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Designing Inlets and Gutters
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.

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

 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.

Course Level: Fundamentals

https://communities.bentley.com/products/road___site_design/f/geopak-inroads-mx-openroads-forum
https://communities.bentley.com/products/road___site_design/f/geopak-inroads-mx-openroads-forum
http://learn.bentley.com
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Designing Inlets and Gutters

This class will show you how to place inlets with catchment delineation and create gutters, to collect the runoff from a road surface. There 
will be two methods covered in this class, place inlets manually and place inlets automatically. When placing inlets automatically gutters 
and catchments are automatically created, but when using the manual method only catchments are generated.

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 basins 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, 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.

b. Select Training-Imperial [Training-Metric] from the WorkSet drop-down 
menu.

3. Open an existing file.

a. Select Browse.

b. Browse to C:\Bentley Training\Designing Inlets and Gutters or other folder where you unzipped the dataset files.

c. Select the file Intersection-Drainage-Imperial.dgn [Intersection-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.

https://communities.bentley.com/products/road___site_design/w/road_and_site_design__wiki/40396/video-product-realignment-incompatible-civil-data
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Exercise 1: Place Catch Basins with Catchment Delineation

Description
In this exercise, you will place catch basins individually with catchment delineation using Snaps and Civil AccuDraw methods of placement

Skills Taught
 Use the Place Node tool to place several Catch Basins

 Use Snaps and Civil AccuDraw

 Review the 2D and 3D graphics, placement position, and orientation.

 Review the Catch Basin properties
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Checking Project Reference Files

In this section you will open the Reference file manager and review the reference files attached.

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.

A reference file 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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3. Check the Default-3D model References as well.

The Default-3D model References are shown below.

a. Close the References dialog.
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4. Review the corridor levels.

a. Make sure focus is on to View 1, by clicking on its title bar.

b. On the Home ribbon, click Primary > Level Display.

c. Select the Intersection-Corridor-Imperial [Intersection-Corridor.dgn]

Note: Some of the Corridor Levels have already been turned off. This will help when placing the 
catch basins.

d. Close the Level Display dialog.
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Set the Default Design Constraints

1. Click on title bar of View 1, Default to make it active. 

2. Select, Drainage and Utilities workflow

3. Select, Analysis > Analysis Tools > Default Design Constraints

a. Select, Inlet and check the Maximum Spread > 4.92’ (1.5m)

b. Maximum Gutter Depth > 0.41’ (0.13m)

c. Select > Close.

The reason we are setting these values is that these are maximum spread and depth of flow we require for our design. These values will 
be used at a later date to check our design.
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Placing Catch Basins and Catchments using AccuSnap

1. Window to the area shown opposite.

2. On the Layout ribbon, Select > Place Node

a. On the Place Node dialog set the following:

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

c. Check Vertical Offset, set value to 0

d. Select Rotation Mode > Relative to alignment

e. Check Catchment > Catchment Delineation



Copyright © 2024 Bentley Systems, Incorporated 10DO NOT DISTRIBUTE - Printing for student use is permitted

f. Set the Catchment Feature Definition to Drainage Area > Catchment > Pavement

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

a. At the Select Reference Element for Node Elevation. <Reset> to Type Elevation prompt, 
select the D-Terrain-Intersection Terrain model from View 2. 

b. Select any contour.

c. At the Define Catch basin prompt, data point on the D-CWAY-Gutter Flow Line 
feature opposite the catch basin on the intersection approach in View 1
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d. Data point to accept the Rotation Mode > Relative to alignment

e. At the Locate Reference Element for Rotation prompt, Data point on the D-CWAY-
Gutter Flow Line

At this point the catch basin is placed. 

f. Type 90 for the Rotation and Enter, then Data point to accept the 
rotation.

g. Esc to exit command.
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The Hydraulic Properties of the Catchment will be populated from the Hydraulic Prototype. One of these properties is the Runoff 
Coefficient for the catchment. One of the properties of a Feature Definition is the Hydraulic Prototype, which defines the default 
properties to be used when the catchment is created.

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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The placed catch basin and the catchment area can now be seen in both the Default and Default-3D views.

4. Review the catch basin properties.

a. Select the catch basin and from the Context Sensitive toolbar Select > Properties.

Note: The design intent – it is ruled to the 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.
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5. Place another catch basin, moving in a southerly (downstream) direction and snapping to the same gutter feature.

a. On the Layout ribbon, Select > Place Node

b. On the Place Node dialog check the following:

 Check the Vertical Offset value is 0

 Check the Rotation Mode is Relative to alignment

 Check the Feature Definition, Node > StormWaterNode > Inlets > Training 
Combination Inlet

 Check the Catchment Feature Definition > Drainage Area > Catchment > 
Pavement

 From the Heads-up prompts set the following: -

 Select Reference Element for Node Elevation. Reset to Type Elevation 
prompt, select the D-Terrain-Intersection Terrain model from View 2
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c. At the Define Catch basin prompt, Data point on the D-CWAY-Gutter Flow Line 
feature opposite the catch basin on the intersection approach in View 1.

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

e. At the Locate Reference Element for Rotation prompt, Data point on the D-
CWAY-Gutter Flow Line. 

At this point the catch basin is placed. 

f. Check the Rotation is 90 and Enter, then Data point to accept the rotation

g. <Esc> to exit command

Note: Notice how the area for the new catchment has stopped at the edge of the 
previous area.

6. On the Layout ribbon, click the Element Selection icon.

7. Select the catchment just placed and from the Context Sensitive toolbar, Select > 
Utility Properties.

You will see a line is also displayed from the centroid of the catchment to the 
Outflow Element
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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 
computed the system yet.

a. As an example of what properties you can check find the Inlet Location 
property and check Longitudinal Slope Value

This value is the slope of the gutter read from the gutter flow line where the inlet 
was placed.

Note: Nodes have been created along with their associated catchment delineation and 
gutters.If you are placing a catch basin, and you select a terrain model, mesh, or linear 
element with a profile as the elevation reference, then the value for the Longitudinal 
Slope in the Drainage properties is set automatically, and is updated when the 
elevation reference changes or the catch basin is moved. 

However, there are some occasions when you might not want to use this value - 
perhaps because you want to see if a change to the slope would mean a better 
drainage layout, by increasing the hydraulic efficiency of the inlet. 

In this case, you can set Use Longitudinal Slope in the Civil properties to False, and 
then type in the slope that you want to use in the Drainage properties. This slope will 
not be affected by any changes to the elevation reference.
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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. The feature we are going to offset the Catch Basins from is the Gutter Flow Line.

1. Select Layout > Toggles > Civil AccuDraw to display the Civil AccuDraw toggle bar.

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

a. Select the Toggle Civil AccuDraw icon on the toggle bar.

b. Select > 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.

3. Make sure focus is on to View 1, by clicking on its title bar.
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4. On the Layout ribbon, Select > Place Node

a. In the Place Node dialog set the following: -

b. Set the Vertical Offset > 0

c. Set the Rotation Mode > Relative to alignment

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

Ensure the Catchment Feature Definition is available in the dialog

e. Set the Catchment Feature Definition > Drainage Area > Catchment > Pavement

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

g. Select Reference Element for Node Elevation. Reset to Type Elevation prompt, select the 
D-Terrain-Intersection Terrain model from View 2.

5. At the Define Catchbasin prompt Civil AccuDraw input fields Station and Offset are now added to the prompt.

a. Tab to highlight the Offset input and type the letter ‘o’. 
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Note: that ‘o’ is the shortcut key for setting the reference element and stands 
for ‘Origin‘

b. At the Select a reference element or Reset to return to command prompt, 
Select > Gutter Flow Line (LT_CF) feature (location is near the top end of 
the pond)

c. Civil AccuDraw is now locked on the feature and by using the Tab key to 
highlight Station, set value to 49.212’ [15m], press Enter on keyboard to 
accept and lock the value.

d. Offset will now be active, set value to 0.0’ [0.0m], press Enter on keyboard 
to accept and lock the value. 

e. Data Point to accept the location.

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

g. At the 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.
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6. Using the steps 4 - 5 above, Place Node at Station 255.9’ [78m], with an 
offset of 0.0’ [0.0m]. Place Node at the Low Point position Station 316.366’ 
[96.429] with an offset of 0.0’ [0.0m].

a. Select the Toggle Civil AccuDraw icon on the toggle bar.

b. De-Select > Toggle on icon on the toggle bar, to toggle off AccuDraw.

You will notice that the Node is at the Low Point, so it will accept flow from 
two directions.

c. <Esc> to Exit the command

7. Using Element Selection, Select the node at the Low Point

a. From the context sensitive toolbar Select > Utility Properties

b. Scroll down to Inlet Location, Select > On Grade and change to In Sag
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8. Check the Properties of the last catch basin you placed.

Note: The Station and Offset values that you just entered are shown. These values can be 
changed if required, to move the catch basin again.
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Exercise 2: Placing Gutters

Description
Once a system of catchment areas and catch basins has been placed, computing it will cause messages saying ‘There is no gutter leaving 
the ‘On Grade’ catch basin. Bypassed flow is directed to the subnetwork outfall’. This issue can be addressed by placing gutters. In the 
previous exercises we placed catch basins and catchment delineation but the catch basins placed manually have no gutters.

In this exercise, you will place gutters to define the flow path for any surface runoff that is not collected by the catch basin that it is connected 
to.

Skills Taught
 What is a gutter

 Placing a Gutter

 Reviewing catch basin and gutter properties



Copyright © 2024 Bentley Systems, Incorporated 23DO NOT DISTRIBUTE - Printing for student use is permitted

What is a gutter?

The term “gutter” is used to describe the depression in a road surface where runoff from the road surface will collect, before flowing along the 
gutter to a collection point, such as a catch basin. 

One example of a gutter is where the edge of the road meets the face of a curb, which is sometimes created using a precast or slip formed 
curb and gutter unit, as shown here. In this example, note that the Gutter Cross Slope is steeper than the Road Cross Slope, which increases 
the depth of flow in the gutter, and improves its hydraulic efficiency.

Other examples of gutter shapes include triangular or trapezoidal. These are used when there is no curb.
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Methods of Placing a Gutter

The software has two methods that can be used to place a gutter:

 Between Nodes - asks you to select the two catch basins that are to be linked by the gutter

 Using Trace Slope - only asks you to select the start catch basin

The Using Trace Slope method has two prerequisites:

 The catch basins were both placed using the same terrain model or mesh as the Elevation Reference

 The catch basins are located and rotated correctly within the gutter

When you select the start node, the software uses this as the starting location for a downstream flow trace, along with the terrain model or 
mesh element, to locate the next catch basin downstream. If the start node was not placed using a terrain model or mesh as the Elevation 
Reference, then you will not be able to select it.

The rotation of the catch basin is important if the prototype used by the gutter feature definition is set up so that cross-sections are created 
along the gutter. In this situation, the rotation of the catch basin should be perpendicular to the gutter flow line, so that a cross-section taken 
through the catch basin, along the bearing of the rotation, will include the shape of the gutter.

The rotation of the catch basin is important for another reason because it is how the software determines which side of the catch basin the 
gutter is on.



Copyright © 2024 Bentley Systems, Incorporated 25DO NOT DISTRIBUTE - Printing for student use is permitted

Determining the Shape of a Gutter

The software has two methods of determining the shape of a gutter:

 Defining the shape in the gutter feature definition

 Creating the shape by creating cross-sections along the gutter

The choice of which method to use is made in the prototype for the gutter feature definition. This can be set up in one of three ways:

 Specify the shape, such as conventional, triangular, or trapezoidal

 Inherit the shape from the start or stop node

 Derive the shape from cross-sections
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Review Catch Basin and Gutter Properties

1. Select a catch basin south of the intersection fillet and view the Utility 
Properties

There are quite a lot of result fields that are populated from the Feature 
Definition for the Training Combination Inlet. 

The Hydraulic Properties are populated from a Prototype. The road 
cross slope could come from the road surface, depending on the 
‘Measure Road Cross Slope’ property.

The Longitudinal Slope (Inlet) is populated from the Linear Feature that 
was selected when the catch basin was placed - in this case, the D-
CWAY-Gutter Flow Line feature.

a. Close > Utility Properties
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Placing a Gutter

In this exercise we are going to place gutters for the catch basins for those who have no gutters plus the Catch Basins placed in Exercise 1.

1. Window to the catch basin to the far right of the intersection

We are going to place annotation labels on the drainage entities.

2. In the top left corner of View 1, Select > View Attributes

a. Ensure that the Select Product property is set to Drainage

b. Check > Use Analytic Symbology

c. Change the Symbology Definition from <default> to Label-Only

You can change back to <default> or other definitions later.

Note: That Analytic Symbology can be turned on and off in View 
Attributes anytime.

3. Select Layout > Layout > Place Gutter

a. Set the Method > Using Trace Slope

The path of the gutter will be calculated by tracing a slope downhill along the Elevation Reference 
surface.

b. Set the Feature Definition > Conduit > StormWater > Gutters > Use Gutter Sections

The Road Terrain Model will be sectioned along the gutter.

c. Set the Name Prefix to G-

d. Following the prompts, at Select Start Node > data point on SA1-2 catch basin at the North 
East of the intersection
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The path of the downstream flow trace to the downstream catch basin is shown in orange. Move the cursor prompt to near 
the end of the trace slope.

e. Data point to Accept Trace Slope.

Use the steps 1-3 to place gutters down the east side of the road.

Follow the list below:-

SA1-3 to SA1-4

SA1-4 to SA1-5

SA1-5 to SA1-6

SA1-6 to SA1-7

SA1-11 to SA1-12 (these catch basins are beyond the low point)

SA1-12 to SA1-7 (these catch basins are beyond the low point)

SA1-9 to SA1-10 (these catch basins are on the West side of the road)
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Continue placing Gutters working downstream until you reach the Catch Basin at 
the sag point SA1-7.
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There is a catch basin in the area of the junction that also need gutters, but this time the method we are going to use is Between Nodes. It 
crosses the road, as opposed to running along the edge of the road.

4. Zoom to the area of the Junction

5. Select > Layout > Layout > Place Gutter

a. Method > Between Nodes

b. Feature Definition > Same as Stop Node

c. Select Start Node > SA1- (snap to center of node)

d. Select Next Node to make connection > SA1-4

e. Data Point to accept gutter placement

f. Select <Esc> to exit command

By placing these gutters, you are stating that if there is any bypass flow form the 
upstream catch basin it will be captured by the downstream catch basin along the 
curb return.

The gutter Feature Definition we have used here (Same as Stop Node) means that the shape of the gutter is that of a conventional Road 
> Gutter > Curb Cross Section. This is not an accurate representation of the cross sectional shape of the road surface along the paths of 
these gutters, but it will assign any bypass flow to the correct catch basin. A more accurate cross sectional shape could be defined by 
using a V, trapezoidal or irregular gutter shape.

6. In the top left corner of View 1, Select > View Attributes

a. Ensure that the Select Product property is set to Drainage.

b. Change the Symbology Definition > <Default>

c. Uncheck > Use Analytic Symbology
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Exercise 3: Place a series of Catch Basins

Description
In this exercise, you will place a series of catch basins. This method will create catch basins equally spaced along a linear element by 
assessing the Road Cross and Longitudinal slopes, the flow, depth and allowable spread in the gutter. The catchments and gutters for each 
catch basin are automatically created.

Skills Taught
 Use the Place Nodes tool to place several Catch Basins

 Review the 2D and 3D graphics, placement position, and orientation.

 Review the Catch Basin properties
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Spread Spacing Method

Starting at the Start Station or existing node, the command works downhill along the Node Location Reference. At each location, a catchment 
is delineated from a terrain model, its flow is calculated, and this is used to check whether the spread width or depth is exceeded if a catch 
basin were to be placed at this position. If the spread width or depth have not been exceeded, then the catch basin is moved to the location 
(defined by the Step Distance) and the checks are performed again. This process repeats until either the spread width or depth have been 
exceeded, in which case the location of the previous step distance is used for the catch basin, or the Maximum Spacing has been exceeded.
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Placing Catch Basins

The method we are going to use is “Spread”. This only lets you place catch basins that use an Inlet Catalog, with an Inlet Type of 
Combination, Curb, or Grate, and Catchments. The catch basins can be linked with gutters. The catch basins are placed at the optimum 
positions along a selected linear element to collect runoff from the catchment, without exceeding the spread criteria found in the Default 
Design Constraints.

1. Window to the junction area.

2. On the Layout ribbon, Select > Place Nodes

a. On the Place Nodes dialog set the following:

b. Spacing method > Spread

c. Check Vertical Offset, set value to 0

d. Maximum Spacing > 164.042’ [50.0m]

e. Relative Rotation > N90^ 00’ 00’’W

f. Create Gutters > Check on

g. Gutter Feature Definition > Use Gutter Sections

h. Catchment Feature Definition > Pavement

i. Set the Feature Definition > Node > StormWaterNode > Inlets > Training Combination Inlet 
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3. Follow the heads-up prompts:

a. Set Reference Element for Node Locations, Select > D-Cway Gutter Flow Line CF1

b. Select Node for Reference Elevation, Select > D-Terrain-Intersection Model (3D View)

c. Accept > Node Location Maximum Spacing

d. Accept > Node Location Step Distance

e. Node Start Location >196.85’ [60m]

f. Node End Location >776.1’ [236.551m]

g. Relative Rotation > N90^ 00’ 00’’W

h. Data Point to Accept Design
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4. Using Element Selection, Select the node at the low point

a. From the context sensitive toolbar Select > Utility Properties

b. Scroll down to Inlet Location, Select > On Grade and change to In Sag

c. Close the Utility Properties dialog

You can turn on Analytical Symbology at this point if it helps with node identification.

5. Place a gutter using Trace Slope between SA1-10 and SA1-15

6. Place a gutter using Between Nodes, SA1-1 and SA1-8
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Exercise 4: 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. 

Skills Taught
 Compute an Analysis Scenario to see how well the catch basins cope with a rainfall event

 Amend Calculation Solver Properties

 Review spread widths at the catch basins
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Checking the Active Scenario

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

a. Rename the Base Analysis Scenario to 9.49 ARI GVF Analysis

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

c. Close the Properties panel

d. Close > Scenario Manager

We need to make a change to the Active Numerical Solver as currently the 
category for Inlets has the Split for Downstream Surface Flow for Gutters? 
set to False and we require the surface flow to the downstream structure to 
be allocated to the gutters proportionally along their length. So we need to 
change the setting to True.

2. From the Analysis ribbon, select Calculation > Options

a. Double Click > Base Analysis option

b. Scroll down to Inlets category
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c. Set the Split Downstream Surface Flow for Gutters? > True

d. Close the Solver properties dialog

e. Close the Calculation Options dialog
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Computing the Scenario 

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

The tool-strip at the top of the Compute Center lets you access a number of 
Managers and tools, to help you use scenarios. It always displays the current 
scenario when you open the dialog, but you can change the 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. 

Note: Settings for the Calculation Type, is set to Analysis. This means that the 
physical properties of the drainage network will not be changed. A Calculation 
Type that is set to Design may well cause the physical properties, such as invert 
levels and pipe diameters, to change. 

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. 

3. On the 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 conduits 
yet, some of the tabs don’t show any useful information, but the Inlet 
Summary tab does.
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4. Select > Inlet Summary tab and review the data.

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.

a. Close the Details dialog.

5. On the GVF-Rational Calculation Summary panel, click Messages

a. Review the messages. 

Note: The messages about time of concentration, no outfall, and no valid network can be ignored as this is to be expected.
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b. Close the User Notifications dialog. 

6. Close the GVF-Rational Calculation 
Summary and the Compute Centre 
dialogs.
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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 using Station Offset) SA1-5 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.

a. You can see that the inlet is operating at 78.1% of its efficiency.

b. You can also see the width of flow in the gutter is approximately 3.568’ [1.042m].

Note: that your values may differ slightly, as they depend on exactly where you placed the catch basin. The Hydraulic Prototype for the 
Feature Definition is set up to use an Inlet Catalog, which uses HEC-22 equations to calculate the capacity of the inlet using grate and 
curb parameters, cross and longitudinal slopes.

c. Remove the ‘spread’ text from the Property Search if you typed it in.

d. Type in the word ‘flow’ in the Property Search.
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e. Look at the Results for Inlet Bypassed Flows and Inlet Capture

Obviously, the Inlet capture values are the flow that enters the Catch Basin and the Inlet Bypassed Flows values are the flow that is not 
captured by a Catch Basin and is passed to the gutter. In this case the spread width and depth at the start of the gutter will be greater than 
zero.
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The inlet properties can be found in the Inlet catalog

3. Select, Components > Catalog > Inlet Catalog > Training Combination 
Inlet

a. Close the Inlet Catalog dialog

4. Select catchment associated to SA1-5

a. Remove the ‘flow’ 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.

b. Close the Properties dialog
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Exercise 5: 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
 Moving a catch basin using Manipulators

 Automatically calculate the Road Cross Slope

 Measuring the Road Cross Slope

 Finding the route of a bypass flow path

 Moving a catch basin to collect bypass flow
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Moving a Catch Basin using Properties

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

1. Select the catch basin SA1-5, south of the intersection fillet

a. View the Utility Properties.

b. Find the Road Cross Slope property.

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.

c. Note the value – 0.03 (ft/ft) [0.03 m/m]

This value came from the road cross slope option which is set in the properties of the 
feature definition. The gutter cross slope comes from the prototype and this isn't 
measured from the road surface because its usually a constant value.

While you are reviewing the Utility Properties, note the value for the Longitudinal Slope 
(Inlet), which happens to be 0.04 (ft/ft) [0.04 m/m]. This value is set automatically 
when the catch basin is placed or moved.

d. Close the properties dialog.
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2. Select Catch Basin SA1-5

Because this Catch Basin was placed using Civil AccuDraw we can use the station to move the Catch Basin to a different location

a. From the context sensitive toolbar Select > Properties

b. Select the Station value (it says 49.212’ [15m])

c. Change the Station value > 32.8’ [10m]

d. Select > Enter

3. Update the Catchment Delineation

a. Select Catch Basin SA1-5 again

b. From the context sensitive toolbar, Select > Update Catchment For Inlets

The catchment will update automatically.

4. Repeat the Update Catchment for Inlets process for the downstream Catch Basin 
SA1-6
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5. Check the Properties of the repositioned Catch Basin SA1-5

a. Select the Catch Basin, from the context sensitive toolbar, Select > Open Utility Properties

Note the values are the same as we are on the same feature for the longitudinal gradient.

b. Close the Utility Properties

6. The last step we have to take is to re-create the gutters for the catch basin we moved.

7. First we have to delete the existing Gutters G-2 and G-3

a. Select Gutter > G-2

b. Wait for the context sensitive toolbar Select > Delete

c. Repeat for Gutter G-3
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8. Select > Place Gutter

a. Select Method > Using Trace Slope

b. Feature Definition > Use Gutter Sections

c. Select Start Node > SA1-4

d. Data Point to Accept Trace Slope

Continuing...

e. Select Start Node > SA1-5

f. Data Point to Accept Trace Slope

g. <Esc> to exit command

9. From the Analysis ribbon, Select Calculation > Compute > Compute Scenario

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

Review the messages.

b. Close the Messages dialog

c. Close GVF-Rational Calculation Summary dialog
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Finding the Route of a Bypass Flow Path

1. For checking the modified position of the catch basin use Home > Model Analysis > Civil 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. Window to the area of the road traffic island at the junction

Set the settings as shown on the right.

a. Select Snap Mode AccuSnap > Near Snap Point.

b. Select the Intersection - Terrain model in the Default-3D View.
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c. Data point on the corner of the deflection island in 
the 2D Default View. 

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

As you can see the placement of the Catch Basin is correct so in this instance 
there is no need to reposition.
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Exercise 6: Checking Catch Basin Hydraulics and Gutters

Description

This exercise will look at checking the catch basins to ensure that they are hydraulically efficient. Also we will review the gutters and look at 
spread widths and depths.

Skills Taught
 Make a Local Design Constraints change

 Computing the active scenario

 Checking the hydraulic properties

 Checking Gutters
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Changing the Local Spread width of a Catch Basin

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. We could change spread width and depth in the Default Design Constraints 
but its much better to change those properties where the intersection occurs so that we are not affecting any other catch basin.

1. Window to the Intersection area and locate catch basin SA1-4

2. Select, SA1-4 and wait for the context sensitive toolbar

a. Select > Utility Properties
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b. In the search area type ‘spread’

c. You can see that the Efficiency is at 78.9%

d. Spread/Top width is at 4.552’ [1.199m]

e. Clear the search area of the word ‘spread’

f. Scroll the categories and locate ‘Design’

g. Opposite the property Design Inlet Opening > change the value to True

h. Select the property Specify Local Inlet Constraints > change the value to True

i. Set the Maximum Spread property > 3.62’ [1.0m]

j. Close the Utility Properties dialog

k. De-Select the inlet SA1-4

What we have just set is the maximum spread width we will allow at this catch 
basin, all the other catch basins will conform to the values in the Default Design 
Constraints.



Copyright © 2024 Bentley Systems, Incorporated 55DO NOT DISTRIBUTE - Printing for student use is permitted

3. From the Analysis ribbon, Select Calculation > Compute > Compute Scenario

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

Review the messages. Because you have changed the design constraint for the spread width on SA1-4, a new warning is now being 
shown - The maximum spread constraint has been exceeded for this ‘On Grade’ inlet. Which is to be expected as we have just changed 
that value.

Note: the messages about time of concentration, 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. 

b. Close the User Notifications dialog.

c. Close the GVF-Rational Calculation Summary dialog. 
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Checking the Hydraulic Properties 

1. Select catch basin SA1-4 and view the Utility Properties.

a. 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.

Note that your values may be slightly different to those shown in the picture on the 
right, because they depend on the exact position of the catch basin.

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 3.62’ [1.0m].

Hydraulic Prototype for the Feature Definition is set up to use an Inlet Catalog, which uses HEC-22 equations to calculate the capacity of 
the inlet using grate and curb parameters, cross and longitudinal slopes 

There is a design decision to be made, do we move SA1-4, northwards, so we can decrease the width of flow or do we move SA1-3 
towards SA1-4, or do we insert another catch basin between them.

Let’s insert a catch basin to see if that resolves the problem.
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Before we do that it will be easier to move the node if we switch off the Levels for Gutters and 
Catchment areas.

2. Select Home > Primary > Level Display

a. De-Select the levels > Util_Storm_Conduits and Util_Storm_Areas

3. On the Layout ribbon, Select > Place Node

a. On the Place Node dialog set the following:

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

c. Check Vertical Offset, set value to 0

d. Select Rotation Mode > Relative to alignment

e. Check Catchment > Catchment Delineation

f. Select Snap Mode AccuSnap > Near Snap Point

Place the Catch Basin to the postilion marked with the note ‘Catch Basin Position 
Ex 6’

g. Set the Catchment Feature Definition to Drainage Area > Catchment > Pavement
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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 D-Terrain-Intersection Terrain model from View 2. Select any contour

b. At the Define Catch basin prompt, data point on the D-CWAY-Gutter Flow Line feature 
opposite the catch basin on the intersection approach in View 1.

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

d. At the Locate Reference Element for Rotation prompt, Data point on the D-CWAY-Gutter 
Flow Line

At this point the catch basin is placed. 

e. Type 90 for the Rotation and Enter, then Data point to accept the rotation.

f. <Esc> to exit command.
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5. Select Home > Primary > Level Display

a. Turn the levels back on > Util_Storm_Conduits and Util_Storm_Areas

6. Update the Catchment Delineation

a. Select Catch Basin SA1-4

b. From the context sensitive toolbar, Select > Update Catchment For Inlets

The catchment will update automatically.

7. Repeat this process for the Catchment at SA1-3

8. We will now have to delete the existing Gutters to SA-1-4 then regenerate the gutters for SA1-3 and SA1-17.

a. Select Gutter > G-1

b. Wait for the context sensitive toolbar and Select > Delete

9. The next step we have to take is to re-create the gutters.

a. Select > Place Gutter

b. Select Method > Using Trace Slope

c. Feature Definition > Use Gutter Sections

d. Select Start Node > SA1-3

e. Data Point to Accept Trace Slope

10. Continue with re-creating the gutters.

a. Select Start Node > SA1-17

b. Data Point to Accept Trace Slope

c. <Esc> to exit command
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In order to see if we have corrected the spread width in the gutter we need to re-run the Scenario

11. From the Analysis ribbon, Select Calculation > Compute > Compute Scenario

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

b. View the messages and you will see that we have no messages regarding spread width

c. Close the Messages dialog

d. Close the Calculation Summary dialog
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Checking Gutters

In this section we will review the gutters we have created by looking at the gutter cross sections.

1. Gutter sections are generated when the gutter is created, provided that the Feature Definition is set to Use Gutter Sections.

When the Place Gutter option is used you will see a notification panel saying Running Generating Gutter Cross-sections

2. Review the Gutter Section Settings.

a. Select, Tools > Project Tools > Gutter Section Settings

On the dialog the following options are available:

Minimum Spacing Between Sections: Only when distance between 2 gutter cross-
sections is larger than this value will a gutter section be added. Sections at the 
upstream inlet and downstream inlet are always added.

Maximum Bank Search Height: For a composite terrain model with road design and 
natural area, the left or right bank of the gutter may be much higher than the gutter 
invert and many more points can be added to the gutter station-elevation curve.

Maximum Bank Search Distance: For a natural terrain model, if the bank slope is small, 
the bank horizontal length can be very large. Maximum bank search distance is used to 
avoid having very long gutter banks.

Maximum Inlet Offset Search Distance: To create a valid gutter link between 2 inlets, the 
downstream inlet must be in the downstream trace path from the upstream inlet. Since the inlet may not be exactly laid out in the 
gutter, a Maximum Inlet Offset Search Distance (or Inlet In Path Tolerance) is used to check if the downstream inlet is in the 
downstream path from an upstream inlet.

b. Select > Cancel
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3. Review a Gutter Section.

a. Locate gutter G-15

b. Select Gutter > G-15

c. Wait for the context sensitive toolbar, Select > Utility Properties

d. Find the Property > Results > Gutter Section Results

e. Select > Gutter Sections Results > <Collection>

f. Click > ellipsis

The Gutter Section Results dialog appears

g. Select the column heading > Spread

h. Right Click > Units and Formating

i. Change Display Precision > 3

If you look at row 5, you will notice that the spread is less than 
that at row 4 and 6. The spread width at each gutter section uses 
the cross slope and longitudinal slope and these tend to flatten off 
around a fillet, as in this case.

j. Select, OK to Close the dialog

k. Find the Property > Geometry

l. Select > Gutter Sections Results > <Collection>
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m.Select > ellipsis

The Gutter cross section dialog opens

The dialog is split into 3 areas, Station along the 
gutter, Cross section view and Gutter properties. 
Review the spread and depth at cross section 
0+60’ [0+18m] and again you can see the spread 
is reduced at this location.

In the Properties pane scroll down to Results 
(Physical). You will see that the gutter shape is set 
to Conventional, this is because the shape of the 
gutter cross section that the software has found is 
in accordance with the “Conventional” shape in the 
HEC-22 standard, so the HEC-22 equations will be 
used to calculate the spread width and depth.

If the gutter shape was Irregular Manning's 
equation is used.

n. Close the dialog.

o. Close the Utility Properties
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Exercise 7: 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 is used. This issue is addressed in this Exercise.

Skills Taught
 Setting the Minimum Time Of Concentration

 Setting the Time Of Concentration for the Catchment Areas

 Reviewing the Time Of Concentration

 Computing the Active Scenario
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Setting the Minimum Time of Concentration

1. Click Analysis > Calculation > Options

a. Double click the Base Analysis 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.

b. Change Minimum Time of Concentration from 5.000 to 4.9999 as this value is just less 
than 5.000.

Why are you using four decimal places – not two or three? Because the precision of this 
property is set to three decimal places, so by using four, the result will be displayed to three, 
and so appear as 5.000.

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

c. Close the Properties dialog.

d. Close the Calculation Options.
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Setting the Time of Concentration for the Catchment Areas

1. On the Analysis > Calculations ribbon, Select > Alternatives

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

b. Double Click on Base Hydrology to view the Hydrology.

c. Select the Catchment tab.
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d. The Time of Concentration values can be set 
here for individual or all catchments.

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

f. Set the value to 5 and click OK

The values are now updated. Remember that individual modifications can be made if required

g. Close the Dialog
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Reviewing the Time of Concentration in a FlexTable

1. On the Analysis > Analysis Views ribbon, Select > FlexTables

a. From the Drainage tab, double click on Tables Predefined > Catchment Table
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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.

b. Close the Catchment Table flex table

c. Close the FlexTables dialog. 

2. From the Analysis ribbon, Select Calculation > 
Compute > Compute Scenario

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

View the messages and you will see that we now have no messages regarding Time Of Concentration.
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b. Close the Messages dialog

c. Close the Calculation Summary dialog
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Skills Assessment

The questions below will test your retention of the skills covered in this course.

1. Where are the default Hydraulic Properties of a Catchment to be found?

a. Alternatives

b. Options

c. Prototypes

d. Scenarios

2. When Placing Catch Basins which tool do we use?

a. AccuSnap

b. Civil AccuDraw

c. Line to Element

d. Line from Element

3. Why might the spread width at the start of a gutter not be zero?

a. Because there has been too much rainfall

b. The flow has bypassed the inlet

c. The inlet is blocked
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Skills Assessment - Answers

The answers to the skills assessment questions are highlighted below. 

1. Where are the default Hydraulic Properties of a Catchment to be found?

a. Alternatives

b. Options

c. Prototypes

d. Scenarios

2. When Placing Catch Basins which tool do we use?

a. AccuSnap

b. Civil AccuDraw

c. Line to Element

d. Line from Element

3. Why might the spread width at the start of a gutter not be zero?

a. Because there has been too much rainfall

b. The flow has bypassed the inlet

c. The inlet is blocked
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Summary

In this class will showed you how to place inlets with catchment delineation and create gutters, to collect the runoff from 
a road surface. We covered two methods in the class, place inlets manually and place inlets automatically. 

We also checked 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.
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