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Introduction

MIDUSS Version 2 is available as two basic types of installation:

e Single license — which means the installation to one PC and intended for the use of
engineers using that single PC.

e Network license — which means the installation of files to a server on a network with
client PCs accessing the server over a TCP/IP Windows-based network.

This Appendix provide instruction on how to install MIDUSS for both these scenarios.
You can also find guidance on how to upgrade from:

e aVersion 2 demonstration mode to a Single or Network Version 2 license

e aSingle Version 2 License to a Network Version 2 license

e MIDUSS 98 to Version 2

e MIDUSS 4.72 for DOS to Version 2

Information is provided on the use of Serial Numbers that activate a Version 2 licenses.

MIDUSS Version 2 introduces Maintenance Serial Numbers. This Appendix discusses
how they are used.

MIDUSS Version 2 demonstration mode lets you try MIDUSS for an unlimited time.
There are feature and data limitations in demonstration mode and these are fully described
in this Appendix

There is also information on MIDUSS Version 2 compatibility with older versions of
MIDUSS as well as compatibility with updates to Version 2 as they are developed.
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MIDUSS Upgrades

License costs
MIDUSS Version 2 may be available at a discount if upgrading from previous versions.

Price information is available from authorized MIDUSS resellers or the ShopMIDUSS web
site.

Version 2 Demonstration Mode to a Version 2 Single license
A Single license is the same as demo license in terms of files and installation procedures.

All that is needed to upgrade from a demo to a Single version is the addition of a serial
number on the opening screen.

Version 2 Demonstration Mode to a Version 2 Network license

A demo license cannot be updated to a Network version. The demo license must be
completely uninstalled first.

Version 2 Single to Version 2 Network

A Single license cannot be updated to a Network version. The Single license must be
completely uninstalled first.

Miduss 98 to Version 2

Miduss 98 cannot be upgraded to Version 2. However, Miduss 98 will co-exist on the
same PC or server running Version 2.

MIDUSS 4.72 for DOS to Version 2

MIDUSS 4.72 for DOS files cannot be upgraded to Version 2. However, MIDUSS 4.72
for DOS and Miduss 98 will co-exist on the same PC or server running Version 2.
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Version 2 serial numbers

MIDUSS Version 2 requires Serial Numbers to activate the use of the program.

Demonstration Mode

Version 2 Demonstration Mode requires a serial number to activate it in demo mode. This
serial number is usually emailed to you after you have downloaded the files from the
MIDUSS web site. The opening screen in MIDUSS has a [Get Serial Number] button
which takes you to the appropriate page on the MIDUSS web site so that you can request
and immediately receive a demo serial number by email.

W MIDUSS Status _[O] ]
% MIDUSS Version 2.01 Revision 196
\S' Demonstration Mode - Not Activated

Thank vou far ingtaling MIDUSS. The program must be activated befare it will mn.

Y'ou can activate this copy by entering in the text box below the Serial number that
youl received by e-mail after downloading the MIDUSS Setup file.

[f your did not receive a Senal number press [Get Senal #] to connect ta the
'downloads’ page in the MIDILSS web site. Submit your detailz and a Serial number Get Senal #
will be zent ta you by e-mail.

After entering the Senal number, press [Save Senal #]. When the Senal number haz
been zaved vou can win MIDUSS in demonstration mode.

Fressz [Show Limitations] to see the wanables that are held constant in demonstration

e, Shaw Liritations

Enter Diema Serial number here

Save Senal #
B e b | e
r Check if you have already
purchased a full licenze for MIDUSS Quit

Figure B-1 — The initial Status form.

Single license

Version 2 Single licenses have a Serial Number starting with a 4-digit numerical sequence.
Example: 1890.

The full serial number has 4 blocks of digits as displayed in the example below.
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Enter MIDUSS Serial numnber 18390 DE&S6 76F.A 34AF Save Serial #

Figure B-2 — Entering a typical Serial number.

The Serial Number is used to track and communicate with purchasers of the license. Itis
important to keep this number in a safe place and use it when contacting our company or a
reseller for upgrade or technical support.

A Single license Serial Number will not activate a Network license.

Network license

Version 2 Network licenses have the same attributes as the Single license except they
always start with the number “9°.

A Network license Serial Number will not activate a Single license.

Maintenance Serial Number

MIDUSS Version 2 provides an automatic 90 days of support and updates after purchase.
This applies to both new licenses or upgrades from previous versions.

Figure B-3 shows the expiry date for maintenance if the new or upgrade MIDUSS Version
2 was installed on January 8, 2004. There is an automatic 90 days added after the
installation date.

The Maintenance Serial Number is purchased from our company or authorized agent and is
sent to you by email. A typical Maintenance Serial Number looks similar to the license
serial number. Here is an example of a Maintenance Serial Number: 1023 24EA 76DD
67EE.

When you have purchased a full license of Version 2 each time you run MIDUSS there is
an opportunity to enter a Maintenance Serial Number. Once entered the top portion of the
opening screen tells you the period you are eligible to download updates from our web site.

When the maintenance period expires you will be unable to gain access to the download
area and therefore cannot receive MIDUSS Version 2 updates.

To re-instate a maintenance period you must purchase a Maintenance Serial Number from
our web site or from an authorized agent. The web location is www.shopmiduss.com. All
Maintenance Serial Numbers provide 12 months of access to the update area of the
MIDUSS web site. The Maintenance Serial Number will sent to you by e-mail.
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w_ MIDUSS Status =] B3

% MIDUSS Version 2.01 Revision 196

"".b Fully Licensed Copy

S
Ty . .
& Maintenance expired on 2004/4/7

'ou can purchaze Extended Maintenance on-ine that will enable you to continue to
download updates as these become available.

Click. an the [Buy Maintenance] buttan ta vizit the 'Shop MIDUSS' web page whers
wou can purchasze an extra year of maintenance. By M sintenance

ou will receive a Maintenance Senal number by e-mail which can be entered in the
test bow below and zaved by preszing the [Save Serial #] buttan.

Enter M aintenance Serial Mo, Crave Seral i

Run MIDUSS

(it

Figure B-3 — The Status form shows the Maintenance period.

When the email arrives you simply copy and paste the number into the appropriate field on
the MIDUSS opening screen. Then press the [Save Serial Number] button. The
maintenance period date will be updated.

Enter Maintenance Serial Mo, 1023 24AF 76DD 67EF, S ave Seral #

Figure B-4 — Entering a maintenance serial number.

A Maintenance Serial Number provides updates for 12 months from its date of purchase. If
you purchase a Maintenance Serial Number at the same time as you purchased Version 2
you will receive an additional 90 days (3 months) of maintenance for a total of 15 months.

If your copy of Version 2 showed that you have 2 months of maintenance still to go and
you purchased a Maintenance Serial Number and installed it in MIDUSS then the
maintenance period expiry date shown in MIDUSS would be 14 months. The opening
screen of MIDUSS shows you the date when maintenance expires. The MIDUSS Help /
About menu item also shows you the same date information.
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The Version 2 demo

The MIDUSS Version 2 Demonstration Mode is identical to the program used in the
purchased license. That is, the main executable file MIDUSS.exe is identical. How the
MIDUSS program operates depends on the supporting files and the serial number used.

There is no demo offered for Version 2 Network license. The functionality provided in the
Demonstration Mode and Single license should provide the prospective purchaser with
enough opportunity to test MIDUSS for engineering purposes. Testing for purposes of
network compatibility and performance can be arranged on a case-by-case basis. Please
contact us for more information.

Version 2 Demonstration Mode requires a serial number to activate it in demo mode. The
serial number is available free of charge from the MIDUSS web site. It will be sent to you
by email immediately after you have requested it.

Once the Demonstration Mode is activated you will see a screen similar to the one below.
Pressing the [Show Limitations] button will list the feature and data entry restrictions for
the Demonstraton Mode license.

W MIDUSS Status _ O] x|
% MIDUSS Version 2.01 Revision 196
’\S Demonstration Mode - Activated

™
\
"’& Unlimited use

IF wou think, that MIDUSS can help you to rapidly examine alternative designs for
starmwater management you can purchaze a full icense for MIDUSS by clicking on
the [Buy MIDUSS Now] command button. Thig will take pou to the "Shop MIDIISS!

webh page where you can complete the purchaze ik a wariety af ways including rost
major credit cards. Buy MIDUSS Mow

You will receive a Seral number by e-mail which can be entered in the text box below
and zaved by prezsing the [Save Serial #] buttorn. The limitations of the
demonztration mode will be immediately removed allowing you to enjoy the full power
and werzatility of MIDUSS werzion 2.

Show Limitations

Enter MIDIISS Senal number

Save Serial #
Fiun KMIDUSS
r Check if you have already
purchazed a full icensze for MIDSS Quit

Figure B-5 — MIDUSS activated in Demo mode.
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There is no time limit to the Demonstration Mode but there are feature and data entry
limitations. These limitations are:

Time Parameters:

Storm command:

Catchment command.:

Pipe design:

Channel design:

Route command:

Pond design:

Culvert design:

Trench design:

Fixed Time step = 10 minutes

Chicago & Historic storms available only. Remaining storms
are not available.

Fixed Chicago storm 'a' parameter = 1200 mm/h or 47 in/h
Fixed Overland flow length = 45 m or 150 ft.

Fixed Overland slope = 2%.

Fixed SCSCN =75

Fixed Horton fO = 75 mm/h or 3 inch

Fixed Green Ampt water deficit =0.4

Fixed Manning 'n' = 0.013

Fixed Manning 'n' = 0.04 for both types of cross-section
even if Variable Roughness option is selected.

Fixed Route length = 120 m or 400 ft.

Fixed Number of stages = 11 (i.e. 10 increments).

Fixed barrell length = 25 m or 75 ft.

Fixed dowstream invert = 100 m or ft.

Weir elevation = 103 m or 110 ft.

Constant inflow rate not allowed.

Fixed Hydraulic Conductivity = 50 mm/h or 2 inch/h.

The labels describing 'frozen' parameters are grayed out and followed by **.
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Version 2 Compatibility

General

Version 2 Network will co-exist with older versions of MIDUSS on the same computer.
These older versions are Miduss 98 and MIDUSS 4.72 for DOS.

Version 2 Single will not co-exist on the same computer with Version 2 Network installed
either as server or client.

Version 2.0

Data files

Early Version 2 text output files are fully compatible with later updates to Version 2. That
is, an early output file created in Version 2.00 Rev. 200 will work in Version 2.65 Rev 400
(for example).

A text output file created in a later release (example) Version 2.65 Rev. 400 will work in
earlier releases, Version 2.00 Rev 200 for example, with the warning that any new field
data in the newer output file will not have a suitable location or use in the older release and
so that newer-type data will be ignored.

Version 2 introduces the Save Session feature which is a snapshot of all interactions with
MIDUSS. Sessions are saved in a binary file (with the .bin extension). As with the text
output files discussed above, older Session files are compatible with updated releases of
MIDUSS Version 2. However, a Session created with a recent Version 2 will be
compatible with older Version 2 releases to the extent that new features (on the new
Session file) cannot be properly assigned in the older release and will be ignored.

Program Upgrades — Single to Network

A Single license cannot be updated to a Network version. The Single license must be
completely uninstalled first.

Program Upgrades — Demonstration Mode to Network

A Demonstration Mode license cannot be updated to a Network version. The
Demonstration license must be completely uninstalled first.

Program Upgrades — Demo to Single
A Single license is the same as Demonstration Mode license in terms of files and

installation procedures. All that is needed to upgrade from a Demonstration Mode to a
Single version is the addition of a Serial Number on the opening screen.
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Miduss 98
Miduss 98 data files (the output files) can be used in Version 2 Network and Single. Once
the older files have been processed by Version 2 the new output files cannot be used in
Miduss 98.
In general, MIDUSS Version 2 data files will not work with Miduss 98.

MIDUSS Version 2 data files will not work with MIDUSS 4.72 for DOS.

MIDUSS 4.72 for DOS

MIDUSS 4.72 for DOS data files will not work with Miduss 98 or Version 2 licenses.
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Installing MIDUSS Single license

MIDUSS Single license

MIDUSS Version 2 Single license is delivered in two ways:

1. CD media with a menu system and installation prompt

2. Internet download of a single file.
The CD media system includes all files The internet download includes a partial
such as: file set:

e installation file Setup.exe e installation file Setup.exe

e  MIDUSS version 2 program e  MIDUSS version 2 program

e help system e help system

e support files (e.g. storms, design parameters) e support files (e.g. storms, design parameters)
e system DLLs and OCXs e system DLLs and OCXs

e user manuals in PDF format e user manuals in PDF format

e autorun to launch the CD

e  MIDUSSV2menu program

e video tutorials

The video tutorials are not included in the internet download because they are large
multimedia files that would make the download session too long and problematic.

Nevertheless, users who have a fast internet connection can download the tutorial files one-
at-a-time from our web site www.miduss.com/MIDUSS_support_tutorials_sum.htm.

The tutorials are available as *.EXE and *.ZIP files to avoid problems with some internet
firewalls. ZIP files must be ‘unzipped’ before they can be played. Once downloaded they
should be expanded into the \ Program Files \ MIDUSS \ Tutorials folder which has
already been setup with the installation of the MIDUSS program files. The tutorial files all
have a name starting with “Tut’. When you are running MIDUSS and use Help / Video
Tutorials / you will see a list of available video tutorial that MIDUSS has detected as been
stored in the ...\Program Files \ MIDUSS \ Tutorials folder. All files starting with Tut
will be listed in the MIDUSS Video Tutorials help menu. This means that using
TechSmith’s Camtasia program you could produce your own video tutorials that are
relevant to your organization or location and these can be made directly available to the
your user within MIDUSS - as long as your media files begin with the letters “Tut
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Notes before installing:

MIDUSS Version 2 Single license or Demo will NOT co-exist with MIDUSS Version 2
Network.

MIDUSS Version 2 Single or Demo will co-exist earlier versions of MIDUSS (98 or Ver
4.72 for DOS).

CD Media installation

e Insert the CD media into the CD drive.

e The files on the CD include an autorun file which should start the MIDUSSV2Menu
program. If not, navigate to the CD and run MIDUSSV2Menu by double clicking on
it.

e The top command button is labelled Setup and this is used to perform the installation
of MIDUSS Version 2. Simply select this button to start the automatic installation
process.

e Follow the on-screen prompts to install Version 2. It is recommended you install to
...\ Program Files\ MIDUSS.

e At the end of the installation you will find MIDUSS in Start / Programs / MIDUSS.

Internet Download
e The internet download is a single large file of over 20 MB and is named Setup.exe.
e  Once downloaded, store this file in a convenient location on your PC.
¢ Navigate to the location and run the file Setup.exe.
e MIDUSS Version 2 installation will start.

e Follow the on-screen prompts to install Version 2. It is recommended you install to
C:\Program Files\MIDUSS\.

e At the end of the installation you will find MIDUSS in Start / Programs / MIDUSS.
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Installing MIDUSS on a Network

MIDUSS Network version

MIDUSS Version 2 Network is delivered on CD media.

On the CD media there are important files to identify and learn about:

ServerSetup.exe — sets up MIDUSS Server on a server.
ClientSetup.exe — sets up MIDUSSnet on the client PC.
MIDUSS.exe - the main executable that runs MIDUSS. Stored on the server only.

MIDUSSnet.exe — the program the Client User runs on their PC.

Note:

MIDUSS Version 2 Network will co-exist on the server with an old version of
MIDUSS 98 or MIDUSS ver 4.72 for DOS.

MIDUSS Version 2 Network will NOT co-exist on the server with a MIDUSS Version
2 Single user license. If you are upgrading from a Single user version to a Network
version, please completely uninstall all previous Version 2 installations and then reboot
the server. Otherwise there will be conflicting Registry settings that will make both the
new Network install and previous Single licenses inoperable.

MIDUSS Version 2 Network does not have a demo version. It is assumed that the
engineering functionality can be appreciated by reviewing the Demonstration Mode or
Single license products.

General Overview

MIDUSS Network allows an unlimited number of client PCs to access the MIDUSS files
installed on a server. The MIDUSS Network license is to be used on a “per office location”
basis. Wide Area Networks (WAN) require the purchase of a MIDUSS Enterprise license.

MIDUSS Network runs on servers running Windows NT4, 2000, XP, and Server2003

MIDUSS Network consists of a Server setup, then once completed, a Client setup on
each PC.

All Client working files (i.e. files that a user creates or modifies) are stored on the
Client PC or on another folder where the Client User has write permission. In addition,
MIDUSS read-only data files such as Help or storm data files will be stored in the
Client PC in the folder ...\MIDUSSNet\.
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Only the Administrator of the MIDUSS Server installation can update the
MIDUSS.exe executable. Client Users can learn if an update is available, and in some
circumstances, can download the update files.

The Administrator runs the program ServerSetup.exe to install the MIDUSS Server
files. The Administrator also enters the License & Maintenance serial numbers.

Once this is completed, Client Users run a file named ClientSetup.exe from the Server
location. This sets up the local MIDUSS support files on their PC. On the Client User
PC the engineer will be running a program named MIDUSSnet.exe.

MIDUSSnet.exe prompts the User to navigate to where the MIDUSS.exe file is located
on the network. This is done only once. The User runs MIDUSS by clicking the
RunMIDUSS button.

The MIDUSSnet.exe uses a local file NetSetupHelp.txt to assist the user in browsing to
the Server application folder. This help file can be edited by the System Administrator
to reflect site specific information.

Hardware required

Server:

Pentium 111-500
256MB memory

600 MB hard disk space
CD ROM

1024x768 resolution video

Client:

Pentium 11-400

64 MB memory

200 MB free hard disk space
1024x768 resolution video
sound card (for tutorials)

network card
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Software required
Server:
e Windows NT4 SP6, 2000 SP1, XP, Server2003 installed
e  Windows Networking
e Domain or Workgroup
e  Administrator permissions

e [nternet access

Client:

e  Windows 98, 98SE, Me, NT4 SP6, 2000 SP1, XP
e  Windows Networking

e  Domain or Workgroup

e  User permissions

e [nternet access
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MIDUSS server setup

10.

11.

12.
13.

14.

Focus on a file named: ServerSetup.exe
To install MIDUSS Network you will need to have Administrator permissions.

The MIDUSS Network software comes on CD media only. It is not available as a
download from our website. However, the main program executable named MIDUSS.exe
(about 4 MB in size) is regularly updated and can be downloaded from our web site at
www.miduss.com as long as Maintenance access is valid.

The ServerSetup.exe contains all the files necessary to setup the server portion of MIDUSS.

ServerSetup.exe also includes the MIDUSS client software that a user runs to install the
client components on their PC.

ServerSetup.exe does not include the video tutorials because this would make the file too
large and unwieldy (about 450 MB). However, the tutorials are included on the CD in a
folder \Tutorials\.

Insert the MIDUSS Network CD in your server’s CD reader. Let’s assume this is D: drive
(your’s may be different).

Navigate to the root of D:\ using the Windows file explorer.

Find the program named ServerSetup.exe. It is a large file of over 4A0MB.

Run this program and follow the usual Windows installer dialog.

We recommend you install MIDUSS Network server to C:\Program Files\MIDUSS
The files will be copied to the install folder.

Depending on your version of Windows you may be asked to reboot your server.
Next, you need to manually copy the MIDUSS tutorial files to your server.

Navigate to the C:\Program Files\MIDUSS folder and makes sure there is a folder named
\Tutorials already present. It should be there.

Return to the MIDUSS CD media and navigate to the D:\Tutorials folder.

Copy all the files from the media in folder D:\Tutorials to your server in C:\ Program
Files\MIDUSS\Tutorials.

The file installation and copying of MIDUSS Network setup is now complete.
Start MIDUSS by running it from Start\Programs\MIDUSS.

The first screen you will see is the MIDUSS License screen. It will request that you enter a
MIDUSS serial number in order for the program to be enabled. Do not enter a serial number
for a single user version. The server serial numbers are different.
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15.
16.
17.
18.

19.

20.

21.

22.

Enter the serial number found on your License Certificate or on the MIDUSS CD media case.
Press the [Save Serial #] button.
MIDUSS server has been setup successfully.

You are provided with an initial 90 days of free maintenance downloads. The MIDUSS.exe
(the main executable) is constantly being updated. During the 90 day period you can
download the updates from our web site at: http://www.miduss.com/d-man. You will be asked
to enter your user name and password to gain entry to the latest downloads. Your user name is
the name of the person who registered the program on our web site joined into a single string
of not more than 15 upper and lower case characters without any space. Your password is the
first eight characters of your Serial number but without the space. After 90 days your access
will stop.

When the Serial Number has been saved successfully you will see that a Maintenance Serial
Number box is now displayed. This is where you enter your Maintenance Serial Number
which provides an additional 12 months of access to the latest MIDUSS updates.

You receive a Maintenance Serial Number when you purchase MIDUSS extended
maintenance. Maintenance Serial Numbers can be purchased from our ShopMIDUSS web site
at: http://www.shopmiduss.com. Once your credit card details have been approved you will
receive an email that contains your unique Maintenance Serial Number.

Assuming you have purchased MIDUSS maintenance and have received a Maintenance Serial
Number, simply enter it in the Maintenance Serial Number box and press the [Save Serial #]
button.

MIDUSS will recognize the number and add one year to the number of days of maintenance
you may already have in place. The Status screen will be updated to show the expiry date of
your MIDUSS maintenance. Note: You automatically receive 90 days (3 months) free
updates when you purchase and install MIDUSS. If you add a Maintenance Serial Number
you will ADD to the existing 90 days (3 months) for a total of 15 months. The calculated
expiry date at the top of the License Screen reflects this extended period.
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MIDUSS client setup

10.

11.

Focus on a file named: ClientSetup.exe

This file is contained inside the ServerSetup.exe program which installs the server portion
of MIDUSS Network.

ClientSetup.exe is located in the same folder on the server where MIDUSS Network was
installed.

Navigate to the server location where MIDUSS Network was installed. Your Administrator
will provide you with detailed information about the whereabouts of this computer. Your
Administrator will also have provided you with Network access permissions.

Find a file named ClientSetup.exe and run it by double clicking. You do not need to download
this file to your PC, but you can if you wish.

The installation will start and you will be prompted to name a location on your local PC.
Normally this is C:\Program Files\MIDUSSNet. We recommend you use this location.

Follow the prompts to complete the installation.

Depending on the version of your Windows operating system, you may be asked to reboot
your PC. Later versions, such as XP, do not require a reboot.

On the Start / Programs menu of the client PC you will find MIDUSSNet. The program you
will run from there is MIDUSSnet.exe which has been setup by the MIDUSS client
installation.

Run MIDUSSnet.exe

You will see a path location box which is empty the first time it is used. You need to tell
MIDUSSnet where the main program file named MIDUSS.exe is located. It should be in the
same location on the server where you ran the ClientSetup.exe file.

A label on the MIDUSSnet form provides assistance in browsing to the Server location. This
information can be customized by the System Administrator. Navigate to the MIDUSS.exe
file on the Server by clicking the Setup button.

The path in the box will be completed. Click [Open] on the File Open dialog box. The path
will be saved on the Client machine. You will only have to do this path setup once, unless your
Administrator changes the location at some point in the future.

Run MIDUSS by clicking the Run MIDUSS button.
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Appendix C

Malaysian Customization
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Malaysian Features in MIDUSS

This Appendix ‘C’ describes the customization features which have been added to MIDUSS to
facilitate use of the program in accordance with the recommendations and guidelines in the
Stormwater Design Manual introduced by the Department of Irrigation and Drainage (DID) in
January 1, 2001.

Some of these features — such as the Design Rainfall - are applicable only to drainage engineers
working in West (Peninsular) Malaysia. Other features have been developed primarily for the
Malaysian scene but may be made available as MIDUSS design tools for general use.

Currently, the features described here are enabled only if the user has loaded a special package of
files in the same folder or directory as the MIDUSS files. When the MIDUSS program is
launched a check is made for the presence of these files and, if found to be present, the Disclaimer
form contains a statement confirming that the Malaysian Customization has been enabled. The
relevant section of the Disclaimer form is shown in Figure 1 below.

MIDUSS ® Version 2.00 Revision 61
Created Monday. October 27, 2003
MIDUSS 15 a Registered Trademark of Alan A. Smith Inc.

{c) Alan A. Smith Inc. 1983 - 2003
¢ = Malaysian Customization has been Enabled.

DISCLAIMER

MIDUSS iz intended for use by drainage specialistzs with the necesszany
prerequisite knowledge and zkills to Sl..ll]l]l_',.! appropriate data and to judge

Figure 1 - MIDUSS checks for the presence of special Malaysian files.

The special pack of Malaysian files is distributed by DRE Consulting Sdn. Bhd.
The topics covered in this Help File are listed below.

e Design Rainfall

e Time of Concentration

e A Method for Rational Design
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Design Rainfall

A design storm is a synthetic (i.e. artificial) rainfall event that is designed to have statistical
properties that are consistent with observations of a large number of historical rainfall events. It is
characterized by a number of parameters the most important of which are listed below.

e Average Return Interval (ARI) — a measure of the probability or frequency of occurrence.
e  Storm duration

e Total depth of rainfall

e The distribution of rainfall intensity throughout the duration

The rainfall hyetograph which describes the design storm is a sequence of uniform rainfall
intensities over a short interval of time At over a duration which is an integer multiple of At. It
follows that a design storm cannot be defined until the time parameters have been defined. The
tool for definition of a design rainfall using the guidelines of the DID Stormwater Design Manual
is an additional Storms item called Storms (Malaysia) in the general Hydrology menu. Figure 2
below shows the Hydrology menu before and after the time parameters have been defined.

78 MIDUSS Version 2.00 rev.

File Edit | Hydrology Hwdrograph |

Time parameters
Storms

IUH Hydrograph

Storms (Malaysia)

Figure 2 - The Hydrology menu after use of the Hydrology/Time Parameters command

The command Hydrology/Storms (Malaysia) is enabled once the time step and maximum storm
duration have been defined. This is necessary because the Storms (Malaysia) command uses the
Hydrology/Storms command to compute and display the storm hyetograph once the other
parameter values have been selected. A step-by-step description of the command is given in the
following topics.

e  The Storms (Malaysia) Window

e  Specify the Return Period (ARI)

e  Define the storm duration

e  Select the Geographical Location

e  Compute the Total Rainfall Depth

e  Copy the Depth and Duration to the Storm
o Displaying the Rainfall Event

e  Special steps for Short Duration storms
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The Storms (Malaysia) Command

Clicking on the Hydrology/Storms (Malaysia) menu causes the form in Figure 3 to be displayed.

M IDF (Malaysia)
miEf =4+ BT + O (Tl + D o Talhs

First zelect the Return Penod or ARI in pears with the Spin Button. [f
required, zpecify whether the Begion iz Western or E astern.

Presz F1 for more Help

. R eqgion
Fieturn period % 2 years & st

Ciuratian 0. minues | ¢ East

A= B=|1806 C=|-1322 D=|.0047
Show Map | — Storm
4 Depth  [45840  mm Copy
| ntenzit Ah
ntensity [110.02z2  mm/hr Close
|Kuala Lumpur Z2-Fr S.3255 v|

Figure 3 - The Storms (Malaysia) Window

The Storms (Malaysia) window contains the following items of data for proper definition of the
design storm. The order in which some of these items are entered can be important and several
methods are provided to assist you in doing this easily. These are:

e Some of the command buttons are disabled (grayed out) until prerequisite data has been
entered.

o Avyellow text box displays a prompt to help you decide on the next step.
e The appropriate topic in this Help file can be displayed by pressing the ‘F1’ key at any stage.
In summary the various data required are as follows.

1. The Return Period (ARI) must be selected from a predetermined list of values taken from the
DID manual. The initial default is 2 years.

2. The location of interest must be described as being in the West or East coast of the Peninsula.
Initially the West coast button is selected.

3. The duration entered should be a multiple of the time-step defined in the Hydrology/Time
Parameters command. An initial value of 30 minutes is used.

4. Four coefficients for the definition of the IDF curve must be selected from a pre-set list of 36
locations. The four coefficients A, B, C and D are shown in the equation at the top of the form.
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This polynomial is taken from equation (13.2) in the DID manual. The initial or default values
of these coefficients is for the 2-year event at Kuala Lumpur.

5. If the storm duration is less than 30 minutes some additional calculation is required which
requires you to enter the 2-year, 24-hour rainfall depth for the selected location (see section
13.2.7 of the DID manual). To assist you, a map of isohyetals can be displayed or hidden by
means of the [Show Map] command button. Note that this calculation is sensitive to the West or
East designation.

Specify the Return Period (ARI)

The first step is to specify the Average Return Interval (ARI) in years. Typically this will be a
relatively frequent storm event such as a 2-year or 5-year storm for the design of the minor
drainage system — i.e the storm sewer pipes in the ground. Alternatively, a more extreme event

such as a 100-year storm may be required to test the reaction of the designed system to an extreme
event.

The DID manual requires that the ARI be selected from a set of pre-defined return intervals 2, 5,
10, 20, 50 or 100 years.

M IDF (Malaysia)
miEr =4+ BT + O (Tl + D o Tal)?

Enter the estimate of storm duration in minutes. If thiz is less than 30
riinukes you will be prampted ta define the 2-vear, 24-hour rainfall for
the Region.

Press F1 for more Help

: R egion
M
Return period 5 st

MhrAtine mn mibntes | L East

Figure 4 - The Return Interval is Specified by Clicking the Up/Down Arrows
An ARI of 5-years is shown selected in Figure 4. It is appropriate at this point also to specify if

the location of interest is located on the East or West side of the peninsula. In the figure, the West
side is selected.

The yellow prompt window suggests that the next step is to define the duration T4 of the storm.
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Define the Storm Duration
Figure 5 below shows a value of 60 minutes has been entered. The prompt defines the next step as
displaying the drop-down list of locations in order to obtain the appropriate coefficient values for
the desired location and the specified return interval.

Dizplay the drop-down list of locations and highlight one of theze to
copy the &, B, C and D coeffizients.

Presz F1 for more Help

_ R egion
Return period e West
Druration * East

Figure 5 - The Storm Duration should be a Multiple of the Time Step

For the example illustrated, the duration of 60 minutes is sufficient to obtain the total depth of the
storm. However, if the selected duration is less than 30 minutes further information must be
provided. This is described in a later topic Special steps for Short Duration Storms.

Select the Geographical Location

When the Return Interval is specified, the drop-down list at the bottom of the window is changed
to show the IDF coefficients for the specified ARI. For example, having selected an ARI of 5
years, the window of the drop-down list in Figure 6 shows “5-year IDF coefficients”.

Now by clicking on the down-arrow at the right hand end of the window, a scrolling list is
displayed of all the geographic locations for which IDF-coefficients are defined. Only the A-
coefficient can be seen but when a particular location is first highlighted and then clicked, the four
coefficients are displayed in the text boxes for A, B, C and D. Figure 6 shows the list when the
record for Bagan Serai in the state of Perak is highlighted but before it is clicked. Perak is, of
course, on the West side of the peninsula. Select the West option button in the ‘Region’ frame.
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Show Map | — Storm
Depth  [45880  mom Copy

Intensit ’h
ntensity 1110022  mmshr Cloze

A=153288 B=|1806 C=[-1322 D =|0047

ar IDF coeff

Kuala Lumpur S-v 5

Perlis/Kangar S—vr 5.7949
Kedah/Alor Setar S-vr 4.9709
Penandg S—wr 3.9599
Perak/Ipoh L—wr 50007

Perak/Bagan Serail S-pr d, 7867
Perak /Teluk Intan 5 k
Perak/Fuala Kangsar 5

-¥E 4, 7986

Figure 6 - Selecting the Location from the Drop-down List
After the highlighted record is clicked several changes occur.
e The drop down list is closed and the window shows the ARI and the four coefficient values
e The values are copied into the boxes for A, B, C and D.
e  The command button [Compute Storm] is enabled

The relevant portion of the window is shown in Figure 7.

A=147867 B=|4919 C=[-1933 D =|.0099

.k

2

7867  0.4919  -0.1993

e "

a-¥Yr

Figure 7 - The IDF Window after Clicking the Highlighted Location

The IDF coefficients for the 36 geographical locations are taken from Table 13.Al of the DID
manual. For some locations only a sub-set of the 6 ARI values are available. As more rainfall
records become available the data may change or be augmented. These changes can be included
by careful editing of the relevant files in the Malaysian pack distributed by DRE Consulting Sdn.
Bhd.
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Compute the Total Rainfall Depth

Although it is not shown in Figure 7, the yellow prompt box advises you to press the [Compute
Storm] command button. The display is then as shown in Figure 8 below.

Click on the [Copy] button to open the Storm window, Select the
suggested file fe.g. Wkybor mrd] and press [Dizplay] in the Starm
window ko zee the rainfall diztribution.

Press F1 for more Help

R egion
o 'West

Diuration B0 minutes |© East

A=[47267 B=|4m19 C=[1393 D=lops [

Return period R uears

Show Map |~ Storm
4 Depth ||g275 mm Loz

Intersit /h
ntensiyl g2 753 mmaan Cloge |

Perak/Bagan Serai S—yr  4.7867 j

Figure 8 - The Total Rainfall Depth is Obtained by Pressing [Compute Storm]
The next step is to convert the computed storm depth to a rainfall hyetograph with the correct
distribution of intensities over the specified duration. The yellow prompt advises you to do this by
pressing the [Copy] command button.

All of the data values entered are used as the new default data values. This means that if the
Storms (Malaysia) is used a second time the values entered will be preserved.
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Copy the Depth and Duration to the Storm Command

After the total rainfall depth has been computed, pressing the [Copy] command button causes a
number of things to happen. These are illustrated in Figure 9 below.

e The Storm command is invoked and the Storm window is displayed with the ‘Mass Curve’
tab active.

e  The total storm depth and duration are copied from the Storms (Malaysia) window to the
appropriate text boxes in the Storm window.

e Inthe Storms (Malaysia) window you are advised to use a particular Mass Rainfall
Distribution file (e.g. WMy060min.mrd) to define the ‘shape’ of the storm or the distribution
of intensity.

M STORM COMMAND A=EL o]
IR = A4 + BIn(Ty) +C (T + D (in(T)?

. When the Storm window opens zoroll down the 'Select Filg' liztand
: ,7 highlight the filz zhown in the lower left of the IDF (M alapszia)

Pl S 6275 e window, The [Dizplag] button vall be enabled for pou to digplay the

Duratiot £0.00 storm hpetograph.

Select File

SCS_Twpela 24 A | =
SCS_Typel2_24h
SCS_Typed_24h
Timminz.mrd
b 07 Omin, AL
b0 Bmin. MAL =
AR

Prezz F1 for more Help

Feqion
(» ‘West

B0 minutes | East

B=/4919 C=[-1933 D =|.0099

Feturn period 5 pears

Compute
Storm

M
s Depth™~4/g2 75 mm
B LI e
Intenzit mrndhr
WMy0EOmin MRD Y| L e

_lPEIak;Bagan e T & e j

Figure 9 - Clicking [Copy] opens the Storm Window

[ JARMCO
[CACopyof F ¥

Wwhest M alapzia E0min dist

The recommended MRD file is selected and highlighted automatically in the list of *.MRD files in
the Storm window. As shown in Figure 9, when a distribution file is highlighted, the [Display]
command button on the Storm window is enabled.

The Mass Rainfall Distribution files are constructed from the information contained in Tables
13.B1 and 13.B2 of the DID manual which relate to West Coast and East Coast locations
respectively. It should be noted that the MRD files for the East coast can be used for Sabah and
Sarawak until more information is available.
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Displaying the Rainfall Event
When the [Display] command button on the Storm window is clicked three things happen.

1. A graphical display of the rainfall hyetograph is opened in the upper-right corner of the
screen.

2. A tabular display of the hyetograph intensities is opened in the lower left corner of the screen.
3. The [Accept] button in the Storm window is enabled.

The upper portion of the screen is illustrated in Figure 10 below.

N STORM COMMAND !@5}': DF { s TS W Rainfall
BTy — 2

Canada AESI H\sloricl In(*p) =4 + EIn(Ty) + C (Tl + D (In(Tg))

Chicaga 1 Huff distibution  Mass Curve l ‘When the Starm window opens scroll down the 'Select File' listand

. ’7 highlight the fikz shown in the lower left of the IDF [Malaysia)
et alepit B2.78 mm window. The [Display] button will be enabled for you ta display the

Dwrlem ’—BD.UU s = starm hpetograph.
Press F1 for more Help
Region
Select File Cancel Fetumn period El 5 pears
& West
SC5_Typela_2da| [SDc: ] s e

SCS_Tupe?_2dh D uration B0 minutes | East

5C5_Typed_24h AECEPT
Timmins.md 3 ~ =[27e67 B=[am3 C-[13: D -[o0gs

200

Comy

WyD1Omin MR, LIDATA Slon
“d M1 Smin. MBT
/byl 30mir. b R T [ ARMCO Show Map |- Storm
/My, b F el (27 Copy of F TN o Depth 5275 mim Col

& koS ass Lurve
“west Malaysia B0min dist ) Intensity [52 753 mmdhr

WHy0E0min MRD Clol 0 a0 an

‘Perakaagan Serai [ 4.7867

Figure 10 - Clicking the [Display] Command Adds a Graphical Plot of the Storm

The two additional windows are the standard display of results for the Storm command and more
information on these windows can be found in the MIDUSS Help file.

If the design storm appears to be satisfactory you should press the [Accept] command button on
the Storm window. All four of the open windows are closed. Note that the Output file will
contain information on the total depth, duration and the MRD file used so that in Automatic mode
the rainfall hyetograph can be reproduced. If the MRD file used is one of the Malaysian
distributions, an additional record is written to the output file containing the ARI of the storm and
the string describing the location and the four IDF coefficients A, B, C and D selected from the
drop down list.

If this file is used to run MIDUSS in Automatic mode the information contained in the extra
record is used to set the defaults in the Storms (Malaysia) window should it be re-used.

To document the design storm you may want to use the Tools/Add Comment command to record
other data or information used to obtain the total rainfall depth.
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Special steps for Short Duration storms

The IDF coefficients developed for the different locations in Malaysia are intended for storms with
a duration of not less than 30 minutes. Section 13.2.7 of the DID manual describes a method of
extrapolating the IDF curves to allow for a storm duration between 5 and 30 minutes. The method
requires the user to specify the 2-year, 24-hour rainfall for the location and also depends on
whether the location is East or West.

M |DF (Malaysia)

Digplay the drop-down izt of locations and highlight one of these to
copy the &, B, C and [ coefficients.

Press F1 for more Help
Return period EI [E ;EE\E;
Duration I 25  minutss | T East

A=le7e7  B=[4z19 C=f1933 D<fooss

ompuke
2-pear, 24-hour Rainfal geptr |11E| m Storm

Hide Map |/ Starm

—l Depth I4?‘.D2 o ﬂl
Intensit Ah
hterzity |94_E|42 g Closs |

4, 7867 -

Perak/Bagan 3Jeral L-vr

Fig. 12.3Vahues of 2-pear AR 24-hau rainfall depth (2P24)
Figure 11 - Extra data is required for a Duration less than 30 minutes

Figure 11 shows the Storms (Malaysia) window when a duration of only 25 minutes has been
entered. The yellow prompt box advises you that the 2-year, 24-hour rainfall depth must be
supplied and a text box is opened for this purpose.

For your convenience, a map of isohyetals can be displayed by clicking on the command button
[Show Map]. The command button label changes to [Hide Map] when the map is displayed. A
small-scale illustration of the map is displayed on the left. Once the 2-year, 24-hour depth has
been entered the command button [Compute Storm] is enabled and the procedure reverts to that
described in the topic Compute the Total Rainfall Depth.
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The Time of Concentration Tool

— Owverland Flow -
" Friend's eq. Py In ; 04
i+ Kinematic " ave eq, ¢ KE o

Owverland sheet fow length |55 metre

Slope of surface |1 oo &
b anning's 'n' of suface ||:|_25|:|

Effective rainfall intenzity |1 g o e
Owerland time of concentration |2'| 3 minutes

— K.erb Gutter Flow Time

Kerb Gutter flow length ||:|_|:| metre

Longitudinal Gutter zlope |1 T
E.erb Gutter flow time [0 minutes

— Conduit Travel Time
Pipe Length 0.oo metre
Pipe Gradient 1.000 =
Pipe Manning 'n' 0.013
* Fipe " Channel
Pipe Diarneter 0500 | mete
Pipe Travel Time IF minLtes

Total Time of Concentration |21 25 minutes

Figure 12 The Time of Concentration Tool

With few exceptions, peak runoff will occur when the entire catchment area is contributing to the
outflow. Thus the storm duration should be long enough for the runoff from the most remote area
— in terms of time of travel — to reach the outflow point. This is commonly referred to as the Time
of Concentration Tc

The estimate of time of concentration is discussed thoroughly in Chapter 14, Section 14.4 in the
DID manual. Tc is usually equal to the overland flow time and the time of travel in pipes, gutters,
channels and other elements of the drainage network. A more detailed list of components is
shown in Table 14.1 of the DID manual.

Most of the equations for estimating overland flow time and travel time are empirical and a wide
range of methods are described in the literature. The MIDUSS tool offers a choice between the
Friend eq. which is advocated in the DID manual and the Kinematic eq. that is used in MIDUSS.

The tool can be used to estimate travel time for three components in the drainage network. Each is
described briefly in the topics listed below.

e Overland or “sheet' flow
e Flow in gutters

e Flow in pipes and channels
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Overland or "sheet' flow

You will find that the Friend and Kinematic equations give significantly different answers for the
same values of Overland flow length L, Manning roughness n and slope S . If you decide to use
the Friend eq. you should try to satisfy yourself that the answers seem appropriate for the high
rainfall intensities experienced in Malaysia. It is possible that the equation was based on data
obtained during less extreme events than are common in Malaysia.

The Kinematic equation gives shorter times and also shows the effect of response being dependant
on the magnitude of the inflow (i.e. rainfall intensity).

Both equations use Manning’s n as a measure of surface roughness. Typical values for different
types of surface are listed in the Table below.

For the Kinematic eq. you will need to provide an estimate of the effective rainfall intensity. This
should be an average value (over time) and will frequently be significantly less than the average
rainfall intensity obtained from the Hydrology/Storms (Malaysia) command.

Suggested values of Manning Roughness for Overland Flow

(adapted from the DID manual)

Surface Suggested Manning ‘n’
Minimum | Average | Maximum

Paved surfaces 0.010 0.011 0.013
Sand, no vegetation 0.010 0.010 0.060
Clay-loam, no vegetation 0.012 0.020 0.033
Gravel 0.012 0.020 0.030
Short grass 0.10 0.15 0.20
Light turf 0.20

Lawns 0.20 0.25 0.30
Dense turf 0.35

Pasture 0.30 0.35 0.40
Dense shrubbery, forest 0.40

litter
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Flow in gutters

The time of travel in gutters and along road-side kerbs is likely to be very short compared to the
total time of concentration due to the fact that lengths are likely to be less than the distance
between catch basins and the gradients are of the order of 0.5% to 1% or steeper.

The equation is taken from the DID manual and uses only the length and slope. You can use the
Channel option to obtain an estimate for different roughness values to allow for accumulated
debris. If the cross-fall of the road profile is (say) 1V:25H you can approximate the two gutters as
a symmetrical triangle with side-slopes of 1V:25H.

Flow in pipes and channels

Travel time in pipes and channels is given by dividing length by velocity in which velocity is
given by the Manning equation.

The Time of Concentration has two Option buttons for you to choose between Pipes and
Channels. The data entry for pipes is displayed by default and is shown in Figure 13 . Clicking
the Channel Option button causes the lower part of the window to change as shown in Figure 14
below.

M. Time of Concentration M=l E3

— Owerland Flow Py

" Friend's eq. T
e (=k Ln o

i+ Kinematic Wave eq. ,JE

Owerland sheet How length IEE metre

Slope of suface |1 oo &

kanning's 'n' of suface ||:|_25|:|

Effective rainfall intensity |1 od b
Owerland time of concentration |2'| 3 minutes

— K.erb Gutter Flows Time
kerb Gutter flow length ||:|_|:| metre

Lonagitudinal Gutter slope |-| oo E

k.erb Gutter Flow time 0.0 minutes

— Conduit Travel Time
Fipe Length 0.00 ke
Fipe Gradient 1.000 |5
Fipe Manning 'n' 0.013
+ Pipe " Chanrel
Fipe Diarneter 0500 | mete
Fipe Trawvel Time Ir minutes

Total Time of Concentration |21 28 minutes

Figure 13 — The Time of Concentration form configured for Pipes as Conduits
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— Conduit Travel Time
Channel Length

Channel Gradient

Channel kanning 'n'

ju—ry

oo rnekre

==
= ||
o]
]

" Pipe + Chanrel
Chatinel Depth 0500 | mete
Channel baze width 0.00 metre
Charinel Side slope oo Hw
Channel Travel Time IT minutes

Total Time of Concentration |1 54 minLtes

Figure 14 -The Conduit Travel Time frame Configured for Channels

Both pipes and channels require entry of Length, Gradient and roughness as Manning’s n
coefficient. Below the Option buttons, pipes require only diameter whereas channels are assumed
to have a symmetrical, trapezoidal cross-section that is defined by depth, base-width and side-
slope.

In estimating velocity, both pipes and channels are assumed to be flowing full. If pipes are
flowing part full you may allow some adjustment but recall that average pipe velocity is the same
fory/D =0.5and 1.0.

In use, the travel time is re-computed for each change in the entered data. To allow for zero
values the following minimum values are assumed.

Pipes Channels
Depth or diameter 0.2 m (0.66 ft) 0.2 m (0.66 ft)
Gradient 0.01 % 0.01 %
Manning ‘n’ 0.009 0.01
Area n/a 0.02 x Depth

Typical values for Manning’s n in Pipes and Channels are shown in the following tables.
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Typical values of Manning's ‘n’ for pipes

Description "n"
Metal pipe - spun concrete lining 0.007
Wrought iron 0.008
Smooth pre-cast well jointed concrete 0.009
Uncoated cast iron; well-aligned glazed vitrified clay 0.01
Spun concrete 0.011
Monolithic concrete; rough pre-cast concrete; butt-jointed drain tile; slimed sewers 0.013
Pre-cast pipes with mortar squeeze at joints; well pointed brickwork 0.015
Old brickwork; foul sewers with grease, lime encrusted or sludge 0.019

Typical values of Manning's ‘n’ for channels

and vegetation

Description "n"
Concrete lined, screeded and smoothed 0.014
Gunite concrete, not smoothed with sandy deposits 0.018
Irrigation canal in hard-packed smooth sand 0.020
Canal excavated in silty clay 0.024
Channel with cobble stone bottom 0.028
Natural channel with fairly regular cross-section 0.035
Natural channel, irregular section, grass slopes 0.040
Dredged channel, irregular side slopes, grass and weeds 0.050
Irregular channel with dense growth, little foliage 0.080
Irregular channel with dense growth, with much foliage 0.110
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A Method for Rational Design

Chapter 14 of the DID Stormwater Design Manual describes two main methods of flow
estimation:

The Rational Method (Section 14.5) is based on the following assumptions.
e The rainfall is uniformly distributed in time and space
e  The runoff is maximized when the entire catchment area is contributing

e Since average intensity decreases as storm duration increases, maximum runoff usually
occurs when the storm duration is equal to the time of concentration of the catchment
area.

Major disadvantages of the Rational Method are that only peak flow is predicted (not a runoff
hydrograph), the rectangular storm hyetograph is unrealistic and the runoff coefficient is a poor
predictor of rainfall losses.

The Hydrograph Method (Section 14.5) uses a more realistic design storm, can employ different
methods to estimate rainfall losses and yields a runoff hydrograph from which both peak flow and
volume are obtained and which can be routed through conduits and storage facilities.

One disadvantage of the hydrograph method is that the duration of the design rainfall should be
approximately equal to the time of concentration of the entire drainage area. Therefore, for a
specified ARI, the method may underestimate the peak flow at upstream locations where the time
of concentration is short.

This Section describes a method of runoff estimation that is a compromise between the Rational
Method and the Hydrograph method. MIDUSS uses hydrograph methods all of which start by
defining a design storm of specified intensity and duration. Initially the storm can have a short
duration (with high intensity) to design the drainage elements in the upstream reaches. Then, as
the design proceeds in a downstream direction, the time of concentration increases and the storm
can be redefined with longer duration and reduced intensity. However, once the storm has been
lengthened, the flow estimation must be re-started from the furthest upstream point using the same
design decisions for the upstream conduits as were made for the initial, shorter storm.

The situation is illustrated schematically in Figure 15 below.
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Figure 15 Schematic of Design Using Multiple Storms

The times Tc1, Tc2 and Tc3 represent the times of concentration at the outflow points from areas
A, B and C respectively. To design Pipe (a) a storm with duration Tc1 is used which has an
average intensity i1. Pipe (a) must therefore be designed for a runoff resulting from intensity i1
over area A.

To continue downstream a storm with duration Tc2 must be used. From the IDF curve it is clear
that the average intensity i2 is less than i1. Pipe (b) must therefore be designed for a flow resulting
from intensity i2 on the total area (A+B). Carrying the design further downstream, the last conduit
Pipe (c) must be able to convey a flow rate produced by intensity i3 acting on the total area
(A+B+C).

The Repeat from Start command allows this type of repetitive design to be carried out without
laborious re-entry of the rainfall-runoff and design decisions. The following topics describe the
method in more detail.

e The Repeat from Start Command

A Warning Message Summarizes the Steps

Saving a Copy of the Output File

The Qpeaks.txt file is Deleted Before being Updated
Preparing to Run in Automatic Mode
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The Repeat from Start Command

- Miduss98
File Options  Hydrology

Open [nput File
Open Output file

Frint Setup
Print r

Bepeat from Start
Euit and Start Ower
Exit

Figure 16 The Repeat from Start command is in the File menu

As shown in Figure 16 above, the Repeat from Start command is available in the File menu as
long as the Malaysian Customization features have been enabled. Normally, this command will
be invoked after one or more upstream catchment areas have been analyzed and the resulting
runoff has been routed down the drainage network to a point where the Time of Concentration is
now greater than the duration of the current design storm.

This initial stage will allow design or sizing of drainage elements that must convey the runoff
resulting from short, intense storms.

The Repeat from Start command will allow you to redefine a storm with a longer duration with a
reduced average intensity. However, once a new storm is defined, you cannot simply continue
from this point in the drainage network as it would result in runoff hydrographs being combined
which have been generated from different storm events.

Instead, once the storm is changed, the rainfall-runoff modelling must be repeated from the
furthest upstream point. The runoff will be slightly reduced but no change should be made to the
design decision (e.g. pipe diameters) made in the initial stage.

The Repeat from Start command carries out all of the necessary steps automatically with the
exception of defining the parameters of the modified storm.
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A Warning Message Summarizes the Steps

Repeat Run from the Start I

For example, thiz lets vou modify the storm by increasing the storm duration
to equal the longest time of concentration and then rin the zame runaff simulation
and dezign for the reduced rainfall intenzity.

@ Thiz command letz you re-run the commands in the current Dutput file Templ.out,

The File | Bepeat from Start command does the following:
Cloze the output file Templ. out
Letz you make a copy if required
Corvert Templ.ouk to an Input database Miduzz. bMdb
Open the Control Panel to run in Automatic mode,

'ou can step through the commands wsing the [EDIT] button to change the storm
and then process the remaining commands by preszing [RUM].

Finally, close the Contral Panel by clicking [MANLUAL] or [CLOSE] and

continue it rmanual mode to add additional catchment areas and conduits.

Do you want bo continue? Press [Yes] o continue or [Ma] to abart.

Figure 17 A Warning Message Summarizes the Steps

The warning message summarizes the various steps that will be carried out and gives you the
opportunity to either continue or abort the process. The steps to be carried out are summarized
below.

1. The current output file must be closed but you can save a copy of the file with a different
filename extension for reference.

2. After closing the current output file, it is re-opened as an input file and an Input Database
Miduss.Mdb is created. No action is required by you but you will see briefly the progress
window as the database is generated.

3. The file containing the table of peak flows (Qpeaks.txt) must be closed because these flow
values will be regenerated for the modified storm. A message is displayed for information
only.

4. A message is displayed advising you that MIDUSS will now run in Automatic mode and
suggesting that you use the [EDIT] button to advance to the Storm command and after
modifying the storm you can press the [RUN] button to process the remainder of the input
database. This message is also for information only.

5. The Control Panel is opened with the new database loaded ready for a run in Automatic mode.

If you press the [Yes] button the above process will start. You can abandon the process by
clicking on the [No] button.
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Saving a Copy of the Output File

Before closing the Output file you will see the warning shown in Figure 18 below. If you press
[No] the current Output file will be overwritten with the results for the new storm. If you want to
keep a record of the design decisions for the first storm (e.g. to recall how full a pipe design was
flowing) you should click [Yes] to keep a copy of the Output file with a slightly different name.

Save a Copy?

Current Output file C:A\wlobsst alapziasTempl.out is about to be deleted.
Do you want to keep a copy?

Figure 18 You can Save a Copy of the Output File

For record purposes, the filename for the copy should be unchanged but the extension can be
modified. MIDUSS suggests a simple change by adding a letter ‘A’, ‘B’, etc. to the existing
extension. The suggested name change is displayed as shown in Figure 19 below.

Filename for Copy

A copy af the Output file will be zaved as
C:hMwlobz M alavziah T ermpl. outd,

Prezs [ves] if thiz iz acceptable, or
[Ma] to define a different extension

Figure 19 MIDUSS Suggests a Modified Extension for the Copy File

Should you prefer to use some other naming procedure you should click [No] in the above
message. The data entry window shown in Figure 20 is opened and you can enter an extension of
your choice. Any reasonable filename extension can be entered.

Enter a new File extension |EEE

Figure 20 You Can Change the File Extension for the Copy File
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The Qpeaks.txt File is Deleted Before being Updated

As shown in Figure 21 below, the file Qpeaks.txt is deleted. It will be re-generated when running
in Automatic mode with the modified storm. All of the information in the file is contained in the
copy of the Output file. Should you wish to keep a copy of the Qpeaks.txt file you can use the
Show / Qpeaks file command and from Notepad save the file by another name.

MIDUSS E

Peak flows file C:APROGRAM FILESA\MIDUSS9350peak s txt has been erazed

Figure 21 A Warning that the Qpeaks File will be Deleted

Preparing to Run in Automatic Mode

Run in Automatic Mode I

@ MIDUSS will now run the [nput database in Autpmatic mode.

W'hen the Control Panel iz opened, use the [EDIT] button to show the |ast
gtarm and modify it ta zuit the new time of concentration.
Then click the [RUM] button to repeat the previous design with the new storm,

‘wihen completed, click the [CLOSE] button [not [MAMNAL] to cloze the Control Panel.
In Manual mode add more catchment areaz and drainage elementz until finished or
until the time of concentration increazes sufficiently b0 require another

rodification to the stom.

Figure 22 Some Advice is Offered Before Running in Automatic Mode

Before loading the Miduss.Mdb to run in Automatic mode, MIDUSS displays the message shown
above in Figure 22.

Typically, the first two commands in the Input database are the Time Parameters command and
the Storm command. Since you are using the Repeat from Start command to repeat the run with a
modified design storm, it is necessary to advance to the Storm command by clicking the [EDIT]
button. When the Storm window is displayed you can then obtain the parameters for a design
storm with a longer duration.

If you use the Malaysian Storm tool you must enter the same Return Interval or ARI and use the
IDF coefficients for the same location. Only the duration should be changed — typically by
increasing it by 5 minutes. Pressing the [Compute Storm] button and then the [Copy] button will
update these values in the Storm window.
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You must also select the appropriate Mass Rainfall Distribution (MRD) file and click [Display]
button to update the distribution. If the duration has been increased from (say) 35 to 40 minutes
the MRD file will be the same as previously. However, the graph of the storm hyetograph will
change slightly since the distribution pattern or storm shape is being imposed on a different
duration.

After the new storm has been accepted, you can process the rest of the Input database
automatically by clicking the [RUN] button. When finished, the Control Panel will be as shown
below in Figure 23. It is good practice to close the Control Panel by clicking the [CLOSE] button.

Control Panel

STEF | EDIT | SKIP | BACK | MANUAL {
4] 4| Datat

Hext Command:

Figure 23 Close the Control Panel by clicking the [CLOSE] Button

You can now continue in Manual mode to add additional catchment areas and other elements of
the drainage network until the time of concentration is once again increased sufficiently to require
another increase in the storm duration.

One caution is necessary. If you are designing two very long branches of a drainage network
which meet at a junction it is important (and logical) that the longest storm duration on each
branch should be the same. It is desirable therefore to start with the branch that has the shortest
time of concentration to the junction node.
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Appendix D

New in MIDUSS Version 2
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Introduction

This appendix contains descriptions of new features in Version 2 and commands which have
been modified or augmented in some significant way. This section lists the commands in the
Main Menu. Menu items shown as bold double underlined are new features and those
bolded underlined indicate commands which have been augmented or modified..

File

Edit

Open Input File
Open Output File
Save Session
Load Session
Save file

Load file

Print Setup
Print
R from r

Exit

Cut

Copy
Paste

Options

Hydrology

Time Parameters
Storm
Catchment
IUH Hydrograph

Lag and Route
Baseflow
Runoff Area Totals

Hydrograph

Undo

Start New Tributary
Edit Inflow

Add Runoff

Next Link

Combine
Confluence

Copy Inflow to Outflow
Refresh Junction Files

Mov flow to T

Edit Test hydrogr.

Save an image of all data and files for the current session
Re-load data and files for a previous session

Commands to save rainfall and hydrograph files.
Commands to read in rainfall and hydrograph files. These
two commands are an alternative to using the File Input-
Output command in the Hydrograph menu.

Repeat the session from the start. Typically this is used to
allow the storm to be changed to correspond to the
increase in the time of concentration.

Delete highlighted data and place on the Clipboard
Copy highlighted data and place on the Clipboard

Copy data from the Clipboard to a text box or grid

A new option lets you turn on or off an automatic check
for a new update file. In addition, two options are
provided that relate to the new Layout feature.

A Catchment description can be added.

A new option IUH Hydrograph lets you generate a Runoff
hydrograph based on a pre-defined Instantaneous Unit
Hydrograph

Keep a running totals of catchment areas defined

rograph Fill the Test hydrograph with the current
Outflow

Edit the Test hydrograph
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Design

Pipe Relative depth (y/D) is reported

Channel Variable roughness added; cross-section data can be
saved in a file and subsequently reloaded.

Culvert Design culverts of various shape and control conditions.

Inflow can be either a user-defined constant flow or an
inflow hydrograph. In the letter case the hydrograph can
be routed through the upstream storage created by the
culvert embankment and the design can be modified to
suit the attenuated peak outflow rate.

Cascade Design an underground storage facility comprising two
elements in series. The cross-section can be rectangular,
circular, elliptical or pipe arch

Route
Pond Extra Outflow Controls for an outlet pipe and a horizontal
orifice have been added.
A tool to compute the equivalent aspect ratio for irregular
shapes is available
Diversion
Trench Outflow controls now include an outflow pipe.
Show
Output File
Layout Draws a layout of the current drainage network that can
be modified by the user.
Design Log
Flow Peaks
Restore Peak Flows table
Tabulate
Quick Graph Multiple hydrographs can be superimposed on a single
plot
Graph Styles
Graph
Automatic
Create Miduss.Mdb Database
Edit Miduss.Mdb Database
Run Miduss.Mdb Database
Enable Control Panel buttons
Tools
Add Comment
Calculator
Notepad
WordPad
IDE Curve Fit Compute Chicago Storm parameters from rainfall data
Time of Concentration Find time of concentration
Roughness Height Convert Manning ‘n’ to roughness height and vice versa
Window
Cascade
Tile
Arrange Icons
Status Bar
Help
Contents
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Reference Comprehensive help for all of MIDUSS

Tutorial Tutorial Help file

New in v2 This document

Using Help

Tutorials Tutorial files have been revised and re-formatted as self

playing *.EXE files. New lessons have been added to
describe new features in version 2

About

Edit About Edit the information filed in the About window

Check for Update Connects to our web site to determine if an update is
available.

Get Update Opens your internet browser to the MIDUSS download
site.

General

Some command windows can be resized while maintaining the scale of the data displayed
within the window. This may assist users with limited screen resolution.

Compatibility with MIDUSS 98

Version 2 of MIDUSS can co-exist with MIDUSS 98 on the same hard disk. Version 2 uses
Serial numbers to enable different modes. These are entered in the initial Status form, as
shown in Figure D-1 below.

The Crypkey copy protection system is no longer used but may still be implemented in some
special customized versions of MIDUSS.

W MIDUSS Status (O =]
% MIDUSS Version 2.01 Revision 196
*‘S‘ Demonstration Mode - Mot Activated

Thank you for ingtaling MIDUSS, The program must be activated before it will run.

YYou can activate this copy by entenng in the text box below the Senal number that
wou received by e-mail after downloading the MIDUSS Setup file.

If wou did not receive a Senial number prezz [Get Senial #] to connect to the
‘downlnads’ page in the MIDUISS web site. Submit your detailz and a Sernial number Get Senal # |
will be zent to you by e-mail.

After entering the Serial number, press [Save Serial #]. When the Serial number has
been zaved pou can run MIDUSS in demonztration mode.

Press [Show Linitations] to see the variables that are held constant in demonstration
mode. Show Limitationz

Enter Demo Senal number here Cave Seral i

r Check if you have already

FinmipuEE
purchazed a full icense for MIDSS Quit |

Figure D-1 — MIDUSS installed and waiting for a serial number to activate.
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File and Edit

File Commands in version 2

Several new commands have been added to the File Menu as shown in the figure below.
These are briefly as follows.

File Edit Hwdrology H
Open [nput File
Open Output file

Save Seszion

Load 5

Save file... r
Load file... r
Frint Setup

Print 3

Bepeat from Start
Exit

Figure D-2 — The File menu

Save Session: Saves the current state of all variables and arrays of data in a binary file. This
is given the same name as the currently defined Output file but with the extension *.BIN. The
command is initially disabled but is enabled once any significant data is entered. Save
Session must be used just before Exiting from MIDUSS.

Load Session: Restores the value of all variables and data arrays from a specified binary file.
Any data entered manually before this point will be overwritten. For this reason Load
Session is usually used at the start of a design session immediately after selecting the units.

Save file: Saves a file containing a storm or effective rainfall hyetograph or any of a number
of flow hydrographs.

Load file: Reads a file and loads a data array defining a rainfall hyetograph or flow
hydrograph.

Repeat from Start:: This new command is intended to let you change the storm at some
point in a design session and then repeat the entire design with this new storm up to the point

Repeat from Start command makes use of the Automatic mode and carries out the following
steps.

1. Offers you a chance to keep a copy of the Output file
2. Closes the Output file and re-opens it in for reading.
3. Defines a new Output file.

4. Creates an Input database file Miduss.Mdb from the old output.
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5. Opens the Control Panel to run in Automatic mode and prompts you to use
the [EDIT] button to alter the storm and then the [RUN] button to process
the rest of the input database.

6. Lets you continue the design in Manual mode.

Edit Commands

Edit Huedralogy Hedrograph  Design Show  Autoratic Tools Window

Cut Chrl+
Copy  Chl+C
Paste  Chil+
Lnits »

Options v Plot Lapout automatically
Show Tool tips for data entryp Clel+T
8t data Earm
[ thre Shatine Blar
et el e fan ool ipe
v Highlight data when Text box zelected
v Show the Statuz Bar
Show Prampt meszages after each step
Show Mext logical menu item
b airnum number of decimal places
v Highlight kM aximum ' alue
Check far Update File on Startup

Figure D-3 The Options menu

The Edit Menu has been re-designed to replace what was previously called the Options menu.
It now shows the standard Windows options to Cut, Copy or Paste a selection to or from the
Clipboard object.

The Options available are similar to those in version 1 with an additional option to check for
an available update file automatically each time MIDUSS is started.

The Cut, Copy and Paste commands let you use the Clipboard to transfer data between
MIDUSS and any other Windows application that supports the use of the Clipboard in this
way. Programs such as Microsoft Excel can be used to prepare data for use in MIDUSS by
copying data from the spreadsheet to a data grid. Where possible, MIDUSS will adjust the
incoming data to match the format of the MIDUSS data input grid.

The Edit commands Cut, Copy and Paste can be called using the normal Windows shortcut
keystrokes, i.e.

Edit Cut Ctrl + ‘X’ Copy selected text to Clipboard and delete source
Edit Copy Ctrl +*‘C’ Copy selected text to Clipboard; source unchanged
Edit Paste  Ctrl + Vv’ Copy Clipboard text to destination cell.
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If the Clipboard contains multiple cells the Paste operation checks to ensure that there is
enough space available at the destination and then copies the text to the right and below the
target cell.

In certain Design commands (e.g. Pond, Trench) the Main Menu is not visible when the
Design window has the focus (i.e. has a highlighted title bar). The specialist menu in these
commands has been modified to show the three Edit options for local use. The shortcut
commands can also be used when the Main Menu is not visible.

|E|:Iil: Hydrology  Huwdr

Lk Chrl+
Copy (Chrl4C
Paste  Chrl+Y
LInits b
Qpkions g

Figure D-4 — The Modified Pond Menu
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Hydrology Commands

Changes have been made as follows:

Catchment Command

IUH Hydrograph

Runoff Area Totals

Test Hydrograph

A description of the catchment can be added in addition to ID
number. An option box under the Catchment Tab lets you include a
test hydrograph in the graphical display. This can be used for
calibration or comparison.

A runoff hydrograph can be created using a pre-defined
Instantaneous Unit Hydrograph with a user defined peak discharge,
time to peak or duration.

An option in the Files menu causes the total area and impervious
area to be accumulated either for the total design session or for a
particular tributary area

Several commands that display a computed hydrograph have a
check box added which causes the current Test hydrograph to be
added to the graphical display. A compatible observed hydrograph
can be defined at any point during the session by importing a file
or by editing the Test hydrograph.

MIDUSS Version 2 Reference Manual



The Catchment Command

M. CATCHMENT COMMAND |

Eatchmentl F'erviu:uusl Impewinusl

Drezcriptian It_l,lpe a dezcription. .

1m
30.00

1D number

% Impervious
Total Area
Flaws lenagth
Owerland Slope

10

2

R outing method
& Triangular 5CS

= Rectangular
S method
= Linear reseroir

45

Show Testhpd [~ Diizplay

hectare
metre
=4

flows length

(Ol

Cancel

Shimt detals

AEEEET]

Perviouz and imperdious

Froportional to &

= Specify values

Figure D-5 — The Catchment Command

Two new features have been added to the Catchment tab in the Catchment window. They are:

Description

Show Test hyd

This text entry box can contain a verbal description of the catchment area or
merely an alpha-numeric identifier. A unique integer identifier ID number
is still required. Both items appear in the output file. Each entry of an ID
number is checked against a list of previously defined numbers to avoid
duplication.

When this check box is selected (i.e. checked) the graphical display

generated when the [Display] button is clicked includes the user-defined
Test hydrograph as well as the hydrographs for total Runoff and the runoff
components from the pervious and impervious fractions. This can be of

value in calibrating runoff parameters to match an observed runoff

hydrograph
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The IUH Command

This new command lets you generate a runoff hydrograph with a desired peak flow and with
either a specified time to peak or duration. The command is shown in Figure D-6 below.

M |UH Hydrograph

Peak dizcharge 378 C.mizec Dizplay
[ Check to Specify Duration

C I
Time to Peak, 90.0 minutes &

Druration rrinutes

Click to zelect a file to reprezent the
Inztantaneous Unit Hydrograph

SC5001.iuk
SCS002.iuk

Figure D-6 — Defining a Runoff Hydrograph using a pre-defined 1UH

When using a pre-defined IUH curve it is probably more usual to define the desired peak
discharge and the time to peak. The hydrograph duration is then dependent on the skew-ness
of the IUH curve. If the computed duration is greater than the maximum hydrograph length
defined with the Times parameters, the length of the IUH hydrograph is truncated and a
warning message is displayed.

However, if the box labeled “Check to Specify Duration” is checked, the form is modified to
let you specify the duration and the time to peak is then calculated as some fraction of the
duration defined by the shape of the IUH function.

A file defining an IUH function must be selected for the [Display] command to be enabled.
Pressing [Display] then computes a runoff hydrograph and displays it both graphically and in
tabular form.

Different IUH files can be prepared by the user by copying or editing one of the sample files
provided with MIDUSS.
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Runoff Area Totals

|ﬂl,ll:|r|:|||:|g_l,l Hydrograph  Design Show  Automnatic Toolz W
Time parameters
Storme [100]
Catchments
Lag and Route
Blasef{am

IUH Hydrograph

Runoff Ay S v Start Totals 16.00 hectare

Figure D-7 — The Runoff Area Totals command

A new option in the Hydrology menu causes MIDUSS to keep a running total of the
Catchment areas defined and also the total of impervious surface. The default condition when
MIDUSS starts is to accumulate totals but this can be toggled off if desired. When totals are
being calculated the Start Totals command is shown with a check mark. The current total area
is also displayed against this menu item.

If separate totals are required for different branches in the same drainage network, the totals
can be reset to zero by selecting (clicking) the Reset Totals to Zero command.

When you use the Files/Exit command a small summary message is displayed. More detail is
shown in the output file.

Runoff Totals |

On EXIT, runaff areas have been totalled

Total Catchment area  =34.700  hectares
Total Impervious area =13.498  hectare

Press [OF.] ko continue with ExIT
ar  [Cancel] ta return to MIDUSS

: Cancel |

Figure D-8 — Area totals are displayed on Exit
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Hydrograph Commands

The two new commands in the Hydrograph Menu are both concerned with manipulating the
Test hydrograph. Several commands in MIDUSv2 have a checkbox which causes a user-
defined Test hydrograph to be displayed graphically with the other hydrographs computed by
the command. This allows some calibration of the MIDUSS model to improve the agreement
between a hydrograph observed in the field and the hydrograph computed by MIDUSS.

Move Outflow to Test hydrograph

Moves a hydrograph that has been imported into the Outflow hydrograph array to the Test
Hydrograph array.

Edit Test Hydrograph

Displays the current contents of the Test hydrograph in both tabular and graphical mode and
allows the user to edit the individual cell-values. In addition, cells can be Inserted or Deleted
with automatic adjustment of the hydrograph length, maximum flow value and total volume.

A useful method to import an observed hydrograph is to open the Test Hydrograph window
with the Hydrograph/Edit Test Hydrograph command and then run (for example) Microsoft
Excel.

Enter the observed values in appropriate units in the Excel spreadsheet using 10 columns.
Then use the Edit/Copy and Edit/Paste commands to copy the block of cells from the
spreadsheet to MIDUSS.
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Design Commands

Several important changes have been made:

Cascade Design

Channel Command

Culvert Command

Pipe Command

Pond Command

Trench Command

A new feature lets you design a storage device (typically below
ground) that comprises multiple cells in series. Several cross-
sectional shapes can be used but this initial version is limited to
only two cells.

Complex cross-section data can now be saved and imported as
required. In addition, the roughness (Manning ‘n’) of each
segment of the cross-section can be varied.

Culverts can be designed using a variety of barrel shapes for a
constant flow or for an inflow hydrograph. In the latter case, the
inflow can be routed through any upstream storage caused by
surcharging of the culvert.

When the form is opened a feasible design is displayed. The
results now include the relative depth (y/D)

The outflow control options have been increased and a tool is
provided to assist in representing ponds of irregular shape. Super-
pipes of different cross-sectional shape.

The outflow controls now include pipe discharge in addition to the
orifice and weir options.

MIDUSS Version 2 Reference Manual D-13



Cascade Command

On-site storage for commercial development frequently requires some underground storage
facility to handle runoff from frequent storm events in order to reduce the frequency with
which parking lot storage may be an inconvenience.

The Cascade command lets you route the current inflow hydrograph through a short cascade
of storage cells formed from a variety of cross-sectional shapes such as pipes, rectangular
boxes, horizontal and vertical elliptical pipes and pipe arch sections.

™ CASCADE Design Ml(=0(c3
N
w2

Peak: inflow 2162 c.mdzec Mumber of elements
[flavy walurme 32425 .M Sypstem Volume 34813 cm
Pipe Arch |4.370 2.870 1.035 0.815 2265 4.835 |
Element 1 2
Length | 125 | 10000 Lascade
: Design is
Width | 8 | 437 curently
Height | 25 | 2 870 limited to a
rnaRimun of
Irrvert Elew. | 10.00 | 950 2 elements
Orifice Diam. | 0,375 | 0.300
CoeffCc | 0630 | 0630
Type [Box = ||CSPA |
Setup Current Data | ] Cancel | Accept |
Z](n] HI1] HZ] Hiz] -
b a=irnun| 2,162 1.868 0,363 1,458 0238
5 0,000 0,000 0.000 0,000 0,000
10, 0,000 0,000 0.000 0,000 0,000
15, 0,000 0,000 0.000 0,000 0,000
n [alnlnln] [alnlnlyl nnn [alalaly] [aNainln] v
|1 »

Figure D-10 — Data entry for the Cascade command

The current version of the command is limited to only two elements. The data entry section is
self-explanatory to some extent. The form displays a number of columns equal to the number
of elements. The bottom row shows a drop-down list from which the type of cross-section
can be selected.

If any of the three special pipe sections are used (e.g. elliptical or pipe arch) a second drop-
down list on line 3 of the form is activated to let you browse through a set of commercially
available sizes. These are shown in metric or imperial sizes depending on the choice of units.

Apart from the overall dimensions of each element, you must define the invert level and an

orifice diameter and coefficient of contraction of the outflow control from each cell. The
orifice invert is assumed to be the same as the invert of the upstream element.
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Each iteration of the analysis requires two steps — first click on [Setup Current Data] to enable
the [Route] command and then click [Route] to carry out the analysis.

The second row of the grid shows the peak values of the Inflow, outflow from each cell and
maximum depth in each element. If a cell is surcharged, the data box containing the Height is
highlighted to warn you that more storage or a larger orifice is required.

M Inflow & Outflow & =13
rninutes 150
9 5 [ ifliey 01036 |4
¢ rfgec Outilow  |0.2382 |4
0.000 &
204
1.5+
1.0+
0.5+
[,
\-\ﬂ———m_immt#
oot 4+ —— =+
20 40 il &0 100 120 140 160 180 200 220
10 30 50 0 an 110 130 150 170 120 210
Plat duratianﬂ J HEED. minutes

Figure D-11 — The results are displayed as a graph of multiple hydrographs

In addition to the graphical display a table of the final outflow hydrograph is shown.
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Channel Command

Two changes have been made to the Channel design command. Both of these apply to the use
of a complex cross-section

M CHANNEL DESIGN =13

C b peak fl 216 m Horizantal Wertical
HITETE peak T EEE Depth - Grade - Yelocity | 1 9

M anning 'n'

[v Define arbitramy cross-gection

|Jze the left mouse buttan ta mark. paintz and g 10
the right mouse button for the lazt point. Edit

the table of coordinates to maodify the Twil <1170
crogz-zection. Prezs [0OK] to accept ;
coordinates.

lheim

—

Save Cross-zection | Load Crozs-section |

w/Lor=0 7RO
Channel depth 2197 metre
Irwvert elevation 0032 metres = 5
Gradient 0.3 % 2 B B B B 7 B B W m ]
Design % 080 151 295 355 436 477 630 704 803
Depth of flow 97 mee v 201 106 093 000 002 097 111 208 221
Chonneloapacity 10845 omisec | |T_[107 071 145 059 081 041 153 074 099

: df  |019 09 013 0893 002 095 015 097 013
Velocity 1023 misec | \pogvlE74 075 1113 063 4374 043 1025 076 761
Critical depth 0763 metre w007 005 006 003 004 003 005 005 [N

- < »
-
EEE Wariable
Cancel | ~ roughness Irezert | Delete | rda | Clear | ] |

Figure D-12 — Channel cross-section can have variable roughness and can be saved or imported.

Cross-Section Files

Once a complex cross-section has been defined by clicking on the [OK] button it is possible
to save the data in a file which is stored by default in the current Output directory. You may
navigate to another folder if desired. The default file extension is *.XSEC.

Subsequently the file can be imported into the Channel command and can be edited in the
usual way by modifying the data displayed in the grid.

Variable Roughness

When a check box labeled “Variable Roughness’ is selected an extra row in the data table is
displayed. Initially this is filled with the default value of Manning ‘n’. You can edit the
values in the usual way to describe high values of roughness due to flood plane vegetation or
other roughness elements. The variable roughness feature is disabled in Demonstration mode.
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Culvert Design

The Culvert command can be used with a constant (i.e. steady) discharge or with an inflow
hydrograph. A typical example is shown below.

M CULYERT Design
Peak Inflow 1.153 c.mfsec

Length 25.00 metre

tkanning 'n' IEI.EH 5
|lpztream inwert |1 00250 = metre
Drowrztrean invert |1 00.000 | metre

Wieir elevation 103.000 | metre
Weir Breadth |2|]_E|E| metre
"wheir Grade Left 25.0 Hor:1 Wert

Weir Grade Right |25_|:| Har1 Yert

* Pipe
" Box
"~ HorEllipse
= Yert Ellipse
= CSPA

]|

Humber of Barrels IT%

[hameter I‘I 000 metre

T ail "Wwfater eleyvation |1 00.500 | metre

Inlet Caetf. Co IIZI.EEIEI IEDmI:u:ﬂ

[y

Energy loss Ke [0 a00 IIJ_EI:I wingwall [10-25deq), square top edge j

—Rezultz

Outlet contral 100,000

Dt=?53 Peak Outflow  1.153
Wieir flow 0,000

R oute
T atal autfaw TatFlow
Lancel | yomal Depth 0,532
Accept Crtical Depth 0617

Conjugate depth 0.713

Inlet control  101.189 metre

mekre
C.mdzec
C.mdzec

cub.m/zec
metre
metre

metre

Show-
nel Geometrg [
HE s batle r

— Channel Data
Basewidth |2

Depth |1—
T opwidth |4_
Left Banlk |-||:|—
Right B ark |-||:|_
Grade % |-|—

Length 300

:

Figure D-13a — The main Culvert Design form.
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Figure D-13b — Designing a culvert for a constant, user-defined discharge

A variety of barrel cross-sections can be selected including pipes, rectangular box sections,
horizontal or vertical elliptical sections of pipe arch sections. Multiple barrels can be defined
but all barrels will have the same attributes.

If the inflow is described by a hydrograph completion of the design for the peak flow causes
the [Route] command button to be enabled. The available storage upstream of the
embankment through which the culvert passes is defined by the slope of the flood plains on
either side of the channel and the slope and geometry of the channel leading to the culvert. A
table is constructed with the stage, discharge and volume storage upstream of the culvert
assuming that the upstream water surface is approximately horizontal. This allows the inflow
hydrograph to be routed through the ponded reach with the result that the peak flow through
the culvert is less than the peak of the inflow hydrograph. The design can then be updated for
the reduced flow or left unchanged.

The results are displayed both graphically and in tabular form as in other flood routing
commands.

If the culvert is surcharged either by a high flow rate or by a high tail-water depth it may
happen that the flow is split into two components — through the culvert and over the weir
formed by the embankment. In this case the weir flow is reported separately and the depth
over the crest of the embankment is shown.
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Pipe Command

M PIPE DESIGN
Cunent peak, flow 0.550 c.msen Diamete|Gradient|velocity | «
o metre |X e
b 0013 0525 4883 4330 /D
Diamater |D.SDD metre 2395 3361 /\
Gradient TERE 1273 2556
o9 2191 | |F-- 77t
— Design 0276 1.494
0121 1.097
E_Epth o flow Eggs "'Et;e LD 500 noss oo |w Yo=0.70
ipe capacity ! .M/ 3EC
Wloeity 1.775 mdses
Critical depth 0576  mete A U/l
o Cancel | ceept
Specific energy 0.867 metre

Figure D-14 — An Improved Pipe Design

In version 1 the values of Diameter and Gradient were previously empty. For user
convenience these values are filled when the Pipe Design is displayed with the smallest
diameter that will carry the inflow with a slope of 1.0% or less. (In the example shown, the
initial design was for a 750 mm diameter at 0.8%)

Following the part-full analysis, the relative depth (YO0/D) is displayed to the right of the
Depth of Flow.
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Pond Command
A number of improvements have been made to the Pond design procedure.

1. When the Pond window opens the Target outflow is arbitrarily set at one half of the peak
inflow. Before the design proceeds you are prompted to either accept this value or enter
a preferred Target outflow.

2. When using the ‘Rectangular Pond’ geometry option a Tool is made available to estimate
the aspect ratio (Length/Width) of the equivalent rectangular area in terms of the
measured surface area and perimeter. Figure D-15 below shows this feature in use.

|1_ LAYER | Bottom | Aspect | Bottom Top | Awerage
area | ratio | elevation | elevation | sideslope

I%l Laper 1)250.00 2.5 100,00  103.00  4.000

Cancel

[Inda

CompLite | Cancel |
K.eep all

el ™ Aspect Ratio EE

i

Show Test
I hwpdrograph i Surface Area 250 sqmetre  Far an imegular pond shape, the
. Ii equivalent rectangular aspect
Calculate Perimeter il =N ratio B can be calculated for a
Aspect Ratio Rectangular Azpect 2,500 known area and perimeter frarm
Ratio the equation:

fIA1=4F + 4/F + B=P"2/4

Figure D-15 — A Tool to Estimate Aspect Ratio

Outflow Control options now include two additional choices as shown in the menu fragment
shown in Figure D-16 below.

A Horizontal Orifice is one in which the discharge flows vertically downward through a
horizontal plate.

A Pipe control is simply an outflow pipe that is long enough that the normal depth of uniform
flow occurs at the upstream end just after the initial acceleration. The head H in the pond is
assumed to be equal to the specific energy at the upstream end of the pipe, i.e.

_v . V?
H=Y,+ Ag

D-20 MIDUSS Version 2 Reference Manual



| Dutfow Contral - Rooftop

Wieirs

Orifices
Hauorizontal Qrifice
Pipes

Compute Cutflows
Clear Cutflow
Graph Dokl

Figure D-16 — Outflow Control Options

To improve on the accuracy with which the Stage — Discharge curve is computed, steps have
been taken to discourage the user from specifying a weir crest elevation that falls between two
values of the set of stage elevations. Figure D-17 below shows a warning message that is
displayed if this occurs. In this example the stage values were ...108.0, 109.5, 121.0,
122.5...that could have resulted in a maximum water level greater than the weir crest
producing zero flow over the weir.

Crest Wwdeir Crest Left Right
elevation | coefficient | breadth | zsideslope | zideslope
I%l 102.0 040 1.60 n.oo 0.00

Edit WL for Weir Crest?

One ar more \Weir crest Ievel% niot well modelled by the closest 'Water Lewvel,
To avoid errors you should edit the relevant WL in the Grid. You must then use
the "Compute Oukflow' and 'Compute Yolume' commands ko update the data,

The following changes are suggested:
For YWeir 1 change WL 101,950 to 102,000

Figure D-17 — Warning that a Weir may not be Accurately modelled.
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Trench Command

As shown on the right, the Outflow Control options for an Exfiltration Trench now include a
pipe. This is similar to the new option described in the Pond command.

This is particularly important if the Trench design is of the Etobicoke (Toronto) type in which
bypass of the trench occurs through a minor system storm drain passing through the clear
stone fill of the trench.

ko %ntml Plok:
\Weirs
Crifices
Cutflow Pipes

Compuke CutFlow
Clear Cutflow

=T % L T R e

Figure D-18 — Trench Outflow Control Options

D-22 MIDUSS Version 2 Reference Manual



Show Commands

The Show Menu contains one new feature and one modified option.

Show / Layout Command This new feature causes a drainage network to be
constructed on a Layout form. The creation of the various
objects and links is done automatically by MIDUSS as the
design proceeds. However, at any stage, you can drag
objects to a different location and all the connected links
are dragged with it.

Show / QuickGraph Command The QuickGraph item in the Show menu can now be used
to superimpose several hydrographs on a single plot.
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Show Layout

This new feature is intended to provide a visual display of the elements added to the drainage
network. The procedure is carried out automatically in MIDUSS and Catchments, Pipes,
Channels and other stormwater control devices are drawn on the Layout as they are designed.

On the Layout form you can select and drag one or more objects to more closely represent the
topology of the drainage network that you are designing. To assist in this customization of
the Layout you can initially select whether the origin (i.e. where X =0, Y = 0) implies
plotting on a specific quadrant — NE, SE, NW or SW. For example, if the default South-East
quadrant is selected the origin will be at the top-left corner of the drawing area.

The first time you design an element that will be drawn on the Layout you will be prompted
to select a quadrant. The form is shown in Figure D-19.

Select Quadrant

00— E

Select a Pl £ Accept
quadrant in _

Tt e | L Flatting TULTQ DDE{:
the Inu_:.a_:tic-n af SW Area i

the arigin for T
e R 5 'Show/Layout’ to

dizplay layout form.

Current Drawing Scale 45001

lzon Size = %l B0 pixelsor 800  mete

Picture Clip IF'il:I:IipE.I:lmp

Figure D-19 — Selecting a Quadrant for the Layout

In addition to the objects shown in Figure D-19 the Layout will contain three types of link to
represent a Pipe, a Channel or a Dummy link that serves to indicate connectivity between
objects.

The Layout form can be displayed by using the Show / Layout menu command. Along the
top edge of the form are a number of controls to allow some customization of the layout.
These are shown in Figure D-20 below.

M. Layout
Zoom level

| Scale metre.-".m |45EIEI. % Miad [ ME Show Obij. # | Object Coords
width[2000 Heught|ann &l cw | SE Close
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Figure D-20 — Customization Controls for the Layout Form

From left to right these perform the following tasks.

Zoom Level

Grid

Scale units/25mm

Total width

Quadrant

Show Node #

Object Coords

Close

The left and right spin buttons increase or decrease the zoom level by
increments of 0.4 and 0.05 respectively.

A grid can be displayed over the layout. Each click reduces the size of
the grid to the following values in feet or metres: 2000, 1000, 500, 200,
100 and 50. Pressing [Grid] when the spacing is 50 turns the grid off.

The scale is modified by clicking the spin button to the right of the
current value. Each click increase or decreases the scale by 100 length
units. The smallest value is 100.

This reports the total width and height of the drawing area. Viewing of
the total area is achieved by means of the vertical and horizontal scroll
bars on the Layout form. Using the spin button increases or decreases
the displayed number through a range of fixed values defined as
follows

Total width/height = 100 x100 to 1000 x 500 to 5000 x 1000 ...

Although a starting quadrant is selected as shown in Figure D-10 it may
be necessary to change this after drawing has commenced. The four
Option buttons let you change the quadrant. This will produce a
vertical and/or horizontal mirror image of the current layout to be
produced. This operation should be used with caution as complex
networks may suffer some distortion when modified in this way.

Displays the sequential numbers assigned to each object on the layout.
Used only by the layout drawing code inside MIDUSS.

This command causes a grid to be displayed or hidden. The grid
displays a number of rows equal to the number of objects that have
been drawn. Each row shows 15 attributes describing the object
coordinates, type of icon used, the Windows ‘handle’ and several other
quantities. This information is generally only of interest for diagnosing
problems and is not likely to be of practical value to users.

This command button hides the Layout form and also the Data grid if it
is currently displayed.
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v Select mode

Wiew mode
Set Print frea »
Prir... »

Background *

Save Picture  #

Figure D-21 — Using the Drop-Down Menu on the Layout display

Figure D-21 shows a typical display produced by ‘right-clicking’ (assuming a right-handed
user) on the Layout form. The drop-down menu shows a number of options. The example
shows that the *Select” mode has been used. This causes the downstream node to be
surrounded by ‘sizing handles’ and has also allowed this node to be dragged down below (i.e.
south) of the catchment. An important feature of the drag operation is that links connected to
the node are also ‘dragged’ along with the node.

In “View’ mode the grid is not displayed. However, when selected, the View mode causes an
information box to be displayed when the mouse pointer is over an object. Figure D- 22
shows an example.

Catchrment 107; 10.000 hectare
Zlmpery. 30.000%
L=450metre; 5 =2.003%
Opeak =112 c.m/sec

Wolume = 2157.7 c.m

Figure D-22 — The View mode permits Object Attributes to be displayed
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Figure D-23 — Layout of a Simple Drainage Network
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Show QuickGraph

Previously this command allowed you to display only one available hydrograph at a time. It
is now possible to use the command several times in succession to superimpose two or more
hydrographs on the same graphical display.

|§hu:-w Autormatic Toolz: Window  Help

Output File Ctrl+0
Lapout

Dezign Log Chl+L
Flaw Pealks Chrl+C]

Bestore Peak: flows table

Tabulate »
0 =

]l
=

Baintall r
Hydrograph Impervious runoff
Perviousz runoff
Bunoff hpdragraph
1nf|u:| L }'l_l,h:lr-jgrap}'u

Graph Style

Graph

Wt bdregrapt
Junetiom bodroanaph
Backup bydiagraph
iesh hudragrasts
Clear All hpdrographs

Figure D-25 — Show/QuickGraph can display multiple Hydrographs

As shown in the Figure D-25 above, the active hydrographs are indicated by a checkmark on
the menu list. Hydrographs that are currently available are shown in regular type whereas
hydrograph arrays that have not yet been filled are ‘grayed’ out.

All of the checkmarks can be cleared by using the Clear All Hydrographs menu option or by
closing the graph window.
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Tools Commands
| Tool: Window  Help

Add Camment

LCalculatar
Motepad
Wwhardpad

1DF Curve Fit

Time of Concentration
Foughness: Height
Edit Storm

Figure D-26 — The new Tools Menu
Five new Tools have been added to the Tools menu. In summary these are:-
IDF Curve Fit

This is a Windows version of the DOS program that lets you estimate the parameter values for
a Chicago hyetograph from observed records of either depth or intensity within a range of
time intervals and for a specified return interval.

Time of Concentration
Computes time of concentration by two different formulae.
Roughness Height

Lets you convert between Manning’s ‘n’ value and roughness height in mm or feet for fully
developed rough turbulent flow.

Edit Storm

This tool lets you define or edit the file describing the dimensionless mass rainfall
distribution.

Each of these is described in more detail in the topics that follow.
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The IDF Curve Fit Tool

The IDF Curve Fit tool manipulates data describing an Intensity-Duration-Frequency for a
particular geographical locality and can be used in two modes:

1. To compute the ‘a’, ‘b’ and ‘c’ parameters of a Chicago hyetograph that most closely
approximates a set of observed data.

2. To compute the IDF curve for user-supplied values of the three coefficients and compare
this with observed data.

The mode is selected by checking the ‘Optimize’ check box on the form or clearing it to
simply compute the curve for specified values of ‘a’, ‘b’ and ‘c’.

Figure D-27 below shows data that has been entered for the first mode of operation.

M. IDF CurveFit _ O] =]

Mumber of data pairs 3 Dptimize best it v
Return period in years | 5 E

Slomlznke I%I-I_Df 1 Clear Starm

Results K.eep Storm
Coefficient & 947.85 7
Cenien:E 3145 | _oPvtostom
Exponent C _8890 Cancel
Errar 1.3449 ACCEPT

[~ Show sample data Symbol Size %l 15%

Time Depth [ntensity Computed

thrl _[min] (] [roméhr] Depth  Intensity

5 2 144.00 1224 | 14687

10 (16 96.00 16.00 95.98

15 (19 76.00 18.02 7208

an A 4200 21.09 4218
1.000 g0 [235 [2350 2378 | 2378
2000 120 |25 [1250 2627 | 1313
2000 180 |275 (917 2764 923
4000 240 (29 705 28.70 a7
EO0 350 (A 17 013 h.02
1200 720 3267 | 272
18.00 1090 Mz | 1490
24.00 1440 I/ | 147

Figure D-27 — Entering data for an IDF curve

In the grid on the left for Time, Depth and Intensity a column of time intervals is displayed as
shown. These values can be customized if desired.
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For any time interval the rainfall can be defined either as a total depth of rainfall or as an
average intensity over the time interval. Entering either value automatically displays the
other. The number of data pairs is automatically displayed in the top of the form and not
every time interval need be entered.

When the [Optimize] button is clicked several things are displayed:
The optimal values of the three parameters

The computed values of Depth and Intensity for each time interval. These are shown in the
right hand grid.

A ‘log-log’ graph of both observed and computed values is displayed. A typical result is
shown in Figure D-28 below.

Data for different return periods (e.g. 5, 10 & 50 years) can be processed and the IDF graphs
are accumulated on a single graph.

M IDF Graph _ O] x|

mrnihir 1 2 3 6 12 24 hours
1000—
100—
10—

5 years
| | | |
1 | | | |
1 10 100 1000 minutes1 0000

Figure D-28 — Graphical comparison of observed and optimized values of intensity
for a single return period of 5 years.
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By clearing the ‘Optimize best fit” box the top command button is re-labeled [Calculate].
You can then enter values of ‘a’, ‘b’ and ‘¢’ that differ from the optimized values previously
calculated.

Clicking [Calculate] causes the computed values of depth and intensity to be revised and the
blue curve on the graph is re-plotted.

Typically the error reported between observed and computed values of rainfall will be
increased.

This lets you experiment with parameter values for practical use.

S[=1/e3

if data pairs 9 Optimize best fit

wriod in years | 5 T Y

nber 1 of '

_ %_ Clear Starm

mnt & [gEQ K.eep Storm

1B |5 Copy ko Starm

Wt C 09 — %
1.8023 CLOSE

Figure D-29 — Using the IDF tool in ‘Calculate’ mode

The other command buttons shown in Figure D-27 can be used to use the computed results for
the Storm command or to save the storm details as a file.
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The Time of Concentration tool

The time of concentration is calculated as the sum of up to three components of travel time.
These are:

1. Flood wave travel time of overland flow
2. Travel time in relatively small collector channels or gutters

3. Travel time in a storm conduit such as a circular pipe or a channel of general
trapezoidal cross-section.

For the overland flow you can select one of two equations. Friend’s eq. is:

0.333
tc = k(m‘ Ao.z)

where k = 107 (metric) or 72.042 (imperial)

Each of the three components requires entry of data to describe the length, gradient and
roughness of the conduit or surface. In addition, overland flow may also depend on the
intensity of the effective rainfall.

On entry of a finite length the time is computed for each component and the total is displayed
as the Time of Concentration.

Both metric and U.S.Customary (Imperial) units can be used depending on the units selected
in running MIDUSS
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M. Time of Concentration

100.000

Figure D-30 — Time of Concentration tool
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Equivalent Roughness Height

MIDUSS design routines use the Manning ‘n’ to describe surface roughness. Users who

prefer to define roughness in terms of the equivalent roughness height can use the Roughness
Height tool to convert from roughness height to Manning ‘n’. Once calculated, the computed
value can imported into the current or next design command by clicking the [Use for Design]

button.
M. Roughness Height A=]
Roughness |3.EI Tl

b arning 'n' 144

Ilze fDrDesignl Cloze |

Figure D-31 — Converting roughness height to Manning ‘n’

The conversion uses the following equation where g = gravitational acceleration and k =
roughness height.
n= k%

8.41/g

The equation is valid for fully developed, rough turbulent flow.
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The Edit Storm Tool

One of the options in the Storm command is to use a pre-defined curve known as a Mass
Rainfall Distribution curve. These files are given the extension *.MRD and define the
fraction of rainfall depth R(t)/ Rtot as a function of ratio of elapsed time over total storm
duration. Typical examples are for the various Huff storm quartiles and the SCS hyetographs.

The Edit Storm tool lets you modify an existing MRD file or construct a new one.

M EDIT STORM M(=13
Description iHuff 3rd Quartile |i:lpenF"|Te Claze i Plat 1
Mumber of values 21 Help 1 5 1 Accept 1 Tabulat31
1 _,_,..----"'"
/f'
/|
)
05
- L]
_'___'_-l-l-'-
e
a 5 10 15 2n

i I - i [T I [ [ e A et e
_____ 0200 0400 .0720 .1000 1220 .1400 .1550 .1800 2150
2800 3950 5350 6900 7900 .BFE0 9350 L9650 9850 9950
1.0000

Inzert 1 Delete

Figure D-32 — Editing the Mass Rainfall Distribution curve for a storm.

Figure D-32 shows the storm-editing window. In this example the 3" quartile Huff storm has
been imported by using the [Open File] command button. Alternatively, if no file is imported,
the initial distribution is a straight line. The array of values must start with zero and end with
1.0 and the intermediate values must increase monotonically. The steepness of an incremental
line segment defines the intensity of the resultant storm so clearly a negative slope would
imply a negative rainfall intensity.

The values can be edited in two ways — by graphical manipulation or numerically.

Graphical Edits: Position the mouse pointer on one of the vertical grid lines and either
above or below the red line. Each mouse click causes the numerical
value in the table to increase or decrease by 0.01. By holding down the
Shift key while clicking the mouse key increases the numerical change to
0.1.
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Numerical Edits: Click on any cell in the grid with the exception of the 0.0 and 1.0 values

and type in the desired value.

Any change in either the graphical or tabular display is reflected in the other.

The command buttons at the top of the form have the following functions.

[Open File]

[Accept]

[Save As]

[Plot]

[Tabulate]

[Insert]

[Delete]

[Undo]

Load an existing MRD file.

Accept the editing that you have done so far. This enables the [Save As]
button

Lets you save the new MRD data as a file. The first two records in the file
will contain a brief description and the total number of values including the 0
and 1 values. If you have modified an existing MRD file the description will
be shown in the ‘Description’ label. You will be prompted to either accept the
current description or change it.

Causes the current MRD data to be displayed as a hyetograph of rainfall
intensities. This shows only the ‘shape’ of the storm and not actual
intensities.

Displays a table of Mass Rain Intensity values for a total rainfall depth of 1
unit. The number of intensity values is one less than the number of points in
the MRD distribution.

Insert an additional element in front of the currently highlighted cell in the
grid. The new point is given a value that is the mean of the values before and
after it and the ‘Number of values’ is increased by one. If the first zero value
is currently highlighted no action is taken. The graphical display is updated to
show the change.

Removes the currently selected cell in the grid and reduces the number of
values by one. The graph is updated.

Reverses the last use of either the [Insert] or [Delete] command button.
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Notes:
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