o
S

Bentley
Institute

Practice Workbook

This workbook is designed for use in Live instructor-led training and for OnDemand self-study. The explanations
and demonstrations are provided by the instructor in the classroom, or in the OnDemand videos for this course
available on the Bentley LEARN Server (learn.bentley.com).

This practice workbook is formatted for on-screen viewing using a PDF reader.

It is also available as a PDF document in the dataset for this course.

Ponds I a Physical and Hydraulic
Introduction

SELECTseries 4 (08.11.09.845) or newer

About this Practice Workbook...

i This PDF file includes bookmarks providing an overview of the document. Click on the bookmark to quickly
jump to any section in the file. You may have to turn on the bookmark function in your PDF viewer.

i1 Both Imperial and Metric files are included in the dataset. Throughout this practice workbook Imperial values
are specified first and the metric values second with the metric values enclosed in square brackets. For
example: 1 2[3.4m]

i1 Having an appropriate workspace is very important when using the OpenRoads technology. The workspace
contains the standards and other design specifications needed to complete your work.

This training uses the Bentley-Civil workshop delivered with the software. It is very important that you select the
Bentley-Civil workspace when working the exercises in this course.
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Description and Objectives

Post-development runoff can be a lot higher than the runoff which occurred before the scheme was built (the pre-development situation).
There will be more impervious area, with a smoother surface and a quicker response time, than the grass and vegetation that it replaces.
This places an extra burden on the receiving watercourse, which can cause problems such as erosion and flooding.

For these reasons, it is common that the runoff from a proposed scheme needs to be controlled. This can either be to a maximum flow for a
stated storm event (e.g. so many ft®/s [L/s] for a 100 year, or 1% probability storm), or restricted to the pre-development levels. One
commonly used method for achieving this is some form of attenuation, such as a retention pond. This is used to store post-development
runoff and release it at a controlled rate. This ensures that the effect of the new development on the receiving watercourse is minimized.

Our class development is the construction of a road through a field. Assuming that a pond will be required:

We will first prepare out drainage model for the new pond inlet and outlet structures and their pipes i the physical layout
then we will analyze the pre- and post-development runoff to guide our pond design

we will then define the hydraulic characteristics of the pond and the outlet control structures

next we will make sure the pond and its network are hydraulically connected.
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Finally, we will analyze our design and adjust it as necessary to meet discharge targets.

Skills Taught

This workbook shows you how to:

Review the pre-development situation

Physically place a pond alternative, including pond inlet and outlet structures

Compare pre and post-development runoff

Define the pond storage characteristics and outlet control s

Integrate the Hydraulic Properties with the physical structures

=A =4 =4 4 -4 =

Analyze the results
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Skills Assumed

This training assumes that you are familiar with hydraulics, OpenRoads technology, and the OpenRoads technology utilities and drainage
capabilities. This is an advance class; it is assumed that you understand the concepts and techniques covered in the Subsurface Utilities

Learning Path.
Workflow In a Picture

i | Contributing

el Vetwork
Physical _-92¢c A4&5 Hydraulic
1. Create and make Current 4. Create Pond Element
a new Pond Topology o< 6 5. Set Pond's Stage-Storage values
Alternative and Scenario 6. Connect Incoming Headwall to Pond
2. Place new pond structures Set HW Boundary Element to Pond
a) Incoming Headwall 7. Define Composite Outlet Structure
b) Pond Outlet Structure 2bp<—18 Orifices? Weirs?
¢) Pipe from Network to Pond 8. Link the Pont Outlet structure to the
d) Pipe from Pond to Outfall 2 Composite Outlet Structure, and
3. Set the original Pipe bypassing 3 to the pipe to the outfall.

the pond to Inactive ™ Outfall
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Getting Started

1. Start the software.

2. Select the workspace...

InRoads, GEOPAK, and PowerCivil Users MX ROAD Users

A. Select the User, Project, and Interface settings. A.

1 User: Examples B.

1 Project: Bentley-Civil-Imperial or [Bentley-Civil-Metric]

On the MX Project Start Up window, click New Project.

Click Browse and select the folder where the training
dataset is located.

C. Keyin Training in the Project Name field.

1 Interface: Bentley-Civil

D.
Continue with step 3

E.
Help with the Workspace
If the Bentley-Civil-Imperial or [Bentley-Civil-Metric| projects are not
listed, review the troubleshooting information in the Bentley
Communities by clicking here or visiting communities.bentley.com =
and searching for ACivil Worksp

G.

Set the Default MX Project Settings to UK _imperial
[UK_metric].

Select the User, Project, and Interface settings.
9 User: Examples
91 Project: Bentley-Civil-Imperial or [Bentley-Civil-Metric]

i1 Interface: Bentley-Civil

. Click OK. The MX project files are created and the

software opens into a blank file named draw.dgn.

Select File > Open from the CAD menu.

Continue with step 3

3. Browse to the folder where you unzipped the dataset files and select the file _Pond Design.dgn [ _Pond Design-METRIC.dgn].
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ReviewingtheFi | e 6 s Sand Aleematives

Description

In this exercise, you will review the pre-development situation, looking at the scenario that has already been set up, and the data that it
contains.

Skills Taught

i Using Scenario Comparison tool

1 Reviewing Scenarios and Alternatives
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Using the Scenario Comparison tool to Compare Two Scenarios

1. In Compute, click Scenarios. 9
o _ _ _ L] Scenarios = ©
This file contains a number of Scenarios. We are concerned with two: a pre- and post-

development scenario. The difference in maximum discharge rates will determine our pond
control design. The pre-development scenario is named Pre-Development. The scenario

‘ Hydraulic Analysis
A X @ A @ T BSearch @

from which we will determine our post-development discharge rate is 100 Year SWMM ‘ g 1812:;2:;‘3;5
Analysis. = £ 100 Year Peak Flow Analysis
=) With Adjusted Headloss Coefficients
=3 Larger Pipes
{5 100 Year SWM alysis
£ 4 Pre-Development]
! “x Tools
2= =
. . . ""23— A ¥ ario Compariso
2. In Tools, click Scenario Comparison. Scenario Comparison
3. Click on the New icon =] Scenario Compariso
This opens the Create new scenario comparison tool. j\ a2 a-3|e
. : : pmparison’
4. Compare Pre-Development and 100 Year SWMM Analysis. e Create new scenario comparison um S
Select scenarios to compare
cenano
Scenano 1 Pre-Development v 3 3dy to beg
— g the list (on
Scenano 2 100 Year SWMM Analysis viie on of data
e-stamped

oK Cancel

There are a few Alternatives that are different. The only relevant difference i we will explain shortly i is the Active Topology Alternative.

If you right-click on the Active Topology header and click Compare, you will get a detailed =
comparison of the two topologies. —
A | A-@E| e ‘

>Tﬁ_=_‘) Pre-Development vs. 100 Year SWMM Analysie
= {3 Altematives

Achve T opolon.

User Data Ext¢ Co! re |
Physical ReSﬁ

Raundare Canl
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The essence is that the Pre-Development Topology contains a single
grass project-wide catchment and the network outfall. The 100 Year
SWMM Analysis contains the new pavement catchments but not the

pre-development grass catchment.

We 61 | review t he
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AXEBR-2| e

@ Pre-development vs. 100 Year SWMM Analysis
L:H% Altematives
EJ"}& Active Topology
-5 Differences - 11/4/2016 1:34 PM
3% User Data Extensions
=% Physical
Boundary Condition
Initial Settings
Hydrology
QOutput
Infitration and Inflow
Rainfall Runoff
Water Quality
Sanitary Loading
Headloss
Operational
=% Design
System Flows
SCADA

Scenario C
| Catch Basin ] Conduit ] Gutter | Catchment |
* Is Active? §
Label Is Active? 100 Year
i' ’re-development SWMM I
| Analysis
168: C [Catchment-3 i []
169: C |Catchment4 | [ | 4
170: C | Catchment-5 [ p
171: C | Catchment-7 [ _1
172: C |Catchment-6 L] 2
173: C | Catchment-8 [
174: C |Catchment-3 [ —
175: C | Catchment-10 [l
176: C | Catchment-11 []
177: C |Catchment-12 []
178: C |Catchment-13 []
179: C |Catchment-14 [l i
180: C | Catchment-15 ] ;
181: C | Catchment-1 [] 1
218: C |CatchmentPre | [] :

k\éatchment—Pre i
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Reviewingt h e FScénaridsand Alternatives

1. In Compute, click Scenarios.

& compute HE R
Q R f_}il

s o5 5%

E [2)

The Scenarios dialog lists the scenarios that are in the design. At the bottom of the list, there is a Scenario called Pre-
Development, and this is the one which models the situation before the scheme is built.

L] Scenarios - =
2. Confirm that the Pre-Development Scenario has a red tick against it, showing us that it is the current Hydraulic Analysis ‘
Scenario. D-X | B-@ B @ %% [FEsearch .

- 10 Year Design
=6 10 Year Analysis
=5 100 Year Peak Flow Analysis
(= With Adjusted Headloss Coefficients
= Larger Pipes
[=-E Main Network Only
{5 100 Year SWMM Analysis
(& Pre-development

3. Double-click the Pre-Development Scenario to show the settings for it in the Hydraulic Analysis tab of Utility Properties.

This dialog shows us the Alternatives and Calculation Options that the Scenario uses. We can see :g;j:g;:;gy S m—
that some of the Alternatives use the Base settings, and others have been changed. We will review the = UserDstaExtensions  Base User Data Extensions
.. . . . . Physical Design the System

ones that have been changed i starting with the Rainfall Runoff Alternative. Boundary Condition Base Boundary Condition

Initial Settings Base Initial Settings
. . - . drol SCS
Before we do that, note that the Calculation Options are set to SWMM. These options are covered in B"’u,puf’gy Fass OupiE
1 1 1 1 Infiltration and Inflow Base Infiltration and Inflow

the Analysis and Design - Dynamic Modeling class. i e
Water Quality Base Water Quality
Sanitary Loading Base Sanitary Loading
Headloss Base Headloss
Operational Base Operational
Design Base Design
System Flows Base System Flows
SCADA Base SCADA
Calculation Options

Solver Calculation Options  SWMM

4. In Compute, click Alternatives.

-
]
||
>

@Compute
QE &= @
WE B 8
e@E
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The Alternatives dialog shows all of the Alternatives. The ones that are used by the current Scenario

Bt Alternatives - ©
have a red tick against them. Hydraulic Analysis
B THW e
[ = 43 Active Topology

=% Base Active Topology
% Pre-Development
+ g User Data Extensions
= i@ Physical
- = Base Physical
2. Design the System
% Larger Pipes
+ i3 Boundary Condtion
+ 43 Initial Settings
= iz Hydrology
—}-=% Base Hydrology
2 SCS
+ i3 Output
+ 43 Infilration and Inflow
— 4z Rainfall Runoff
+- =% Base Rainfall
+ 43 Water Quality
+ 43 Sanitary Loading
Headloss
-1 % Base Headloss
=% Adjusted Coefficients
+ i3 Operational
43 Design
% Base Design
= Larger Spread Width
# {3 System Flows

343 SCADA
5. Expand Rainfall Runoff, then double-click 100 Year SCS Type III. = Rainfall Runoff : 100 Year SCS Type Il ( Drainage Desi.. — &
N v D@
Global Rainfall | » Manhole | [ Outfall | 7] Catchment| < Pond| 2 WetWell
The Rainfall Runoff Alternative dialog shows us that the Global Storm Event Altemative: 100 Year SCS Type i
has been set to SCS Type lll 24 Hour Storm. That tells CivilStorm how the rain  ciobal StormEvent SCS Type ll 24 Hour Storm (SC v
is falling during this event. The next thing to consider is what happens when it Source: Orphan (local)
hits the ground. Return Event 100
Intensity (Average): 7.292 mm/h
6. Close the Rainfall Runoff Alternative dialog. B — i
Duration (Modified Rational): 24.000 hours
Maximum Storm Intensity: (N/A) mm/h
* |v| =Basedata vl = Localdata [ = Inherited data

7. InView 1, zoom in to the graphics at the top of the view.

8. Locate the catchment boundary which is drawn in a green dot-dash line style.
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9. Hover over it, and a tooltip tells you that it is Polygon: Catchment-Pre. This is the catchment which models the pre-developed area of

10.

Copyright © 2016 Bentley Systems, Incorporated

land.

In the Alternatives dialog, double-click the SCS Hydrology Alternative.

The Hydrology Alternative dialog opens. Catchment-Pre is listed at the bottom. We can see that it is using the EPA-

SWMM Runoff Method, and the Loss Method
column tells us that it is using the SCS CN (Soil
Conservation Society Curve Number). We can
also see other information, such as the Outflow
Element that this catchment discharges to, which
is the outfall at the top of the graphics.

The Hydrology Alternative dialog also lists other
catchments, so why areno6t they
runoff in the Pre-Development Scenario?

The answer is because they are not active in this
scenario i they have been excluded from it. This
is done using a Topology Alternative.

=% Hydrology :
- e 2 @
[ Catchment 4 Low Impact Development Control | [Z] Catch Basin )
Column View
Use
<Al> * D Label 51:3?::1 Loss Method g:rt::rg Scaled
Constant Loss Rate Area?
Green-Ampt | § | | § !
*Groundwater 168: Catchmen 168 »Catchment-B | Unit HydrograplsCS CN |INR1 |
Horton 169: Catchmen| | 169 | Catchment-4 | Unit Hydrograp | SCS CN _}IN-RZ |
Generic UH 170: Catchmgn_ 170 ‘(_Iatchment-s | Unit HydrograpivSCS CN |IN12 |
Modffied Rational 171: Catchmen| | 171 | Catchment-7 |Unit Hydrograp | SCS CN |INL3 |
Rational 172: Catchmen| | 172 |catchment-6 |Unit Hydrograp | 5CS CN |INR3 |
RTK UH 173: Catchmen | | 173|Catchment-8 | Unit Hydrograp | SCS CN |INR4 |
SCSCN 174: Catchmen| | 174|Catchment-3 |Unit Hydrograp | SCS CN |IN-L4 |
SCS UH 175: Catchmen| | 175 |Catchment-10 | Unit Hydrograp | SCS CN |INRS |
SWMM-Runoff 176: Catchmen | 176 |Catchment-11 | Unit Hydrograp | 5CS CN |45
Initial Loss and Consta... 177: Catchmen | | 177 catchment-12 | Unit Hydrograp | SCS CN | e |
kit L oss and Lonsta. 178: Catchmen| [¥] | 178 |Catchment-13  |UnitHydrograp|SCSCN  |IN46 | ™
EII‘:::(Area 179: Catchmen| | 178 Catchment-14 |Unit Hydrograp | SCS CN |INR7 |
180: Catchmen| | 180 | Catchment-15 | Unit Hydrograp | SCS CN |INL7 | 7
181: Catchmen| | 181 |Catchment-1 | Unit Hydrograp | SCS CN |IN-L1 ™
218: Catchmen| [] | 218 CatchmentPre |EPA-SWMMRu|SCSCN __|o-
<
* |yl =Basedats ¥l =Local data [l =Inherited data 2
4
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Pre-Development Topology

1. Inthe Alternatives dialog, expand Active Topology, so you can see that the Pre-Development Alternative is current.

Note that this is a Base Alternative, not a Child Alternative. The reason for this is that a Base
Alternative cannot inherit from its parent. In the case of a Topology Alternative, by default nothing in
it is active, because it assumes that it has been created to contain new elements.

2. Double-click Pre-Development.

The Conduit tab is shown, and from this we can see that no conduits are active in this Scenario i none of the boxes in the

Is Active? column are checked.

3. Inspect the Gutter and the Catch Basin tabs. They show the same thing i that no

L]

' Hydrauiié Anai);sis

AIXRPERMIATET @

S

z 4@ Active Topology
I=X, Base Active Topology

elements of those two types are active in this Scenario. =
-2 e
£ Conduit Lateral | % Channel 12 | Gutter | @ Pressure Pipe [ 1 cat
* D label | i ‘
122: 55-1 122 |55-1 | =
123:552 | | 123]ss2 ]
124:553 | | 124|553 O
125: 55-4 | 125|s54 |
126: S5-5 | 126(s5-5 O
127:556 | | 127]s56 ]
128: S5-NoPon | 128 S5-NoPond O
134: S5- | 134ss- O
4. Scroll to the right, and inspect the Outfall tab. This time we see that the outfall Outfall — =2 S
is active, so we know that this Scenario does have an active outfall. B7:ss10 | M | 137(s510 O
138: 55-11 | 138[ss11 O
139:55-12 | | 139)ss-12 O
140:S5-13 | | 140|ss-13 O
% * || =Basedata [l =Local data O =Inheriteddatag
-2 e
| % Transtion | 2 Tap | © Cross Section | [ Outfall [ Catchment
- * D | label | AdI;e_, ‘
214: Outfall 214 | Outfal | ]
L3
'* [y] =Basedata vl =Llocal data [] =Inherited datag
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Finally, inspect the Catchment tab.

Here we can see that only Catchment-Pre is active in this Scenario T in ‘ﬁ'
other words it is the only one that contributes runoff in it. S-Hiv-Be -
o |2 Transtion | 2 Tap | 2 Cross Section | [ Outial| [ Catchment | =
5. Close the Topology Alternative dialog. T s
¢ D ‘ Label Active?
169: Catchment-4 169 | Catchment-4 O
170: Catchment-5 170 | Catchment-5 [}
171: Catchment-7 171 | Catchment-7 |
172: Catchment-6 172 | Catchment-6 O
173: Catchment-8 173 | Catchment-8 O
174: Catchment-9 174 | Catchment-9 O
175: Catchment-10 175 | Catchment-10 |
176: Catchment-11 176 | Catchment-11 O
177: Catchment-12 177 | Catchment-12 O
178: Catchment-13 178 | Catchment-13 O
179: Catchment-14 179 | Catchment-14 |
180: Catchment-15 180 | Catchment-15 O
181: Catchment-1 181 | Catchment-1 O

Copyright © 2016 Bentley Systems, Incorporated

!
(

: Catchment-Pre

<

Catchment-Pre

vl =Local data

[ = Inherited da?
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Ensuring Good and Post-Development Numbers

Before moving forward with a new Pond Design, it is a good idea to make sure that the calculations for the Pre-Development and the current
PostDevel opment Scenarios are good. We really do not know when tho
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Activating CivilStorm

1. On the menu, click Tools, then click as shown in the picture below to switch to CivilStorm.

Product Add-Ins » B Activate Descartes I:H B || &3 | o View 2 - Top, Default-3D
v Tasks [

Subsurface Utility Design and Analysis » & Activate Subsurface Utility Engineering

Animation » ‘E Switch to Bentley StormCAD Unlimited Current Hydraulic Analysis Product (StormCAD 100 Inlets) »
Base Geometry »| &l Switch to Bentley CivilStorm

Cells » @ switch to Bentley SewerCAD

Change Tracking »| @ Switch to Bentley SewerGEMS

Note: CivilStorm is not included by default in an OpenRoads license. Activating CivilStorm will log usage against the
License Server.

You will see a warning message about licensing and the potential to incur charges if you
do not own the appropriate license.

Switching to this solver MAY INCUR ADDITIONAL LICENSE
USAGE CHARGES.

Select Yes to save your current work and change the currently
active hydraulic analysis product to Bentley CivilStorm. This
change will remain in effect throughout the current session.

2. Click Yes.

CivilStorm is activated, and the extra functionality that it contains is now available.
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Batch Computing Pre and Post-Development Scenarios

Our engineering goal is to cap the post-development peak discharge rate to the pre-development peak. We need the rates for both. We will
Compute the Pre-Development Scenario and the last still-valid post-development Scenario: 100 Year SWMM Analysis (the pond scenario is
not ready for calculations yet).

We could compute these Scenarios on their own. However, we compute multiple Scenarios at once using the Batch Run mode.

L] Scenarios — =
1. Inthe Scenarios dialog, click the pull-down arrow to the right of the green Compute arrow icon. Hydraulic Analysis
) A-X il Bia@ @@ T T FHSearch @
2. Click Batch Run from the pull-down. & lcYeafD]a%gn
= 10 Yaar Analucia
The Batch Run dialog lists the available Scenarios.
3. Check the Pre-Development and 100 Year SWMM Analysis Scenarios and click the Batch button.
Lo Scenarios - ©
Hydraulic Analysis e Batch Run
1+ X fil { @ 5 F5 Search @
~ Label Solver
= 10Y8 Scenario =
& 10Ye! || 10Year Design GVF-Rational (Stor
=R, [] 10 Year Analysis GVF-Rational (Stor
=) efficients [T] 100 Year Peak Flow Analysis GVF-Rational (Stor
= [T] with Adjusted Headloss Coef e e ey
| Batch Run. &7.322 B [larcer Piges Please Confirm E
& Pre-Development [v] Pre-Development |

[v] 100 Year SWMM Analysis

[ ] 100 Year SWMM With a Pond )
L= b bl 0 Run 2 scenarios as a batch?

Yes{} No

Batch Select

4. Inthe Please Confirm dialog, click Yes.

Both Scenarios are computed, and i because they are using the SWMM solver - this includes calculating the runoff
hydrographs and routing them through the system.
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In the case of the Pre-Development Scenario, the system only comprises the catchment and an outfall, as we have seen
from reviewing the Topology Alternative.

The 100 Year SWMM Analysis Scenario, however, includes all of the other catchments, the inlets, and the conduits that
we can see. It also ends at the outfall at the top of the graphics i this outfall is active in both Scenarios.

Note: you do not get the same level of feedback about the calculations. If you want to be sure about calculation
completion of particular Scenario, you would have to calculate them individually.

5. Click OK on the Information dialog if one appears.

Copyright © 2016 Bentley Systems, Incorporated DO NOT DISTRIBUTE i Printing for student use is permitted
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Preparing for the Pond

Now that we know how our file is set up and that our calculations are current,let 6 s set it wup for a Pond.

We will create a new Pond Scenario pointing to a new Pond Topology.

Scenarios have been covered in other classes, and the Managing Multiple Scenarios class goes into some depth on this subject.

Copyright © 2016 Bentley Systems, Incorporated DO NOT DISTRIBUTE i Printing for student use is permitted
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Creating a new Active Topology Alternative for the Pond

We will need a new Topology Alternative, to store the new pond elements. Why?
1 We d avanbpond elements to be included in the pre-development scenario.

T We dondét want them in the proposed system that heunmitgated desigrsi gne
intact.

i There may be multiple mitigation alternatives for evaluation, such as underground storage, different sized ponds or
combinations thereof.

T Multiple Scenarios are easily managed nano Changes tothe age design willdheg e n
inherited by all the children.

T Maintai niprojpbdad fspgraeg e provides a clear and cleanly fAarchivedo?a

evaluation.
1. In the Alternatives dialog, expand Active Topolo
9 P P 9y 1 Alternatives - & n
2. Click the Base Active Topology Alternative Hydrauic Anslysis
AXD2E8AAT T 9
3. Right-click, then click New > Child Alternative S R e
2 05; p.gotegopm New » Child AI[:§mative
4. Click the new Alternative, change the name to With Pond @Physcal | Delete ___ | Base Alternative
~I =y Base Physical |

The Alternatives dialog should look like this now.

Bt Alternatives — &

|
Hydraulic Analysis
AXASNAATYT 0
= 43 Active Topology

= B\ase Active Topology

=
2. Pre-Development
+-4i2 | lsar Nata Fetansinne

We have created a Child Alternative of the Base Active Topology Topology Alternative because we want to inherit the
settings from the parent. We want the conduits, catch basins, and catchments to be active, because they will discharge
into the pond.

The Utility Properties dialog should look like this now. Altematnes :
Active Topology With a Pond
User Data Extensions <I> Base User Data Extensions
Physical <I> Larger Pipes
Boundary Condition <I> Base Boundary Condition
Initial Settings <> Base Initial Settings
Hydrology <I>SCS
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Creating the Pond Scenario

1. Inthe Scenarios dialog, click on the 100 Year SWMM Analysis Scenario.
. ST . . Hydraulic Analysis
2. Right-click, and select New > Child Scenario. X I Simsc ]
3. Name the new Scenario 100 Year SWMM With a Pond. g
= [@ 100 Year Peak Flow Analysis )
4. Select it, right-click > Make Current - e
=+ Main Network Onl
B2 =1 100 Year SWMM Analysis S| §
{&@ Pre-development Make Corent |
=S | ACompute ’,- o .
i New '  Base Scenario
Properties Child Scenario [
The Scenarios dialog should look like this now. » Scenarios — O
. . . .. Hydraulic Analysis
Note the red tick showing that the 100 Year SWMM With a Pond Scenario is A% @D @38 ¥ |Esearh @
current. -~ 10 Year Design
S‘@'é})rggr\gﬁlgizk Flow Analysis
Ensure that this is how your dialog looks. 58 Wit Adjsted Headloss Goeficients
‘ a Egrl%/lea:: ;\‘:::NOI’k Only
[=-E 100 Year SWMM Analysis
i @@ 100 Year SWMM With a Pond
‘ - Pre-development
Note: We need to make this new Scenario current because the next step is to create some new Alternatives for the new
pond elements. The work that we are about to do will be stored in the Alternatives that are active, so it is important to set
this up correctly. All is not lost if you make a mistake here, because you can change things like the Topology Alternative
after an element has beencreated. It 6 s easi er to get the setup right bef
3 Alternatives
Active Topology
. . . . o . User Data Extensions
5. Double-click the 100 Year SWMM With a Pond Scenario, to show the settings for it in the Hydraulic o
Analysis tab of Utility Properties. inil Settings
ot
This dialog shows us the Alternatives and Calculation Options that the Scenario uses. At the om0 ko
moment, everything is inherited from the parent Scenario. In many cases, this is what we need i for e o
example the inherited Physical, Hydrology, and Rainfall Runoff Alternatives contain the correct data. ==
Design
6. Click the Active Topology Alternative and select With Pond. oo

3 Calculation Options.

Salver Caleulation Ontinns
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<I>Base Active Topology

<New. >

<I> Base Active Topology
Base Active Topology
Pre-Development

<I> Base Ougdut

<I> Base Infiltration and Inflow

100 Year SCS Type il

<I> Base Water Quality
<I> Base Sanitary Loading
<> Adjusted Coefficients
<I> Base Operational

<I> Larger Spread Width
<I> Base System Flows
<I> Base SCADA

SWMM
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Placing a Structure to Discharge into the Pond

The pond is next to the northernmost pipe in the network.

1.

Zoom into this area.

The next step is to define the inlet structure for the pond. We will use a headwall for this.

2.

Copyright © 2016 Bentley Systems, Incorporated

In Components, click Place Node. @ components

d@ @y

WEl =+ @ 3
E & Place Node

In the Place Node dialog, select the Headwall A Feature Definition.

Type a Prefix Name of HWtoPond so that the new label clearly identifies which structure this is.

At the Select Reference Element for Elevation. Reset to Type Elevation prompt, click the
pond bottom.

Click to accept the default Placement Type (By Minimum Depth).

Locate the headwall in the bottom right corner of the pond (the exact position is not critical).

DO NOT DISTRIBUTE i Printing for student use is permitted

[ Place Node - ©
|| Vertical Offset  -4.000
(] Rotation 0'00°

Placement Type By Minimum Depth

Feature Lol
Festure Definition  Headwall A v
Name Fﬁhx HWioPond

[Select Reference Element For Elgvation

<Reset> 1o

Type an Elevation

Feature Site_Pond
Active Profile: Bottom
Level Site_Pond

kCtosed Complex Element ch;m
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8. Rotate the node as you wish.

9. Click to accept the rotation.

Copyright © 2016 Bentley Systems, Incorporated
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Creating a Pond Outlet Structure

10. In Components, click Place Node. @ components

V‘g . % : = @ ‘ .-=+ ["] Elevation 31645000
—-'; \:‘ Vertical Offset \OOOQOO
_EJj Place Node [] Rotation 10'0'0"

Feature

11. In the Place Node dialog, select the Drainage Nodes > Pond Outlet Feature Definition.

Placement Type |By Minimum Depth

Pond Outet
Po-

Feature Definition

Name Prefix

12.

At the Select Reference Element for Elevation. Reset to Type Elevation prompt, click the pond water

top graphic.

Note that this is for the top of the structure . There is also a pond fAFreeboardo
which you pick. The hydraulic information i the control structures, weirs, orifices, etc. T is input later.

\

13.
14.

Select the default Placement Type (By Minimum Depth)

At the Define Pond Outlet prompt, datapoint near the top edge of the pond (the
exact position is not critical)

15.
16.

Rotate the node as you wish

Click to accept the rotation.

graphic.

\Y}\

D

Feature: Site_Pond
Active Profile: WaterTop

Closed Complex Element:

Pond Top - Water

/7=~ Levet: Site_Pond
/ / | Ref: Pond (Pond_Grading Model.dgn)
/]
/
/ /
! i
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