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Designing Inlets to Collect Runoff

This course is for the 2021 Release 1 version of:
OpenSite Designer CONNECT Edition
OpenRoads Designer CONNECT Edition
OpenRail Designer CONNECT Edition

About this Practice Workbook...

e 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 and through CONNECT Advisor.

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

e 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)].

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

e 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?

e If you have questions while taking this course, search in CONNECT Advisor for related courses and topics. You can also
submit questions to the Civil Design Forum on Bentley Communities where peers and Bentley subject matter experts are
available to help

Edition: 03-01 Course Level: Fundamental
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Designing Inlets to Collect Runoff

This class will show you how to place inlets with catchment delineation, to collect the runoff from a road surface. You will learn how to check
whether the inlet efficiencies, and the spread widths of the flows along the road edge, are acceptable, and adjust the design so that they are.

Note: catch basins can also be called Pits, Gullies, or Inlets. In this class the term catch basin will be used to describe a drainage node that
accepts surface runoff.
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Getting Started

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

The WorkSpace and WorkSet define standards that are used by the software. The Training and Examples WorkSpace that
is used by this class is included in the software install. If you don’t use this WorkSpace, you may not have the feature
definitions that are used in this class.

3. Click the left-hand down arrow and select Training and Examples from the Training and Examples ~ Training-Metric ~
WorkSpace menu.
P Recent Files
4. CIICk the left-hand down arrow and select Training'lmperial [Training' You haven't opened any files recently. To browse for a file, start by clicking on Browse.
Metric] from the WorkSet menu.
= o
Browse New File

5. Open a design file.
a. Click Browse.

The dialog automatically opens in the path defined in the location for Design files that you specified when you selected the
WorkSet Path a moment ago. Navigate to the C:\Bentley Training\Designing Inlets to Collect Runoff folder.

b. Select the file name Intersection-Drainage-Imperial.dgn [Intersection-Drainage.dgn].

c. 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 or OpenRail Designer).
This will have zero impact for training. 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.

6. Change the workflow to Drainage and Utilities.
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Exercise 1: Place Catch Basins with Catchment Delineation

Description

In this exercise, you will place catch basins with catchment delineation using two methods of placement.

Skills Taught

e Use the Place Node tool to place several Catch Basins

e Use Snaps and Civil Accudraw

* Generate catchments

e Review the 2D and 3D graphics, placement position, and orientation

¢ Review the catch basins and catchment properties
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Checking Project Reference Files

The first thing you need to do is check the references in the active file.
@ 1. On the Home ribbon, click Primary > Attach Tools > References.
Note: References have already been attached and some have the Display icon clicked to turn off the display of the model.

2. Put focus on to View 1, by clicking on its title bar.

The Default model References are shown below.

[ References (10 of 10 unique, 7 displayed)

Tools  Properties
BBk ¢D6¢R2 % 5 ¢ D 5@ X Hitevoe Bowndsres -
Hierarchy | Slot P 4] File Name Model Description Log Orientat Present Visible Ec s | J k ‘_EI
Intersec‘cion—Drainage‘dgn... 1 Terrain.dgn Default-3D Master Model Coinc.. Wire.. Dynamic « ¥ v
2 Intersection-Drainage.dgn Default-3D Ref Coinc.. Wire.. Dynamic ¥ v
3 Hi-Lo.dgn Default-3D Global Origin aligned... Coinc.. Wire.. Dynamic « ¥ ¥
4 Hi-Lo.dgn Default Global Origin aligned.. Ref Coinc.. Wire.. Wirefr.. « v v
5 Intersection-Corridor.dgn Default Master Model Coinc.. Wire.. Wirefr.. « v v
6 Intersection-Terrain.dgn  Default Master Model Coinc.. Wire.. Wirefr.. « ¥ ¥
7 Mainline-Corridor.dgn Default Master Model Coinc.. Wire.. Wirefr.. v v
8 Mainline-Pond.dgn Default Master Model Coinc.. Wire.. Wirefr.. « v v
9 Superelevation.dgn Default Master Model Coinc.. Wire.. Wirefr... ¥ ¥
10 Geometry.dgn Default Master Model Coinc.. Wire.. Wirefr.. ¥ ¥
Scale  1.000000000 [ 1.000000000 Rotation | 00°00°00" ._ Offset X | 0.00000 Y 0.00000
RN 2 [ 7 [ il e . i ] i . e es
'-CI % %E ‘_-PJEI Nested Attachments: | No Nesting ¥ | Nesting Depth: | 0 Display Overrides: |Allow =
< > New Level Display: | Config Variable ¥ Georeferenced: No ¥ N

3. Check the Default-3D model References as well.
The Default-3D model References are shown below.

A reference that contains a terrain model for the surface of the intersection — Intersection-Terrain - is displayed in the
Default-3D model. This will be used when placing the inlets and catchments.
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B References (10 of 10 unique, 7 displayed)

Tools  Properties

Bxe $DERAPPRT

[ @ )@ Hilite Mode: | Boundaries ¥

d 15
Hierarchy ‘ Slot \P ) File Name Model Description Log Orientat Present Visible Ec [s | J * ‘EI
Intersection-Drainage.dgn... 1 Terrain.dgn Default-3D Master Model Coinc.. Wire.. Dynamic v v
9 Superelevation.dgn Default Master Model Coinc.. Wire.. Wirefr.. ¥ v
8 Mainline-Pond.dgn Default Master Model Coinc.. Wire.. Wirefr.. v v
T Mainline-Corridor.dgn Default Master Model Coinc.. Wire.. Wirefr.. ¥ v
6 Intersection-Terrain.dgn  Default Master Model Coinc.. Wire.. Wirefr.. v v
2 Intersection-Drainage.dgn Default-3D Ref Coinc.. Wire.. Dynamic v v
5 Intersection-Corridor.dgn  Default Master Model Coinc.. Wire.. Wirefr.. ¥ ¥
4 Hi-Lo.dgn Default Global Origin aligned.. Ref Coinc.. Wire.. Wirefr.. v v
3 Hi-Lo.dgn Default-3D Global Origin aligned... Coinc.. Wire.. Dynamic + v v
10 Geometry.dgn Default Master Model Coinc.. Wire.. Wirefr.. ¥ v
Scale | 1.000000000 | 1.000000000 Rotation | 00°00'00" | offset x| 0.00000 | v[ 0.00000
=] T @ v L = Nested Attachments: 'No Nesting - Nesting Depth: | 0 | Display Overrides: [ Allow ¥
< > New Level Display: | Config Variable ~ | Georeferenced: | No i
4. Close the References dialog.
5. Make sure focus is on to View 1, by clicking on its title bar.
= 6. Onthe Home ribbon, click Primary > Level Display. © Level Display - View 1 - X
O, )] [view Displ -
. . i play
7. Select the Intersection-Corridor.dgn =k
Nﬁ . ?(none)' Levels - @ -
Note that some of the Corridor Levels have already been turned off. This will help when placing the — -
A =0 Intersection-Drainage.dgn, Default
CatCh baSInS 8l Ref, Intersection-Drainage.dgn, Default-3D
Terrain.dgn

Geometry.dgn, Default

Intersection-Corridor.dgn, Default
Intersection-Terrain.dgn, Default

Ponds.dgn, Default

Hi-Lo.dgn, Default-3D v

8. Close the Level Display dialog.

D-CORR-5m [nterval
D-CORR-End Condition Excep...
D-CORR-Template Range
D-CTRL-Control Lines
D-CWAY-Back of Shoulder
D-CWAY-Bitumen Edge
D-CWAY-Gutter Flow Line
D-CWAY-Thru Edge Lip Line
D-EWKS-Back of Bench
D-EWKS-Back of Verge
D-EWKS-Front of Bench
D-EWKS-Ground Interface
D-EWKS-Hinge
D-KERB-Back
D-KERB-Top

D-LNMK-Edge Line E1 (General)
D-LNMEK-Lane Line - Continu...
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Feature Definition Toolbar and Persist Snaps

The Feature Definition Toolbar needs to be active. This will give access to the Persist Snaps Toggle.

Modeling — as appropriate for the product you are using.

1. Set the Active Workflow to OpenRoads Modeling / OpenSite Modeling / OpenRail = |Gpenﬂoads et ,l ~HE &

2. On the Geometry ribbon, click General Tools > Feature Definition Toolbar.

!

Home Terra i

b

—

Workflow
r Set Active Workflow

& Import/Export * 4% Civil Toggles ~

| Design Elements % Reports

'ﬁ Standards ~

1l W Set Design Standard
ir} Design Standards Toolbar
| @ SetFeature Definition
5& Feature Definition Toolbar
&g  Match Feature Definitin:lk
3. Check that Persist Snaps is toggled on. Feature Definition Toggle Bar =
When you place catch basins with AccuSnap and Civil AccuDraw you are @/ [No Feature Defntion v]e$ M A S @E} |
creating rules and relationships. If the parent feature moves - the catch basins
will also move.

As an example of this, the catch basin on the left has been placed with u
AccuSnap with Persist Snaps On. The catch basin on the right has been
placed with AccuSnap with Persist Snaps Off.

If the parent feature (the red line in the pictures) is moved horizontally,
vertically or both, only the catch basin placed with AccuSnap and Persist
Snaps On moves, because it was ruled to the parent feature. D

[
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The catch basin on the right does not move, because it was not ruled to
the parent feature.

4. Close the Feature Definition toolbar. =
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Set the Active Terrain Model

1. Click on title bar of View 2, Default-3D to make it active. w View 2. Defoult-30

Erostd 2LREAD
N
2. Window to the area as you can see in the image.

3. Left click on the contour as you can see in the image.

4. Hover the cursor at the contour for a few seconds and context sensitive toolbar e/ [Feran T e
appears displaying tools commonly used with terrain models. — ™\ | MejorContours

Elevation 13.0m
Level: D-TERR-Boundary

!
T = 3§ 2 :

HJ i@ |& = Ref: Ref-3 (Intersection-Terrain.dgn)

LER=| . - — \

The tooltip will show Terrain Model: Design-Boundary.

% 5. Click the Set as Active Terrain Model tool.
-

Setting the terrain model active instructs the software to use the active terrain model as the default terrain model when using other
design tools. You can always change or clear the active terrain model at any time.

6. Click on title bar of View 1, Default to make it active
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Placing Catch Basins and Catchments using AccuSnap

1. Set the Active Workflow back to Drainage and Utilities.
2. On the Layout ribbon, click Place Node.

3. Onthe Place Node dialog set the following:

a. Set the Feature Definition to Node > StormWaterNode > Inlets > Training
Combination Inlet

b. Check Vertical Offset, set value to 0.

c. Select Rotation Mode to Relative to alignment.

4. Following the Heads-up prompts, set the following: -

a. At the Select Reference Element for Node Elevation. Reset to Type Elevation
prompt, select the Design-Boundary Terrain feature from View 2. Select the
contour as you can see in the image.

b. The dialog now changes, and Catchment Delineation is now available.
Check this on.
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/% Place Node
Feature
Feature Definition
Mame Prefix
Elevation
Elevation is the Inver
[1 Elevation
[+ vestical Offset
Rotation
Rotation Mode
Locate Reference Element for Rotation
Ei Rotation

Cross Section from Surface

Only Inchude Contributing Slopes

Maximum Offset

~

Training Combination Inl ™
SA1-

14.01475
0.00000

Relative to alignment ™

90°00'00.0"

0.00000

Select Reference Element For Hode
Elevation.
<Rezet> to Type an Elevation.

Terrain Model: Design-Boundary
MajorContours

./ Elevation 13.0m .

Level: D-TERR-Boundary \

Ref: Ref-3 (Intersection-Terrain.dgn)

\
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c. Setthe Catchment Feature Definition to Drainage Area > Catchment > Pavement.

The Hydraulic Properties of the Catchment will be populated from the
Hydraulic Prototype. One of these properties is the Runoff Coefficient
for the catchment. When you pick a Feature Definition, you pick a
Hydraulic Prototype. When placing the catchment, the settings defined in
the Prototype are copied into the catchment’s data record.

Prototypes can be viewed and edited using the Components > Catalog >
Prototypes tool or viewed and selected through Home > Explorer >
OpenRoads Standards > Active File > Feature Definitions > Drainage Area
> Catchment > Pavement > Hydraulic > Prototype.
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&8 Place Node X
Feature Definition Pavement A
Nare et
Feature Definition Training Combination Inlet ~
Name Prefix
Elevation is the Invert
Vericl Ot
Bzseline Reference O
Rotation Mode
Locate Reference Element for Rotation [CF v
Retation 50°00'00.0"
* latchment Delineation w
Prototypes — X Properties - Catchment - P — >
Drainage Lkilties Drainage
M .
OXb=#EFYIO || °@ @[
----- 29 Concrete 06wx D6d @ 50% A

----- 7 Concrete 1.2w x 0.3d @ 50%
----- 27 Concrete 1.2w x 0.6d @ 50%
----- #7 Concrete (V) Ow x 0.3d @ 50%
----- 7 Concrete (V) Ow x 0.6d @ 50%
----- 7 Grass 06w x 0.3d @ 25%

----- Z Grass 1.2wx 0.3d @ 25%

----- T Grass 1.2wx 0.6d @ 50%

B @ Outfall

- Grass

- Residential Light
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- Commercial
& ﬁ
-1 Residential Heavy

<Show All=

- + [ Add to Selection

Property Search

V|p.

v <General>
Motes
<Geometry>
Uze Scaled Area?
Inflow (Wet)

v
v
Runoff

Runoff Method
Area Defined By

Te Input Type

Inflow (\wiet) Collection

Runoff Coefficient (Rational)

Time of Concentration (min)

True
<Callection: 0 tems:

Rational Method
Single Area
0.950

User Defined Te
0.000

1"




5. Select Snap Mode AccuSnap > Near Snap Point.

6. Atthe Define Catchbasin prompt, data point on the D-CWAY-Gutter
Flow Line feature opposite the catch basin on the intersection

approach in View 1.

7. Follow the Heads-up prompt:

a. Data point to accept the Rotation Mode > Relative to alignment

Copyright © 2021 Bentley Systems, Incorporated
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Define Catchbasin
& | Vertical Offset| [T

Complex Element: CF
Belongs To: Kerb SA Exit
Feature: Linsar\Carriageways'\D-CWAY-Gutter Flow Line
Active Profile: ProfileBy Template ' Line String
' Level: D-CWAY-Gutter Flow Line
% Ref: 4 (Intersection-Corridor.dgn)

A\

| Select Rotation Mode

Raotation: Rotation Mode | [REETEEGREDul=g0 |-
NN

F /@%@ X~
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b. Atthe Locate Reference Element for Rotation prompt, data point on the

D-CWAY-Gutter Flow Line.

At this point the catch basin is placed.

c. Type 90 for the Rotation and Enter, then data point to accept the

rotation.
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Locate Reference Element for Rotation

Complex Element: CF

Belongs To: Kerb S4 Exit

Feature: LineariCarnageways\D-CWAY-Gutter Flow Line
Active Profile: ProfileBy Template | Ling String

Level: D-CWAY-Gutter Flow Line

Ref: 4 (Intersection-Caornidor.dgn)

A\

Select Rotation or Reset to Flace

again

% Rotation:Rotation | EEKEVEVIKNE
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The placed catch basin can now be seen in both the Default and Default-3D views

The catchment area has automatically been created and can be seen only in the Default view.

Faolygon: DR-14
Level: Utl_Storm_freas

8. Select the catch basin and view the Quick > e 513234.42711m.66535
Properties. Note the design intent — it is ruled to the = adass

gutter flow line feature both for position and rotation.
The catch basin will be updated if the element is
subsequently modified. The Elevation Reference is
the terrain.

Vertical Offset 0.00000m
Ground Elevation 1208404
Invert Elevation  11.21566
Use Slope of Surf: True
Elevation Referen D-Terrain-Intersection|
Station/Offset Hei None

Utility ID 32

Utility Properties Open Utility Propertie
Use Road Cross € False

C\g'ﬂ oy X __ Road Cross Slope 1.00000

Feature Definition Training Combination |
Feature Name SA1-13

Description

A2

PositionType MNearest
L3 L}
> Paoint 513234.42711m. 66535
X 513234 42711m
Y 6653595.32010m
Rotation 245719'40.0"

Rotation Offset  90°00"00.0"
Rotation Referenc CF
Absolute Angle  False
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Moving in a southerly (downstream) direction place another catch basin, snapping to the gutter feature.
9. On the Place Node dialog set the following:
a. Check the Vertical Offset value is 0.
b. Check the Rotation Mode is Relative to alignment.
c. Check the Feature Definition is Node > StormWaterNode > Inlets > Training Combination Inlet.
10. From the Heads-up prompts set the following: -

a. Select Reference Element for Node Elevation. Reset to Type Elevation prompt, select the Design-Boundary Terrain
feature from View 2.

b. The dialog now changes, and Catchment Delineation is now available, check this on.
The Catchment Feature Definition is now available in the dialog.

c. Check the Catchment Feature Definition is Drainage Area > Catchment > Pavement.

d. Check the Snap Mode is Near Snap Point. Snan M

Note that double-clicking the icon will set it to the default snap mode, which
can be easier than remembering to check it.

e. Atthe Define Catchbasin prompt, data point on the D-CWAY-Gutter Flow Line feature opposite the catch basin on the
intersection approach in View 1.

f. Data point to accept the Rotation Mode > Relative to alignment

g. Atthe Locate Reference Element for Rotation prompt, data point on the D-CWAY-
Gutter Flow Line.

At this point the catch basin is placed.

h. Type 90 for the Rotation and Enter, then data point to accept the rotation.

New Catch Basin
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Note: how the area for the new catchment has stopped at the edge of the previous area.

Palygon: DR-14
Lewvel: Util_Storm_Areas

Polygen: DR-15
Level: Util_Storm_Areas

k 11. On the Layout ribbon, click the Element Selection icon.
12. Select one of the catchments and view the Utility Properties.

A line is also displayed from the centroid of the catchment to the Outflow Element.

ezFX
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13. The Utility Properties show information such as the Outflow Element the
catchment flows to, and Runoff properties such as Runoff Method and Runoff
Coefficient.

There are numerous properties with values of N/A. This is because you have not yet
computed the system yet.
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Properties - Catchment - DR-15 (230) — X
Ltiities Drainage
[EEEE v @ @ [ -
L+ W~ []Addto Selection
<Show All> v [
|Pr\3pert5-I Search v| n -
v  <General> ~
D 230
Label DR-15
Motes
GlI5-IDs <Collection: 0 tems>
Hyperlinks <Collection: 0 tems:
Feature Definition Drainagefrea‘\Catchment\Pavement
v  <Geomelry:>
(Geometry <Collection: 25items>
Scaled Area (ha) 0.022
Use Scaled Area? True
~ Active Topology
Is Active? True
~ Catchment
Qutflow Element SA1-14
~  Inflow (Wef)
Inflow (Wet) Collection <Collection: 0 tems:
~ Runoff
Runoff Method Rational Method
Area Defined By Single Area
Runcff Coefficient (Rational) 0.950
Te Input Type User Defined Te
Time of Concentration (min) 0.000
Time of Concentration (Composite) (min)  5.000 w
1D
Unigue identifier assigned to this element.
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Placing Catch Basins and Catchments using Civil AccuDraw

Civil AccuDraw is used for precision input and will be used here to place catch basins that are ruled to civil geometry by station and offset.

B 0 1. Select Layout > Toggles > Civil AccuDraw to display the Civil AccuDraw toggle bar. cl.. n
PN I

2. Dock the toggle bar next to the AccuSnap tools at bottom of the screen.

@B s s1s]71s |

3. Click the Toggle Civil AccuDraw icon on the toggle bar.

*

4. Click the Station-Offset icon on the toggle bar.

The next catch basin you will place is near the pond. The levels that the pond features are displayed
on are turned off in the Default view.

5. Make sure focus is on to View 1, by clicking on its title bar.
6. On the Home ribbon, click Primary > Level Display.

Note that some of the Corridor Levels have already been turned off. This will help when placing the
Catch Basins.

7. Click on Intersection-Corridor.dgn, Default to select it.

8. Click on D-EWKS-Ground Interface and D-EWKS-Back of Verge, to turn the display of these levels
on.

9. Close the Level Display dialog.
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evel Display - View 1 — >

I;I.J_-I E; View Display =

RE;”““ ?(rmr‘ne:lv Levels - M -

| =0 Intersection-Drainage.dgn, Default

Ref, Intersection-Drainage.dgn, Default-3D
Terrain.dgn

Geometry.dgn, Default
Intersection-Corridor.dgn, Default
Intersection-Terrain.dgn, Default

L

Mame Used S
D-EWKS-Hinge . '
‘
D-EWKS-Front of Bench .
| D-EWKS-Back of Drain . v




Window to the area where the pond is located in order to place the next node.

a.

10. On the Layout ribbon, click Place Node.
11. In the Place Node dialog set the following: -

Check the Vertical Offset is 0.

b. Check the Rotation Mode is Relative to alighment.

C.

Check the Feature Definition is Node > StormWaterNode > Inlets > Training Combination Inlet.

12. From the Heads-up prompts set the following: -

a.

Select Reference Element for Node Elevation. Reset to Type Elevation prompt, select the Design-
Boundary Terrain feature from View 2.

The dialog now changes, and Catchment Delineation is now available, check this on.
The Catchment Feature Definition is now available in the dialog.

Check the Catchment Feature Definition is Drainage Area > Catchment > Pavement.
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13. At the Define Catchbasin prompt Civil AccuDraw input fields Station and Offset are now added to
the prompt.

14. Tab to highlight the Offset input and type the letter ‘o’.
Station | 0.000

Note: that ‘o’ is the shortcut key for setting the reference element and stands for ‘Offset’. Define Catchbasin
&b | Vertical Offset| 0.00000

™~

15. At the Select a reference element or Reset to return to command prompt, click the D-CWAY-

Gutter Flow Line feature. \
\

Select a reference
element or Reset to
return to command.
-~ S

| Define Catchbasin
% Elevation:Vertical Offset | TIEIIIEY
Compléx‘ Elemert: LT_(EF g
Belongs To: Orchard Blwd
Feature: Linear\Carnageways\D-CWAY-Gutter Flow Line
Active Profile: ProfileByTemplate ' Line
Level: D-CWAY-Gutter Flow Line
Ref. 4 (Intersection-Caorridor.dgn)

B e x

16. Civil AccuDraw is now locked on the feature and by using the Tab key to highlight Station, set value to

49.2’ [15m], press Enter on keyboard to accept and lock the value. \ Define Caichbasin
17. Offset will now be active, set value to 0, press Enter on keyboard keyboard to accept and lock the g:r:: ?::?D' e
value. & Offset | 0.00000m x

a. Data Point to accept the location.

b. Data point to accept the Rotation Mode > Relative to alignment

c. Atthe Locate Reference Element for Rotation prompt, data point on the D-CWAY-Gutter Flow Line.
At this point the catch basin is placed.

d. Type 90 for the Rotation and Enter, then data point to accept the rotation.

You need to place two more catch basins.
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18. Window to the area where there is text saying, ‘Low Point’.

19. At the Define Catchbasin prompt Civil AccuDraw input fields Station and Offset are now visible.
20. Tab to highlight the Offset input and type the letter ‘o’.
21. At the Select a reference element or Reset to return to command prompt, click the D-CWAY-Gutter Flow Line feature.

22. Civil AccuDraw is now locked on the feature and by using the
Tab key to highlight Station set value to 227.2’ [84.5], press
Enter on the keyboard to accept and lock the value.

23. Offset will now be active, set value to 0, press Enter on the i i'\fa
keyboard keyboard to accept and lock the value. 1 !ifmk
a. Data Point to accept the location. Station | 86.836
. . . Offzet |-3.55255m
b. Data point to accept the Rotation Mode > Relative to o oo o Fen i
Cl”gnment EgEEliEr ghon ar neEs O rlace
c. Atthe Locate Reference Element for Rotation prompt, data ' &| Rotation:Rotation | ENFETIII]
point on the D-CWAY-Gutter Flow Line. ~ | ‘
.
At this point the catch basin is placed. %j} . ] |

d. Type 90 for the Rotation and Enter, then data point to accept the rotation.
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24. Repeat steps 20 to 23 above to place the last catch basin at the

location below.

25. For the Station, set the value to 316.6" [96.5]. For the Offset, set

value to 0.

26. Click the Element Selection icon, or press Esc on the keyboard, to

h‘ exit the command.

27. Click the Toggle Civil AccuDraw icon on the toggle bar, to

deactivate it.

28. Check the Properties of the last catch basin you placed.

29. Note the Station and Offset values that you just entered are N e
shown. These values can be changed if required, to move the -~

catch basin.
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- Inve
1 Use.
Blew | ~--_[_1l_--~ _
Station/Offset Referen None
Utility 1D 35

& | Station | EFNE T~ Low Point
& | Offset | 0.00000m

Define Catchbasin
% Wertical Offset| 0.00000

Utility Properties Open Lkility Properties
Ise Road Cross Slop False
Foad Cross Slope Of 1.00000

S 1Y

Feature Defimtion Training Combination Inlet

Feature Mame SA1-17

Description

Offzet 0.00000m

Station 96_500 I,

Lo

22



Vertical Offset 0.00000m
Ground Elevation 799342

. . |mvert Elevation 712504
31. Click the Browse icon. Use Slope of Surface  True

Elevation Reference Design-Boundary (Active)
Station/Offset Referen None

30. From the Properties, click Open Utility Properties.

Litility 1D 35 _
Lkili ies |,
Ilze Road Cross Slop False

The Utility Properties show information such as the /nlet Type and Longitudinal Slope. Road Cross Slope Off 1.00000
Inlet Location properties show as On Grade, but this catch basin is at the low point of the gutter flow line.
32. Select the Inlet Location property and change it to /n Sag. Inlet Location

. | v

Note: A grate inlet in a sag operates as a weir up to a depth of about 150mm and e On Grade

Manning’ Inlet In 5
as an orifice for depths greater than 450mm. Between these depths, a transition L:nr;lziii:l [STﬂpi (Inlef) [Z]W

from weir to orifice flow occurs.

33. Close the dialog box
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Exercise 2: Checking Spread Widths

Description

In this exercise, you will set up the data needed for a gradually varied flow scenario using a backwater analysis, compute it to calculate the
hydrology and hydraulics, and review the messages for potential issues.

The exercise will start with an overview of scenarios, to give you an appreciation of what they are. In this class, you will be placing catch
basins and checking whether they are in the correct position to drain the road surface effectively. You will be analysing the hydrology of the
catchment areas, and the hydraulics of the catch basins, to see how well they perform. You can do this using a single scenario, but it is still
important that you know what a scenario is, and what it does.

Skills Taught
e Understanding Scenarios
¢ Review the Base Rainfall Runoff rainfall event for the Analysis Scenario
¢ Review the Calculation options
e Compute an Analysis Scenario to see how well the catch basins cope with a rainfall event

¢ Review the spread widths at the catch basins
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Understanding Scenarios

Given that ...
e there are hundreds of properties involved in hydraulic design and calculations
e regulatory agencies often require analysis on multiple variations of constraints (such as multiple storm events)
» the engineering design process itself often requires evaluation of alternative solutions

having a logical and manageable system to manage and compare the variations in the hundreds of properties is essential to ensure
optimum design. This is what the effective use of Scenarios offers you.

Drainage and Ultilities groups similar properties into function-based groups called Alternatives. Calculations are then performed on a bundle
of Alternatives, which are grouped together in Scenarios. A Scenario also controls how the calculations are performed, in the Calculation
Options.

e Property — a property is any stored characteristic of a model element. Examples include:
o a single numeric quantity such as a pipe’s Diameter, Length, or Roughness.
o a Yes/No toggle such as Design Conduit?
o A value from a list such as Design or Analysis for Calculation Type
e Alternative — an Alternative is a logically organized set of properties. Examples include:
o Physical Alternative — groups physical data for the network's elements, such as elevations, sizes, and roughness coefficients.

o Design Alternative — groups engineering criteria that will be applied during calculations such as velocity limits and other
settings that may or may not be applied during calculations such as adjusting pipe diameters and inverts.

o Rainfall Runoff Alternative — allows different storm events to be used in calculations.

e Calculation Options — a Calculation Option contains properties that control how to ‘solve’ the hydraulics and hydrology of the
drainage system. Examples include:

o Calculation Type — whether the system is to be analysed (doesn’t change elevations or sizes) or designed (hydraulic
optimisation of elevations or sizes)

o Active Numerical Solver — the methods used for the calculations, such as ‘Rational Method’ and the settings that the method
needs.
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e Scenario — a Scenario contains a set of Alternatives, and the settings that control how the hydraulics and hydrology are calculated.
This “bundling” of Alternatives lets you easily generate system conditions that mix and match groups of data that have been
previously defined. Note that Scenarios do not actually hold any attribute data — the referenced alternatives hold the data.

There is always a current scenario. It specifies the current alternatives. The current alternatives are where your data is stored.

You can use multiple Scenarios to calculate multiple "What If?" situations, in a single project file. You can try several designs and compare
the results, or analyze an existing system using several different input alternatives, and compare the results.

Scenarios and Alternatives can “inherit” properties from other Scenarios and Alternatives. These Parent-Child relationships are a critical tool
in easily managing variations from otherwise global properties.

When creating a new project, Scenarios and Alternatives are copied from the Hydraulic Seed File. This is a DGN Library, which is specified
in the WorkSpace or WorkSet configuration.

Scenario Manager

The Scenario Manager is the primary interface for creating, editing and managing an unlimited . Scenarios
number of Scenarios.

There must be at least one Scenario. Additional Alternatives and Scenarios are easily createdto |77
: : DvxEI B-vBSEE ¥ ;
handle any design requirements. : :
=8 9.45 ARI GVF Design
i ey 949 ARI GVF Drop Nede Design
545 ARI GVF Analysis

Examples include:

o Competing physical layouts may be managed by different Physical Alternatives.

o Different Storm Frequencies may be managed by different Rainfall Runoff Alternatives.

There are two types of Scenarios: Base Scenarios and Child Scenarios.

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

e When a Child Scenario is created, it inherits its data from its Parent. More precisely, its Alternatives and Calculation Options are links
to the Alternatives and Calculations Options of its parent.
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Scenario Properties

As stated above, Scenarios are simply a list of Alternatives and a Calculation Options definition.

Viewing, changing, and managing the different alternatives associated with a scenario is done | Utiites  Drainage '
through the Properties dialog. To view the scenario properties, double-click on the scenario, or | NG
right-click on the scenario and choose Properties. FR—
A list of the alternatives associated with the scenario will be displayed in the Properties dialog. <Show All> '
. . . . “ . " |P|'-:-|:-3|t;.- Search v| Lo - :
If you have created a new Base Scenario, all the Alternatives will be the same as in the “copied” T coom |
Scenario. They will be copied, but they will not maintain any further relationship to the original Q?EAWGVFMWS
Scenario’s Alternatives. Changes to the original Scenario do NOT propagate to the new Base Notes '
. v Altematives
Scenarlo - ;‘mf;e Topology Base Active Topology
User Data Extensions Base User Data Extensions |
If you created a Child Scenario, the scenario will initially inherit all of the alternatives from the Physical Original Network Layout ;
. . . i . | Boundary Condition Base Boundary Condttion |
parent scenario. In this case, you will see the "I" next to the name of the alternative. Changes to Iital Settings Base Il Seftings !
any of the settings in the original scenario — a change in the Rainfall Runoff Alternative, for it e s
i H 1 4 i Infiltration and Inflow Base Infitration and Inflow
example, automatically gets propagated to the new Childe Scenario. They're linked. aiton and) oss Lilston e
. . . " on . . . . . | ‘wiater Quality Base Water Quality
If you manually pick an alternative without the "I," then the Child Scenario will no longer inherit Sanitary Loading Base Santary Loading
. . . f Headl Base Head|
any changes in alternatives made in the parent scenario. Operaionsl Base Operational
| Design Original Network Design
System Flows Base System Flows
SCADA Base SCADA
Energy Cost Base Energy Cost
~ Calculation Opiions
Solver Calculation Options Base Analysis
|| Physical |
The Physical Alternative allows you to define varying physical characterstics for
|| network elements.

To change any alternative for a scenario, click the pulldown beside the scenario name and select |+ Atematves

H Active Topology <|> Base Active Topology
the alternatlve' User Data Extensions <|> Base User Data Extensions |,
10 Year Designed by SU e ]

Boundary Condition <New...> |
Initial Settings <|> Default Layout - for Speed
Hydrology 10 Year Designed b SUk

Output Default Layoﬂth-forSpee

If you have not yet created an alternative for the scenario, you can create a new alternative here as well, by selecting the “<New...>” item.
You will be prompted to enter the name for the new alternative — after which the new alternative will be selected for the scenario and listed in
the Alternatives Manager.
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Alternatives Manager

The Alternative Manager lets you create, view, and edit the alternatives that make up the project scenarios.
The dialog box consists of a pane that displays folders for each of the alternative types which can be Drainage
expanded to display all of the alternatives for that type and a toolbar. 0 =EEEO

||= Active Topology
-{[5] User Data Extensions

As with Scenarios, there are two kinds of Alternatives: Base Alternatives and Child Alternatives. Base 12 Poysca
=« Original Network Layout

Alternatives contain local data for all elements in your system. Child Alternatives inherit data from Base Eamars
. . . . . . . . . . == esign

Alternatives or even other Child Alternatives. The data within a Child Alternative consists of data inherited L [ 9.49 ARI GVF Drop Node Design

H HA Boundary Condition
from its parent and the data altered specifically by you (local data). e Setige
Hydrology
Qutput
Infiltration and Inflow
Rainfall Runoff
Water Quality
Sanitary Loading
Headloss
Operational
Design
System Flows
SCADA
Energy Cost

-0~ -

Remember that all data inherited from the Base Alternative is changed when the Base Alternative changes.
Only local data specific to a Child Alternative remains unchanged.

G- - - - - -

] W‘ﬁﬁﬁﬁﬁﬁﬁ\ﬁm a

- - - - - -

Editing Alternatives

To edit an alternative, expand the tree so that =
all of the alternatives for a given type are listed. ;.5 .29

[ Condut 4 Lateral & Channel [] Gutter @ Pressure Pipe [ Catch Basin @ @ Manhole ¢ Propery Connection 4 Tap ¢ Transtion < Cross Sectio * | *

There are a number of ways to open an

. | Use Upstream Tractive Lo
a Ite m atlve . . D Label Flap Is Conduit M:;ﬁoircni!m Catalog S'Eft Headwall Size Sn-h;sasl Culvert | Section
Gate? Culvert? Type Tractive Class Control De_lf_"lnmon Minimum) Headwall Type
. H 557 ucture? ¥pe ‘ascals]
e You can double-click on the alternative. ||, = e T T O coecl O om0 =) —
. . . | |219: 551 219 |55-1 [l [0 catslogce| [ |cConcrete [l 300mm Cirde
¢ You can also highlight the alternative 220: 552 220 [s5-2 ] [0 |catagce] [0 |conaete | [ 300mm Cirde
d | h O . 221: 55-3 221 (55-3 O [0 catslogce| [ |Concrete O 300mm Cirde
ana se eCtt e pen icon. 222: 554 222 |55-4 O [0 |catalogce [ Concrete O 300mm Cirde
223: 55-5 223 |55-5 O [0 |catalegce [ Concrete O 300mm Cirde
° Fina”y’ you can right-c”ck the 224: 55-6 224|556 O O |catsloace] [0 |[concete | O 300mm Cirde
. . . 225: 55-7 225 |55-7 [l [0 catslogce| [ |cConcrete [ 300mm Cirde
alternatlve and SeIeCt Open- ThIS WI" 259: 55-8 259 |55-8 O [0 |catslogce| [ |Concrete O 300mm Cirde
open a new d|a|og 260: 55-9 260 559 O [0 catslogce| [ |Concrete O 300mm Cirde v
£ >

I * |E| Ease data [wl =Llocal data [] = Inherited data

Each alternative will have different properties. Any column that is shown as white is a field that can be edited. Columns in yellow cannot be
edited from the alternative, but in some cases, may be editable from other places in the model, such as the FlexTables or Properties.

The first column in any alternative editor contains a check box indicating the records that have been changed in this alternative. If the box is
checked, the record on that line has been modified and the data is local, or specific, to this alternative. If the box is not checked, it means

Copyright © 2021 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted 28



that the record on that line is inherited from its higher-level parent alternative. Inherited records are dynamic. If the record is changed in the
parent, the change is reflected in the child. The records on these rows reflect the corresponding values in the alternative's parent.

Changes made in the graphics, Properties, and FlexTables will automatically make changes to the values in the appropriate active
Alternatives.

Calculation Options

The Calculation Options Manager lets you create, view, and edit the calculation options available for =] Calculati

- X
your scenarios. The dialog box consists of a pane that displays the calculation options created. i

To edit the calculation options, double-click on the one you want to edit. This will display the
properties of the calculation options in the Properties dialog.

The parent/child function is not available for calculation options. New calculation options can be [ Base Design
created by clicking the New icon.

Computing Scenarios

There are several places where you can compute a scenario:

e The Compute icon in Analysis > Calculation - this computes the current scenario. Use this if you're confident that you know ™
which scenario this is @
Compute

e The Compute Centre — this lets you choose the scenario to compute and shows you the most important settings [©] Compute Center
that it contains. Use this when you are getting familiar with scenarios, as an easy way to check their settings

e The Scenarios Manager — this lets you choose the scenario to compute, and Scenarios - X
compute multiple scenarios, in a hierarchy or by selecting a batch. You will use Drainage
this more when you are more proficient with the software and are using more O X =l EB-vBSsT % -
scenarios. -1
ilw? 9.49 ARI GVF Dr Make Current |
[ 9.49 ARI GVF Analys
Compute > Scenario
BElEkte Hierarchy...
= 2 Children..
Properties

Batch Run...
Rename
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Checking the Storm Data

1. On the Components ribbon, click the arrow below Common > Storm Data > Global Storm Events.

2. Click Global Storm Events.

ol

Here you are choosing the storm event that you want to use. It is stored in a Rainfall Runoff alternative, and this one is called "Base Rainfall
Runoff”. This storm event is therefore specific to this rainfall runoff alternative. The "Base Rainfall Runoff" alternative has been selected in
the scenario which you will compute in a moment.

3. Check that Coffs Harbour: Latitude30.237 (S) Longitude 153.1375 (E) (9.49 ARI (10% AEP)) is selected.
" 4. Close the Global Storm Events dialog.

@ Global Storm Events

Return Event Depth

Alternative Global Storm Event Source T ]

12: Ba |Base Rainfall ... | Coffs Harbour: Latitude 30,2375 (S) Li| Orphan {Jocal) g 0.0

[§] Coffs Harbour: Latitude 30.2375 (5) Longitude 153.1375 (E) (9.49 ARI (10% AEP)) |

[=1]
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Checking the Calculation Options

By default, the Gradually Varied Flow (GVF) calculations will be used to ‘solve’ the hydraulics of a storm drainage network.

o 1. On the Analysis ribbon, select Calculation > Options.

Note: The calculation options that you see here have been copied in from the DGN library.

calculation option.

Note: The red tick in the icon for the Base Analysis solver icon tells you that this is the active

Perhaps the most important property of a Scenario is the Calculation Option:

e An Analysis performs calculations but does NOT change pipe sizes and levels

e A Design performs calculations and MAY change pipe sizes and elevations

2. Double-click Base Analysis in the Calculation Options dialog.

Note that because you are editing the active Calculation Options they will automatically be used

by the active Scenario.

3. The settings for Base Analysis are displayed in the Properties dialog.

Your Calculation Options should be the same as the picture on the right.

Notes:

e The Active Numerical Solver is set to GVF-Rational (StormCAD), for Gradually Varied

Flow using the Rational method.

e The Calculation Type is set to Analysis. This will not change the pipe sizes, levels etc. —

i.e. none of the physical data.

e The Flow Profile Model is set to Backwater Analysis. This is the preferred option for
computing a system because the gradually varied flow algorithms it uses are more
rigorous and generate solutions that more closely reflect reality.

e The Minimum Time of Concentration is set to 5 minutes. Any catchment with no Time of
Concentration set, or one that is less than this, will be adjusted by the calculations to use

this value.

e Use Minimum Tc as Minimum System Time applies when a pipe at the top of a branch

has no flow.
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| Utiities Drainage

<Show Al

Calculation C -
Drainage
[ =l | @
S Solver
--{# Base Design
i..[55 Base Analysis
:.'_'*._.*..'- -'.'.'-‘.‘.:'.." -

v e @ B -

[] Add to Selection

Property Search

de-

|| v <«General>

Label
Motes

Active Numerical Solver
Calculation Type

Minimum Time of Concentration (min)

110
Base Analysis

All

GVF-Rational (StormCAD)

Analysis
5.000

Use Minimum Tc as Minimum System Time? True
|| »  Gravity Hydraulics
Maximum Metwork Traversals
Flow Convergence Test

Flow Prafile Method

Mumber of Flow Profile Steps

Hydraulic Grade Convergence Test (m)

Lverage Velocity Method
Minimum Structure Headloss (m)
Governing lpstream Fipe Selection Method  Pipe with Maximum QV
Structure Loss Mode
Include Conduit Flow Travel Time in Design  True
Save Detailed Headloss Data?
Gravity Friction Method
Calculation Type

Select whether to perform a straight analysis of the current system or to perform
an automated design.

5

0.001

Backwater Analysis
5

0.00

Actual Uniform Flow Velocity

0.00
Hydraulic Grade

False
Manning's

v

—
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Scroll further down the Calculation Options.

Locate the Use Rational Method Frequency Factors property in the
Rational Method category.

Set Use Rational Method Frequency Factors to True.

Locate the Frequency Factors property in the Rational Method v

v Rational Method

Trugl i

Use Raticnal Method Frequency Factors

Freguency Factors <Collection: 0 tems>
Allow Runoff Coefficient to Exceed 1.07 False
Carryover Modeling Method As CA (Traditional)

Rational Method

llza Ratinnzl Mathad Frenenee Fartnre

category.

Freguency Factors

L ureo U
Carryover Modeling

Click the Browse button and Key-in the ARIs and Multiplier shown in
the screen shot below, or

Method

<Callection: 0 tems: I

As CA (Traditional)

go to the dataset folder and open Frequency Factor.xlsx file, copy the data columns, and paste it in the Frequency Factors dialog box.

To change the number of decimal places, Right Click on the title heading ‘Average Recurrence Interval’ and select Units and

Formatting.

Note if your design standards require the use of Frequency Factors, then these values should be set up your WorkSpace dgn library.

10. Click OK to close the Frequency Factors dialog.

A B - . Frequency Factors X
1 1.00 0.800 apy from :
2 1.44 0.822 excel D X |
3 2.00 0.850 Average Units and Formatting...
Recurrence Interval Multiplier "
4 4.48 0.933 (years) =] Edit Column Label...
5| 500 | 0950 & cCut Frequency Factors 1 100 0.800
6| 949 0.995 IE O x| 2 44 0822 Select Column
Copy
7 10.00 1.000 Average 3 2.00 0.850
8 19.50 1.048 ﬁ’j Paste Options: Recurrence Interval Multiplier 4 4,43 0.933
: - vEars) 5 5.00 0,950
9 20.00 1.050 [r_\g [%./ [ﬁ-‘ - N o 2 5.9 P Set Field Options - Time - Long
10]_49.50 | 1.148 = ’ czg With Headers 7 .00 L.000 Frevien
13 50.00 1.150 Paste ﬁpecial... | Paste IB 19,50 1,048 Velue ears e
12| 100.00 1.200 Io 20.00 1.050 Unit years v
= Q Smart | ookun Help
& 49.50 L1438 Display Precision
11 50,00 1.150
2 100.00 1,200 Format: Number ~
Paste it in the dialog .
box £ >
Cancel Help
OK Cancel Help
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11. Locate the Allow Runoff Coefficient to Exceed 1.0 property in the Rational Method category.
12. Check that this is set to False.

This setting does not allow the product of the Runoff Coefficient and the Frequency Factor to exceed 1.0.
13. Repeat the process in Steps 4 - 12 above for Base Design in the Calculation Options dialog.

“ 14. Close the Calculation Options dialog.
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Checking the Active Scenario

EE% 1. From the Analysis ribbon, select Calculations > Scenario Manager.

Scenarios 2
-

Rename the Base Analysis Scenario to 9.49 ARI GVF Analysis.

3. Double click the Scenario and check that the Calculation Options are
set to Base Analysis.

4. Close the Properties panel.
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Calculation Op...  — X Properties - Scenario - 9.49 AR| GVF Analysis (1. - x
Drainage Lkiltieg Drainage
OxB= e DR 14 @ @ m -
= Solver '
[59 Base Design T - % - [JAddto Selection
[ Bose Anles | '
<Show All> ~
|Prnperty Search v| e+
v <Geneml>
10} 13
Label 9.43 ARI GVF Analysis
Notes
v Al
Scenarios - X Base Active Topology
Base User Data Extensions
Drainage Base Physical
D. X =] - 3% TE" T Boundary Condition Base Boundary Condition
Base Desan Initial Settings Base Initial Settings
L.'w 949 ARI GVF Analysis gﬁ;ﬂm S::Z g::ﬂ“gy
Infiltration and Inflow Base Infiltration and Inflow
Rainfall Runoff Base Rainfall Runoff
‘wiater Quality Base Water Quality
Sanitary Loading Basze Sanitary Loading
Headloss Base Headloss
Operational Basze Operational
Design Baze Design
System Flows Baze System Flows
SCADA Base SCADA
Energy Cost Base Enengy Cost
Calculation Options
Solver Calculation Opticns Baze Analysis
Solver Calculation Oplions
Choose the Calculation Options set to apply to the scenario.
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Computing the Scenario

[E] 1. From the Analysis ribbon, select Analysis Tools > Compute Center.

"J Compute Center — e

The toolstrip at the top of the Compute Center lets you access a number of Managers and tools, to help you | "=iefneise -
use scenarios. It always displays the current scenario when you open the dialog, but you can change the BEERE O

scenario to compute if you need to.
2. Confirm that the Scenario is set to 9.49 ARI GVF Analysis.

Review the other settings in the Compute Center dialog.

Scenario
9.43 ARI GVF Analysis vl E -

¥

+ Calculation Options
Solver Caleulatior Base Analysis

v <General>

Note: Settings for the Calculation Type, is set to Analysis. Remember - this means that the physical o
properties of the drainage network will not be changed. A Calculation Type that is set to Design may well Minimum Time of ' 5.000

cause the physical properties, such as invert levels and pipe diameters, to change. e

4. Click Compute. This computes the current scenario.

After a few moments, the GVF-Rational Calculation Summary dialog is
displayed.

Due to the system only consisting of catch basins and catchments, and
no conduits or outfall, no details are displayed in the Calculation
Executive Summary area of the dialog.

Gravity Friction M Manning's
+ Pressure Hydraulics

Pressure Friction Hazen-Wiliams

q;| GVF-Rational Calculation Summary x
Scenario
Label:
Storm Event
Rainfall Alternative Label: |Ease Rainfall Runoff |
Global Storm Event: Coffs Harbour: Latitude 30.2375 (S) Longitude 1
Return Event: |‘3.4‘3 | YEBrs

Calculation Executive Summary

Show this dialog after Compute Mezzages.. Report Dietails... Close Help
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5. Onthe GVF-Rational Calculation Summary panel, Click Details.

This dialog is a good way to get an overview of a conveyance system, without selecting individual objects. Because we
don’t have any gutters or pipes yet, some of the tabs don’t show any useful information, but the /nlet Summary tab does.

6. C“Ck the In/et Summary tab and reVieW the E@ Calculation Detailed Summary

d a ta . Calculation Options

You can see the Capture Efficiency of each
catch basin, and the Spread / Top Width, so

you can easily find any big issues.

The Catchment Summary tab is also a useful

one to check at this stage, as it could reveal

an issue with the storm data.

7. Close the Details dialog.

8. Onthe GVF-Rational Calculation Summary panel, click

Messages.
Review the messages.

Note: The messages about time of concentration, no

gutters, no outfall, and no valid network can be ignored as

this is to be expected.

“ 9. Close the User Notifications dialog.
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X
Catchment Summary  Link Summary Node Summary  Inlet Summary  Pond Summary
Capture
Flow Flow (Total ! Spread [ Top
Label Inlet Type Eartogiuier Catalog Inlet {Captured) Bypassed) Bypass Target Elfiacnay Bepis(Gtiie] Width
Type (Calculated) {cm)
[¥) (15} o )
SAl- Catalog Inlet | Combination Training Combin: 13.05 0,00 |{N/a) 100.0 3,936 0,492
SA1-1 Catalog Inlet Combination Training Combin: 21.39 0.34 | (Mfa) 98.4 4,761 0.754
SA1-2 Catalog Inlet | Combination Training Combin: 7.27 0.00 | (N/a) 100.0 3.176 0.357
SA1-3 Catalog Inlet Combination Training Combin: 5.59 0.00 | {Mfa) 100.0 3.036 0,330
SA1-4 Catalog Inlet Combination Training Combin: 22,93 1.34 | (MNfa) 94,5 5.399 0,966
SA1-5 Catalog Inlet Combination Training Combin: 15.05 0.01 | {Mfa) 100.0 4,207 0,569
SA1-6 Catalog Inlet Combination Training Combin: 12,63 0.00 | {Mfa) 100.0 3.905 0.488
SA1-7 Catalog Inlet | Combination Training Combin: 14.42 0,69 |[(N/A) 95.4 5.436 0,979
SA1-8 Catalog Inlet Combination Training Combin: 23.09 3.54 | (Mfa) 86.7 9,699 2,400
SA1-9 Catalog Inlet | Combination Training Combin: 6.16 0.00 |{N/a) 100.0 2,952 0.369
SA1-10 Catalog Inlet Combination Training Combin: 13.33 0.52 | {Mfa) 96.2 5.321 0.940
SA1-11 Catalog Inlet Combination Training Combin: 7.08 0.00 | {Mfa) 100.0 3,222 0,403
SA1-12 Catalog Inlet Combination Training Combin: 13.54 0.66 | (Mfa) 95.4 5,435 0.998
SA1-13 Catalog Inlet Combination Training Combin: 43,95 9,56 | (Mfa) 82,1 6,686 1.395
SAl-14 Catalog Inlet | Combination Training Combin: 13.56 0.00 |(N/a) 100.0 4.063 0.521
SA1-15 Catalog Inlet Combination Training Combin: 6.17 0.00 | {Mfa) 100.0 2,986 0.373
SAl1-16 Catalog Inlet | Combination Training Combin: 19.71 2.35 [{N/A) 9.4 6,290 1.263
SA1-17 Catalog Inlet Combination Training Combin: 7.26 0.00 | {Mfa) 100.0 6,217 0.311
Report Close Help
|ﬂ User Notification Details
HB® e
Message Id Scenario Element Type Element Id  Label Time (min) Message

5.45 ARl GVF Analysis Catchment 74 Time of concentration for catchment is less than the minimum Tc valug

44045 5.45 ARl GVF Analysis Catchment 215 DR-12 {N/A)  Time of concentration for catchment is less than the minimum Te value

44045 5.49 ARl GVF Analysis Catchment 213 DR-11 {N/A)  Time of concentration for catchment is less than the minimum Tc value

44045 5.45 ARl GVF Analysis Catchment N DR-10 {N/A)  Time of concentration for catchment is less than the minimum Te value

44045 5.49 ARl GVF Analysis Catchment 247 DR-18 {N/A)  Time of concentration for catchment is less than the minimum Tc value

44045 9.49 ARl GVF Analysis Catchment 209 DR-9 {N/A)  Time of concentration for catchment is less than the minimum Tc value

44045 9.45 ARl GVF Analysis Catchment 245 DR-17 {N/A)  Time of concentration for catchment is less than the minimum Tc value

44045 5.45 ARl GVF Analysis Catchment 207 CR-8 {N/A)  Time of concentration for catchment is less than the minimum Tc value

44045 5.49 ARl GVF Analysis Catchment 205 DR-7 {N/A)  Time of concentration for catchment is less than the minimum Te value

44045 5.49 ARl GVF Analysis Catchment 203 DR {N/8)  Time of concentration for catchment is less than the minimum Tc value

44045 9.49 ARl GVF Analysis Catchment 2n DR-5 {N/A)  Time of concentration for catchment is less than the minimum Te value

44045 9.45 ARl GVF Analysis Catchment 199 DR-4 {N/A)  Time of concentration for catchment is less than the minimum Tc value

44045 5.45 ARl GVF Analysis Catchment 238 DR-1&6 {N/A)  Time of concentration for catchment is less than the minimum Tc value

44045 5.45 ARl GVF Analysis Catchment 197 DR-3 {N/A)  Time of concentration for catchment is less than the minimum Te value

44045 5.49 ARl GVF Analysis Catchment 233 DR-15 {N/8)  Time of concentration for catchment is less than the minimum Tc value

44045 5.45 ARl GVF Analysis Catchment 195 DR-2 {N/A)  Time of concentration for catchment is less than the minimum Te value

44045 5.49 ARl GVF Analysis Catchment 21 DR-14 {N/A)  Time of concentration for catchment is less than the minimum Tc value

44045 9.49 ARl GVF Analysis Catchment 193 DR-1 L\\s {N/A)  Time of concentration for catchment is less than the minimum Tc value

44025 5.49 ARl GVF Analysis Catch Basin 192 SAT- {N/A) There is no gutter leaving this 'On Grade’ catch basin. Bypassed flow i

44025 5.45 ARl GVF Analysis Catch Basin 194 SAT1 {N/A) There is no gutter leaving this 'On Grade' catch basin. Bypassed flow i

44025 5.49 ARl GVF Analysis Catch Basin 196 SA1-2 {N/A) There is no gutter leaving this 'On Grade’ catch basin. Bypassed flow i

44025 5.49 ARl GVF Analysis Catch Basin 198 SA1-3 {N/A) There is no gutter leaving this 'On Grade' catch basin. Bypassed flow i
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If this is the first time that you’ve used the User Notifications dialog, then the Civil Message Center dialog will now be displayed. The content
of this will be very similar to what you've just seen in the User Notifications, but this dialog also displays MicroStation and other OpenRoads

Designer messages.

The buttons across the top of the dialog act as toggles, so you can click them to toggle the display of the errors, warnings, and information
messages on and off. This also toggles on and off the glyphs in the graphics.

10. Close the Civil Message Center dialog — if it is open.
11. Close the GVF-Rational Calculation Summary and the Compute Center dialogs.

12. User Notifications are now also shown as
warning glyphs in the Default view.

5A1-16 - Message ID: 44110,
The captured surface flow at this node does not connect a valid subsurface network. The flow is lost from the system.

Level: Default
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Checking Hydraulic Properties

1. Select the catch basin south of the intersection fillet (this was the first catch basin we placed) and view the Utility Properties.

2. There are quite a lot of result fields so if you want to look at the spread width in the gutter just type in the word ‘spread” in the Property
Search.

Properties - Storm Water Nede - 5A1-13 (31) — X

Ltilties ~ Drainage

DR-18
1~ [ &dd to Selection
«Show All> v
| v|p -
v Hesults (Inlet Caphre) ~
Capacity (Gutter) (Lis 3536
nlet) (L/s 7631
Efficier At Design Spread) (% 66.0
Spread / Top Width (m 1.400
Depth (Gutter) (cm 6700
Flow (Captured) (L's 4417
Capture Efficiency (Calculated) (% 820

3. You can see that the inlet is operating at 66% of its efficiency.
4. You can also see the width of flow in the gutter is approximately 4.778’ [1.4m].
Note that your values may differ slightly, as they depend on exactly where you placed the catch basin.
5. Select one of the catchments
6. Remove the spread’ text from the Property Search if you typed it in.
You can see the results for the catchment, including how much flow is coming off it.

7. Keep the Properties - Storm Water Node — SA-13 open and click on the Catchment boundary. (Image shown on the next page)
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Properties - Catchment - DR-14 (228) — e
Lkilities ~ Drainage
[DR-18 v| @ @ [ v
T - ¥ - []Addto Selection
| <show All> vl ®
|Pr|:|perly Search ~ | P -
v <General>
228
Label DR-14
Notes
GI5-IDs <Collection: 0 tems:
Hyperlinks <Collection: 0 tems>
Feature Definition DrainageArea‘Catchment . Pavement
v  <Geomelry>
Geometry <Collection: 93 items>
Scaled Area (ha) 0.083
Use Scaled Area? True
~ Active Topology
Is Active? True
v Catchment
Qutflow Element SA1-13
v Inflow (Wet)
Inflow (\wet) Cellection «Collection: 0 tems:
~  Runoff
Runeff Method Rational Method
Lrea Defined By Single Area
Runcff Coefficient (Rational) 0.550
Te Input Type User Defined Te
Time of Concentration (min) 0.000
Time of Concentration (Composite) (min)  5.000
~ Resuliz
Calculation Messages «Collection: 1item>
Area (Unified) (ha) 0.083
~
0.084
0.000
233.000
53.87
o
53.87
False
w (Local from Inflow Collection) (Lis)  0.00
~ Resuliz (System Flow)
Lreal R (NSA)
1D

Unigue identifier assigned to this element.
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Exercise 3: Moving Catch Basins

Description

This exercise will look at moving catch basins to optimize their locations. This will also show the power of using catchment delineation,
because the catchments are linked to the catch basins and will update automatically.

Skills Taught

e Moving a catch basin using Accusnap

* Automatically calculate the Road Cross Slope
e Measuring the Road Cross Slope

¢ Finding the route of a bypass flow path

e Moving a catch basin to collect bypass flow
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Moving a Catch Basin using AccuSnap

You are going to move a catch basin in a moment. First though, check its
hydraulic properties.

1. Select the catch basin SA1-13, south of the intersection fillet (which was
the first catch basin that you placed)

2. View the Utility Properties.

3. Find the Road Cross Slope property.

4. There are quite a lot of result fields so if you want to look at the spread width in the
gutter just type in the word ‘slope” in the Property Search.

5. Note the value — 0.03 m/m.

This value came from the prototype that is assigned to the Training Combination
Inlet feature definition. The prototype defines the default value — so any catch basin
placed will have this value by default. This value can be edited — you can type a new
value in the Utility Properties for example, but you would need to measure the road
cross slope first, then type it in.

While you are reviewing the Utility Properties, note the value for the Longitudinal
Slope (Inlet), which also happens to be 0.03ft/ft [0.03 m/m]. This value is set
automatically when the catch basin is placed or moved.

6. Close the properties dialog.

Properties - Storm Water Mode - 541-13 (31)

Ltiities Drainage

|DR-1E»

1t~ [ Add to Selection

<Show All>

| Property Search

+ Inlet Location
Inlet Location
Manning’s n (Inlet)
Longitudinal Slope (Inlet) (mim)
Inlet Opening

Set Rim to Ground Elevation?

Elevation (Invert) (m)
Structure Type
Length (m)

hidth (m)

Gutter Type

On Grade
0.013
0.03

12.08

True

12.08

1.2

Box Structure
1

1

User Defined
Convertional

Gutter Sha
IF'.oad Cross Slope (m/m)

0.03

Deprezsed Gutter?
Gutter Cross Slope (m/m)
Gutter Width (m)
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The next step is to relocate this catch basin to the corner fillet of the
intersection.

7. Select the catch basin, then select the Move Node manipulator.

8. Select Snap Mode AccuSnap > Near Snap Point.

9. Locate the catch basin and data point on
the D-CWAY-Gutter Flow Line feature as
shown below. Use the arrow for the
“Exercise 3 — Position 1”text to guide you,
but make sure that you snap to the D-
CWAY-Gutter Flow Line feature — not the
arrow.

—— Exercise 3 - Position 1

Define new location for node.
<Alt> to change elevation reference surface

(83| Farameters Vertical Offset | NN 4

Complex Element: CF

Belongs To: Kerb SA Exit

Feature: Linear\Carriageways\D-CWAY-Gutter Flow Line
Active Profile: ProfileBy Template | Arc

. e o
Lo i Guer e ercise 3 - Position 2
\"
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Note that the catchment area was updated when you moved the catch basin. It significantly
reduced in size, because it is now not picking up some of the road surface runoff. The
catchment area downstream has increased in size to fill in the gap.

10. Check the Properties of the repositioned catch basin.

a. First, note that the Rotation Reference has been
retained, and the Rotation Offset, so the catch basin
stays at 90 degrees to the gutter flow line.

b. Next, click Open Utility Properties, then click the
Browse icon.
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Paolygon: DR-14
Level: Util_Storm_freas

Rotation
Rotation Offzet
Rotation Reference

Absolute Angle

513225.31886m
6653615.65954m
255°45'07.8"
90°00°00.0"
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c. Check that the text slope is still in the Property Search (if not, type it in again)
d. Note that the Longitudinal Slope (Inlet) has changed and is now 0.04ft/ft

[0.04m/m].

11. Right-click on the Road Cross Slope property, then select Units and

Formatting.

12. Change the Unit to %, then click OK.

The Road Cross Slope value is now in percent, which is a more accurate result to two

decimal places.

Note: changing the units for the Road Cross Slope affects the Longitudinal Slope
(Inlet) property as well, because they both use the same Slope formatter. The
formatter is shown in the title of the Units and Formatting dialog.
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Ltiities Drainage

Properties - Storm Water Node - 5A41-13 (31)

v| @ @ B -

<Show All>

1 - U - []Addto Selection

|5Iope

| Ko

+ Inlet Location

Lengitudinal Slope (Inlet) (m/m) 004

Dl i e o

Gutter Cross Slope[m-']

0.08

Road Crozs Slope (m/m)

Enter the transverse slope of the road.

w Physical

Road Cross Slope (mim)
Gutter Cross Slope (m/m)

R

D Units and Formatting...

Preview

Value:

Unit:
Display Precizsion:

Format:

Set Field Options - Slope

ra] [ ]
E

&

<

Number ~

Cancel

Help

DO NOT DISTRIBUTE — Printing for student use is permitted

44




Finding the Route of a Bypass Flow Path

x

For checking the modified position of the catch basin use Home > Model Analysis > Civil

1.
Analysis > Analyze Trace Slope.
This tool traces along a surface either following a user-specified slope value or the

steepest slope. You can trace upstream or downstream.

2. Set the settings as shown on the right.

3. Select Snap Mode AccuSnap > Near Snap Point.

4. Select the Terrain in the Default-3D View.
Data point on the corner of the deflection island in the 2D Default

View.
The trace slope is displayed in the Default-3D View.

Feature
Feature Definition

Mame

Select Start Point for Trace Path
<ALT> to toggle trace direction
<SHIF T to toggle trace method
|Elevation 1=13.20834

Elevation 2=7.58325
Elevation Difference=5.21304

Complex Element CE27
Feature: LinezriCarriageways\0-C\WAY-Bitumen Edge
Active Profile: CE' Arc

Level: D-CWAY-Bitumen Edge
Ref: 4 (Intersection-Carridor.dgn)
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l

4% Trace Slnpk
Trace Method |I"-'1a:-:imurn Slope Trace |« |
Minimum Depth |ﬂ'.1ﬂ'[|'|]'|} |
Trace Slope Direction |ann “ |
Feature -~
Feature Definition |Trace Slope s |
Mame |Trace Slope |
h‘
J8 Trace Slope - X
Trce s

Minimum Depth
Trace SopeDrecin

/

Trace Slope
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If there is any bypass flow from the catch basin on the corner of the deflection island you can see in the picture below that
it will not be captured by the catch basin that you have just moved.

—

i
Trace Slope | 3D Linear Element: 1
Level: Default
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Moving a Catch Basin to Collect Bypass Flow

1. Select the catch basin that you previously repositioned.

Y- Move Node

2. Select Snap Mode AccuSnap > Near Snap Point.

Snap Mode

3. You may find it helpful to temporarily turn off the display of the Util_Storm_Areas, to

make the location pick easier.

If Util_Storm_Areas is the default level, you will need to make another level the default
first, because you cannot switch off the default level.

4. Click the Move Node manipulator.
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& Level Display - View 1 — *

I
D.'—JII Eﬂ |ViewDispIayw "'l

R‘-j ?(nonej' Levels - Iﬁ -

,ff— Exercise 3 - Position 1

L @8 @ X~ H

=} Intersection-Drainage.dgn, Default

— Ref, Intersection-Drainage.dgn, Default-3D
—& Terrain.dgn

0 Geometry.dgn, Default

— Intersection-Corrnidor.dgn, Default

— Intersection-Terrain.dgn, Default

— Ponds.dgn, Default

& Hi-Lo.dgn, Default-30

W

Mame Used ™

il Util_Storm_Areas

Util_Storm_Conduits L
Util_Storm_Nodes L
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5. Move the catch basin so that any bypass flow will be captured. Use the
arrow for the “Exercise 3 — Position 2” text to guide you, but make sure that
you snap to the D-CWAY-Gutter Flow Line feature — not the arrow.
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Exercise 4: Checking Catch Basin hydraulics

Description

This exercise will look at checking the catch basins to ensure that they are hydraulically efficient.

Skills Taught
e Checking the Default Design Constraints

e Computing the active scenario

e Checking the hydraulic properties
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Checking the Default Design Constraints

When you have computed the system previously, you have used the default settings for the spread width and depth. At an intersection,
where there may be pedestrians, you may want to reduce these values.
& 1. On the Analysis ribbon, click Analysis Tools > Default Design Constraints.

M Default Design Constraints

2. Click Inlet and for the Maximum Spread, set the value to 3.0" [7.000m].
Gravity Pipe Node  Inlet

3. Close the dialog.

Maximum Spread: |'|.ﬂ'|]'[|' | m

Maximum Gutter Depth: |ﬂ'.15 | m
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Compute the Active Scenario

6 1. From the Analysis ribbon, select Calculation > Compute > Compute Scenario

N

Compute Click Messages on the GVF-Rational Calculation Summary dialog.

L

3. Review the messages. Because you have changed the default design constraint for the spread width, a new warning is now being
shown - The maximum spread constraint has been exceeded for this ‘On Grade’ inlet.

4. Right click, Zoom To and check the positions and properties for the catch basin that have this warning.

|8] User Motification Details — O >

HR@ e

Message Id Scenario Element Type Bement Id  Label Time (min) Message ~

[ FEARN 549 ARI GVF Analysis  (N/A) 1] (MAA) (MAA)  Only surface flow and inlet capture calculations were computed.

o 44116 _— & (Catch Basin The maximum spread constraint has been exceeded forthis '0On Grade' inlet.
44118 el Catch Basin 227 54113 {N/A)  The maximum spread constraint has been exceeded for this 'On Grade' inlet.
44116 Copy Catch Basin 233 SA1-16 (MA)  The maximum spread constraint has been exceeded for this 'On Grade’inlet. %

< >

Note: the messages about time of concentration, no gutters, no outfall and no valid network can be ignored as this is to be expected.

You can also click Details and review the Inlet Summary tab.
5. Close the User Notifications dialog. O Z
“ 6. Close the GVF-Rational Calculation Summary dialog.

7. User Notifications are again highlighted by glyphs in the Default view.
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Checking the Hydraulic Properties

1. Select catch basin SA1-13, south of the intersection fillet, and view the

Utility Properties. ~o——o- Exercise 3 - Position 2

2. There are qui_te a lot of re;ult fields.so if you want to Ioo}< at the Properties - Storm Water Node - SA1-13 (31) _ w
spread width in the gutter just type in the word ‘spread’ in the
Property Search. Liities ~ Drainage

Note that your values may be slightly different to those shown in | v| ® @ |[Bw -
the picture on the right, because they depend on the exact 1 - [ Add to Selection
position of the catch basin.

<Show All= o

|5pread | Ko

* Results (Inlet Capiure)

Efficiency (At Design Spread) (%) 936 I

cnra=sd | Tan b e 1315
Efficiency (At Design Spread) (%)
The capture efficiency of the inlet when the width of gutter flow is at the maximum design
spread.

You can see that the inlet is now operating at over 90% of its efficiency.
You can also see the width of flow at the upstream face of the catch basin is over 3.0” [7.0m)].

This catch basin can’t be moved, because it was placed to accept bypass flow from the catch basin on the corner of the
deflection island. A new catch basin is required.
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3. On the Layout ribbon, click Place Node. f&Pacetode —

4. Inthe Place Node dialog, set the following: Cotchment Feature Definition *
Feature Definition Pavement ~
a. Check the Feature Definition is Node > StormWaterNode > Inlets > Training Name Prefix DR-
Combination Inlet. Feature =
b. Check the Vertical Offset is 0. Feature Definfion Traiing Combination Irlf]2
MName Prefix SA1-
c. Check the Rotation Mode is Relative to alignment. Elevation "
5. Following the Heads-up prompts set the following: Elevation is the Invert
Vertical Offset 0.00000
a. Atthe Select Reference Element for Node Elevation. Reset to Type Elevation prompt, Saeline Reference N
select the Design-Boundary terrain feature from View 2. —— -
b. The dialog now changes, and Catchment Delineation is now available, check this on. Rotation -
c. The Catchment Feature Definition is now available in the dialog. Fotaton flode elaivoto slgrmere. B8
Locate Reference Element for Rotation w
Set the Catchment Feature Definition to Drainage Area > Catchment > Pavement. Rotation $0°0000.0°
6. Select Snap Mode AccuSnap > Near Snap Point. Catchment 1
Catchment Delineation

a. Atthe Define Catchbasin prompt, data point on the D-CWAY-Gutter Flow Line feature
opposite the deflection island. Use the arrow for the
“Exercise 4 — new catch basin” text to guide you, but
make sure that you snap to the D-CWAY-Gutter Flow
Line feature — not the arrow.

Exercise 4 - new catch basin

& Parameters:Vertical Offset [ 4

Complex Element: CF

Belongs To: Kerb SA Exit

Feature: Linear'Carriageways\D-CWAY-Gutter Flow Line
Active Profile: ProfileByTemplate | Line String

Level: D-C\wAY-Gutter Flow Line

Ref: 4 (Intersection-Corrider.dgn)

Define new location for node.
<Alt> to change elevation reference surface

b. Data point to accept the Rotation Mode > Relative to
alignment

c. Atthe Locate Reference Element for Rotation prompt, data point on the D-CWAY-Gutter Flow Line.

d. Type 90 for the Rotation and Enter, then data point to accept the rotation.

Because you have placed a new catch basin upstream of an existing catch basin, you need to update the catchment area for the existing
catch basin.
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7. Select the catch basin SA1-13, shown on the right.

00 Exercise 3 - Position 2

8. Click Update Catchment for Inlets. /oj = %

| Update Catchment For Inlets i

The area of the catchment is updated, and this can be confirmed using a tooltip.

Note that you may need to right-click to cycle through the catchment areas, to select
the one that you want.

Exercise 4 - new catch basin

- Exercise 3 - Position 1

.~ Exercise 3 - Position 2

@ 9. From the Analysis ribbon, select Calculation > Compute > Compute Scenario
Compute 10. Select each of the two catch basins SA1-13 and SA1-18 and check the results.
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ercise 4 - new catch basin

Exercise 3 - Position 1

— Exercise 3 - Position 2

Properties - Storm Water Mode - 5A1-13 (31) — *

Ltilties  Drainage

s e e [F

T+~ L~ []Addto Selection

<Show All> v/

|5pread v| X - ..

~ Results (Inlet Capture)
Efficiency (At Design Spread) (%) 536
Spread / Top Width (m) 0.393

Efficiency (At Design Spread) (2)
The capture efficiency of the inlet when the width of gutter flow is at the maximum design
spread.
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ercise 4 - new catch basin

Exercise 3 - Position 1

Exercise 3 - Position 2

Properties - Storm Water Mode - 541-18 (36) — *

Ltilties Drainage

o e e [F

T~ U - []Addto Selection

<Show Al> v

|5pread v| X o- _l

~ Results (Inlet Caplure)
Efficiency (At Design Spread) (%) 53.0
Spread / Top Width (m) 0.725

Efficiency (At Design Spread) (%)
The capture efficiency of the inlet when the width of gutter flow is at the maximum design
spread.

Both catch basins are now operating at a high efficiency, and the spread width is not being exceeded.
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11. Catch basin SA1-16 has a spread width above 3.0’ [7.0m].

12. Move catch basin SA1-15 downstream, towards SA1-16, until the spread width of SA1-16 is reduced to 3.0’ [7.0m] or less.

Notes:

¢ Remember to compute after you have moved catch basin SA1-15, to recalculate the spread width

e Use the Near Point snap to position the catch basin, and double-click the icon to set it as the default

e The correct position for catch basin SA1-15 is a little way south of catch basin SA1-6, which is on the opposite side of the road

&b Vertical Offset | [N 4
Cor?ﬁplex“Element: L'I:_CF
Belongs To: Orchard Blvd
\\ Feature: Linear\Carriageways\D-CWAY-Gutter Flow Line |
Active Frofile: ProfileBy Template ' Line
\ Level: D-CwAY-Gutter Flow Line
Ref: 4 (Intersection-Corridor.dgn)

\\ A L A"

3 operties - Storm Water Node - SA1-16 (34 —
Ltilties ~ Drainage
| V| ®Q \?53-; -

T~ [] Add to Selection

<Show All> ~

|spread | X -

t Caplure)

~ Results (I

95.3
0.996

Efficiency (At Design Spread) (%)
The capture efficiency of the inlet when the width of gutter flow is at the maximum design
spread.

~— Low Point 7.989m

13. Turn back on the display of the Util_Storm_Areas level — if you previously turned this level off.

The remaining maximum spread constraint has been exceeded for this ‘On Grade’ inlet warning is for catch basin SA1-8.

This catch basin is at the low point of the road surface.
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14. Select catch basin SA1-8 T~ - []Addto Selection
and view the Utility
Properties_ Low Point 7.989m —-__ <Show Al> e
. |Pr0pert;.- Search v| o~
15. Clear the ‘spread’ text from Inlet Type Catalog Inlet -
. Inlet Training Combination Inlet
the Property Search field o Intet Lot ¢
. In Sag
16. Change the Inlet Location A ~  Inlet Opening M
to In Sa ] Grate Length (m) On Grade
g' Curb Opening Length (m) 0.850
Clogging Factor (%) 200
@ 17. From the Analysis ribbon, select Calculation > Compute > Compute Scenario
Compute 18. You might notice that there is a glyph at each catch basin. Glyphs show messages that were calculated when you computed the
v scenario.

=
. ___|¢o0080 \
Y 1 '

i e/
" ] SA1-17 - Message ID: 44110,
v The captured surface flow at this node does not connect a valid subsurface network. The flow is lost from the system.
. Level: Default

- .

19. In this particular case this glyph is telling you that, as you would expect, there is no subsurface network. This is because there are no
pipes, and no outfall, so the water that arrives at the inlet is lost from the system. In effect it flows through the inlet and falls out of the
bottom.
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20. Select catch basin SA1-17 and view the Utility Properties.
21. Scroll down to Results

Properties - Storm Water Mode - SA1-17 (35)

- X
Liifies Drainage
| v @ @ [m -
You can see a field called Calculation Messages, which tells you that there is 1 R - - |[]Addto Sdection
message for this object.
<Show All= ~
22. Select the browse button and view the message. [Propety Search orr
You can see that it shows the same text as the tooltip for the glyph. 7 o — :
Q=00
0.000
eference Design-Boundary (Active)
v Res
<Collection: 1 ftem> I
s Overflowing? False
|&8] User Notification Details — O x
HRE® %0
Message Id Scenario Element Type Element Id  Label Time {min) Message
i 144110 9.49 ARI GVF Analysis  Catch Basin

(N/A) The captured suface flow at this node does not connect a valid subsuface network. The flow is lost from the syst
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Exercise 5: Setting the Time of Concentration

Description

Warnings about the Time of Concentration are being shown in the Notifications. This warning occurs because the catchment areas do not
have a Time of Concentration set, so the default time is used. This issue will be addressed in this exercise.

Skills Taught
e Setting the Minimum Time of Concentration
e Setting the Time of Concentration for the Catchment Areas
* Reviewing the Time of Concentration in a FlexTable

e Computing the Design Scenario
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Setting the Minimum Time of Concentration

E 1. Click Analysis > Calculations > Options.
2. Double click the Base Design and check the Properties.

This is where the default value is set for the Minimum Time of Concentration for your
catchments. This value is used if it has not been set on the individual catchment areas.

+¥ Calculation Options

Drainage

B=re

™

B-

Solver

| Base Design

3. Change Minimum Time of Concentration from 5.000 to 4.9999 as this value is 9 Dopatics bl b fnabets (-
just less than 5.000. B Drainage
Why are you using four decimal places — not two or three? Because the precision IDR-19 V@ @
of this property is set to three decimal places, so by using four, the result will be - [JAddto Selsction
displayed to three, and so appear as 5.000. pr—es
D

Property Search

~ <General>
Label
Notes

You can check the precision by right clicking on the property, then Caleulation Type
clicking Units and Formatting.

4. Close the Properties dialog. v Gravity Hydraulics

5. Close the Calculation Options.
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Active Numerical Solver

3 ation e ana
Minimum Time of Concentration [ERREE |

Use Minimum Tc as Minimum 3y True

Minimum Time of Concentration |
Use Mimmum Tc as Minimum £

110
Base Analysis

GVF-Rational (StormCAD})

Design

5.000

Units and Formatting... h l
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Setting the Time of Concentration for the Catchment Areas

L& 1.

On the Analysis > Calculations ribbon, click Alternatives.

In the Alternatives dialog, locate the Hydrology > Base Hydrology Alternative.

2. Double Click on Base Hydrology to view the Hydrology.
3. Select the Catchment tab.

4. The Time of Concentration values can be set here for
individual or all catchments.
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Alternatives  —
Drainage

pod

DX%E‘"@EITE'FTE— 33
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||=: Active Topology ~
IE User Data Extensions
[5] Physical
IE Boundary Condition
-5 Initial Settings
£1-/8] Hyrology
"% Base Hydrology
- Output
[Z¢ Hydrology : Base Hydrology (Intersection-Drainage -- Default.stsw)
S e
B Catchment = Low Impact Development 7] Catch Basin
Column View Area
Use Runoff
<All> = D Label Runoff Method g:?ﬂﬂ:rv‘{ Scaled Dg-t:w‘:rd) TEI.;E‘“ ﬂmeofli;?:‘:}enwauon ;:Tlsfhfn Coeffident
Constart Loss Rate Area? | Tha) ralz]
Green-Ampt 193: DR-1 =] 193 |DR-1 Rational Method |SA1- Z User Defiru 0.000 | <Colle 0.950
“Groundwater 195: DR-2 ~ 195 |DR-2 Rational Method | SA1-1 [ User Defirn 0.000 |<Calle 0,950
Horton 197: DR-3 ¥l 197 |DR-3 Rational Method |SA1-2 ™ User Defin 0.000 | <Colle 0.950
Generic UH 199: DR-4 = 195 |DR-4 Rational Method |SA1-3 =] User Definn 0,000 |<Colle | 0,950
Modfied Rational 201: DR-5 =] 201 |DR5 Rational Method |SA14 =] User Defini 0.000 |<Colle | 0.950
Ra‘f"""‘ 203: DR-6 [~ 203 [DR-6 Rational Method |SA1-5 = User Defin 0.000 |<Colle  |0.950
;:}':B"AME'""‘”UK] 205: DR-7 = 205 |DR-7 Rational Method |SAL-6 =] User Definn 0.000 | <Colle | 0.950
SCSCN 1207: DR-8 z 207 |DR-8 Rational Method |SA1-7 Z User Defirn| 0.000 | <Colle 0.950
s M 209: DR-9 =] 209 |[DR-9 Rational Method |5A1-8 = User Defin 0.000 [<Calle 0,950
SHMN-Runeff 211: DR-10 % 211[DR-10 Rational Methed |5A1-9 = User Defin 0.000 [<Colle 0,950
Inftial Loss and Consta. 213: DR-11 é 213 |DR-11 Rational Method |SA1-10 é User Defiru 0.000 | <Colle 0.950
nital Loss and Consta. 215: DR-12 % 215 |DR-12 Rational Method |SA1-11 & User Defin 0.000 |<Cale 0,950
ILSAX 1217: DR-13 ] 217 |DR-13 Rational Method | SA1-12 1 User Defirn| 0.000 | <Colle 0.950
Time-frea 231: DR-14 = 231 |DR-14 Rational Method |5A1-13 = User Defin 0.000 |<cole  0.950
233: DR-15 =] 233 |DR-15 Rational Method |SA1-14 = User Defin 0.000 |<Colle 0,950
236: DR-16 =] 238 |DR-16 Rational Method |SA1-15 = User Defin 0.000 [<Calle 0,950
245: DR-17 =] 245 |DR-17 Rational Method |SA1-16 = User Defin 0.000 |<Cale 0,950
1247: DR-18 Z 247 |DR-18 Rational Method | SA1-17 z User Defirn| 0.000 | <Colle 0.950
249: DR-13 = 249 |DR-19 Rational Method |SA1-18 = User Defin 0.000 |<Clle 0,950
* [¢l =Basedata [l =Local data [ =Inherited data

61



5. Right click on the Time of Concentration (min) column heading and select Global Edlit.

Time of Units and Formatting...
Concentrati
mn) |  Global Eqit..
] by
0.01 2]l Sort ’
| 0.0 Filter r
| 0.0 Reapply Sort/Filter
] 0.0
0.0 Select Column
6. Set the value to 5 and click OK. Global Edit x
Operation: Set R
Value: 5
WHERE: «no filtter active>
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The values are now updated.
Remember that individual
modifications can be made if
required.

7. Close the dialog.
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E‘ Hydrelogy : Base Hydrology (Intersection-Drainage -- Default.stsw)

- B @

[ Catchment

# Low Impact Development [=] Catch Basin

Column View

<All>

Constant Loss Rate
Green-Ampt
“Groundwater
Horton

Generic UH
Modified Rational
Rational

Rational Method (UK)
RTK UH

SCSCN

SCSUH
SWMM-Runoff

ILSAX
Time-Area

Initial Loss and Consta...
Initial Loss and Consta...

* |yl =Basedata
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Area
0 abel | Runoffiethod | QUTO% O e
ha) (Rational)

193: DR-1 193 |DR-1 Rational Method |SA1- User Defir 5.000 4 <Calle 0.950
185: DR-2 195 |DR-2 Rational Method |5A1-1 User Defiri 5.000 | <Calle 0.950

7: DR-3 197 |DR-3 Rational Method |SA1-2 User Defirn 5.000 | <Colle 0.950
ES‘: DR-4 199 |DR-4 Rational Method |SA1-3 User Defirn 5.000 | <Colle 0.950
201: DR-5 201 |DR-5 Rational Method |SA1-4 User Defirn 5.000 | <Colle 0.950
203: DR-6 203 |DR-6 Rational Method |SA1-5 User Defir 5.000 | <Colle 0.950
205: DR-7 205 |DR-7 Rational Method |5A1-6 User Defiri 5.000 | <Calle 0.950
207: DR-8 207 |DR-3 Rational Method |SA1-7 User Defin 5.000 | <Colle 0,950
209: DR-9 209 |DR-9 Rational Method |SA1-3 User Defirn 5.000 | <Colle 0.950
211: DR-10 211 |DR-10 Rational Method |SA1-9 User Defirn 5.000 | <Colle 0.950
213: DR-11 213 |DR-11 Rational Method |SA1-10 User Defir 5.000 | <Colle 0.950
215: DR-12 215 |DR-12 Rational Method |SA1-11 User Defir 5.000 | <Calle 0.950
217: DR-13 217 |DR-13 Rational Method |SA1-12 User Defin 5.000 | <Colle 0,950
231: DR-14 231 |DR-14 Rational Method |5A1-13 User Defirn 5.000 | <Colle 0.950
233: DR-15 233 |DR-15 Rational Method |SA1-14 User Defirn 5.000 | <Colle 0.950
238: DR-16 238 |DR-16 Rational Method |SA1-15 User Defir 5.000 | <Colle 0.950
245: DR-17 245 |DR-17 Rational Method |SA1-16 User Defir 5.000 | <Calle 0.950
247: DR-18 247 |DR-18 Rational Method |5A1-17 User Defir 5.000 | <Calle 0.950
249: DR-19 243 |DR-19 Rational Method |5A1-18 User Defirn 5.000 | <Colle 0.950

bl =Local data [ =Inherited data
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o

Reviewing the Time of Concentration in a FlexTable

1.

Select Analysis > Analysis Views > FlexTables.

2. From the Drainage tab double click Tables Predefined > Catchment Table.

The modified Base Hydrology for the Catchments can be
confirmed here.

Note that the modification could also have been made in
this dialog. Why have two dialogs — Alternatives and
FlexTables — that both allow modifications? FlexTables
always show values from the current scenario, so it's
important that you check this before you start making
changes. By using the Alternatives dialog, you are
specifically choosing the Alternative to edit. Both
workflows will achieve the same result.

" 3. Close the FlexTables dialog.

4. Close the Notifications dialog.

Copyright © 2021 Bentley Systems, Incorporated

5. Save Settings and Exit the software.

FlexTables - x
Ltilties ~ Drainage
X=EFE-D0
(=1 Tables - Predefined IS
----- [ Metwork Elements Table
----- 1 Conduit Table
----- [F] HEC-22 Table A
----- 1 DOT Report
----- ] Combined Pipe/Node Report
----- @ Lateral Table
----- @ Channel Table
----- ] Gutter Tabls
----- ] Catch Basin Table
----- 2 Manhole Table
----- & Tap Table
----- & Transttion Table
----- & Cross Section Table
----- ] Outfall Table
----- ] Catcmert Tabe) v
[ FlexTable: Catchment Table (Current Time: 0,000 min) (Intersection-Drainage -- Default.stsw) — O *
s|lp-Bld|anB-&-s-
D Label Is Active? S:E:r:’; A’ea(&’a’;'ﬁe‘” Cor\‘elgggnt Con-ln—jlgnn_etrca];ion Flogjtrjoml
(Rational) (min}) Lfs)
193: DR-1 193 |DR-1 SA1- 0.021 0.950 5.000 13.05
195: DR-2 195 |DR-2 SA1-1 0.036 0.950 5.000 21.73
197: DR-3 197 |DR-3 SA1-2 0.012 0,950 5.000 71.27
199: DR-4 199 |DR-4 SA1-3 0,009 0,950 5.000 5.59
201: DR-5 201 |DR-5 SA1-4 0.054 0,700 5.000 24.26
203: DR-6 203 |DR-5 SA1-5 0.025 0,950 5.000 15.06
205: DR-7 205 |DR-7 SA1-6 0.021 0,950 5.000 12.63
207: DR-8 207 |DR-8 SA1-7 0.025 0,950 5.000 15.11
209: DR-9 209 |DR-9 SA1-8 0.011 0,950 5.000 5.67
211: DR-10 211 |DR-10 S5A1-9 0.010 0,950 5.000 5.16
213: DR-11 213 |DR-11 Z S5A1-10 0,023 0,950 5.000 13.85
215: DR-12. 215 |DR-12 Z SA1-11 0.012 0,950 5.000 7.08
217: DR-13 217 |DR-13 Z S5A1-12 0,023 0,950 5.000 14.20
228: DR-14 228 |DR-14 Z S5A1-13 0.037 0,950 5.000 22.35
230: DR-15 230 |DR-15 [ SA1-14 0.035 0.950 5.000 21.83
232: DR-16 232 |DR-15 [ SA1-15 0.023 0.950 5.000 14.23
234: DR-17 234 |DR-17 [ SA1-16 0.023 0.950 5.000 14.20
236: DR-18 2356 |DR-18 [ SA1-17 0.012 0.950 5.000 71.26
238: DR-19 233 |DR-19 [ SA1-18 0.038 0.950 5.000 23.21
19 of 19 elements displayed
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