selected channel, pipe, or culvert link, as shown in the following
figure.

1. Double click PIPE-(6) in Plan View to display the Conveyance Links dialog. The fields with the red
background indicate the values that are surcharged.

-

Conveyance Links & W TR d K . - . ﬁ
General T
Lirk. 100 FIFE-(E) —

- Delete
Description: - —
Shaow
Repor
Shape Froperties Inwerts...
Open channel MNumber of barrels: 1 =
. Diameter: 18.000 in
@) Pipe
Culvert
Direct
Circular -
Fhysical properies Flow properties
Length: 65.4985972 ft Entrance losses: 0.5 u
Inlet invert elesvation: 2312 \ZIT ft Exit/bend losses: 056 \:’
Outlet invert elevation: 22.35 <[~ ]t Addiional losses: 0
Manning's roughness: 0.013 |:| Initial flow: 0 cfs
Flap gate Maxirurn flow: 0 cfs
Analysis summary
Constructed slope: 0o11a ftdt e velocity attained: 764 fitsec
Design flow capacity: 11.41 cfs Max/design flow ratio:  [1.08
Feak flow during analysis: 12.32 cfs Maxftotal depth ratio: .00
Additional flow capacity.  [Surcharged cfs Tatal time surcharged: B fmif
Connectivity
From (Inlet): |S—(1 2) v | | Swap | Invert elewation: 2312 ft
Ta (Outlef) | Out-PIPE-(B) v Invert elevation: 2235 ft
D’ From |To Shape |Length [Height! |Inlet |Outlet |Manning's | Entrance| ExitBend o
Node |Node Diamete |[Elev. |Elev. |Roughnes Losses |Losses
17 |FIPE-18) 5-(% S0y Circuler 554913 18.000 29.074 2741 0.013 0.5 05
18  |PIPE1% 5-(8)  S-11) Circuler 51.9763 18.000 27540 25981 0.012 0.5 05
19 |PIPESE  5-(2) 543 Circuler 47.1395 18.000 2683 2646 0012 0.5 05
20 |FIFE-(3  S-4)  5-(3  Circular 744494 18.000  27.204 2646 0012 0.5 05 3
21 |FIFE-®)  5-(13) 5-012) Circular 318.060 18000 24810 2322 0012 0.5 05
22 [EEEEMs02) OuP Circular 654385 18000 2312 2235 0013 i 05 Xz Help

Note From the SSA Help File, Page 118 Chapter 5, Display Analysis Results, Input Dialog Boxes

For link elements that are experiencing surcharging, or node elements that are experiencing flooding, the
analysis summary output fields will change the background color to red in order to help you find those
elements that should be reviewed for adequacy.

For storm drain inlets, in the Inlet dialog box Analysis Summary section the software assumes that if more
than %2 of the roadway lane is covered with stormwater from gutter spread, that the inlet capacity is not
sufficient.

©2018 FDOT FDOT Civil 3D Drainage & SSA
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Chapter 9

2. Change the PIPE-(6) diameter to 24" and re-run the Analysis to resolve the surcharge condition.

Conveyance Links i % -0 8 & & *Ea 4 .-,
o
Link |D: PIPE-(B)
.
Description:
Shape Fraperties
) Open channal Murnber of barrels: 1 =
- Diameter in
@ Pipe
() Cubeert
() Direct
Circular -
Physical properties Flow propetties
Length: (54985972 ft Entrance losses 0s E
| Inletinvert elevation: 2312 Exitfbend losses: 05 E
Cutletinver elevation: 22.35 Additional losses: 0
Manning's roughness: 0.013 Initial flow: 1] cfs
[ |Flap gate Maxirnurn flow: 1] cfs
Analysis summany
Constructed slope 0.0118 fiift Mex welocity attained:  7.96 fifsec
Design flow capacity: 2457 cfs Mex/design flow ratio: 054
Peak flow during analysis: 13.25 cfs Maxftotal depth ratio; 0,52
Additional flow capacity:  11.28 cfs Taotal firme surcharged: 0 rin
Connectivity
Frorm (Inlet): [S—(] 2) '] [SWﬁp l Invert elevation: 2312 ft
To (Outlet): [Out-1PIPE-(B) -] Invert elevation: 22.35 ft
D’ From |To Shape |Length |Height/ |Inlet |Outlet | Manning's | Entrance| Exit/Bend
Node |Node Diamete Elev. |Elev. |Roughnes|Losses |Losses
17 |PIPE{18) S-9) S-(10y Circular 55,4913 18.000  28.074 2741 |0.013 0.5 05
18 |PIPE-(19) 58 S-(11) Circular 51.9763 76.000 27540 (25981 0.mMe2 05 05
19 |PIPEZ) S-2) S-{3) Circular 471395 18.000 26483 2646 |0.012 0.5 05
20 |PIPE-3) S-4) S-(3) Circular 74.4494 18.000 27204 (2646 0.M2 05 05
21 |PIPEAB) | S413) 5-12) Circular 318.060 18000 24810 2322 0.012 0.5 05 |
22 S12) |Out1P Circular 654985 24000 2312 2235 | 0.013 05 05 |
FDOT Civil 3D Drainage & SSA ©2018 FDOT
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3. Double click PIPE-(6) in Plan View to view the results the Conveyance Links dialog. (Using the
50yr Return Frequency). Click Close.

i

Conveyance Links jis W = & & a "o "4 -,
i
Link ID: PIPE-(6)
Description: -
Shape Properties
(7) Open channel Mumber of barrels 1 =
- Diarnetar: 24.000 in

@) Pipe

() Cubvert

(") Direct

Circular >
Physical properties Flow properties
Length 654985472 it Entrance losses 05 E
Inlet invert elevation 2312 Exittbend losses [1A:) []
Outletinvert elevation 22.35 Additional losses: 0
Manning's roughness 0013 Initial flow: 1] cfs
[ |Flap gate hadmurn flaw 0 cfs
Analysis sumrmary
Constructed slope 0.0118 it e velocity attained:  8.41 fifsec
Design flow capacity: 2457 cfs Max/design flow ratio:  0.68
Feak flow during analysis: 16.76 cfs Maxitotal depth ratio:  0.67
Additional flow capacity: 277 cfs Total time surcharged: 0 min
Connectivity
From (Inlef) 512) - Imvert elevation: 2312 1t
To (Outlet): Out-1PIPE-(R) - Invert elevation: 2235 ft

D’ From |To Shape |Length |Height/ |(Inlet |Outlet Manning's |Entrance| ExitBend &
Node |Node Diamete |Elev. |Elev. |Roughnes|Losses |Losses

17 5% S-(10) Circular 554913 18.000 | 29.074 2741 0012 05 05
18 S-{8)  S-(11) Circular 514763 18.000 27540 25981 0012 05 05
19 SH2)  5-(3) Circular 471385 18000 2643 2648 0012 05 05 0
20 S5-(4) 5-(3) Circular 74.4434 18000 | 27.204 2646 0012 05 05 =
21 5-(13) =-(12) Circular 318.060 18.000 24810 2322 0012 05 05 o
22 S12) OQut1P Circular 65.4985 24000 2312 2235  0.013 05 5 -

4. Use the Save As command to Save the SSA project to a new file name Proposed Drainage - SR61 -

final.spf.

A Savelrs

=)

)] < 22095521 5 Drainage » 550

~ [ 42 [ Search sso

3

Organize v

. Concepts
. Const
Data

Ll Drainage
c3d

dem data
dgn

eng_data

master files

qto
ssa
EMO

Ertinmatar

File name:

New folder

Name

E; Proposed Drainage - SRB1 - moved subbasin nodes.spf

E; Proposed Drainage - SR61.spf

E; Proposed Drainage - SR61-analysis.spf

Proposed Drainage - SR61 - final

g= ~

(7]

Save as type: | Project Files (*.5PF)

= Hide Folders

Save

)

Cancel ]

L

5. Close SSA and Save changes to the project.

©2018 FDOT
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10 EXPORT/ IMPORT STM FILE FROM
SSA TO CIVIL 3D

DESCRIPTION

This chapter will review the process of exporting a STM file from SSA and the process of moving the pipe
network to Civil 3D.

OBJECTIVES

In this chapter, you will learn about:
e Exporting an STM file from SSA
e Set Civil 3D Storm Sewers Migration Defaults
e Importa STM File into Civil 3D

CHAPTER SETUP

Do not change the location in which the Practice Files are installed. Doing so can cause errors when completing
the exercises in this training manual.

Exercise 10.1 Export to a STM File From SSA
Run the Chapter 10 - 22049555201.exe file and restore all files to the C:\Civil 3D 20XX Projects folder.

1. Start SSA and open the project file C:\Civil 3D 20XX Projects\22049555201\Drainage\ssa\Proposed
Drainage - SR61-final.spf.

2. Click the File pull-down menu, hover over Export and select Hydraflow Storm Sewers File.

p Autodesk® Storm and Sanitary Analysis 2018 - Proposad Drainage - SREL - final - Initial State - [Flan View]

File Edit View Input Design Analysis Output Window Help

d | e wn L [ W |/ @ ki
Ly | Open_ Ctrl+O
Open Results_ \\
Merge_ "E"_{":'i
FIPE{18)
Close
Lﬂ Save Ctrl+5
LH Save Az |
-
Import 4 \\ PIPE<S)
Expon > CAD Export_ I
Page Setup_
Print Preview GIS Export
= Print_ Ctrl+P
i i
1 C\Civil 3D 2017 Projects\_\Proposed Drasinage - SREL - finzlspf REEEGIT A L
2 C\Givil 3D 2017 Projects\_\Proposed Drsinage - SREL-znatysiz spf lerreitllirae
3 C/\Givil 3D 2017 Projects\_\Proposed Drainage - SR6Lspf Netwark Coordinate File—
4 C7\Civil 3D 2017 Projects)_\Proposed Drsinage - SREL - moved subbasin nodesspf LRI L IS USRS )
‘Windows Enhanced Metafile_
Exit
———— - XPSWMM File_
‘il Orifices "

FDOT Civil 3D Drainage & SSA ©2018 FDOT 10-1
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EXPORT/ IMPORT STM FILE FROM SSA TO CIVIL 3D

3.

-
A Export Hydraflow Storm Sewers File

@'@- | < 22049555201 » Drainage » ssa =

Organize = MNew folder B=

Browse to the ssa folder under the Drainage folder and create a new file:
C:\Civil 3D 20XX Projects\22049555201\Drainage\ssa\Proposed Drainage - SR61 - exportfromssa.stm.

- @

1. Concepts i Name °

. Const

. Data

. Drainage
| c3d

. dem data E

. dgn

Q Proposed Drainage - SRG1.stm

| master files

]

]

i

. eng_data
)

]

J

[ ]

File name: Proposed Drainage - SRG1 - exportfromssa|

Save as type: | Hydraflow Storm Sewers Files (*.stm)

* Hide Folders

4. Click the Yes button.

Autodesk® Storm and Sanitary Analysis 2018

f
@ Successfully exported Hydraflow Storm Sewers file. Do you want
to save the log file?

A
2
z
S

5. Use the default file name created by the program. Click the Save button.

Organize ~ New folder

A cavelogFile E

= - (7]

[ 4 Concepts
>y Const
. Data

4 | Drainage
3d

dem data

dgn

master files

qto

“ MName

|| 5TM Import 2018-08-15102717 log

>

M

I 5

.. eng_data
>

b

I 5

553

> i EMO

[N i

=

File name: STM Exportlog 2018-08-16 170455.leg

Save as type: |Log Files (*.log)

(= Hide Folders

l Save I [ Cancel ] )

10-2
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EXPORT/ IMPORT STM FILE FROM SSA TO CIVIL 3D

6. View the log file on the Log File tab.

Plan Viey LogFile &3]

| Hydraflow Storm Sewers Export Log File

v e e e e e e e e e e e e e e e

Elements Exported
e ol A e e o R

Humber of Subbasins 14
Number of Outfalls -

Humber of Channel/Pipes : Z5
Number of Inlets 14

e T a4

Link L-bypass-5-(1) of type "Direct" exported
Link L-bypass—5-(4) of type "Direct" exported
Link L-bypass-5-(8) of type "Direct" exported
Link L-bypass-5-(3%) of type "Direct" exported
f type "Direct" exported as
f type "Direct"™ exported as
f type "Direct" exported as
type "Direct"™ exported as
f type "Direct"™ exported a3
type "Direct"™ exported as

END OF FILE

7. Close SSA and save changes to the proj

FDOT Civil 3D Drainage & SSA ©2018 FDOT

as
as
as
as

Line with
Line with

Line
Line
Line
Line

ect.

Filename : Proposed Drainage — SREl - exportfromssa.stm

Line with
Line with
Line with
Line with

with
Wwith
Wwith
with

10}

(18]}

Summary

e e e e e e e ke e

Node 5-(1) have 2 cutlet links. Sc links L-bypass-5-(1),PIPE-(1)
Hode (10} hawve Z cutlet links. Sc links L-PIPE-|(

MHode (11} have 2 outlet links. Sc links L-FIF

Hode (13) have Z ocutlet links. Sc links L-PIE

MHode (1€) hawve Z outlet links. 5o links L-FIEE

Hode have 2 ocutlet links. 5o links L-PIPE-(17,PIBE-(17)
MHode have Z outlet links. So links L-bypass-5-(4),PIPE-(3)
Hode have Z

Hode have Z outlet links. So links L-BIPE-(13),EBIPFE-(13)
Hode hawe Z outlet links. Sc links L-bypass-5-(8),FPIFE
Hode have 2

cutlet links. Sc links L-bypass-5-(3),PIPE-(1l2)

Chapter 10

are exported with same Inlet ID.

(3) are exported with same Inlet ID.
are exported with same Inlet ID.
) zre exported with same Inlet ID.
are exported with same Inlet ID.
gre exported with same Inlet ID.

are exported with same Inlet ID.

cutlet links. Sc links L-FIFE-(7),PIPE-(7) are exported with same Inlet ID.
are exported with same Inlet ID.
(13

are exported with same Inlet ID.
are exported with same Inlet ID.

"Circular Link".
"Circular Link".
"Circular Link".
"Circular Link".

"Circulzr Link".
"Circular Link"._

"Circular
"Circular
"Circular
"Circular

Link".
Link".
Link".
Link".

10-3



Chapter 10 EXPORT/ IMPORT STM FILE FROM SSA TO CIVIL 3D

PIPE NETWORKS

10-4

Pipe networks imported from the Hydraflow Storm Sewers STM file format to Civil 3D can contain hydraulic
property information, such as hydraulic grade lines (HGL) and energy grade lines (EGL) which is part of the
reason why we use SSA, for better analysis of our design.

The following values are calculated in the Storm Sewers Extension version 2010 and beyond, but are not found
in older versions of .stm files (prior to 2010):

e Pipes e  Structures
o Energy Grade Line Up o Energy Grade Line
o Energy Grade Line Down o Known Capacity
o Flowrate

In the Storm Sewers Extension, the list of pipe sizes is hard coded and cannot be customized. This list does not
distinguish between inner and outer pipe diameter, pipe material, or pipe class, as does AutoCAD Civil 3D.

MATCHING NETWORK NAMES & PART NAMES

When you import the .stm file, if any of the pipe network names in the .stm file match pipe network names in
the AutoCAD Civil 3D drawing, you must choose to either create new pipe networks, or update existing pipe
networks. Rules are not applied to pipes or structures when importing pipe networks from either LandXML or
from the Hydraflow Storm Sewers STM file format.

As a beneficial workflow we will Save As the existing drawing with a new name so we can preserve the content
that existed prior to editing in SSA and compare that to the revised Pipe Network data that returns from SSA to
Civil 3D, overwriting the existing data that matches the part names of incoming data.

Note During the creation of this training manual, an MR2 update to the FDOT Civil 3D 2018 Kit was released,
This MR2 release contains new FDOT Pipe and Structure databases. We have created a new
DRPRRDO06.dwg file which contains these updates.

©2018 FDOT FDOT Civil 3D Drainage & SSA
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Exercise 10.2 Open and Save As the DRPRRD06.DWG File
Run the Chapter 11 - 22049555201.exe file and restore all files to the C:\Civil 3D 20XX Projects folder.

1. Start Civil 3D by double clicking the = D) shortcut from your desktop.

2. Click the Application menu, then hover over Open and select Drawing.

iDBE M=RCRNR

Search Commands

&J_IE Open a file
D New 4 Drawing

Open an existing drawing file.

{5} Civil 3D

L Drawing from the Cloud
E&‘ Open an existing drawing directly from

your Autodesk 360 account.

3. Browse to the C:\Civil 3D 20XX Projects\22049555201\Drainage folder and select DRPRRDO06.dwg.
Click the Open button.

A selectFile 5
Lok in: ’ . Drainage v] & F’_l @ b4 F'_—"_ Views = Tools -
~ | Name . +  Preview
} 4 c3d

. dem data \\\}
dgn Rk

. R
» | eng_dat A
} eng_data kﬁé‘%

. master files L

S SN

o e

} ) | ssa 3 )L"’
Catchment Flow Lines.dwg .

Catchment Line Placement.dwyg

DRMPRDOL.dwg

DRPRRDOL.dwg

- DRPRRDOZ.dwg ] Select Intial View

U DRPRRDO3.dwg &
' DRPRRDO4.dwg

DRPRRDOS.dwg

}, 3 DRPRRDOG.dwg -
=i 4 i 3

|| L N RFRAD 06 dw [

~ | Files of type: [meing {*.dwa) v][ Cancel ]

,.
m

=

&

Initial Wiew

FDOT Civil 3D Drainage & SSA ©2018 FDOT 10-5



Chapter 10 EXPORT/ IMPORT STM FILE FROM SSA TO CIVIL 3D

4, Click the Application menu and hover over Save As then select Drawing.

iD@E =P

Search Commands Q
@E‘ Save a copy of the drawing

D New g [ i
., Drawing

m Sawve the current drawing to the default

£03Civil 3D -

E? Open > drawing (DW@G) file format.
=, Drawing to the Cloud
E Save E@ Save the current drawing directly to your

Autodesk 360 account.

B Save As » Drawing Template

@ Create a drawing template (DWT) file in
D]

which can be used to create a new

5. Browse to the C:\Civil 3D 20XX Projects\22049555201\Drainage folder and type DRPRRDO7.dwg in
the File name field. Click the Save button to create:

C:\Civil 3D 20XX Projects\22049555201\Drainage\DRPRRDOQ7.dwg.
A Save Drawing As k M

Savein: [ . Drainage v] & E} @' b 4 E—l_'_ Views + Tools =
= MName = = Preview
) ¥ s c3d

, dem data \é\g
. dgn .
h » J eng_data \%z:;%\
-

. master files i

. qto

m

J 553
Catchment Flow Lines.dwg

T = Catchment Line Placement.dwg l
s B
o DRMPRDOL.dwg Options
DRPRRDOL.dwg
_ DRPRRDO2.dwg [£] Update shest and view
LJ DRPRRDOZ.dwg A thumbnails now
- =
DRPRRDO4.dwg Copy Design Feed from
DRPRRDO5.dwg previous version
)x DRPRRDO6.dwg -

=% < 1 | 3

- Flename:  DRPRRDO7.dwg wL s |

Files of type: | AutoCAD 2018 Drawing (" dwa) | Cancel |

1
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Exercise 10.3

Chapter 10

Set Civil 3D Storm Sewers Migration Defaults

Pipe networks imported from the Storm Sewers Extension can contain hydraulic property information, such as
hydraulic grade lines (HGL) and energy grade lines (EGL) and more.

» Edit Feature Settings

1. In the Toolspace select the Settings (tab). Right click on Pipe Network and select Edit Feature
Settings.

TOOLSPACE

Active Drawing Settings View

-1 Parcel
&% Grading
o

[ Profile
i Profile View

i+ Superelevation View
R Cant View

#-[2] sample Line

-4 Section

HHI Section View

% Mass Haul Line
H-Bg Mass Haul View
& Catchment

E%ii] pine nohu

--E I

Refresh

Edit Feature Settings...

Prospector

m

Settings

Survey

I

2, Set the Allow Part Family Swapping to No and the Use Imported Part Id for Part Family to No, then
click OK.

A

- -
Edit Feature Settings - Pipe Network

(S S

Property Value

DiGeneral

DDegree of Curvature

OiLabeling

OiTime

BﬂDeﬂfault Styles

BﬂDeﬂfault Name Format

BﬂDe'fault Rules

m?ipe Network Defaults

a5lStorm Sewers Migration Defaults
Part Matching Defaults Standard
Parts List Used For Migration FDOT Drainage
Allow Part Family Swapping No
Use Imported Part Id for Part Family No

@d1Default Profile Label Placement

@d1Default Section Label Placement

—

Cwverride

Child O...

Lock

B B B B

m

[ o

Cancel ] [

Apply

J

[IF)E

4

Note

in Civil 3D.

FDOT Civil 3D Drainage & SSA

©2018 FDOT

Part Family Swapping is disabled with these settings so you can update the existing structures and pipes
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Chapter 10 EXPORT/ IMPORT STM FILE FROM SSA TO CIVIL 3D

» Import STM File in Civil 3D
1. From the Insert tab > Import select the Storm Sewers command.
. e | 2 &G - o0 - |{8kavil 3D +|=

Insert

ﬁn Land Desktop I @ 3 Create Iﬂ_'ﬁ
.r,";’] LandXML 9 Import Sur storm Sewers

»¢ Points from File -% Import Sull Imports pipe networks from an .stm file

Import

Import +
Y Pipe networks imported from the Storm Sewers Extension can
' Start DRPRRDO6 contain hydraulic property information, such as hydraulic grade

H - TOOLSPACE lines (HGL) and energy grade lines (EGL) and more.

Q ImportStormSewerData

2. Browse to the ssa folder under the C:\Civil 3D Projects\22049555201\Drainage folder and select the
file Proposed Drainage - SR61 - exportfromssa.stm.

e
Look: in: ’].553 v] @q CB. xq Views = Tools
E, +|  MName = Date medified Type
| 7] Proposed Drainage - SR61 - exportfromssa.s.. 8/16/2018 5:04 PM  STM File
|| Proposed Drainage - SRE1.stm 8/15/2018 1:20 PM STM File
b
l ¥ =
b
b
o=
"’"} < n | 3
[j File name: Proposed Drainage - SRE1 - exportfromssa stm - Cpen B
~ | Files of type: [‘.s‘.m Y“ Cancel ]

3. Click Update the existing pipe network.

' ™
Import Storm Sewers Data - Existing Networks Found M

You are trying to import a pipe network name
that exists in the drawing. What would you like
to do?

|| 9 Update the existing pipe network

< Create a new pipe network

Cancel

- J

"

4. No errors display in the Event Viewer.

10-8 ©2018 FDOT FDOT Civil 3D Drainage & SSA
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5. Grip PIPE-(6) and select the Pipe Properties command in the ribbon.

€7 ConnectPart 83 Split Network ‘ P ;
Je | &8 | & g |

@ Disconnect Part Eﬁ Merge Networks

letwork Pipe Structure  Edit Pipe Parts List Draw
operties| Properties | Properties Network @ﬂ Swap Part M inP
- Modi Network Too
Pipe P ——
+ Pipe Properties
Edit P Egit the parameters of a pipe abject in a pipe network
| E) N
‘ You can change the name of the pipe object, description, style,
g 5 render material, and more. You can also change part properties
RS and rules,
w
Ml &
o ey -
= G EditPipeProperties
/
: 4
I (53 /
=
v
c| 2
— =
17]
— \\\ I-ar ]

6. Open the Pipe Properties for PIPE-(6). The Hydraulic Properties have been updated. The Inner Pipe
Diameter is now 24" Click OK to close the dialog. Press ESC to clear the grips on PIPE-(6).

A Pipe Properties - PIFE-(5) IE@E

|I.nForTna1J'on | Fart Properties 'Rules I

Pipe Properties | Value
[El Hydraulic Properties
Hydraulic Grade Line Up 251
Hydraulic Grade Line Down
Energy Grade Line Up 26447
Energy Grade Line Down 243837
Flow Rate 000 cubic feet per second

Junction Loss
Return Pericd
[E] Part Data
Part Type
Part Subtype
Part Descripticn Pipe Cubvert 5D
Part Size Name 24" 5D PIPE CULVERT, OPT MATERIAL, ROUND
Cross Sectional Shape reular
Wall Thickness
I zterizl
Minimum Curve Radius
Manning Coefficient
Hazen Williams Coefficient
Darcy Weisbach Factor

Inner Pipe Diameter

FDOT Civil 3D Drainage & SSA ©2018 FDOT 10-9
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7. Grip Inlet S-(12) and Click Structure Properties from the ribbon.

3 a’ &2 Connect Part
[

H Structure | Edit Pipe
ties | Properties | Network (ﬁ Swap Part

&, Structure Properties

Structure Properties

pli2 éi’ Ed Edit the parameters of a structure object in a pipe network

properties and rules.

G EditStructureProperties

38 split Network

C@ Disconnect Part Eﬁ Merge MNetworks

You can change the name of the structure object, description,
style, render material, and more. You can also change part

&
Parts List Draw
M inPr

Network Too

& G160 o\&

8. On the Part Properties tab scroll down to the Hydraulic Properties. Notice the Hydraulic Grade Line
and Energy Grade Line are now populated with calculated values imported from SSA. Click OK.

Click ESC to clear the grips.

A Structure Properties - 5-{12)

|1r'|Formah'on Part Properties lComeched Pipes||R.L.|les I

Y ===

Structure Properties | Value -
= Hydraulic Properties
Hydraulic Grade Line 2512
Energy Grade Line 2644
Known Capacity 000
Bypass Target
Inlet Location On Szg
[l Part Data
Part Type Juncticn Structure
Part Subtype
Part Description
Part S5ize Name Precast Curb Inlet - Type 2 { Edge ) with 42 in. Dia Riser an
Structure Sh O
Werticzl Pipe nce 35.00
Rim to Sump Height 709
Wall Thickness 800"
Floor Thickness 8007
Materizl Reinforced Concrete
Frame Standard
Grate Standard -

[ o< J[ cancel |[ appy |[ tep |

9. Save the file and Close Civil 3D
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1 1 Viewing HGL and EGL in Profile View

DESCRIPTION

This chapter covers the steps to view both HGL and EGL in the Profile View

OBJECTIVES

In this chapter, you will learn about:
o Edit Pipe Styles
e  View Pipes in the Profile View
CHAPTER SETUP

Run the Chapter 12 - 22049555201.exe file and restore all files to the C:\Civil 3D 20XX Projects folder.

Do not change the location in which the Practice Files are installed. Doing so can cause errors when completing
the exercises in this training manual.

Exercise 11.1 View Pipes in the Profile

> Edit the Pipe Style

1. Start Civil 3D by double clicking the |

2. Click the Application menu then hover over Open and select Drawing.

H[_‘*‘EE DU

Search Commands

shortcut from your desktop.

{63 Civil 3D

3=

Open a file

D] few b Drawing

Open an existing drawing file.
[& Open »

E Save

= Drawing from the Cloud
g Open an existing drawing directly from

your Autodesk 360 account.
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3.

4.

Browse to the C:\Civil

DRPRRDO07.dwg. Click the Open button.

3D 20XX Projects\22049555201\Drainage folder and select the

A Salect File

]

Look in: ’ . Drainage

-~

m

1

Mame

. dem data
s dgn
J eng_data
. master files
. qto
J 553
Catchment Flow Lines.dwg
Catchment Line Placement.dwg
FS DRMPRDOL.dwg
FS DRPRRDOL.dwyg
FS DRPRRDO2.dwg
FS DRPRRDO3.dwyg
FS DRPRRDO4.dwg
FS DRPRRDOS.dwg
F= DRPRRDOG.dwg

DRPRRDO7.dwg -
4| n | r

m

File name: DRPRRDO7.dwg

Imitial View

v]@ﬂ@'xm Views  Tools

- Preview

[ Select Initial View

§

- Cpen

Files of type: [meing (" dwg)

Cancel ]

)l

Edit the pipe display style for HGL and EGL. In Toolspace, on the Settings tab, expand the Pipe
collection, then expand the Pipe Styles collection.

- TOOLSPACE

B

EO

MoX
= B

Master View

-

BD DRPRRDO07
"ﬂﬁﬁ‘ General
‘@‘ Point
--@ Surface
"%ﬂ Parcel

Alignment

¥ Profile

b Profile View

f i) Superelevation View
"ﬁ. Cant View

"['—')] Sample Line

b Section

I Section View

S Mass Haul Line

Dy Mass Haul View

[B4 Catchment

&3 Pipe Network

E|t9 Pipe

=R~ Pipe Styles

~@3 FDOT Buried Electric
~@3 FDOT Buried Fiber Optics
@3 FDOT Buried Tele

s

m

Fraspectar

| Survey | Settings

Toolbaox
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Viewing HGL and EGL in Profile View Chapter 11

5. Double-click the style FDOT Drainage to edit it.

: TOOLSPACE
B EE
Master VIE!‘W A é
=& Pipe Styles < g
2 FDOT Buried Electric 8
o
2 FDOT Buried Fiber Optics
- FDOT Buried Tele
-~ S FDOT CATV
-~ @ FDOT Conduit
@8 FDOT Culvert CD —l &
= oToRmRE |
=
-2 FDOT Ex Buried Electric v
- @3 FDOT Ex Buried Fiber Optic =
@3 FDOT Ex Buried Tele -
6. Select the Display tab in the Pipe Style dialog box.
[ B . T am T e
A Pipe Style - FDOT Drainage M
- I
|Informamn I|Pl»an I‘Froﬂl.e I|Secmn| Display ISnmmaryI I
View Direction:
’Plan v]
Component display:
Component Type ‘ Visible | Layer | Color | Linetype LT Scale Lineweight | Plot Style
Pipe Centerline H‘J PipeCulvert D BYLAYER BylLayer 1 BylLayer BylLayer
Inside Pipe Walls @ PipeCulvert [T]BYLAYER ByLayer 1 ByLayer ByLayer
Outside Pipe Walls @ PipeCulvert [T|BYLAYER ByLayer 1 ByLayer ByLayer
Pipe End Line @ PipeCulvert D BYLAYER Bylayer 1 ByLayer ByLayer
Pipe Hatch @ PipeCulvert [T]BYLAYER ByLayer 1 ByLayer ByLayer
Pipe Solid @ PipeCulvert [T BYLAYER ByLayer 1 ByLayer ByLayer
Component hatch display:
Component Type Pattern Angle Scale
Pipe Hatch EEuser single 45 1
[ ok ][ cancel || apply |[ Hep
w - - vy

7. Select Profile in the View Direction drop-down.

A Pipe Style - FDOT Drainage

Information |[Plan | |Profile ||Section | D
View Direction:
[Pban v]
Plan
Model
ible
Section
(. o
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Chapter 11 Viewing HGL and EGL in Profile View

8. For the Hydraulic Grade Line and Energy Grade Line components, turn On Visibility, and set other
display characteristics, such as color and layer, as shown. Click the Apply and OK buttons.

[ L Tam — = N
A Pipe Style - FDOT Drainage [

Information ||Flan  ||Profile |[Section | Display lSummaryl

.
View Direction:
[Froﬂle - ]

Component display:

Companent Type Visible Layer Color Linetype LT Scale Lineweight | Plot Style
P ¥p ¥ P g

Pipe Centerline Q PipeCulver... DBYLAYER ByLayer 1 BylLayer BylLayer
Inside Pipe Walls ; PipeCulver... [T]BYLAYER Bylayer 1 ByLayer ByLayer
Outside Pipe Walls Q PipeCulver... [T]BYLAYER ByLayer 1 ByLayer ByLayer
Pipe End Line Q PipeCulver... [T]BYLAYER ByLayer 1 ByLayer ByLayer
Pipe Hatch Q PipeCulver... |:|BYLAYER ByLayer 1 BylLayer ByLayer
Crossing Pipe Inside Wall Q PipeCulver... [T]BYLAYER Bylayer 1 ByLayer ByLayer
Crossing Pipe Qutside Wall Q PipeCulver... [T]BYLAYER ByLayer 1 ByLayer ByLayer
Crossing Pipe Hatch Q PipeCulver... ByLayer 1 BylLayer BylLayer
Hydraulic Grade Line ; DrainMisc ' ByLayer 1 ByLayer ByLayer
Energy Grade Line ;- DrainMisc . red DGN3 1 Bylayer BylLayer

Component hatch display:

Component Type Fattern | Angle Scale
Pipe Hatch [Huser single 45 1
Crossing Pipe Hatch [Fuser single 45 1
OK l [ Cancel ] [ Apply ] [ Help
L = = 4

» View Pipes

1. Zoom to the S-1 Profile View. Notice the blue line inside the pipe walls represents the hydraulic grade
line, the red dashed line represents the energy grade line.

S-1 Proposed Drainage - SR61
0+00.00-7+83.19

Note You may wish to fade the grid lines in the profile view. To do this set the layer transparency to 70 for the
layers GridMaj_dp and GridMin_dp.

|

1+00 2400 3400 4+00

2. Save the file and Close Civil 3D
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