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Analyzing Larger Storm Events 

This course is suitable for the 2021 Release 1 or later 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 and through CONNECT Advisor. 

 This PDF file includes bookmarks providing an overview of the document. Click on the 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 Questions?  Need Help? 

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.

Course Level: Intermediate Edition: 02-01 
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Analyzing Larger Storm Events 

Regardless of whether you use the Drainage and Utilities functionality to design the drainage system hydraulically, or you prefer to input 
conduit elevations and sizes yourself, you will need to make sure that it copes with larger storm events. Design Criteria may forbid 
surcharged pipes in a 10-year storm, but allow surcharging for a 25-year storm, and permit flooding for a 100-year storm – provided that its 
effects can be mitigated. Further, you may be required to demonstrate how the system copes with the effect of climate change, and different 
maintenance regimes. 

Once these analyses have been carried out, you may want to investigate what design changes would be needed to improve the resilience of 
the system. It may be that small changes to the system can provide a worthwhile gain. 

Drainage and Utilities streamlines management of varying design and analysis requirements with Scenarios: collections of physical, logical 
or hydraulic Alternatives. The system being used in this class was laid out and designed in a series of other classes: 

 Designing Inlets to Collect Runoff 

 Designing Gutters to Convey Runoff 

 Designing Pipes to Convey Runoff 

 Optimising Pipes to Convey Runoff 

It has been designed to accommodate a 10-year storm without surcharging. This class uses Alternatives and Scenarios to carry out an 
analysis of larger storm events.  
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Getting Started 

 Start the software. 

 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. 

 Click the left-hand down arrow and select Training and Examples from the 
WorkSpace menu.  

 Click the left-hand down arrow and select Training-Imperial [Training-Metric]  
from the WorkSet menu.  

 

 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\Analyzing Larger Storm Events folder. 

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

c. Click Open. 

Note that 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. 

 Change the workflow to Drainage and Utilities. 
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Exercise 1: Reviewing the Scenarios and Alternatives 

Description 

In this exercise, we will review the file’s Scenarios and Alternatives and describe why the designer set them up like this. 

Skills Taught 

 Review the file Scenario 

 Review the file’s Alternatives 

 Describe why the file was set up in this way 
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Reviewing the Scenarios 

 From the Analysis ribbon, click Calculation > Scenario Manager.  

The Scenarios dialog shows that several Scenarios already exist, which were created as the design of the drainage 
system was developed and optimised.  

 The starting point is stored in the 9.49 ARI GVF Analysis scenario, which 
routes the storm event through the initial layout, without changing it 

 The 9.49 ARI GVF Design scenario stores the first attempt at designing the 
system, so that it honours hydraulic criteria for self-cleansing velocity, etc. 

 The 9.49 ARI GVF Drop Node Design scenario stores the first attempt at 
optimising the system, using a drop node to reduce node and conduit depths 

 The 9.49 ARI GVF Drop Node and Part Full Design scenario stores the finished 
design, that handles the design storm without surcharging, honours hydraulic 
criteria, and increases conduit sizes when they get close to being full, so that there is some spare capacity in the system 

You can see that the “Design” scenarios are arranged in a hierarchy, or tree structure. This is to take advantage of the 
parent/child relationship that exists between scenarios that are arranged in this way, where a child inherits data from its 
parent.  

The “Analysis” scenario is not part of the “Design” hierarchy – it’s on its own branch in the tree. We don’t anticipate doing 
any more work on this scenario – it was only an initial layout that has now been greatly improved. 

Organising scenarios into these hierarchical structures gives them a logical grouping. It also makes it easy to compute 
more than one scenario at once, because you can compute the hierarchy. 
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 Double-click on the 9.49 ARI GVF Design scenario, to see its properties. 

 Look at the Alternatives category. 

Most of the Alternatives are titled “Base”, with the exception of the Physical and 
Design alternatives. 

 

 

 

 

 

 

 

 

 Double-click on the 9.49 ARI GVF Drop Node and Part Full Design scenario, to 
see its properties. 

 Look at the Alternatives category again. 

Most of the Alternatives are titled “<I>”, with the exception of the Physical and 
Design alternatives, to denote that they have been inherited from a parent. 
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Reviewing the Alternatives 

 On the Analysis ribbon, click Calculation > Alternatives. 

 Expand the Physical and Design categories of alternatives. 

Each category contains several alternatives, created as the design was 
developed. The alternatives whose icons include a red check mark are the 
current ones, for the current scenario. 

The Physical and Design alternatives are perhaps the most likely types to 
evolve as the system is being designed.  

The Physical alternative stores physical data – invert elevations, sizes, etc. 

The Design alternative stores design criteria – minimum and maximum 
velocities, slopes, etc. 

Now that the design is complete, we want to use the data for it as the starting 
point for our analysis.  

 Expand the Rainfall Runoff category of alternative. 

There is only one alternative in this category. The Rainfall Runoff alternative 
stores the storm event that is used for a scenario. The system has been 
designed to cater for a single storm event, so only one alternative has been 
required so far. 

From now on, the Rainfall Runoff alternative is the most likely type of 
alternative to change. 

 Close the Alternatives dialog. 
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Reviewing the Calculation Options 

 On the Analysis ribbon, click Calculation > Options. 

 Double click Base Design, to open the properties dialog and see the properties of this 
scenario. 

 

 

 

 Review the General category. 

The Active Numerical Solver – GVF-Rational (StormCAD) – is appropriate for our 
needs (“GVF” stands for Gradually Varied Flow). 

The Calculation Type – Design – is not appropriate though. This has been used in 
the “Design” scenarios, because it will design the system – it may change conduit 
sizes and elevations so that they can convey the assigned flows without 
surcharging. 

 Click Base Analysis, to see its properties. 

 Review the General category again. 

The Calculation Type – Analysis – is what we want. It will analyse the system – 
not design it – so the sizes and invert elevations of the conduits will not be 
changed. 

 Close the Options and Properties dialogs. 
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Exercise 2: Analyzing a Larger Storm Event 

Description 

The exercise will start with an overview of scenarios, to give you an appreciation of what they are. If you have already done the “Designing 
Pipes to Convey Runoff” and “Optimising Pipes to Convey Runoff” classes, you will recall that you used several scenarios. In this exercise, 
you will use a scenario to change the storm event, so it is very important that you know what a scenario is, and what it does. 

 

Skills Taught 

 Understanding Scenarios 

 Creating a new Rainfall and Runoff Alternative 

 Creating a new Analysis Scenario 

 Validating the Analysis Scenario 

 Computing the Analysis Scenario 

 Reviewing the Results 
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Understanding Scenarios 

Given that … 

 there are hundreds of properties involved in hydraulic design and calculations 

 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 Utilities 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. 

 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 

 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. 

 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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 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 
number of Scenarios.  

There must be at least one Scenario.  Additional Alternatives and Scenarios are easily created to 
handle any design requirements. 

Examples include: 

 Competing physical layouts may be managed by different Physical Alternatives.   

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

 

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

 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. 

 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 
through the Properties dialog. To view the scenario properties, double-click on the scenario, or 
right-click on the scenario and choose Properties. 

A list of the alternatives associated with the scenario will be displayed in the Properties dialog.  

If you have created a new Base Scenario, all the Alternatives will be the same as in the “copied” 
Scenario.  They will be copied, but they will not maintain any further relationship to the original 
Scenario’s Alternatives.   Changes to the original Scenario do NOT propagate to the new Base 
Scenario.  

If you created a Child Scenario, the scenario will initially inherit all of the alternatives from the 
parent scenario. In this case, you will see the "I" next to the name of the alternative. Changes to 
any of the settings in the original scenario – a change in the Rainfall Runoff Alternative, for 
example, automatically gets propagated to the new Childe Scenario.  They’re linked. 

If you manually pick an alternative without the "I," then the Child Scenario will no longer inherit 
any changes in alternatives made in the parent scenario. 

 

 

 

 

To change any alternative for a scenario, click the pulldown beside the scenario name and select 
the alternative.  

 

 

 

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 
expanded to display all of the alternatives for that type and a toolbar.   

As with Scenarios, there are two kinds of Alternatives: Base Alternatives and Child Alternatives. Base 
Alternatives contain local data for all elements in your system. Child Alternatives inherit data from Base 
Alternatives or even other Child Alternatives. The data within a Child Alternative consists of data inherited 
from its parent and the data altered specifically by you (local data). 

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. 

 

 

Editing Alternatives 

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

There are several ways to open an alternative: 

 You can double-click on the alternative.  

 You can also highlight the alternative 
and select the Open icon.  

 Finally, you can right-click the 
alternative and select Open. This will 
open a new dialog. 

 

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

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 
created by clicking the New icon. 

Computing Scenarios 

There are several places where you can compute a scenario: 

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

 

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

 

 The Scenarios Manager – this lets you choose the scenario to compute, and also 
compute multiple scenarios, in a hierarchy or by selecting a batch. You will use 
this more when you are more proficient with the software, and are using more 
scenarios. 
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Creating a new Scenario 

Our goal in this exercise is to Analyze the hydraulics of a larger storm event, in a system that was Designed for a 10-Year Storm.  Our 
calculation scenario requires a new storm event and an analysis Calculation Option. 

 In the Scenarios dialog, right-click on 9.49 ARI GVF Drop Node and Part Full Design and 
select New > Child Scenario.  

 

 Type the name 50 ARI GVF Analysis, and press Return.  

 Right-click on the 50 ARI GVF Analysis Scenario and click Make Current. 

One advantage of immediately Making Current the Scenario you are working on is that 
current Alternatives show up as checked.  It provides additional feedback when working. 

 

 The Scenarios dialog should look like this now:  

Note how the new scenario is shown linked to, and indented to the right of, its parent scenario. 
This shows us that it is a Child Scenario. 

 Double click 50 ARI GVF Analysis, to open the properties dialog and see the properties of this 
scenario. 
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Note how the names of the Alternatives and Calculation Options are now prefixed 
with “<I>”, which tells us that they are inherited. In other words, the new Child 
Scenario (50 ARI GVF Analysis) has inherited all the settings from its parent scenario 
(9.49 ARI GVF Drop Node and Part Full Design). If we were to compute the 50 ARI GVF 
Analysis and the 9.49 ARI GVF Drop Node and Part Full Design scenarios now, they 
would both give the same results, because they’re the same. 
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Creating a new Rainfall and Runoff Alternative 

The 50 ARI GVF Analysis Scenario has inherited all the settings of its parent, so now we need to create the new data that we want it to use. 

 In the Properties dialog, click on the “<I> Base Rainfall Runoff” text to the right of the Rainfall 
Runoff text. 

 A down arrow icon is shown - click it. 

 Click on the text “<New…>” 

 

 

 Change the name of the new alternative name to 50 ARI IDF Rainfall Data. 

 Click OK. 

 

 

 

The new Rainfall Runoff alternative is shown in the Properties dialog: 

Note that it is not prefixed with <I>, because it has not been inherited. 

 

 

 

Click on Components > Common > Storm Data > Global Storm Events: 

The dialog shows the two Rainfall Runoff alternatives – Base Rainfall 
Runoff, and our new one. 

 Click in the cell that shows the Global Storm Event for the new 
alternative, so that down arrow and browse icons are shown: 
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 Click the down arrow icon and select Coffs Harbour: Latitude 
30.2375 (S) Longitude 153.1375 (E) (50 ARI (2% AEP)) from the 
list of storm events. 

 Click Close. 

The 50 ARI IDF Rainfall Data scenario now has its own storm 
event, but the other alternatives are inherited from the parent 
scenario. 
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Setting the Calculation Options to Analysis 

Our new scenario is still pointing to a Design Calculation Option, which will resize our pipes. We don’t want that. We want hydraulic results 
for 10-Year Storm-sized structures. 

 In the Properties dialog, click on the “<I> Base Design” text to the right of the Solver 
Calculation Options text. 

 A down arrow is shown – click it. 

 Click on Base Analysis. 

 Close the Properties Panel. 
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Validating a Scenario 

Now that we have created our new scenario, we are ready to run it. Before we do, though, it’s a good idea to check that there aren’t any 
issues with it that will stop it computing. 

 In the Scenarios dialog, click Validate. 

Validate checks that there is nothing in the data and settings of a scenario that will prevent it 
from computing successfully. It checks all the data but doesn’t compute it. 

 

 

 

A message tells us that there have been some validation errors or warnings found. 

 Click OK to close the message dialog. 

 

 

 

 Click Analysis > Calculation > Notifications. 

There is only one notification. The blue icon tells you 
that it is information, as opposed to a warning or an 
error. 

The Solver Calculation Options that we are using – 
Base Design – have been set up to use Frequency 
Factors. The runoff coefficient for the catchment areas is multiplied by the Frequency Factor, which can result in a 
coefficient that exceeds one. Some design standards state that this is not allowed, so it can be prevented using a setting 
in the Solver Calculation Options, which is what has been done in this case. 

The Solver Calculation Options were set up in the “Design Inlets to Collect Runoff” class. 

 Close the User Notifications dialog. 
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Computing the Scenario 

 In the Scenarios dialog, click Compute. 

The 50 ARI GVF Analysis scenario is 
computed.  

The GVF-Rational Calculation Summary 
dialog shows the name of the scenario, 
the rainfall alternative, and the return 
event, which confirms the data we 
entered.  

It also tells us that convergence was 
achieved – in other words that the 
iterations to calculate the results worked 
and converged to a good accuracy. 
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Reviewing the Results – Calculation Summary 

 On the GVF-Rational Calculation Summary dialog, 
click Messages. 

The User Notification Details dialog is displayed. 

Review the messages. 

The issues with this system are not too bad. 
We would expect spread widths to be higher for 
a 50-year storm than for the 10-year storm that 
the catch basins were positioned to 
accommodate, and only one conduit is carrying more flow than its capacity. 

 Close the User Notification Details dialog. 

 On the GVF-Rational Calculation Summary dialog, 
click Details. 

 On the Calculation Detailed Summary dialog, click 
the Inlet Summary tab. 

The catch basins were positioned so that a spread 
width of one metre was not exceeded. The Spread 
/ Top Width column shows us that the spread 
widths are not exceeding this value by a significant 
amount. 

 Close the Calculation Detailed Summary dialog. 

 Close the GVF-Rational Calculation Summary 
dialog. 
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Reviewing the Results – Analysis Profile 

Another review that we can do is by viewing profiles of the system, with the Hydraulic Grade Line shown.  

 Click Home > Primary > Explorer. 

 Expand the Drainage and Utilities Model group. 

 Expand the tree for Intersection-Drainage-Imperial.dgn [Intersection-Drainage.dgn], then expand the 
tree for Profile Runs. 

 

 

 

 

 

 Right click on SA1- to O- 

 Click on Open Analysis 
Profile. 

The profile shows that the 
conduits in this profile run 
are coping with the storm 
event. 
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 In the Explorer, right click 
on SA1-2- to SA1-17 

 Click on Open Analysis 
Profile. 

This profile also shows 
that the conduits in this 
profile run are coping with 
the storm event, although 
it appears that some are 
close to surcharging. 

 Close the Analysis Profile 
dialogs. 

 

 

 

If you have done the “Designing Pipes to Convey Runoff” and the “Optimising Pipes to Convey Runoff” classes, you will 
know that this system has spare capacity. The minimum conduit size was set at 375mm, although 300mm would have 
been large enough for many of the conduits. Also, the conduit sizes were increased if they exceeded 75% full. Both steps 
added capacity to the system. 
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Reviewing the Results – FlexTables 

FlexTables are a good way to check conduit capacities easily.  

 Click Analysis > Analysis Views > FlexTables.  

 Select Drainage > Tables - Predefined.  

 Double click the Conduit Table, to open it.  

 

 

 Click the Edit icon.  

Review the lists of Available Columns and Selected Columns, to locate Is 
Surcharged? 

 If Is Surcharged? is in the list of Available Columns, then click the 
Add button.to add it to the list of Selected Columns. 

The column is added to the end of the FlexTable by default.  

 Select Is Surcharged? in the list of Selected Columns, and move it up, 
so that it is immediately below Depth (Normal) / Rise.  

 Click OK to close the dialog.  
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 Review the FlexTable. 

The Is Surcharged? column 
shows that none of the conduits 
are surcharging. 

 Close the FlexTables dialog. 

 

 

 

 

 

We’ve seen that the system caters for the 50-year storm event without causing surcharging. 
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Exercise 3: Allowing for Climate Change 

Description 

We know that the system is catering for the 50-year storm event without causing surcharging. We will now carry out a further analysis of the 
system, to see how well it would cater for a worst-case scenario. This is basically a repeat of the previous exercise, but in this exercise, we 
will use a larger storm event again, and also include an allowance for climate change. 

Skills Taught 

 Creating a new Rainfall Runoff Alternative 

 Creating and computing the new Scenario 

 Reviewing the results 
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Creating a new Scenario 

 In the Scenarios dialog, right-click on 50 ARI GVF Analysis, and select New > Child Scenario.  

 

 Type the name 100 ARI + 20% GVF Analysis, and press Return.  

 Right-click on the 100 ARI + 20% GVF Analysis Scenario and click Make Current. 

Note how the new scenario is shown linked to, and indented to the right of, its parent scenario. 
This shows us that it is a Child Scenario. 

 Double click 100 ARI + 20% GVF Analysis, to open the properties dialog and see the properties of this scenario. 

Note how the names of the Alternatives and Calculation Options have again been prefixed with “<I>”, which tells us that 
they are inherited.  
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Creating a new Rainfall and Runoff Alternative 

The 100 ARI + 20% GVF Analysis Scenario has inherited all of the settings of its parent, so now we need to create the new data that we want 
it to use. 

 In the Properties dialog, click on the “<I> 50 ARI Rainfall Data” text to the right of the Rainfall 
Runoff text. 

 A down arrow icon is shown - click it. 

 Click on the text “<New…>” 

 

 Change the name of the new alternative name to 100 ARI IDF Rainfall Data + 20%. 

 Click OK. 

 

 

 

The new Rainfall Runoff alternative is shown in the Properties dialog: 

Note that it is not prefixed with <I>, because it has not been inherited. 

 

 

 

Click on Components > Common > Storm Data > Global Storm Events: 

The dialog shows the two Rainfall Runoff alternatives – Base Rainfall Runoff, and our new one. 

 Click in the cell that shows the Global Storm Event for the new alternative, so that down arrow and browse icons are shown: 
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 Click the down arrow icon and select 
Coffs Harbour: Latitude 30.2375 (S) 
Longitude 153.1375 (E) (100 ARI (1% 
AEP)) from the list of storm events. 

 

 

 

 

 Scroll right in the dialog and locate the Climate Adjustment Type column. 

 Click in the cell for the third row, then click the down arrow, and select Constant. 

 Click in another cell to lose focus.  

 

 

 The cell for the Climate Adjustment % becomes available. 

 In the Climate Adjustment % column, type 20%. 

 Click Close. 
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The 100 ARI + 20% GVF Analysis scenario now has its own storm event, in its own 
Rainfall Runoff Alternative, but the other Alternatives, and the Calculation Options, 
are inherited from the parent scenario. 
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Computing the Scenario 

 In the Scenarios dialog, click Compute. 

The 100 ARI IDF Rainfall Data + 20% scenario is computed.  

The GVF-Rational Calculation Summary dialog shows the name of the scenario, the 
rainfall alternative, and the return event, which confirms the data we entered.  
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Reviewing the Results – Calculation Summary 

 On the GVF-Rational Calculation 
Summary dialog, click Messages. 

The User Notification Details 
dialog is displayed. 

Review the messages. 

The system is still coping with 
the larger storm event – it is 
not causing any serious 
problems. 

 Close the User Notification Details 
dialog. 

 Close the GVF-Rational 
Calculation Summary dialog. 
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Reviewing the Results – FlexTables 

 Click Analysis > Analysis Views > FlexTables.  

 Select Drainage > Tables - Predefined.  

 Double click the Conduit Table, to open it.  

 

 

 

 Review the FlexTable. 

The Is Surcharged? column 
shows that several conduits are 
now surcharged. 

 Close the Conduit FlexTable, 
dialog. 

 

 

 

 

 

 

 

 

 

 

We’ve seen that the system caters for the 50-year storm event without causing surcharging. The 100-year storm event, with a 20% 
allowance for climate change, does cause surcharging. Conduits cannot overflow, so to check for overflowing, we need to open a different 
FlexTable. 
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Most of the nodes in this system are catch basins, so that is a good element type to check. 

 On the FlexTables dialog, double click the Catch Basin Table, to open it.  

 

 

 

 

 

 

 

 Click the Edit icon.  

Review the lists of Available Columns to locate Is Surcharged? and Is 
Overflowing. 

 Click the Add button.to add them to the list of Selected Columns. 

The column is added to the end of the FlexTable by default, but you can 
move them if you like. 

 

 Click OK to close the dialog.  
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 Review the two columns in the FlexTable. 

This FlexTable confirms that there is surcharging, but none of the catch basins are overflowing. 

 Close the Conduit FlexTable, dialog, and the FlexTables dialog. 

 As we noted previously, it could be argued that this system is over-designed, as it is catering for the 100-
year storm event, with a climate change allowance, without overflowing. 
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Exercise 4: Testing a Poorly Maintained System 

Description 

We might want to carry out a further analysis of the system, to see how well it would cater for a worst-case scenario. For example, there 
could be sediment in the conduits – perhaps caused by poor maintenance. What would this do to the ability of the system to cope with the 
100-year storm event and climate change? 

Skills Taught 

 Creating a new Physical Alternative 

 Creating and computing a new Scenario 

 Reviewing the results 
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Creating a New Physical Alternative 

To model the effect of poor maintenance on the system, we will increase the Mannings n value of the conduits. This value is stored in the 
Physical Alternative, so we need to edit that, but we don’t want to lose any of the settings that we have used so far. This is another example 
of how inheritance can help us. 

 On the Analysis ribbon, click Calculation > Alternatives. 

 Locate the Physical > 9.49 ARI GVF Drop Node and Part Full Design Physical 
Alternative. 

 Note that it has a red check mark, which shows us that it is current. 

 Right click on 9.49 ARI GVF Drop Node and Part Full Design, then click New > 
Child Alternative. 

 Type Drop Node, Part Full, and Rough Pipes for the name of the new child 
Physical Alternative. 

 

 Double click the Drop Node, Part Full, and Rough Pipes Physical Alternative, to open the 
Editor dialog. 

 Look at the first column in the Conduit tab. 

 Note the state of the check boxes – they have a while background, and they are not 
checked. The key at the bottom of the dialog tells us that the data for all the conduits is 
inherited. This is because this Physical Alternative is a child of the 9.49 ARI GVF Drop Node 
and Part Full Design Physical Alternative, and we haven’t changed anything in it yet. 
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 Scroll right, until you locate the Mannings n column. 

 It is a long way across. the Alternative Editor dialogs display every property that it is 
possible to set in that type of alternative, which is a lot for conduits. 

 Right click on the Mannings n text – the column title. 

 Click Global Edit. 

 

 

 Type 0.025, then click OK. 

This sets the Mannings n value for all the conduits. 

 Scroll left, back to the start of the table. 
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Note the state of the check boxes in the first column now. They have a white 
background, but they are checked. The key at the bottom of the dialog tells us that 
there is now data for the conduits that is local to this alternative – it is not being 
inherited. 

 Close the Physical Alternative Editor dialog. 

 Close the Alternatives dialog. 
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Creating a new Scenario 

 In the Scenarios dialog, right-click on 100 ARI + 20% GVF Analysis and select New > Child 
Scenario.  

 Type the name 100 ARI + 20% + Rough Pipes GVF Analysis, and press Return.  

 Double click 100 ARI + 20% + Rough Pipes GVF Analysis, to open the properties dialog and 
see the properties of this scenario. 

 

 

 In the Properties dialog, click on the 9.49 ARI GVF Drop Node and Part Full Design 
Physical Alternative text. 

 Click the down arrow icon, then from the drop-down list select the Drop Node, Part Full, 
and Rough Pipes Physical Alternative. 

Note 

In this exercise we have created an Alternative first, then created a scenario, then selected the alternative in the scenario. 
Previously, we did these steps the other way round. It doesn’t matter which way you do them, but it is a better practice to 
create alternatives using the Alternatives dialog, because you can see exactly what the new Alternative will inherit from. 

We haven’t made the new Scenario current before we edited it. You don’t have to. However, making a scenario current 
before you edit it can help, because the Alternatives dialog will show you what the Alternatives the Scenario uses, 
because they will be shown as current. 
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Computing the Scenario 

 In the Scenarios dialog, right click on the 100 ARI + 20% + Rough Pipes GVF 
Analysis Scenario. 

 Click Compute > Scenario. 

The scenario is computed.  

When this has completed, close the GVF-Rational Calculation Summary dialog. 

Note that computing a Scenario makes it current.  

 

 

The Alternatives dialog shows you the current Alternatives for the current scenario. 

Close the Scenarios, Properties, and Alternatives dialogs. 
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Reviewing the Results - FlexTables 

 Click Analysis > Analysis Views > FlexTables.  

 Select Drainage > Tables - Predefined.  

 Double click the Catch Basin Table, to open it.  

 

 

 

 

 

 Review the FlexTable. 

 The columns that you added previously have been retained. You can see that 
catch basin SA1-15 is now overflowing. 
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 Make sure that focus is on View 1. Click on it if you need to. 

 In the FlexTable, right click on the text SA1-15 (in the first column). 

 Click Zoom To. 

You can now see where SA1-15 is in the model. 

 Close the FlexTable. 
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Reviewing the Results – Analysis Profile 

 Click Home > Primary > Explorer. 

 Expand the Drainage and Utilities Model group. 

 Expand the tree for Intersection-Drainage.dgn, then expand the tree for Profile Runs. 

 

 

 

 

 

 

 

 Right click on SA1- to O- 

 Click on Open Analysis 
Profile. 

The Hydraulic Grade Line 
reflects the fact that there 
is now an overflow. 
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Exercise 5: Resolving the Overflow 

Description 

We already know that this system is overdesigned. However, we now have a situation where a node is overflowing. What would we need to 
do to the system to resolve this issue?  

We could try increasing the size of some conduits by one increment and seeing what effect that has. 

It is important to note though that we do not want the software to design the pipe sizes for us, because the algorithms used for design will 
calculate the pipe sizes needed to remove surcharging. We do not want to use Calculation Options that will design the system. We need to 
continue using the Calculation Options that analyse the system. Since we are happy to accept surcharging for the 100 year + climate change 
storm event, we will need to set the conduit sizes ourselves. 

For the purposes of this exercise, and for speed, we will edit the current Physical Alternative. In practice, you might choose to create a new 
child Physical Alternative, and Scenario – as you have done previously in this class. Then, if you decide that the changes needed are not 
practicable, you can revert to a previous scenario, simply by making it current and computing it. 

Skills Taught 

 Editing the Physical Alternative 

 Computing the Scenario 

 Reviewing the results 
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Editing the Current Physical Alternative 

We know that the overflow occurs at catch basin SA1-15. The conduit that flows out of this node is SS-13. You can confirm this by 
inspecting the graphics in the plan view and using a tooltip to get the name of the conduit.  

 Click Analysis > Calculation > Alternatives 

 Expand the tree for the Physical Alternative:  

 Double-click the Drop Node, Part Full, and Rough Pipes Alternative to display it in the 
Physical Alternative Editor.  

The Conduit tab is selected:  

 Locate the row for conduit SS-13. 

 Locate the Size column. 

 Conduit SS-13 is currently 375mm diameter. 

 Click in the cell for the Size of conduit SS-13. 

 Select 450mm from the list. 

This change is specific to this Physical Alternative. 

 Close the Physical Alternative Editor. 

 Close the Alternatives dialog. 
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Computing the Current Scenario 

 The Scenarios dialog shows us that the 100 ARI + 20% + Rough Pipes GVF 
Analysis Scenario is current. 

 You can either right click it, then click Compute > Scenario. 

 Or you can click the Compute icon, to compute the current scenario. 

 When this has completed, close the GVF-Rational Calculation Summary dialog. 
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Reviewing the Results - FlexTables 

 Click Analysis > Analysis Views > FlexTables.  

 Select Drainage > Tables - Predefined.  

 Double click the Catch Basin Table, to open it.  

 

 

 

 

 

 Review the FlexTable. 

 You can see that catch basin SA1-15 is not overflowing now. 
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Reviewing the Results – Analysis Profile 

 Click Home > Primary > Explorer. 

 Expand the Drainage and Utilities Model group. 

 Expand the tree for Intersection-Drainage-Imperial.dgn [Intersection-Drainage.dgn], then expand the 
tree for Profile Runs. 

 

 

 

 

 

 

 

 Right click on SA1- to O- 

 Click on Open Analysis 
Profile. 

The Hydraulic Grade Line 
reflects the fact that there 
is no overflow now. 

Changing one pipe size, at 
a key location in the 
system, has had a 
significant effect on the 
overall performance of the 
system. 

 Save, Save Settings, and 
Exit the software. 
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Appendix: Other Types of Alternative 

This class has not covered every type of alternative. The other types of alternative are: 

The User Data Alternative lets you edit the data defined in the User Data Extension command for each of the network element types.  

The Boundary Condition Alternative lets you define boundary condition settings for outfall elements.  

Ponds and wet wells have a specific set of initial setting properties that define the corresponding settings at the beginning of a simulation. 
These can be specified in the Initial Settings Alternative. 

The Hydrology Alternative lets you define hydrologic settings for catchments. 

The Output Alternative lets you define output options (whether you want summary or detailed output) for conduit and channel elements. 

The Inflow Alternative lets you define loading data for elements which are capable of accepting an inflow. 

The Water Quality Alternative lets you define runoff data for manhole, catch basin, outfall, catchment, pond, and wet well elements. This 
alternative is only used with the SWMM solver. 

The Sanitary Loading Alternative lets you define sanitary loading data for manholes, catch basins, wet wells, and pressure junctions. 

The Operational Alternative lets you define the operational settings for pump elements. 

The System Flows Alternative lets you specify additional and known flow, along with other contributing sources of water that are not part of 
the model. 

The SCADA Alternative lets you specify Signal Control and Data Acquisition data. 


