Designing a Pond

This course is for the 2023 Release 1 version of:
OpenSite Designer CONNECT Edition
OpenRoads Designer CONNECT Edition
OpenRail Designer CONNECT Edition

About this Practice Workbook...

= This workbook is designed for use in Live instructor-led training and for OnDemand self study. OnDemand videos
for this course are available on the LEARNserver.

m This PDF file includes bookmarks providing an overview of the document. Click on a bookmark to quickly jump to
any section in the file.

m  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: 12.0’ [3.4m].

= This course workbook uses the Training and Examples WorkSpace and the Training-Imperial or
Training-Metric WorkSet delivered with the software.

= The terms “Left-click”, “Click”, “Select” and “Data” are used interchangeably to represent pressing the left mouse
button. The terms “Right-click” and “Reset” are also used interchangeably to represent pressing the right mouse
button. If your mouse buttons are assigned differently, such as for left-handed use, you will need to adjust
accordingly.

Have a Question? Need Help?

If you have questions while taking this course, you can submit questions to the Civil Design Forum on Bentley Communities
where peers and Bentley subject matter experts are available to help.

.f' -Benﬂeg Edition: 06-01 Course Level: Intermediate

- Institute
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Course Overview

This class will look at how to create a pond from a terrain model and to add attenuation to the drainage system.

OpenRoads Designer technology was used to build a pond and a terrain from that pond, so it is all fully parametric. The file has been
referenced into the imported drainage network file.

If you do need to modify the volume and the terrain of this pond at any time you can come back to this file, change the values and of course
the OpenRoads Designer model will automatically update and therefore you can use this for your pond hydraulics.

The class also covers how to place headwalls to outfall into the pond for the mainline drainage, create a Pond Outfall structure with vortex
valve. We will also create pipes connecting all the structures, asses their invert levels to ensure that they have a reasonable gradient.

Finally, we will compute a scenario that will assess the whole network
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Getting Started

1. Start the software.
2. Setthe WorkSpace and WorkSet.

The WorkSpace and WorkSet define standards that are used by the software, and the ones used for this training are installed during the
software installation.

Typically, the WorkSpace contains organizational standards and the WorkSet contains project standards.

a. Select Training and Examples from the WorkSpace drop-down menu.
Training and Examples ~ Training-lmperial ~

b. Select Training-Imperial [Training-Metric] from the WorkSet drop-down |
menul. Recent Files

ntegrated Highway Lifecycle

Training-imperial
Training-Metric
3. Open an existing file.

a. Select Browse.

b. Browse to C:\Bentley Training\Designing a Pond or other folder where you unzipped the dataset files.

C. Select the file Mainline-Drainage-Imperial.dgn [Mainline-Drainage.dgn] and click Open.

Note: If you get a message stating “Incompatible Civil Data”, this is because the training files are “aligned” to OpenSite Designer.
Clicking Yes will align the file to the software you are using (OpenRoads Designer or OpenRail Designer). This will have zero impact for
the training courses. However, note that in production, upgrading the file will make the file read-only in OpenSite Designer. Full
information is available at Bentley Communities - Product Realignment.
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Exercise 1: Completing the Imported Proposed Drainage Network

Description

In this exercise, you will add Inflow Headwalls, a Pond Outlet Structure to the pond, and then add an Outfall for the system and connect the
nodes with pipes

Skills Taught

= Open a design file and check the references
= Place Nodes using AccuSnap
= Place Pipes

= Review and modify the inverts of the pipes
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Checking Project Reference

In this section you will asses the reference files that are attached.

1.  On the Home ribbon, click Attach Tools > References.
Note that References have already been attached and some have the Display icon clicked to turn off the Default/ Default-3D model.
a. Check the Default-3D model References also.
b. Put focus back on to View 1, by clicking on its title bar.

c. The Default model References are shown below.

Tools  Properties

‘v e 3 Y DG AHPOPR T D % Hilite Mode: | Boundaries +
Hierarchy Slot ~ \‘j 3 File Name Model Description Log Orientat Present Visible Ec [ ] J * j
(8| Mainline-Drainage.dgn, ... 1 Geometry.dgn Default Master Model Coinc.. Wire.. Wirefr. v
2 Terrain.dgn Default-3D Master Model Coinc.. Wire.. Dynamic «
3 Mainline-Drainage.dgn Default-3D Ref Coinc... Wire.. Dynamic
4 Mainline-Corridor.dgn Default Master Model Coinc.. Wire.. Wirefr..
5 Intersection-Corridor.dgn  Default Master Model Coinc.. Wire.. Wirefr.
6 Mainline-Pond.dgn Default Master Model Coinc.. Wire.. Wirefr..
7 Hi-Lo.dgn Default-3D Global Origin aligned... Coinc.. Wire.. Dynamic «
8 Hi-Lo.dgn Default Global Origin aligned.. Ref Coinc.. Wire.. Wirefr.
9 Mainline-Pond-Nodes.dgn Default Master Model Coinc.. Wire.. Wirefr.
Scale | 1.000000000 + | 1.000000000 Rotation | 00°00'00" Offset X | 0.00000 Y | 0.00000
DE E y B D Nested Attachments ¥| Nesting Depth: | 0 Display Overrides: ¥
o 7 New Level Display ¥ Georeferenced -

The file has existing and design surface terrains, the mainline corridor, the high/low points of the design terrain and the pond terrain.

The Mainline-Pond.dgn contains the Geometry of the Layout of the Pond.

Note the F7 shortcut has been selected to turn off Construction Class elements. This is a toggle on/off and can be used as and when
required.
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Place Headwalls and Outfall

In this section you will place two Inflow Headwall will first be placed into the pond. Then we will place the Outfall Node.

HH 1. Select Drainage and Utilities Workflow.

. 4%; Place Mode —
2. On the Layout ribbon, Feature
a. SeleCt, LayOUt > Place Node. Feature Definition Training Headwall
MName Prefix IH-1
b. In the Place Node dialog, check Vertical Offset, set value to 0, 0
Elevation
C. Set the Feature Definition > Node > StormWaterNode > Headwalls > Sloped End Section, Elevation is the Invert [
Concrete > Training Headwall () Elevation 36.750
d. In the Name Prefix type IH_1. Baseline Reference
Baseline Reference (]
The Back-Of-Berm-Profiled D-EWKS-Back of Bench has an elevation of 36.75ft [171.2m]
Rotation
Rotation Mode Absolute
@ Rotation 200
e. At the Select Reference Element for Elevation. <Reset> to Type Elevation i
prompt, Reset, and type an elevation of 36.75ft [17.2m]. &5 Place Node -
f. In the Default view snap to the point in the top right of the pond. FEnlee
Feature Definition Training Headwall
g. Data point | Name Prefix H_1
h. Rotation Mode > Absolute and set the Rotation to around 200 degrees and © T N
data point. : R Elevation is the Imvert [
B Elevation 36.750

Baseline Reference
3. Place a second Headwall by snapping to the point below and left of the first

Baseline Reference O
Headwall.
Rotation
a. In the Name PrefiX > |H_2. : /4 Rotation Mode Absolute
/| @ Rotation 200.00°

b. At the Select Reference Element for Elevation. <Reset > to Type Elevation
prompt, Reset, and type an elevation of 36.75ft [17.2m)].
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C. In the Default view snap to the point in the top middle of the pond.

d. Data point

e. Rotation Mode > Absolute set the Rotation to around 750 degrees and data point.

f. Esc to exit the command.

-

¥/
2/ £
&y

S

§ ! S | Select Rotation lzce
/ ™| |Select Rotation or Reset to Place |again fon ar Reset to Flace

|zgain —— = ]
& % Fotation:Rotation 151]"40'42.’

| Rotation:Rotation | EITTPEEE ?
/77 \_,/L'/_J/
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4. The Default-3D view displays the placed Inflow Headwalls.

W View 2, Default-3D (=T
Mm-S~ P22P0@N H1uREER ST
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An Outfall for the conveyance system is required. /i Place Node

. Feature ~
i 5. On the Layout ribbon, Feature Definition
Name Prefix
a. Select, Layout > Place Node. Cevation R
. . levation is the Inver D
b. In the Place Node dialog, check Vertical Offset, set value to 0,/0]. ool
. ey o« e Rotation ~
C. Set the Feature Definition > Node > StormWaterNode > Outfalls > Training Outfall T
. Rotaton
d. In the Name Prefix > OF_1. ,
— Cross Section from Surface ~
Qnly Include Contributing Slopes
Maximum Offset 0.00000
e. Atthe Select Reference Element for Elevation. <Reset> to Type Elevation % T — )
prompt, Reset, and type an elevation of 24.5ft [7.5m)]. /C / R =
. . / Feature Defirition | Training Outfall ~]
In the Default view snap to the point below the pond. L N o X
Elevation -~
. levation is the Invert O
f. Data point ; i I
Rotation ~
g. Rotation Mode > Absolute and set the Rotation to around 145 degrees and Rotoon e M
data point. \R Crera—
it Cross Section from Surface ~
. Only Include Contnbuting Slopes
X
e o2 Do 2 =]
m- - 4L PEORD|Y

b e

O
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A Pond Outlet Structure is required to control flow from the pond to the Outfall.

6. On the Layout ribbon

Select, Layout > Place Node.

a.
FH b. In the Place Node dialog, check Vertical Offset, set value to 0,/0]

Set the Feature Definition > Node > StormWaterNode > Pond Outlets > Pound Outlet Structure.

a o

. In the Name Prefix > POS-1.
e. At the Select Reference Element for Elevation. Reset to Type Elevation prompt, Reset, and type an elevation of 36.75ft [17.2m)].

f. In the Default view snap to the point on the top of the pond bund.

g. Rotation Mode > Absolute and set the rotation to around 45 degrees and data point. i
f‘ Place Node = x £
| Feature ~
Feature Definition Pond Outlet Structure |
Name Prefix POS-
Elevation ~

Elevation is the Invert

Elevation 11.20000

- X
.// : nge:;m:mm or Resel fo Place
o pe) / Rotation Mode Absolute ~ & Rotation Rotation | ESENTIAR
T x ) / Rotation 1450000 0" S
Define Pond Outlet
& E\evat\on:EIeyatlom 11.20000 7 /
Point: POS_1 Only Include Contributing Slopes .'
Level: Default . Rl o ',/
Ref: 9 (Mainline-Pond-Nodes.dgn) Maximum Offset 0.00000 7
‘,/V.
e
_— [N
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Place the Pipes

In this section you will now place the pipes connecting the Headwalls to the Drainage System and the Pound Outlet

structure to the Outfall.

1. Select Layout > Layout > Place Conduit.

a. In the Place Link Between Nodes dialog, set the Feature Definition > Conduit > StormWater > Pipes > Circular > Storm Water

(Concrete).

b. Set the Description > 18” [450mm], this is the Catalog Conduit Pipe Size Label.

In the 2D View 1 follow the prompts.
C. Select, Start Node > (Road Edge Channel Inlet) SO-2

d. Select, Next node to make a connection > (Headwall) IH_1.

i Place Link Bet... — pd
Curve Variables -~
[ Pull |0.02500 |
[] Segment Length |24.'.|g"|-|]-|} |
[ Slope |0.00% |
Feature o~

Feature Defimtion

Storm Water (Concrete) - |

Name Prefix |55- |
Type Conduit Catalog
Description |45{Irnrn e |

e. Repeat for the (Headwall) IH_2, and the (Pond Outlet Structure) POS-1 to the (Outfall) OF-1.

f. Esc to exit the command.

The connections are displayed in both the 2D and 3D views. The connections can be modified later if the snaps to the

Connection Regions are incorrect.

The placing of the pipes should resemble the layout in the following images.
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o
'\\?’%
Select next node to make & connection.
<Alt= to place curve.
- L <CHl> to place bends.

Select next node to meke a connection. iF{ese?;;oagglec{Isfart node.

<Alt> to place curve. -

<Ctl> to place bends. Mode: IH_2 1 Shape /|

<Feset> to select start node. Level: Util_Storm_Modes

R

V Select next node to make a connection.
<Alt= to place curve.
<Ctl= to place bends.
<Reset> to select start node.

Nede: OF-11 Line -
Lewvel: Default e

The pipe from the Pond Outlet Structure requires an invert elevation just above the bottom of the pond so we can get water to the Outfall.

g. Select the pipe SS-11 from the SO-2 catch basin that connects to the Inflow Headwall IH_1.

h. From the Context Sensitive Toolbar select > Utility Properties
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From Utility Properties see the Length (Scaled) (m) is 72.730ft [22.168m)]

We need a reasonable slope from the Catch Basin SO-2 to Headwall IH_1, so we are going to amend the IH_1 invert to 31.62ft [9.605m]

Note: When Set Invert to Stop? Is set to True the Inflow Headwall Invert will control the incoming pipe invert.

@@E%@x

| Utility Properties i

2. Select > (Headwall) IH_1
a. From the Context Sensitive Toolbar select > Properties.
b. Set the Invert Elevation > 31.62ft [9.605m].

3. Re-select the pipe SS-11
a. Check the Invert (Stop) from Utility Properties.

Note: The Inflow Headwall invert was modified so this adjusted incoming pipe invert.
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\ Conduit Description Circle - 450.0 mm
Set Invert to Start? True
Invert (Start] (m) 9.655 |
Set Invert to Stop? True
Invert [Stop) (m) 10.556 |
@é Hzs User Defined Leng Falze
o | Length (Scaled) (m) 22168 |
Length (Unifizd) (m) 97 168
Length (Construction) (m]) 21526
Slope (Calculated) (m/m -0.0406

» Origin

513041.86906m.6653511.
Scale X 1.00000
Scale Y 1.00000
Feature Name IH_1

Feature Definition
Description

Training Headwall

- s

Ground Elevation
Invert Elevation

Use Slope of Surface
Elevation Reference
Ltility 1D
Station/Offset Referen
Match Slope of Condu
Utility Properties

10.24300

960500 1

False

114

None

False

Open Liility Properties

(]

» Reference Point
» Point
X
Y
Rotation
Ratation Reference
Absolute Angle

513041.86906m,6653511.
513041.86906m
6653511.53745m
200°48"17.5"

None

True

s ;o7
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Select > (Headwall) IH_2

a. From the Context Sensitive Toolbar select > Properties

b. Set the Invert Elevation > 34.1ft [10.376m].

Select the pipe S512

a. Check the Invert (Stop) from Utility Properties.

o~
» Origin 513022.11421m . 6653500.
Scale X 1.00000 (<
ScaleY 1.00000
F - Fai o L T ./-/‘
Feature Name IH_2
Feature Definition Training Headwall
Description

Ground Elevation

Invert Elevation

Use Slope of Surface
Elevation Reference
Utility 1D

Utility Properties

11_02000

10_37600

I—

Station/Ciffset Referen
Match Slope of Condu

Falze

115
None
Falze

Open Liility Properties

Reference Point
Point

X

A

Rotation

Rotation Reference
Absolute Angle

513022.1142 1m.6653500.
513022.11421m
66535001004 9m
145°01°25. 7"

None

b. Close the Utility Properties dialog.

= /

E'J Properties - Storm Water Segment - 55-12 (117) — *

Subsurface Litliies  Hydraulic Analysis

)

T - U~ []Addto Selection

<Show All= w
|F‘n:u|:uert5' Search v| D~
Conduit Description Circle - 450.0 mm -
Set Invert to Start? True
my 10.406
True
Ivert (Stop) (m) 10.376 |
Has User Defined Length? Falze
ength (Scaled) (m) 13.051
gt 13.051
Length (Construction) (m) 12.700
Sl [ =lrlstadl fmlmi nnnoa
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6. Select > (Pond Outlet Structure) POS- 1

a. Modify the Invert > 30.6ft. [9.300m], the bottom of the pond has an elevation of around 30.2ft [9.200m].

|Ise Slope of Surface

Baseline Reference
Baseline Station
Baseline Offset
Chwner

COperational Status
Quality Level
LUtility 1D

Ltility Properties

True

None
0+000_000
0.00000m

In Service
Undetermined
103

Open Lkility Properties

Feature Definition
Feature Name

Pond Outlet Structure
POS5-1

Description Pond Outlet Structure
Paint 513035.85598m 6653488 .
X 513035.85598m

Y 6653488 45758m

Rotation 45°00'00.0"

Fotation Reference  MNone

Absolute Angle True
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Exercise 2: Place Pond

Description

This exercise will look at creating a pond to control flow rates by storing floodwater and releasing it slowly once the risk of flooding has
passed.

Skills Taught

= Place Pond
= Review the Pond Hydraulics
= Review the Inflow Headwall Hydraulic properties

= Review the Pond Outlet Structure properties
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Place the Pond

In this section you will now place the pond.

1. Set View 2 Default 3D as the active view. Turn off the Level Display of the Components in the Mainline-Pond.dgn reference.

This will help with the selection of the Pond Terrain Model

2. Select, Home > Primary > Level Display

= Level Display - View 2 = x
a. Select Reference > Mainline-Pond.dgn Dy R [Viewbisiy =
b. Uncheck levels > D-Comp-EWKS-Fill and D-Comp-EWKS-Cut | Y tnone) v [Levels v | [&4 ~
Note the top elevation of the pond is 36.75ft [11.200m]. This could be checked using Analyze ©18 mainline-drainage.dgn, Defautt-3D
. Ref, Geometry.dgn, Default-30
POInt' Ref-1, Terrain.dgn

Ref-2, Mainline-Corridor.dgn, Default-3D
Ref-3, Intersection-Corridor.dgn, Default-3D
Ref-4, Hi-Le.dgn, Default-3D

@ 3. SelectLayout > Layout > Place Pond. Ret:3, MainlinePond.dgn, Defoult. 3D

a. Set Pond method > From Terrain Model e Used =

D-TERR-Breakline L

b. Check on Maximum Water Elevation and set a value of 36.0ft [17.000m)]. D-TERR-Boundary .

D-MISC-DNC .

c. Set the Feature Definition > Drainage Area > Pond > Pond. D-EWKS-Hinge .

D-EWKS-Front of Bench .

d. Name Prefix > P-1. slohel bt

. . D-COMP-EWHKS-Fill .

€. Data point in the Default view to accept the Pond method. D-COMP-EWKS-Cut .

E-TERR-Void
E-TERR-Triangle

E-TERR-Spot
E-TERR-Profile
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f. Select the Design-Contours-Pond Terrain Model from the Default-3D view.
Move the cursor back into the Default view.

The prompt displays the lowest and highest elevation of the Design-Contours-Pond
Terrain Model. The Maximum Water Elevation is set in the Place Pond dialog.

g. Data point to accept the elevation.

h. Set View 1 Active, Data point anywhere within the bottom of the pond to Select
Point Within Pond Area

i. Select an Inflow for the pond, select > (Inflow Headwall) IH_1.
j- Select an Outflow for the pond, select > (Pond Outlet Structure) POS-1.

k. Data point to Accept the Boundary.

Level: Uhl_Storm_Areas

You can now see the Pond Boundary in the Default view.

-F'ol'_.'gon: P-1 }

ﬁ Place Pond - X
Pond method | From Termain Model [+ ]|
[ Maximum \water Elevation |'I1_DDDDD |
Feature -~
Feature Definition |F‘ur1d o |
| Mame Prefix |F‘- |
n
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4. Select Pond Boundary and from the Context Sensitive toolbar, Select > Utility Properties
You will see the Properties of the Pond

a. Select Physical > Elevation-Area > Collection of 3 items.
v  <Geneml>

D 433
] ) o Label P-1
b. Select the ellipse to view the collection items. Notes
GI5-1Ds <Collection: 0 tems:
The collection has been built by finding the surface area at every unique Hyperlinks [y  <Collection: Oitems>
elevation in the Pond Terrain Model, so the collection correctly models every Fe’;‘“fe Definition DrainageArea'\Pond'\Fond
. . v Zheomelry>
elevation at which the surface can change. Geometry <Collection: 156 tems>
0.053
Elevation-Area - Pond (P-1) X v Active Topology
|s Active? True
"
D X| D L"_‘ +  Infiltrahonfnflow & Seepage
- Pond Seepage Method None
Elevation Area el v Inflow (Wet)
() ha) Space )
(%) Inflow (Wwet) Collection <Collection: 0 tems:
1 0.0287 100.0 v Simulation Initial Condition
2 10,950 0.0524 100.0 InitiaI_Ele'.'ation Type Invert
3 11.000 0.0531 100.0 R
= WVolume Type Elevation-Area
Elevation-frea <Collection: 3 tems:
QK Cancel Help

The elevation of 35.925ft [10.95m] comes from a feature in the pond that sits just below the top of the bund.
If the value for Area on line 1 is set to 0.000, change it to read 0.0287.
C. Select OK to close the dialog.

d. Close the Properties dialog.
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Check the Inflow Headwall Properties

In this section you will review and change the Inflow Headwall Properties

1. The Inflow Headwall properties will now have changed. The Boundary Condition Type was Free Oultfall.
2. Select > (Inflow Headwall) IH_1.
a. From the context sensitive toolbar Select > Utility Properties.

The Boundary Condition Type is now set to Boundary Element.

The Network Boundary Type is Discharge to Pond and is now linked to the newly

created Pond P-1. & Properties - Storm Water Node -

Subsurface Utiities Hydraulic Analysis

ot o %

b. De-select > (Inflow Headwall) IH_1 |

T~ 3~ [JAddto Selection

<Show All>

3. Select > (Inflow Headwall) IH_2.

| Property Search

a. From the context sensitive toolbar Select > Utility Properties. v <Generd>
The Inflow Headwall will discharge into the pond hitbi
GIS-IDs
Change the Boundary Condition Type > Boundary Element. Hyperlinks

Referenced Culvert
Feature Definition
b. From the drop down and Select > Boundary Element v <Geometry>

X (m)

c. Select > P-1 as the Boundary Element. Tim)

w Aa:‘tweTnpulugy
~ Boundary Condition Is Active?

427
IH_1

<Collection: 0 tems >

<Collection: 0 tems>

55-11
Node\StomWaterMode\Headwalls"With '

513,041.87
6,653,511.54
(N/R)

True

I':‘poum:lar'JI Condition T,pw Free Outfall ~ | Boundary Condition

..... ) Boundary Element B(:nundar‘,.r Condition Type

Boundary Element
Discharge to Pond
P-1

~ |nﬂwm Crownl Metwork Boundary Type
Inflow (Wet) Collection °W Curve Boundary Element
v Physical (Culvert) User Defined Tailwater

Inlet Description <Mone>
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Check the Pond Outlet Structure Properties

In this section you will review the Pond Outlet Structure Properties

1. Select > (Pond Outlet Structure) POS-1.
2. From the context sensitive toolbar, Select > Utility Properties.

The Upstream Pond now shows the P-1 feature.

3. Under the Pond Outlet Property

a. Set Has Control Structure > Yes

b. Click the Ellipsis in the Composite Outlet Structure property.

C. Select <Edit Composite Outlet Structure>.
The Composite Outlet Structure dialog appears.
D ¥ d. Select New > Composite Outlet Structure

€. Rename > Composite Outlet Structure

| v PondOutlet

pstream Pond
Has Control Structure?
Composite Dutlet Structure

* Pond Outlet
lpstream Pond
Has Control Structure?

Compaosite Outlet Structure
+  Phwsical
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f. Setthe Headwater Type > Use Pond for Headwater Range.
g. Set Pond to < select from drawing> and Select > P1.

h. Set the Tailwater type > Free Outfall

Right click on the Composite Outlet Structure, Add and Select > Vortex Valve.

A Vortex Valve is required to control the discharge from the pond.
a. Rename > Vortex Valve.
b. Set the Flow Direction > Forward Flow Only.
c. Set the Elevation > 30.5ft, [9.300m]

(Remember the bottom of the pond is @30.2ft, [9.200m]

Select Category for the Vortex Valve, select the drop down.

a. Select > Edit

b. Select > Import from Library

C. Select > BE-SXH > BE-SXH-4”, [BE-SXH-102mm]
The selected Vortex Valve does not have enough Head for the pond.
The Maximum-Minimum(Headwater) difference is 6ft, [1.8m]

Note: For Imperial users there is no need to do step 6 below.

@ Composite Outlet Structures

O-X=IRB|FF BB-e

2 Composite Ovtlet Structure

=]

v  <General>
ID 434
Label Composite Outlet Structure
Notes

Headwater Type Use Pond for Headwater Range
Pond
A ) 9.200
7 11.000

crer m) 0.183
Spot Elevations (Headwatel <Collection: 0 tems>
Tailwater
Tailwater Type

Free Outfall

Maximum lterations 30
Headwater Tolerance (Mini 0.003
Headwater Tolerance (Max 0.152

D
Unique identifier assigned to this element. I}

@ Composite Outlet Structures

O-%Xe=Il|BE|BE-

E@ Composite Outlet Structure

.- Vortex Valve
=4 |3
~  Outlet Structure
Outlet Structure Type Vortex Valve
Flow Direction Forward Flow Onl
9.300
~  Outlet Structure (IDs and Direction)
Outlet ID Vortex Valve
Downstream D Tailwater
Notes
v Category
Vortex Valve BE-SXH-102mm
~ Dutlet Struchure (Advanced)
Elevation (On) (m) 0.000
Elevation (Off) (m) 0.000
Elevation (m)

Lets you define the invert elevation, which is the elevation of the
lowest point of the orifice opening or channel.
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6. Click in the Head (m) blank cell next to the asterisk
a. Under the Head Column > 1.8m
b. Tab across, then type a Flow (L/s) > 8

C. Tab again.

Head-Flow Curve  Notes  Library

7. Close the dialog.

A X
Head Flow
{m) Lfs)
93 1.380 5.97
94 1,395 F.01
95 1.410 7.05
96 1.425 7.09
97 1.440 7.12
98 1.455 7.16
g4 1.470 F.20
100 1.485 T.23

& Com posite Outlet Structures

O-Xe=1i |8 E| 8]

a. Under Category > Vortex Valve > BE-SXH-4", [BE-SXH-102mm] ERE] Composite Outlet Structure

8. In the Composite Outlet Structure Dialog

9. Select Compute from toolbar

This will update the Rating Table.
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g Vortex Valve

| Compute Rating Curve i
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10. Select New > Composite Outlet Structures.

Other flow control structures such as Orifices, Weirs etc. are available to control the discharge from your pond.

2 Composite Qutlet Structures

-EIE%IE= FlEBe-e Rest

Cemposite Qutlet Structure

Orifice

Riser

Culvert

Weir

User Defined Rating Table

OE B k@ r@:‘

11. Close the dialog.

Ensure that the New Composite Outlet Structure is selected in the Utility Properties of the Pond Outlet.

+ Physical
Elevation (Ground) (m) 11.200
+ Pond Outlet
Upstream Pond P-1
Has Control Structure? fes
Composite Outlet Structure Composite Qutlet Structure

12. Close the Utility Properties.
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Exercise 3: Compute the System

Description

This exercise, you will activate CivilStorm,

Skills Taught

= License Activation
= Computing the Scenario

= Review the results of the Scenario

Copyright © 2024 Bentley Systems, Incorporated

compute the scenario and review the results
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License Activation

1. From Tools > License Activation > CivilStorm Sﬁﬁhﬁii‘ﬁ’

o

CivilStorm f5ewerCAD SewerGEMS

License Activation

The software checks to see what CivilStorm licenses are available. If a license and feature level have not been previously selected, a dialog

is displayed.

If your organization owns any licenses, they will be shown in Set Featura Level For OpenFlows CivilStorm
bold text.

Filter the list to show licenses your organization owns (perpetual licenses), or licenses you can use via a subscripbon.

Note: usage charges may apply for subscription-based licenses,

If you have a row that uses bold text:

2. Click the Select button for that row. Allicoses : .
3. Click > Done. 2 Features and Platforms

Standalone, MicroStation, 10 Links
Standalone, MicroStation, 50 Links
Standalone, MicroStation, 250 Links
Standalone, MicroStation, 1000 Links

Standalone, MicroStation, unlimited Links

*Meed additionel icenses or feature levels? Contact Us

Help

If you do not have a row that uses bold text:
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Select
Select
Select
Selact

Select
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4. Click the Select button for the “Standalone, MicroStation, 250 Links” row.

A message asks whether you want to Check License Availability.

a. Click No.

Copyright © 2024 Bentley Systems, Incorporated

Check License Availability?

@™\ You can check license availability, to see if your administrator

has restricted your access or set a concurrent usage limit that
will prevent you from accessing this feature level right now. If
50, an informational message will appear, which you can
dismiss if you would like to try a different feature level.

Please contact your administrator if you have questions about
license access,

Would you like to check if this feature level is available?
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Computing the Scenario

@ 1.  From the Analysis ribbon, select Analysis Tools > Compute Center.
a. Confirm that the Scenario is set to Pond Design.
The Compute Center dialog always loads the current scenario.

Review the other settings in the Compute Center dialog.

Note: The setting for the Active Numerical Solver, is set to Explicit (SWMM Solvers).
2. Click Compute

Copyright © 2024 Bentley Systems, Incorporated

Compute Center L\\) - *
Drainage
TREE IR B e
Scenario
Pond Design i ﬁ“
~ Calculation Oplions
Solver Calculation Options 5.45 ARI (10% AEP) 4377 - Pattem 8 Storms - 10 min
v  <Geneml>
Active Numerical Solver Explicit (SWMM Solvers)
Simulation Start Date 010172000
Simulation Start Time 00:00:00
Report Start Date 01/01/2000
Report Start Time 00:00:00
Dwuration Type User Defined Duration
Duration (min) 30.000
Routing Time Step (sec) 50
SiaMM Output Increment (min) 1.000
Minimum Tc (min) 5.000
v Explicit Solver
Routing Method Dynamic Wave
v  Pressure Hydraulics
Pressure Friction Method Hazen-Williams
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After a few moments, the SWMM Calculation Executive Summary dialog is displayed.
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3. 0onthe SWMM Calculation Executive Summary dialog select Storage

£} SWMM Calculation Executive Summary L} — O x
Summary Modes Links Catchments Storage  Pumps  Report
Volume Percent Full Evaporation Exfiltration Storage Percent Full Tlm_e I T .{DUt I
. i Maximum Links
D Label Element Type (Average) (Average) Loss Loss (Maximum) (Maximum) ;
Storage Maximum)
v (%) (%) (%) (&) (%) palic e
P-1 336 {P-1 Pond 275,240.5 56.8 0.0 0.0 477,118.1 93.4 30.000 44.95
Show this dialog after Compute Cloze Help

Note: the Volume and the Storage Maximum values.

4. Close the SWMM Calculation Executive Summary dialog.

5. Close the User Notifications dialog.

6. In View 2 Select > Pond Boundary

a. From the context sensitive toolbar > Utility Properties

b. Scroll down and review the results.Particularily Percentage Full Maximum.

7. Close > Utility Properties

8. Exit the Software

Copyright © 2024 Bentley Systems, Incorporated

DO NOT DISTRIBUTE - Printing for student use is permitted

v Resulis

Calculation Messages

«<Collection: 0 tems

30.000
00
1,735
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Summary

In this class we have looked at how to create a pond from a terrain model and to add attenuation to the drainage system.

We have also connected the drainage system to the pond by placing headwalls, a Pond Outfall structure with vortex valve. We also created
the pipes connecting all the structures, assessed their invert levels to ensure that they have a reasonable gradient.

Finally, we will compute a scenario that assess the whole network.
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