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A Detailed Example

This Tutorial presents a simple example that makes use of many of the commands presented in the User
Manual.

The size of network is very small but the techniques illustrated are the same as you will use for the design
of large complex drainage systems. You will find it useful to work through this example on your
computer while reading this manual. As you compare the screen shots you see on your computer with the
illustrations in this manual you will build up confidence that your use of MIDUSS is correct.

Three MIDUSS sessions will be described:
1. The first is in manual mode and will design the system for a 5-year storm.

2. The second session in automatic mode will test and refine the design under the action of a
more severe storm.

3. A final section describes how to use the Show / Graph command to plot 2 or more
hyetographs and/or hydrographs.

The MIDUSS CD and the MIDUSS web site (www.miduss.com) contains audio-visual lessons on the

basic operations in MIDUSS. Many of these lessons have been based on the examples presented in this
Tutorial.
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A Manual Design for a 5-year Storm

Catchment 3

~ Channel 300m_—. Pipe 350m Pipe 400m
() P Co P )
3 ’\;1 > 2 > 5)

Catchment 4
Pond

(1)
NG
Catchment 1

The above diagram shows a network comprising 5 nodes and 4 links. Because only one outflow link
exists for each node the link number is the same as the upstream node.

e Link #3is intended to be an open channel
e Links #4 and #2 are to be pipes, and
e Link #1 is to be a detention storage pond.

The sub-catchments which generate overland flow enter the system at nodes (1), (3) and (4) and have the
characteristics summarized in the table below.

Catchment data for the drainage network

Catchment number 1 3 4
Percent impervious 65 20 30
Area (ha) 5.0 3.5 2.5
Overland flow length (m) 85 125 90
Surface gradient (%) 2.0 1.5 2.5
Manning ‘n’ 0.20 0.25 0.25
SCS Curve Number CN 84 76 76
Initial abstraction (mm) 5.0 75 75

The impervious fractions in the three contributing sub-catchments are assumed to have roughness and
imperviousness values as indicated in the table below. The runoff from these catchment areas is to be
computed using the SCS infiltration method and the triangular unit hydrograph method for overland flow.
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Characteristics of impervious areas

Catchment number 1 3 4
Manning ‘n’ 0.015 0.020 0.020
SCS CN or Runoff coeff. C 0.9 98 98
Initial abstraction la — (mm) 1.5 2.0 2.0

Design Storms

We will design the drainage system for a 5-year design storm of the Chicago hyetograph type and then
test it under a more severe historic storm. The 5-year synthetic storm will be based on the intensity-
duration-frequency relation shown below with storm duration of 2 hours and a value of r =0.35 (i.e. time
to peak intensity divided by duration.)

a 1140

(t+b) [t +6)"

A more severe historic storm is defined by the table of rainfall intensities in mm/hour at 5 minute
intervals as shown in table below. We will use this data when we get to the MIDUSS Automatic feature.

3 hr historic storm hyetograph in mm/hour for 5 minute intervals.

12 12 14 15 21 19 18 15 14 12

11 10 12 16 20 24 38 42 75 77

96 105 102 89 65 56 54 38 35 20

17 13 9 6 4 3

Setting the Initial Parameters
Three steps are required at the start of a MIDUSS design session. These define:
(1)  The system of units to be used
(2)  The name of an output file be used, and
(3)  The time step parameters.

These are detailed in the steps which follow.

MIDUSS Version 2 Tutorial Manual 3



Selecting the Units

When you launch MIDUSS you are presented with a dialog screen similar to the screen below.

M. Current Options E”E|E|

The four ztatements belaw show the curent statug of 2ome of the optionz
available. You may change theze by clicking the [Change] command buttan or
bw checking or un-checking the relevant bow,

Metric The Urits are Metric (metres _millmetres) Changs

r MIDUSS will automatically check, if a more recent
update iz available from the Download centre

v A Lapout of the drainage netvark, will be drawn
automatically during the design session.

MIDUSS will dizplay prompt messages and
automatically open the nest logical menu item

COMTINUE

There are many other user options available in MIDUSS, but these are the 4 most important ones. You
will see that the system of Units defaults to the one used in the last session. Simply click the Change
button to toggle between Metric and Imperial units.

Specifying an Output File

When you accept the units, the menu item File / Open Output file is opened automatically and the mouse
pointer is positioned over this item. A job specific output file is not a requirement but it is strongly
recommended. If you don’t specify one, all output will be written to a default file in the MidussData
folder.

It is good practice to specify a special sub-directory for the project that will contain all of the relevant
files.

Q Click on the File / Open Output file menu item.
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File  Edit Hediolagy
(e | mEut ElE

m|

SawE SEEEan

Load Session

Savefile.. ¥
W= = ¥

Frint Setup
Print r

Ezxit

O Create a new folder using the Windows dialog. Call it ‘MyJobs’.

a Click on the new folder to open it, then type the name of the output file in the File name text
box. Use the filename “Tutoriall.out’.

Laak i |E Mulabsz j ﬁl

File name: |Tutu:urial1 .ou | Open I
Files of type: I.-'.‘-.II Files [*.%] =] Cancel |
o

When you click on the [Open] command button, the file dialogue box closes and a message is displayed.
Typically, if a new file has been specified, MIDUSS will ask you to confirm that you want to create this
file. If you select an existing file as the output file, the message will warn you that if you continue, the
contents of the existing file will be lost.

O Close the message box by clicking either [Yes] or [No]. If you press [No] the Open file
dialogue box is re-opened until an acceptable output filename has been selected or defined.

The name of the output file will be displayed at the right-hand end of the bottom status bar.
]

© PATH: Chhwobe  INPUT: OUTPUT: | Tutonall. out
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Define the Time Parameters

The third required step is to define the time parameters.
O Click on the Hydrology / Time parameters in the main menu.

Hydrology = Hydragrapt; L

m|
Starme

[Eatehments

&g and Baute
Easefaw

| 80 8 e =
Bt sres atalz w

Notice that only the Time parameters item is enabled at this stage. Throughout your use of MIDUSS you
will see many instances when menu items are greyed out. This indicates that prerequisite steps have not
been completed or because choosing the item would not be a logical next step.

O Click on the command to open the Time Parameters dialogue box.

™ TIME PARAMETERS =10l x|
Time Step IE mintes
C I
Max. Starm length |1 a0 mirtes &
Max. Hudrograph |1 500 mhinLbes Accept

These are acceptable for the current example For other projects you can change these default values
easily by clicking on a value to highlight it and then type in the desired value.

Pot |

Y'ou hiave get the time parameters. Yol can now Lse
the ‘Hydrology/Starm’ command to defing a Storm event.

[HIMT: %'ou can cloze thiz meszage by tapping the Space Bar.]

O Click [OK] to acknowledge this message. Throughout MIDUSS there are automatic prompts
which help you decide on the next step of the design. We will turn this notification system
OFF for now.

From the main menu select Edit / Options.
Uncheck the Prompt option. The menu item will disappear immediately.
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|Edit Hydrology  Hydrograph  Design Show  Automatic Tools  window

Cuk Chrl+
Copp  Chl+C
Paste  Chl+y

Units »

Plat Layaut autormatically

Show T ool tips for data entry Chrl+T
[0y b dl St B
[0y bhves SEatine B

St Welaptan Toalips

Highlight data when Text box selected

Show the Status Bar

» Prompt messages after each step

Show Mext logical menu item
b axirmurmn nurnber of decimal places
Highlight k4 asirmum 4 alue

Check far Update File on Startup

Specifying the Design Storm

In the Hydrology menu the Hydrology/Storm item is enabled only after the time parameters have been
defined.

O Click the Storm command to open the Storm window.

Hydrology  Hydrograph L

Time parameters

G

[Eatehments
&g and Baute
Easefaw

IUH Hydrograph

Bt sres atalz w

O Using the Chicago tab of the form, enter the parameters displayed below. These are the same
as given in the 5-year storm equation above.
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M STORM COMMAND

Canada AES I Hiztaric: |

Chicago storms | Huiff distril:luticlnl b azz Curve I

|1 140
IE.EI rinutes

 —

Coefficient &
Conztant B
Exporent C
Fraction R

Druration

35

Time step multiplier for
Chicago storm

120 mirutes

[l

=10l x|

Dizplay

Cancel

Boeept

Q Press [Display].

You should see the following hyetograph plot.

You should also see the storm plot represented in tabular form.

L ETE]

200+ ,-]

20

]

20

100

=10) x|

M Chicago storm

=100 x|

Total depth 33230 mm b @i intensity 151,740 mmdhr - BO.0 minutes
Time |50 1m0 (150 [200 |50 [0 [3\0 [400  [480  [500
5.0 479 |62 BB1  |BEY 1200 [19.30 (4568 IS4 6451
550 [333 (2184 1605 (1264 [1040 (884 |7E2 680 E10  |553 %
1050 [506 467 434 405

§

Note from the table that the peak intensity is 151.740 mm/hour at 45 minutes. Beside the maximum
intensity is the value 50 minute. This only appears as you move your mouse over the cells in the table.
At the moment the mouse is over the 50 minute time interval.

O On the Storm window, press the [Accept] button.
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The storm descriptor window is opened as shown below.

™ STORM DESCRIPTOR x|
Supply up to 5 characters to serve as a IDDE Cancel

_file u:!esu:ript_u:ur for hydrograph files created

in thiz geszion. Accept

O The default string of ‘005’ is for a 5-year storm. This is acceptable for the design storm so
click on [Accept].

An acknowledgement message appears. It tells you that any hydrograph files saved during the session will
have a default extension of ‘005hyd’. This helps you organize and keep track of hydrographs that are
generated with this 5 year storm. Later we may save hydrographs at the same location but for a more

severe storm. You could enter any other descriptive set of characters that would helps to identify this
storm.

Storm Descriptor X

Hydrograph files created during this session will hawve
file names of the form  <YourFilename, 00Shyd =

K I Cancel |

Runoff Analysis

The simulation and design does not need to follow the sequence of node numbers. You should first
design the channel and pipe conveying the runoff from areas 3 and 4 to the junction node 2. For
convenience, the small network we are designing is repeated below.

Catchment 3

@Channel 300% Pipe 350m>@ Pipe 400m >@

2/

Catchment 4
Pond

&

Catchment 1
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Now that a design storm has been defined the Catchment command is enabled. MIDUSS highlights
menu items only when the necessary prerequisite actions have been carried out.

Q

Q

a

0O 0 0 0o

10

Click the Hydrology / Catchment command to open the 3-tab Catchment form. Notice the
[005] beside the Storms item. This is the short storm descriptor you entered above.

Hydralogy  Hwdrograph [

Time parameters
Starmz [D05]

o) and Eaute !

Hasetat
IUH Hydrograph
Runoff Area Totalz #

On the Catchment tab, enter the first 5 items of data as displayed in the form shown below.
This Catchment 3 data is from the summary of data presented at the beginning of this tutorial.

Select the Triangular SCS response as the routing method. You will note that MIDUSS
offers four routing choices and it will only present infiltration choices that are appropriate for
your routing selection.

Select the Equal Lengths option (this assumes that the overland flow lengths on the pervious
and impervious fractions are equal.)

M. CATCHMENT COMMAND |

Eatchmentl F'ewiu:uusl Impewiu:uusl

Dezcription Il:atn:h 3

I hurmber 3 Show Testhyd [ Dizplay
% Impervious 2000
Cancel
Taotal Area 33 hectare _—
Flaw lerigth 125 rnetre Show details
Overland 51 15 4
verland Slope ACCEPT
Routing method ; ;
{+ Triangular SCS Pervious and impervious
flow lenath ———
™ Rectangular = £ qualjenah
i~ Sk method " Proponional to %
" Linear reservoir " Specify values

Select the Pervious tab. The area and flow length are shown and cannot be changed.
Leave the slope at 1.5%
Select the SCS method as the infiltration method.

Enter the SCS Curve Number of 76. As you enter a curve number of 76 you will see the
runoff coefficient increases to 0.223.

Enter the Initial Abstraction depth laas 7.5. You will see there is an automatic reduction of
the ratio la/S to 0.0935 (from a default of 0.1.). The runoff coefficient increases to 0.229.
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These changes are consistent with a less pervious soil type with significant vegetative cover to intercept

rainfall.

™. CATCHMENT COMMAND X|

Catchrient  Pervious | Impervious

To zee effective rainfall on the

: : Dizpl
pervious fraction press... i
Cancel
Perviouz Area 2.800 hectare
Ferviouz length 125 metre

Perviouz zlope |1 A i
Manring ' IDEE Ifiltration method

f* SCS method
SCS Curve Mo, [75 mEtha
Funoff coefficient ID.EEEI " Harton equation

|afsS coefficient

" Green Ampt model

Iritial abstraction I?.E i

O Now select the Impervious tab. Note the area is a calculated as 0.7 ha because on the
Catchment tab you specified an impervious fraction of 20% of 3.5 ha.

Q The flow length stays at 125 m because you specified in the catchment tab that Pervious and

Impervious flow lengths are equal length.
Leave the slope at 1.5%.

Enter Manning ‘n’ = 0.02

Enter the SCS CN = 98.

0O 0o 0 0o

M CATCHMENT COMMAND

Enter the Initial Abstraction = 2.0 mm. You will see the ratio la/S increase to .3858.

Catchment | Pervious  Impervious

To zee effective rainfall on the

; : : Dizpla
impervious fraction press... —

Cancel

|mpervious Area 0700 hectare

|mpervious length 125 metre

Impervious slope IT 4
kanning 'n' I.I:IE

SC5 Curve Mo IEIB

Runoff coeffizient W

|as5 coefficient

Initial abztraction IE-D mm% Uszing SC5 method

O Now return back to the Catchment tab and press the [Display] button.
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M. CATCHMENT COMMAND

Catchm tI Pervious |mpervi|:|us|

To zee effective rainfall an the
impervious fraction press...

Impervious Area 0.700 hectare .
Impervious length 145 metre
—_—

You should see the hydrograph plots displayed below.

M Impervious & Pervious & Runoff O] x|
minutes |35
0.207 & puisec Impervious (001804 |4k
Fervious  |0.04432
% Riunoff 006295 |4
015+
0.10-+
0.05+
) rinites
0.00 } } } } } } ; } } } 1 } ; $ {
20040 a0 20 100 120 140 160 180 200 220 240 260 280 300

Plot duration « p (300, minutes

These plots show the flow from the pervious, impervious and total areas. As you move the mouse
pointer over the plot area three small data windows are shown at the top right of the graph window. As
you move the mouse pointer the flow data changes. You can press and hold down the right mouse
button to display cross hairs to assist you with the plot interpretation. You can also turn the grid on or off
by clicking the mouse on the middle of the three small windows. The data windows are closed when the
mouse pointer is outside the main graph window.

You should also see the Runoff Hydrograph table below. From this you can see that the peak flow is
0.188 c.m/s. As you move your mouse pointer over the table of flow rates, the corresponding time is
displayed. In the snapshot below there is a flow of 0.033 at 130 minutes. The highlighting of the cell
holding the maximum value can be turned off or on by using one of the Edit / Options labeled “Highlight
Maximum Value.”
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M. Runoff Hydrograph

=10 i

Total volume 47337 c.m bl amirnarn flowy 01828 cmdzec 1300 minutes

Time  [5.0 1m0 150 [200 [0 (300 [3m0 [400 [450  [s000 a
5.0 0000 0000 0000 0000 0000 0002 0012 00% 0188

550 [0155 0084 0070 00R4  00G4  0O0RS  00S3  O0E0 0058 0055

1050 (0052 0049 0045 0041 0038 0033, 0028 0025 0021 0019

1550 [0me 0016 0M5 0014 0m3  omzW ooz ool 0010 0009

2050 (0003 0008 0OOF 0007 OO0 0005 OO0 0005 0004 0004

2550 [0003 0003 0003 0002 0002 0002 0002 0001 000 0001

NN NN o nnr 1 N ann 1 ann M ann M M Ann 1A LI

§

On the catchment window press the [Show Details] button. You will see a bluish coloured box appear

which contains details about the runoff generated by this catchment.

You will see that the pervious fraction contributes more than half the volume of runoff. The table of
runoff flows above shows zero runoff for the first 30 minutes; this is due to the relatively high initial
abstraction of 7.5 mm.

Q The contribution of area 3 to the drainage network is completed. Now press the [Accept]
button.

M CATCHMENT COMMAND

Eatchmentl F'ewiu:uusl Impervious

Dezcription Il:atn:h 3

ID rrnber 3

% Impervious 2000
Taotal Area 3.8
Flova length 125
Owerland Slope 1.5

Routing method
f+ Triangular SCS

" Bectangular
= Sk method
" Linear reservoir

Show Testhpd [T

hectare
rnetre

4

Perviouz and impervious
flaw length

f* Equal length
" Proportional to %
" Specify values

Digplay

Cancel

ACCEPT

Catchment 3 Pervious Imperviouz  Total Area

Surface Area 2.800 0.700 3500 hectare
Time of concentration 53.715 5946 3.033 riintes
Time to Centroid 125,765 G4 461 96.657 minutes
Faintall depth 39,230 39,230 39,230 i

R ainfall valurme 1093.45 27461 1373.07 ol |
Fainfall lozzes 0239 G714 20534 i
Fiunoff depth 8.991 32817 13.696 i

B unaff violurme 20176 227 B2 47937 ol |

b airnar flow 0.045 n1az 1as c.mfzec

At the bottom right of your screen you will see the Peak Flows table. This table provides summary
information about the network as you design it. From the table we see that Catchment 3 was designed and
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the flow of 0.188 cm/s from this catchment was placed in the Runoff column. A small red arrow is placed
in the cell where data was last updated.

M PEAK FLOWS [2] (O] x]

Mo, [Command Fiunoff [ il Clutflos Junction
1 |Chizago storm 0.000 0.000 0.000 0.000
2 Catchment 3 *0188 T 0000 0000 0000

MIDUSS has a special feature which draws your drainage network in plan view. This is called the layout
feature. If this is activated, which it is by default, then you need to tell MIDUSS what direction to plot the
drainage elements. So to do this, a Select Quadrant window appears like the one below.

Select Quadrant
00— E

Select a Mg Accept
quadrant in _

order to define NE Platting [;rr;ﬂFF
the location of | 5w drea !

the origin for— '5E (& e
yoLr lapaut, 5

Current Drawing Scale 20001

lcon Size = 31 pielzor 180 metre

Picture Clip IF'iu:EIipB.I:ump

a We will plot in a South East direction, so leave the default SE. Now press the [Accept]
button.

The Layout feature displays the drainage network as you design it.

O Select Show / Layout from the main menu.

Show Autornatic  Toaol:
DUputFile Chlsd |

Dezign Liog !trI+L

Flow Peaks  Chl+0

T abulate 3
Cluick Graph 3
Graph Style

Graph

A layout appear with only the icon for the one catchment we have designed so far.
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M Layout O] =]

Zoom level : 1 Scale metredm |2E|E|E|_ % M | HE Show Obi. # | Object Coords
Shgici e 00 Widtaon []Heicht[a00 [ & s [ se Close
3

-
| | »

Leave this window open as we continue with the drainage network design. You will see how the
drainage elements are added to the layout as your design proceeds.

So far we have created the runoff from catchment 3 above. We will be designing a channel to convey
this flow so we need to copy the Runoff into the Inflow in preparation for this channel design. This is a
one-click process.

Add Runoff is one of the main menu commands you will find yourself using over and over again. This
command places the catchment flow (Runoff) into a hydrograph data ‘holding bin” named Inflow. You
can only design a network element such as a pipe, channel, pond etc if there is a hydrograph stored in the
Inflow ready to use. So you need to move the hydrograph from the Runoff holding bin to the Inflow
holding bin. Add Runoff does this.

O From the Hydrograph menu click the Add Runoff item. This causes the summary peak
flow table to show a peak of 0.188 c.m/s in the Inflow.
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|H';.-'|:|rn:n;|raph Design  Show  Automatic

Lnda

Skart Mew Tribukary

Edit inflows

Mk Link [! l

Cambine

Zanfluence

Copy Inflov bo CutFlow

Refresh Junction Files

File Ijo

Maove COukflow ko Test bydrograph

Edit Test hydrograph
Mo. [Command Funoff [l Cutflore  [Junction
1 |Chicago storm 0.000 0.000 0.000 0.000
2 Catchment 3 k1123 0.000 0.000 0.0o0
3 Add Funoff 0188 $0183 0000 0000

As implied above, the Peak Flows table is an important little table to understand. It helps you to keep
organized as to what flows are being generated and where they are in the system. In our example so far,
the table tells us that we have used the Chicago storm to generate rainfall. Then we produced a Runoff
flow from Catchment 3 that had a peak of 0.188. Then we used the Add Runoff command to move this
flow into the Inflow column. The small red arrow highlights the cell that has updated data in it.

We will repeat, because it is important: You cannot design a pipe, channel, culvert etc without having a
positive flow placed in the Inflow. With a quick glance the Peak Flows table tells you that this step has
been done. Actually, MIDUSS expects that you will copy the Runoff into the Inflow and it will provide
reminders if you have not done so — as long as you have turned on the Prompt option.

You will notice that the layout icon has been updated to indicate that the flow has moved to inflow ready
for design. The Inflow point is represented by a small red ball that is added to the right of the catchment

icon. These are two separate graphics objects that are connected by a wine-coloured link. Thisis a
further visual verification that the catchment flow has been placed in the Inflow storage bin.

Ale
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Designing the Channel

With an Inflow of 0.188 you are
now ready to design a channel.

Q From the Design menu

select Channel.

Dezign  Shaow

Pipe

Pond
Diversion
Trench
Culvert
Cazcade

!

Eiaute !

Rescue01.bin

If your data so far does not match this
tutorial then you can be ‘rescued’ from
having to start again from the beginning.
Use this file with the Load Session
command to reset all the MIDUSS data to
this point

Q
Q

a

a

. The steps are:
Close MIDUSS.

Navigate to ... \ MIDUSS \ Tutorials \
Rescue0Ol.

Copy all the files in this folder to your
working folder.

Re-start MIDUSS and use File / Load
Session. Navigate to Rescue01l.bin
and Open it.

The Channel form opens with the default trapezoidal parameters of 3H:1V side-slopes, a base-width of
0.6 m and a roughness of n = 0.04. The default channel depth and slope is automatically estimated by
MIDUSS. There is a 1.0m depth with a slope of 0.5%.

O To do a further refinement click the [Design] button. You are not yet accepting the channel
design, just trying out different channel parameters. At this point you should see a depth of

0.260 m.

If you want to review alternative designs you can click on the [Depth Grade Velocity] button to display a
table of feasible values of depth and gradient. Velocity is also shown for information. You can use any
of these feasible designs by double clicking on the appropriate row of the grid. The gradient is rounded

up to the nearest 0.05%.

[l =l

tre

=]

LT T ) e
Depth  [Gradient|Yelocity «
metre  |& mzec
0075  BEO22 30
0180 4773 119
0225 0925 0E54
0300 0273 0417
0375 0103 0290
04580 0045 0214
0525 0022 07164

A
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O Flatten the channel grade by entering a slope of 0.25%. Notice that any change to the design
parameters causes the plot of water surface to be deleted and the [Accept] button is disabled

until the [Design] button is pressed again.

O Press [Design] and the depth is increased to 0.306 m and the critical depth is 0.164, so the

flow is tranquil or sub-critical.

M. CHAMMNEL DESIGN

Current peak flow 0128 C.mdsec

Depth - Grade - Welocity |

Harizontal

P [=] B3
IE— Wertical IT

b anning 'n'

ooaf
[ Define arbitrany cross-section
B azewidth W metre
IE.DDEI H:1
|3.DDEI H:1

Left banl zlope
Right bark zlope

Diepth=0.307

|li=2—

Channel depth 1.000 metre
Invert elevation 0.000 metezs | Mem- - - - “Ver=ll 164
Gradignt 0.260 A I
Design 1 2 [ ¢ B 8 [F 8 [ o ]
Drepth aof fow 0.307 metre &
Channel capacity 24910 C.Mfzec :;(:
W eloity 0.404 m/sec I
Critizal depth 0164 metre A
KN i
Accept
Cancel | Inzert | Deletel IJrnda I Clear I ] I

O Press the [Accept] button to close the form.

The peak flows in the summary table are unchanged but another record is added for information.

M PEAK FLOWS [4) M=] E3
R unoff Irflows Outflove  [Junction

[ Chicago storm 0.000 0.000 0.00o 0.0o0

2 |Catchment 3 k0188 0.000 0.000 0.000

3 |Add Runoff 0188 F(.138 0.000 0000

4 ChannelDesign 0188 PO188  :0000  0.000

Now we have to Route the Inflow hydrograph through the channel.

O Navigate to the Design menu and select the Route command.

18 MIDUSS Version 2 Tutorial Manual

The layout is updated to show you a channel has been linked to the catchment. Channels are depicted as
blue lines.



Design  Show

MI
Pand

Pipe
Channel

Diwersion
Trench
Culeert
Cascade

The Route window will be displayed and the peak inflow is displayed as 0.188. On the left side of the
form there is information about the channel we just designed.

™ ROUTE
— Last conduit
Type Channel - simple
Channel depth 1.000
[aradient 0250
b arning 'n' 0.040
Drepth of fow 0.306
Flow capacity 2910

metre

4

metre

o sen

Ilzing 2 reaches of length 1500 metre

Ilzing 1 imesteps of duration 3000 seconds

_{ol x|
FPeak Inflow n1as o sen
Reach length 300 metre
#factar <= 0.5 iz
FK.-lag 2789 geconds
Peak. Outflaw 0158 o sen
[ Specifty values for = and K
r Show Test | { Cancel
hydrograph L= S
UnDo | Accept

O The default length (initially 120 m) is highlighted. Enter the actual reach length of 300 m.
This will cause the values of the X-factor and K-lag to be increased which means more
attenuation of the outflow hydrograph.

O Press the [Route] button and you should see the graphical comparison of the inflow and
outflow hydrographs and also the tabular display of the outflow hydrograph.
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™ Inflow & Outflow - 10| x|
minutes hl
020+ sizes I iflcws 0.06411 |4
Outilow — |0.09053 |4
015+ %
010+
005+
mirmtes
0.0a } f } } } } } } } } } } — |
20 40 el B0 100 120 140 1e0 120 200 220 240 260 220 300
Plat duration 4 ¥ (300 minLtes

Note the peak is reduced from 0.188 c.m/s to 0.158 c.m/s and lagged by about 10 minutes. Since the

hydrographs are plotted at 5 minute increments, very ‘peaky’ hydrographs may sometimes show some
truncation of the outflow.

O Press [Accept] to close the form. This causes another record to be added to the Peak Flow
summary table showing the peak inflow and outflow. The outflow from the channel should

be 0.158.
Mo. [Command R unoff [l Outflows [Junction =
1 |Chizago storm 0.000 0.aaa 0.000 oaoo
2 Catchment 3 k1188 0.000 0.000 0.0o0
3 Add Runaff n1ga k0188 0.000 0.0o0
4 |Channel Dezsign 0.1aa k0183 0.000
5 Channel Route 300 | 0188 n1ga { 0.000 ;I

The hydrograph flow always has to be routed into the Outflow bin. After that you can store the flow at a
junction or link it to the next drainage element.

Remember:

e A hydrograph generated from a catchment is placed automatically in the Runoff
bin.

e You design with this hydrograph flow only after it is placed in the Inflow bin by
using Add Runoff.

e You can prepare to link this flow to a junction or another design element only
after you have Routed the flow.

The layout is updated to scale the channel to approximate the 300m length you just designed.
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M. Layout =] E3
Zoom level % 1 - Scale metre.f-rn |2EIEIEI. % Mt (I ME Show Obij.# | Dbject Coords
Show aid [ 200 widthfagg HE|ght|4EIEI & sw | SE Close

-
| | >

This uses up a lot of the layout real estate so it is time to adjust the layout scaling. Use the following
diagram to adjust the layout scaling.

% 1 Scale metredm |45IZIIZI % M ] ME
& o0 Wwid1s00 Height|anc1 & sw | SE

M. Lapout
Zoom level

Show grid

O Change the scale to 4500.
O Change the width to 1500 and height to 800
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Moving Downstream
When an outflow hydrograph is computed you can do one of two things:

1) If this is the last link on a tributary you should use the Hydrograph/Combine
command to store the outflow at a junction node.

(2 If this is not the last link in the tributary, you should use the
Hydrograph/Next Link command to convert the computed outflow from the
present link into the inflow to the next node and link downstream.

Alternatively, you may want to change your mind by using the Hydrograph / Undo command and
design a pipe or pond instead of a channel.

— Catchment 3

/

v . .
~ Channel 300m —. Pipe 350m Pipe 400m
3 >4 2 ————>(5)

2

Catchment 4
Pond

Catchment 1

0

In this tutorial we will use the Next Link option because we want to add the runoff from area 4 and
design a 350m pipe to carry the total flow to the junction at node 2.

O Navigate to the Hydrograph/Next Link menu item and select it.

Hydrograph  Design  Show  Autornatic
Unda
Start Mew Tributary
E dit inflows
Add Funoff

MI
Combine

Confluence

Copy [ nflos to Dokl

Refrezh Junction files

Mowve Outflow to Test hpdrograph
Edit Test hydrograph

Note the change in the peak flow summary table
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Mo, |Command R unoff Irflows Outflove  [Junction =
2 |Catchment 3 H1.188 0.000 0.000 0.000
3 |Add Runoff 0188 F0.138 0.000 0000
4 |Channel Design 0188 F0.138 0.000 0000
5  Channel Route 300 | 0188 01as F(.158 0000
B Mest link 0188  *0758 0158 0000 -

You will see that the Outflow of 0.158 has been copied to the Inflow column and is now ready to be used
for the design of the next element in the drainage network. So you will see by now that you can place a
hydrograph flow into the Inflow by either Add Runoff from a catchment, or from Next Link where an
outflow becomes an inflow.

The 0.158 c.m/s sitting in the Inflow is actually the Outflow from the 300m channel we just finishing
designing and routing. Next we are going to add more flow to this 0.158 ¢.m/s by adding the flow from
Catchment 4.

Adding the Next Catchment

We want to generate runoff from catchment 4.

O Select the Hydrology / Catchment command. You will see that the default values reflect the
values entered for the previous catchment area.

O Add the description “catch 4” and enter the 5 parameters for this catchment as presented in
the form below. The parameters for the pervious and impervious fractions are unchanged so
they can remain as they are. MIDUSS always ‘remembers’ the previous data you entered in a
form field.

Q Press [Display].
O Press [Show Details].
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M. CATCHMENT COMMAND |

Catchment | F'er'-.fic'usl Imper'-.fin:nusl
Dezcription Il:atch 4
ID rurnber 4 Show Testhyd [ Display
Z Impervious 20.00  —
e — Cancel
Total Area 25 hectare
Flow lerigth 30 et
Overland Slope 25 4 ACCERT
R outing method : :
¢ Triangular 5CS Perviouz and imperdouz
Hlow lerngth
" Rectangular " Equal length
Sk method ™ Propartional bo &
' Linear rezeroir " Specify values
Catchrient 3 Perviouz Imperviouz  Total Area
Surface Area 1.750 0.750 2.800 hectare
Time of concentration 37839 4189 17.441 rrinutes
Time to Centroid 107 6RO B2 102 B0.043 minutes
R ainfall depth 39.230 39.230 39.230 M
F ainfall solume B3E.53 294,23 930,76 .
Rainfall loszes 30244 B.953 23257 YTy
Fiunoff depth 3.987 32277 15.974 M
Funaff volume 1687 27 24208 339.35 .M
b awirnurn Flow 0.037 0.209 0215 o.mfEes

From the table and plots shown we can see that the increased impervious fraction and steeper slope more
than compensates for the smaller area and peak runoff is 0.215 c.m/s. The volume is 399.35 ¢.m and
242.08, or more than 60% of this, is generated from the impervious fraction. You should also notice
from the graph and from the time of concentration shown in the details, that the time to peak is different
for the pervious and impervious fractions. As a result, the total flow peak of 0.215 is significantly less
than the sum of the two individual peaks (0.037 + 0.209 = 0.246). This fact is confirmed by inspection of
the graph shown below.

24 MIDUSS Version 2 Tutorial Manual



M. Impervious & Pervious & Runoff

0.25—

0.20+

0157

0.10+

0.05—

0.00

0. mfaen

S

=101 %]

rninte:s

Impervious 002567
Pervious

Fnaff

6

0.03641
0.06208

Tirntes

30 40 60 80 100 12

0140 160 180 200 220 240 260 280 300

Plat duration 4

» 200,

minukes

O Press [Accept] to close the Catchment form.

O Select the Hydrograph / Add Runoff command to add the runoff to the current inflow.

Mo, [Command Runoff [ il it flo Junction
1 Chicago storm 0.000 0.000 0.000 0.000
2 |Catchment 3 k0188 0.000 0.00o0 0.00o0
3 Add Runoff nies k1188 0.000 0.000
4 Channel Design nies k1188 0.000 0.000
5  Channel Route 300 | 0.183 niga k1158 0.000
B Mest link nies k1158 0158 0.000
7 |Catchment 4 1215 015a 0158 0.000
8 Add Runoff 0.215  *0.253 0158 0.000

With this action the Inflow hydrograph has been created from a Next Link (Outflow from the 300m
channel) plus Add Runoff (from catchment 4).

A table displaying the detail of the Inflow hydrograph (with a peak flow of 0.253 c.m/s) is also presented

to you.

M. Inflow Hydrograph

T atal wolume 37872 cm b airniarn flone 0253 cmfzec 0.0 minutes
Time |50 0 (150 [200 [»50 [3;00 |30 [400  [450  [s000
5.0 0000 0000 0000 0000 0000 0003 0020 0461 @83 |
550 (0228 0249 0206 0157 (0136 0123 0117 0112 0106 |0.099
1050 [0.091 0084 0078 0072 0067 000 0053 0046 0.040 0035
1550 [0.030 0028 0025 0023 0021 0020 0018 0017 0015 0014
ANRE N nnia nnia nnid noin N Nna N nno NNz nnc nnnc nNNE LI
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Note from the table that the total volume of 878.72 c.m is equal to the sum of the runoff volumes from
catchments 3 and 4. You can confirm this by using the Show/Output File command which lets you
browse through the output file to recall the details from each of the two Catchment commands. You can
also see that the time of concentration of the impervious runoffs from catchment 3 and 4 differs by about
2 minutes. Because the hydrographs are very ‘peaky’ this causes the total peak (0.253) to be about 35%
smaller than the sum of the two constituent runoff hydrographs (0.189 + 0.216 = 0.405 c.m/s). This fact
can again be confirmed graphically by using the MIDUSS Show feature.

O Click the menu item Show / Quick Graph / Hydrograph / Inflow hydrograph.

Show  Automatic Tool: Window  Help
Dutput File  Ctrl+0
Layaout
DezignLog  Chrl+l
Flaw Peaks  Chrl+

T abulate

Rainfall k
Hydrograph  » Impervious runoff

Graph Style Bervious runaoff

Bunoff hwdragraph
Irflave hydrograph
{0 e e e =) e
Juetiat brdraarapt
Hackum hydraarant
Tlest bpdregrapt
Clear All hpdrographs

Graph

This will display the graph shown below.

M. Inflow ' O] x|

0307 ¢ risec

0.25

0.204

0.154

0.10+

0.05+

) Tirntes
Il ] ] ] l l ] ] ] ] ] ] |

0 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0.00

Flat duration 4 ¥ [300. minukes
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O Close this window by clicking on the [X] at the top right.

Notice that the layout has been updated to reflect the new drainage elements. It should look something
like the following image.

M. Layout
Zoom level % 1 | Scale metreflm |45IZIEI % M | ME Sl
Showgid (& 200 Widt1500 []Height[s00 (& v [ sE

5 . ey

iet mode

Set Print Area #
Prirt.... 3

Background  »

Save Picture »

a While hovering over the layout window, right click to reveal the layout menu.

Select mode allows you to move the network elements (or groups of elements) around to make the
network more visually pleasing or more representative of the real world system.

Q Try moving the icons around or scaling them by dragging on the white handles.

i

Ll
O |

Fo o

Q Try zooming the layout by clicking on the left spin buttons as shown below. Stop at 1.40.

M. Layout

Zoarnm level 1.4|:| S
Show gnd % 200 _ Widtﬁ

MIDUSS Version 2 Tutorial Manual 27



Designing a Pipe

The Inflow hydrograph now contains the flow from catchment 3 via the channel as well as the runoff
from catchment 4. The network diagram is repeated below to remind you where we are in the design.

Catchment 3
Y Channel 300m_.—. Pipe 350m Pipe 400m
A L~ FIp VN p PN
3 >\j > 2 >S5
Catchment 4
Pond
1)
N

Catchment 1

You can now design a pipe leading to junction node 2.
Q From the menu select Design/Pipe.

Design  Show

!
Channel | ! |

Boute
Faond
Diversion
Trench
Culvert
Cascade

The Pipe window opens and displays the current peak flow of 0.253 c.m/s to be used. MIDUSS
calculates and displays a table of diameter-gradient pairs that would carry this flow when running full.

0 Double click on the row containing the 525 mm diameter. The data is placed in the text box
to the left and the gradient is rounded up to 0.4%.

O Press [Design]. The form tells you that this design will run just over % full (i.e. .76D) and
there is an average velocity of 1.427 m/s. You can experiment with different designs or
different roughness values until you have an acceptable design.

O In this case we are satisfied with the design. Press [Accept] to close the window.
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Current peak, flow 0.253 C.mdzec Diamete |Gradient|/elocity |«
o metre  |& m/zec
Manring 'n [0.013 0300 6868 3595
Diameter [0525  melie 0375 2089 2295
Gradient IEI. 4 4 0450 0790 [1.593
0347 1171
— Dezign 0E00 0170 |0.896
0675 0.091 |0.708
Diepth of o 0.401 metre  [76 D] 0750 0052 0574 |-
Fipe capacity 0272 c.mdzec
Welocity 1.427 msen i
Critical depth 0341 metre
o Cancel | Accept
Specific energy 0.505 metre

O Now select the Design / Route command. The form opens with the length of 300 m
previously used for the channel.

O Change the highlighted value to 350 m and click on the [Route] button.

| Peak Inflow 0253 cmis
Reach length 350 metre
#-factar ¢= 0.5 0376
K.-ag 18349 FECOF
Peak Clutflow 0. 000 .
[T Specify values far 4 and K
r Show Test Fioute Cat
hwdrograph
UrDe B

The outflow hydrograph table reports a peak flow of 0.240 c.m/s which represents a 5% attenuation.
You will also see a plot similar the one shown below.
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M Inflow & Outflow =10l x|

mirte:s
[rflio
Lkl

030+ & rafses

025

0.20+

015+

010+

005+

Tirtes
0.00 —~——t—t—t } 1

10 20 30 40 50 eé0 70 20 90 100 110 120
5 15 2% 35 45 55 45 75 BS 95 105 115

Plat duratian 4[5 | 2 |1 20, minukes

This is a little high for a pipe, and the reason is apparent if you look at the graph.

Q Click on the horizontal scroll bar to reduce the plotted time base to about 120 minutes.

You will now see that the inflow hydrograph has a double peak — due to the difference in time to peak
from catchments 3 and 4 — and the outflow hydrograph tends to average out these peaks despite the fact
that the routing time step was only 2.5 minutes. However, the volume of outflow is still correct.

O Click [Accept] on the Route window to continue.

With the routing completed the Peak Flows table is updated and there should be an Outflow peak of
0.240. Your table should look similar to the one below.

M PEAK FLOWS [10] M=l E

Mo. [Command Runoff [l COutflowe  [Junction
1 |Chicago storm 0.000 0.000 0.000 0.000
2 Catchment 3 k0183 0.000 0.000 0.0o0
3 Add Runoff niaa k1188 0.000 0.000
4 Channel Design niaa k1188 0.000 0.000
5 Channel Route 300 | 0,128 n1aa k1158 0.000
B
7
g
4
1

Met link, 0188 H.153 0158 0.000
Catchment 4 FO.215 0158 0158 0.000
&dd Runoff 0.215 H0.253 0158 0.000
Fipe Design 0.215 H0.253 0158 0.000

0 Pipe Route 350 0215 0.253 #0240 ¢ 0.000

The layout is updated to reflect your design activities. On the layout you can see summary engineering
data for each element of the layout. You do this using View mode.

O While hovering over the layout, right click and select View mode.
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v Select mode |

w7y

Set Print Area k
Frint... »

Background

Save Picture

As you hover over the various layout elements a little finger will appear and a yellow box will display
information about that element. In the example below we see information about Catchment 4.

Catchment 4; 2500 hectare
Elmpery. 30.000%
L=900metre; 5 =250 %
Qpeak = 0.22 c.mizec
Wolume =399.3 cm

&

In the following example we know this is our 300m channel with a depth of 0.31m at a 0.25% grade.

L = 300 metre
Baze = 0.60 metre; 55 = 3.00 & 3.00
Grade =025 %

Qpeak =019 c.m/sec

Depth = 0.31 metre

Note that MIDUSS scales the layout conduits after you have used the Route command. However, you
can move the elements around and shrink them or enlarge then as you see fit. The actual design length
used in the MIDUSS session is not changed — only the visual interpretation on the layout.
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Defining a Junction Node

The 0.240 c.m/s outflow hydrograph needs to be stored temporarily while we work on generating flow
from Catchment 1. We do this using Junction files. A Junction file will store this outflow hydrograph at
junction node 2. Later on we will retrieve and use this flow.

Q To build a Junction file you use the Hydrograph/Combine command. Select this menu item
now.

Hydrograph  Design Show  Automnatic
Undo
Start Mew Tributary
Edit iriflaw
Add Runoff
HMest Link,

Confluence !

Copy [ nflose to Dokl

Refrezh Junction files

tovve Outflow to Test hydrograph
Edit Test hudragraph

A Combine dialogue window will appear.

Since this is the first use of the Combine command the form contains no data. The procedure can be
followed fairly easily by responding to the prompts in the yellow box.

O Press [New] and enter the number and description of a new node. When you press the [New]
button a text box is opened to define the Junction node number. Type ‘2’. As soon as a node
number (or just part the number) is entered, another text box opens for a description. Type a
brief description: “Node 2 — junction of links 1 & 4”.

M COMBINE

MHurnber of Junction Modes ||:|
MHode # Dezcription
|2 [Mode 2-junction of links 1 & 4|I Add

Junction Modes Available

=

Cancel

O Now press [Add] to add this to the List of Junction Nodes Available.

O This new addition causes the node number and description to appear in columns 1 and 3 of
the multiple list box. The middle column shows a value of 0.000 at the moment. This value
will be updated to hold the current peak value of the accumulated flows at the junction.
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(R EEISTENE ] L e

B [Mode Z-junction of links 1 & 4

Junction Modes Available

Cancel

2 0.000 , [Mode 2-unction of inks 1 &
h Combine
Arcept

KN i

O Click anywhere on the desired junction node row, the entire row is highlighted and the
[Combine] button is now enabled.

In’_ II'IU'_IE n’_'||.r|| [ LSCLN LU T I R V] | (O S By 1o
Junction Modes Available
Cancel
0.000
Combine
Arcent

2

Q Press the [Combine] button to add the current Outflow to the selected node. MIDUSS shows

a warning message to advise you that a new file HYDO00002.JNC will be created in the
currently defined Job directory.

Q Press the [Yes] button to confirm this. The value of 0.240 is entered in the middle column of

the list box.

Another message is displayed showing the operation and the node number in the title bar, the name of the

file created and the peak flow and volume of the accumulated hydrograph.

Combine 2 & |

The Outflaw haz been added to Junction node: 2
File: C:shwl obz\HYDOOO0Z JHC

haz been created.

Peak. flove rate 0.240 c.mizec

Tatal volume a78.y cm

Click OF and preszs [Accept] o continue.

Cancel |

a Click on the [OK] button to continue.
Q Press [Accept] on the Combine form to finish the operation.
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™. COMBINE x|

Mumber of Junction Modes |1 e
Mode # D ezcription
B [Node 2-junction of links 1 & 4 Add
Junchion Modes Availlable
Cancel
2 0.240 |Mode 2-unction of links 1 &
[Eombime
Accept
| i3

M ow presz [Accept] to finizh the Combine operation.

The Combine form is closed and the Peak Flows table is updated with another record showing the
Combine operation, the node number and the updated peak flow of the Junction hydrograph as shown
below. Note that in the illustration below, the height of the Peak Flows table has been increased by
dragging the top edge of the window upwards.

Mo. [Command R unoff [l COutflowe  [Junction
1 Chizago starm 0.000 0.000 0.000 0.000
2 Catchment 3 k1188 0.000 0.000 0.0o0
3 Add Runaff n1ga k0188 0.000 0.0o0
4 Channel Design n1ga k0188 0.000 0.0o0

5 Channel Route 300 | 0188 n1ga k0158 0.0o0
B Mentlink n1ga k0158 0158 0.0o0

7 Catchment 4 1215 0153 0158 0.0o0
8 Add Runaff 0215 k0253 0158 0.0o0
9  Pipe Design 0215 k0253 0158 0.0o0
10 Pipe Route 350 0215 0253 F0.240 0.0o0
11 | Cambine 2 0.215 0,253 0240  F0240

Notice on the table that we now have the Junction column being used to store a hydrograph flow. The
flow from the 350m pipe has been stored for use later on. We will add the hydrograph from Catchment 1

to this stored hydrograph.

34
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Adding Catchment Area 1

Before the new tributary branch from node 1 to
junction node 2 can be designed, you must clear
out the Inflow hydrograph left over from the
analysis of the previous branch.

Rescue02.bin

Catchment 3

@Channel BOOE@ Pipe 350m>@ Pipe 400m »@
<

Catchment 4
Pond

0

Catchment 1

Q Click on the Hydrograph/Start/New Tributary menu item. You can use this command
either before or after generating the runoff from catchment area 1. The Inflow value in the
Peak Flows table will now show a zero value.

| Hydrograph  Design  Show  Aukornatic
ndo
Start Mew Tributary
Edit inflomw k
add Runoff
Mexh Limk
Combine
Confluence
Copy Inflav ba Qukflow
Refresh Junction Files
File I/0
Maove Qukflow to Test bydrograph
Edit Test hydrograph
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The Peak Flows table is updated.

M. PEAK FLOWS [12] H=]E

Mo, [Command Runoff [ il it flo Junction
2 Add Runoff 0215 k1253 0152 Q.000
9 Pipe Deszign 0215 k1253 0152 Q.000
10 Pipe Route 350 0215 0253 k0240 Q.000
11 Combine 2 0215 0253 0.240 k0240
12 Start - Mew Tributary 0.215 F0.000 0.240 0.240 -

O Select the Hydrology/Catchment command.

Because the parameter values are different for both the pervious and impervious fractions you will have
to edit the data on all three tabs of the Catchment form.

Q The data for catchment 1 is displayed as shown in the forms below. Enter the data as shown.

™. CATCHMENT COMMAND X|

Eatchmentl F'ervin:-usl Impervin:nusl

Dezcription Il:atn:h 1

D rurnber 1 Show Testhpd [ Display
& Impervious B5.00
Cancel
Tatal Area i hectare
Flow lerigth 85 retre Show details
Overland 51 2 4
verland Slope LCCEPT
Routing method————— ; ;
{+ Triangular SCS Perviouz and impervious
Hlows length
" Rectangular + Equal length
Sk method {~ Propartional bo &
" Linear reserair {~ Specifty values
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™. CATCHMENT COMMAND X|

Tozee effﬁfctive rainfall an the Display
pervious fraction press...
Cancel
Perviouz Area 1.750 hectare
Ferviouz length 25 metre
Pervious slope |2 4
a Ifiltration method
b anning 'n IEI.2
f* SCS method

SC5 Curve Mo. |B4
Ruroff coefficient IU.3E'| 54 " Horton equation
la/S coefficient IU.1E|334 " Green Ampt modsl
Iritial abstraction |5 i

Note that the impervious fraction (coming up next) is defined in terms of a runoff coefficient of 0.9
which, for the currently defined storm and initial abstraction, is equivalent to a Curve Number of 99.96.

O On the impervious form below enter the Initial abstraction of 1.5.

Q Enter the Runoff coefficient of .9. Don’t enter the SCS Curve No. or the 1a/S coefficient —
watch how these are calculated automatically.

M CATCHMENT COMMAND x|
Eatchmentl Pervious  Impervious
To see effective rainfall on the Display
impervious fraction press...
Cancel

Impervious Area 3.250 hectare
Impervious lenagth 83 metre
Imperviouz slope |2 4
M anning 'n' W
SC5 Curve Mo, IEIE.EIE
Runaff coeffizient IH—
la/5S coefficient I.EE44
Initial abstraction IT i Using SC5 method

O Click on the Catchment tab.
O Press the [Display] button.
Q Press the [Show Details] button.
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M CATCHMENT COMMAND

Catchment l F'erviu:uus] Impewiuusl
Deszcription |Eat|:h 1
|0 humber 1 Show Testhpd [ Dizplay
% Impervious B5.00
Cancel
Total Area 5 hectare T
Flaw length B85 metre Hide Details
Owerland Sl 2000 4
verland Slope ACCEPT
Fouting method i g
% Triangular 5CS Perviouz and imperiouz
flow length
£ Rectangular % Equal length
5wk method (" Propartional ba %
(™ Linear reservair (" Specify values
Catchrient 1 Perviolz Imperviocz - Total Area
Surface Area 1.750 2.2580 5,000 hectare
Time of concentration 26,464 3557 e ks rminGtEs
Time ta Centroid 94 455 G219 GG 444 mniFUbes
R ainfall depth 39.230 39:.230 39230 1]
Frainfall walume EAE53 127499 196152 T
Rainfall loszes 26044 4857 11,922 i
Fiunaff depth 14.186 34374 27,308 M
R unoff swolume 24826 111745 136540 i
[t zirniirn Flo [.073 [1.960 1923 T EEC

The resulting peak runoff is 0.983 ¢.m/s with the hydrograph plot showing a peak occurring 50 minutes
after the start of rainfall. This peak flow will be routed through a detention pond before adding the
runoff to Junction node 2.

O Press the [Accept] key to close the Catchment command.
O Select the Hydrograph / Add Runoff command to add it to the Inflow hydrograph.

Mo, [Cornmand Fiunoff [ il Clutflos Junction &
10 Pipe Route 350 0215 0.253 k0240 0.000
11 Combine 2 0215 0.253 0240 F.240
12 Start - Mew Tributary 0.215 F0.000 0240 0240
13 Catchment 1 F0.553 0240 0240
14 Add Runoff 0923 0240 -

If you have forgotten to set the Inflow to zero, MIDUSS warns you that you may be double counting the
inflow hydrograph from the previous branch. However, there may be situations where a new tributary
runoff should be added to the previous inflow, so you must make the decision as to whether the warning
is legitimate or not.
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Design the Pond
For this example assume that the following criteria will guide the design of the pond.
e  The pond will be a dry pond with no permanent storage.

The outflow peak should be approximately 0.3 c.m/s for the 5-year storm.

e The maximum depth should be 2.0 m. with a top water level of 102.0 m.

e  Outflow control will comprise an orifice and an overflow, broad-crested weir with a
trapezoidal shape.

e The ground available is roughly rectangular in plan with an aspect ratio (i.e. length /
width) of 2:1.

Q Click on the Design/Pond command to open the Pond form.

Deszign Show
Pipe
Channel
Boute

Diverzion !

Trench
Culvert
Cazcade

The Pond form shows the current peak inflow of 0.983 c.m/s and the hydrograph volume of 1370 c.m.

QO Edit the Target outflow by typing a value of 0.3 c.m/s. The required storage volume is
estimated to be 559 c.m.

O Enter the minimum and maximum levels as 100.0 and 102.0 m. Leave the number of stages
as 21 which implies 20 depth increments. This will cause the Level — Discharge — Volume
table to show levels increasing by 0.1 m.
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% POND DESIGN - 10| x|
Peal: inflow 0933 C.rndzec

Houte

T arget autflow ||:|3— C.MMASEC
Hydrograph wolume  1370.000 c.m Cancel
Required volume 559.0 C.m
MNurmber of stages 1 Hlieo
Minimum water level 100 metre
M airmurn water lewvel IF rnetre fieaspl
Starting water lewvel IM metre u E:;Snaglata

Results Show Test
Peak cutflow 0.000 cmises |1 hydragraph
M azimum level 0,000 metre
bl amirmum storage 0.0 .M
Centroidal lag Oh:00  minutes

o

[nzert Fow

Delete Row

ik

[Elear Grid

=l

Before you can route the inflow hydrograph through the pond, you must define two characteristics of the
proposed pond:

e The storage geometry, and

e The outflow control device.
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Defining the Pond Storage Geometry

Notice that the Pond command has its own menu system across the top. You can return to the Main Menu
by selecting that item or by setting the focus on any other window such as the summary Peak Flows
Table. For now we need to use the Storage Geometry item.

O Select the Storage Geometry/Rectangular pond menu.

Main Menu | Skorage Geometry  Cubflow Control  Rooftops  Flc

m Set up grid levels =
Peak. inflow mrsec Raute |
Target outf  Wedge storage e
Hydrograpt Super pipes ] Carcel |
Required v  Compute Yolumes
Muriber of Clear Volumes Urda |

M irirnLrn w e
ST pecent |
This causes the Storage Geometry Data window to be opened .
™. STORAGE Data O] x|
|1_ LAYER| Battom | Aspect | Battom Top | Average
area | ratio | elevation | elevation | sideslope
% Layper 1|213.00 20000 100.00 10200 4.00

Compite L\\J Cancel | ACCERT |

Q Click once on the up-arrow of the spin button to open up a single row in the table.

MIDUSS calculates default data which will generate the required volume in a depth of roughly 2/3 of the
maximum depth of 2.0 m.  When you use the [Compute] button the Level — Discharge — Volume portion
of the main pond window will be updated.

a Press the [Compute] button on the Storage Data form.

The column of volumes is computed with a maximum value of 1092.021 c¢.m at elevation 102.0.
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uri. uug

LErinaadn iay T s |

[nzert R
Delete Ro

Clear G

To check the size and shape of the surface area at elevation 102.0 we need to open another row in the data
table.

Q Click again on the up-arrow of the spin-button.

M STORAGE Data

=101 x|

I? LAYER| Battom | Aspect | Bottom Top | Awverage
area | ratio | elevation | elevation | sideslope
% Layer 1)213.00 20000 100,00 10200 4,000
Laper 2964.4  1.3921 10200 10200  4.00

hg

Compute | Cancel | ALCERT |

The computed area is 964.4 sg.m but the aspect ratio is only 1.3921. To get the aspect ratio at elevation
102.0 to be 2:1 you must increase the aspect ratio at elevation 100.0.

O Click on the cell containing the aspect ratio of 2.0 in the first row. Type in a value of 4.0.

You will find that an aspect ratio of 4:1 at the pond bottom will yield a ratio of just under 2:1 (1.9397:1)
at the top and the surface area at level 102.0 is 1052.8 sq.m. You should see a Storage Data form similar
to the one below.

=10l x|

M. STORAGE Data

I? LAYER| Battom | Aspect | Battom Top | Average
area | ratio | elevation | elevation | sideslope
% Layer 1/213.00 4.000 H00.00 10200  4.000
Laper 210528 1.9397 10200 10200  4.000

23

Compite | Cancel | ACEERT |

You now want to compute and transfer this updated data to our Level — Discharge — VVolume grid over in
the main pond window.

O Press the [Compute] button.
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This refreshes the column of volumes. Doing this also enables the [Accept] button on the Pond Storage
Data form. Because of your change to the aspect ratio the volume at level 102 is now increased to
1180.448 c.m.

LEntriaal 139 uniul minues |

|nzert Fow
Delete Row

Clear Gnd

O On the Storage Data Form, click the [Accept] button to close it.

Note, the Storage Data Form can be re-opened and edited later if you wish. It is more usual to have more
‘layers” with different side-slopes but for this tutorial only one layer is used for simplicity. MIDUSS lets
you define up to 10 layers.

You will see on the Level — Discharge — Volume grid that we have no data in the Discharge column. We
will do this next.

Defining the Outflow Control Device

Another item on the special Pond menu is Outflow Control. You can design orifices, weirs and pipes to
control the outflow. These control are used to define the Discharge on the Level — Discharge — VVolume
grid We will design an orifice first.

O Select the menu item Outflow Control / Orifices.

Main Menu  Storage Geomekry | Qutflowe Control  Rooftops  Plat

. POND DESIGN ieirs

Peak inflow 0.933 %

T arget autflow Im Fipes
Hydrograph wolume 13700000

Required walurme 589000

Murmber of stages 1

Compute Gutkow
Clear CutFlow

Minimum water level 100000 Graph OutFlaw

A form similar to the previous storage geometry form now appears.
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™ OUTFLOW Data =10l x|

[1 [ORIFICES | Orifice [ Orifice Orifice | Mumber of
ifvert coefficient | diameter onfices
I%l Orifice 1 100,000 0.530 0210, 1.000

Compute | Cancel | ACEERT |

O Click on the spin-button to open a row to define an orifice.

MIDUSS will calculate default values of the orifice. The following assumptions are used:
e The invert of the orifice will be at the bottom of the pond,
e The coefficient of discharge is 0.63, and

e The suggested diameter is sized to discharge 25% of the target outflow with a head
equal to 1/3 of the maximum depth.

These assumptions are merely starting points for the design. You can change them to suite your own
requirements. In general, MIDUSS generates a conservative design. For this tutorial we will accept the
MIDUSS assumptions. You can define up to 10 orifices.

O On the Outflow Data form press the [Compute] button. Just as with the Storage Geometry
form, the Discharge column is filled in to reflect your orifice design.
LEniraidal 1ag uniul minues |

[nzert Fow
Delete Row

Clear Gnd

O To close the Outflow Data form press [Accept].

The outflow control should probably include a weir to pass the higher flows — particularly for the more
severe historic storm.

O From the Pond special menu select the Outflow Control / Weirs menu item.
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Main Menu  Storage Geometry | Qutflow Control  Rooftops — Plak

M POND DESIGN M 1] x|
Crifices

Free s il oy 02ED Horizonkal Orifice

Target outflow Im Fipes
Hydrograph wolume 1370000

Required volume 553,000

MNurnber of stages 1

Compute CutbFlog
Clear Oukflow

Mimirmurn water level 100,000 Graph Outflow |

A similar form to the previous orifice design now appears.
O Open adata row by clicking on the spin-button.

The default data is displayed. These data are based on certain simple assumptions:
e The crest elevation corresponds to 70% of the maximum depth.
e The coefficient of discharge is 0.9.

e The weir breadth is estimated to pass the peak inflow with a (critical depth/
breadth) ratio of 0.2.

e The side-slopes are vertical.

O Change the side-slopes to 1H:1V (i.e. 45°) but leave the other parameters unchanged
Your Weir form should look like the one below.

™. OUTFLOW Data O] x|
[1 [wEIRS] Crest | ‘weir | Crest | Left | Right

elevation | coefficient | breadth | sidezlope | sidezlope
% weir 1(101.40 090 1.10 1 1

Compute Q Cancel | ALCERT |

O Press the [Compute] button to update the Discharge column on the Level — Discharge —
Volume grid on the main pond window.

You should see that the column of discharges is updated for elevations above the weir crest elevation of
101.4.
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| (L= QLIRS L L= L= | (SRR SN THIE AN 2 |

Level |Discharge  [Wolume ;I

101,200 0.09951 502623

101,300 570,415

101.400 (42732 Insert Fiov
101,500 719.877 ]
101600 801,800 Dielete Fol
101,700 0.4543 888630 ]
101,800 O.BEF0 980,681 Clear Grid

107,900 09267 1077.883
102,000 1.234 1180.445 j

O On the Weir Outflow data form press [Accept] to close it.

The Pond special menu include a Plot item that lets you graph the storage and/or discharge characteristics.
O Select the Plot/ V, Q = f(H) menu item.

Main Menu  Storage Geometry  Outflow Control - Rooftops | Plat = Split Gutflow

™. POND DESIGN o [=]
¥ = F(H)

Peak inflow 1933 C.mfsen

Route = F{H)
Target outflow ||:|_3|:||:| condses Q = W)

You can enlarge the plot by dragging the corners of the graph window. The highly non-linear nature of
the blue, stage-discharge curve is clear. You may notice a small convex segment of the orifice discharge
curve below an elevation of 100.2 which is caused by the orifice operating as a circular weir when the
depth is less than the diameter.

M. Pond data graph O] x|
Cem R0, i 7RO, 1000, 1250,
10250

10200 "

101.

L
pd
/

e sec
.25 11.50 .75 .00 .25

73
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Refining the Pond Design

O You can now press the [Route] button to see how the pond performs.

LIy ¥WaLel Ic Y el I [REIEREIN ] ncuc I
Results

Peak. outflow IEI.1 93 cmizec |1

b a=irum level 10 525 L\}metre

bd axirmum storage 404 .M

Centroidal lag 2h:18 minutes

Lewvel Dizcharge  |Yolume ;I

From the Pond Design form it is clear that the design is conservative. The peak outflow is only 0.199
c.m/s — well below the target outflow of 0.3 c.m/s and the storage volume is too large at 740.4 c.m. The
weir is overtopped by a head of 125mm (101.525 — 101.400) for about 55 minutes.

ITHENNNAN YOS IS Y sl I [QE1N) Hncsu= 1
A i '
b awiruinn vater level W metre ceER l T \ Rl EEb bt o
Starting water level I‘I 00000 | metre Keep 4l ) ;
r deszign data ! ! ! ! '
“Results r Shov Test [ R o Voo
Peak outflow n.133 C.INASE0 hydrograph ]
b awimum level @ el A R e L
M asimurn storage 404 1T / ' ' ' ' : ;
Centroidal lag 2h:18 minutes ei1re2§ee
55 min 110 min
Inzert Bow | 02— J
Delete Fow
I:Ieer Grid 0.0 I I I I I

Of the various ways in which the outflow could be increased, reducing the land area required for the pond
will probably yield the greatest cost saving.

O Select the Storage Geometry/Rectangular pond menu item to re-open the Storage
Geometry Data form again.

O Reduce the base area by entering 150 sg.m at elevation 100.0 then click on another cell to
refresh the results.

The surface area is reduced to 895.9 sq.m.
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™ STORAGE Data =] g3

I? LAYER| Battom | Azpect | Battom Top | Average
% area | ratio | elevation | elevation | sideslope

Layer 1|150.00 4000 10000 10200 4.000
Laper 2835.9,, 1.8304 10200 10200  4.000
b

Compute | Cancel | ECEERT |

O Press [Compute] to update the “Volumes’ column. There is no need to press Accept at this
point.

O Press [Route] again.

The peak outflow increases to 0.282 c.m/s, the volume is reduced to 637.6 c.m. and the head over
the weir increases to 0.195 m. Try reducing the base area still further.

O On the Storage Data form once again, change the base to 140 sg.m.

O Press [Compute] and [Accept] the revised volumes.

O [Route] the flow again.

From these actions you will see that the surface area is reduced to 869.3 sg.m., the maximum storage is
617.5 c.m. and the peak outflow is 0.296 c.m/s. A fragment of the Pond Design form is shown below.

Results
Peak. outflow IEI.2'EIE A sec
b Smirnumn esel 101.604  metre
bd aximum storage E17.4 .M
Centroidal lag Th:56  minutes

From the Outflow hydrograph Table, you may notice a small error in the volume continuity. This is
caused by the pond outflow hydrograph being longer than the maximum hydrograph length so that the tail
of the recession limb is truncated. MIDUSS attempts to calculate a correction in such situations but it
may not always be precise. The graph of the Inflow and Outflow hydrographs is shown below.
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™ Inflow & Outflow =10l x|
rinUtes 108
10— [ il 007368 |4
£ 1sec A Outflow (01132 |
&
0.6+
0.4~
02—+
rarntes
I:II:I 1 T T T T T T T 1 1 1 : : :
20 40 &0 B0 100 120 140 160 180 200 220 240 260 280 300
Plat duration 4 ¥ (300 minLtes

O Press the [Accept] button to close the Pond Design forms.

Aocept |
K.

eep all
r design data
Showe Test
r hwdrograph
| T [ I
At this point the Peak Flows table is updated.
M PEAK FLOWS (15) _ (O] x|
Ma. |Cammand R unaff [ Al Okl Junction -
3 |Add Runaff n1as +0.138 0.000 0.000
4 Channel Design n1as +0.138 0.000 0.000
5  |Channel Route 300 | 0,783 n1as k0158 0.000
B |Mest link n1as F0.158 0158 0.000
7 |Catchment 4 F1.215 0158 0158 0.000
3 |Add Runaff 0215 k0253 0158 0.000
9  Pipe Design 0215 k0253 0158 0.000
10 Pipe Route 350 0215 0.253 k0240 0.000
11 |Combine 2 0215 0.253 0.240 k0240
12 Start - Mew Trbutary 0,215 F0.000 0.240 0.240
13 |Catchment 1 F0.933 0.000 0.240 0.240
14 |Add Runaff 0983 F0.933 0.240 0.240
15 Pond Route 0.983 0983 #0295 ‘0240 %

Notice that the design of a pond places the results directly into the Outflow column. This is because you
Routed the flow as an integral part of the pond design.
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In conduits such as pipes and channels you need to use the Route command to place the flow in the
Outflow column. In design elements such a pond, culvert, trench etc. routing is part of the design process.
The following table summarizes this point.

With design ...when the design is accepted,

element... the active hydrograph is:
Pipe Inflow
Channel Inflow
Route Outflow
Pond Outflow
Cascade Outflow
Trench Outflow
Diversion Outflow
Culvert Outflow

Saving the Inflow Hydrograph File

As it is possible that you may want to revise the )

pond design when you subject it to the historic ('50

storm, it would be useful to save the pond inflow
file before continuing.

Rescue03.bin

O Select the File / Save file / Hydrograph / Inflow command to open the Windows file dialog.

File Edit Hwydrology Hpdiograph Design Show  Automatic
Open Input File
Dpen Output file

Save Seszion
Load Seszzion

! ] Rairfall...
Load file... 3 Hydrograph... » Riuroff

Frint 5 etup Okt lg

Frint r
Temparary
=

Exit

O When the File Save common dialogue box is displayed, enter the name ‘pondinflow’. There
is no need for the 005hyd extension as MIDUSS will do this.
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Savejn:la Ml obs j ﬁl

File name: Ipnndinflntﬂd I

Save as type: IE'-.fent Hydrograph [*.008kyd] j

| Save I
Cancel |

&

Q Click [Save]

The File Input / Output form is displayed.

M. FILE INPUT/OUTPUT |

File operation Type of File Show graph
# Save File [write) ¢~ Rainfall Hyetograph v
" Load File [Fead) * Flow Hydrograph Shaow table
YWirite contents of rainfall heetograph or flow hydrograph to a file v
pondinflow. D0Shyd EE = [plethidioaraeh
. £ Bunoff
0 | Inflaw
£ Outfow
" Temporany
Event Hydrograph (*.005hyd) j " Test
Description Iflaws o pond from area #1

b @irnunn flow 0.933 C.M/SEC
Time Step 5.00 minLtes
MHumber of values 300

Edit

Cancel

.ﬁ.ccTt

O Confirm the File Operation is selected to be ‘Save File (Write)’.

O Confirm the Type of File is selected to be ‘Flow Hydrograph’. This causes the Flow

Hydrograph frame to be displayed.

O Confirm that the desired Flow Hydrograph is selected as the “Inflow’.

O Make sure the file is to be saved to your working folder. In this case to MyJobs.

O Confirm the Hydrograph type drop-down list box; make sure the ‘Event Hydrograph

(*.005hyd)’ is selected.
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YWiite contents of rainfall hwetagraph or flow hydrograph to a file

pondinflaw. 005hyd EE = pieaiidea
. " Bunoff
o= 2] £+ |rflaw
£ Outfow
" Tempaoral
Event Hydrograph [*.005hyd] " Test
Al Files [*.7] :
Starm Files (7. stm) prn ares #1 Wik
Junction Files [7jne]
Teut Files [ tut] ; =
bazz B ain Digtibution [*.mrd] e sec
Hudrograph [* hwd nLikes Car

Event Hydragraph [*.005hyd)

a Press the [View] command button to display the Graph and/or the table. This is necessary to
enable the [Accept] button.

M Inflow 10| x|

101

o.mfae; 4
03+

o
T
T

0.4+

024

j Iminutes
Dl:l L 1 1 1 1 1 ¥ I L L L L L ]

30 40 60 20 100 120 140 160 120 200 220 240 260 280 300

Plat duration 4 » 300 minutes

a Press [Accept].
O Type in a description of at about 20 characters as: “Inflow to pond from area #1”.
O Press [Accept] again to close the form.
The File Input / Output command allows you to read or write any hydrograph or hyetograph you are in

the process of using at the time. You can generate hydrographs in other software packages and then
import them to MIDUSS using this feature.
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Adding Flow from the Two Branches

When the Pond Design form was closed, the Peak Flows table was updated with a new record showing
the value of 0.296 in the Outflow column. If you assume that the outflow from the pond is close to the
junction node 2, you can add the pond outflow to the junction at node 2 without the need to define a
connecting pipe or channel.

Catchment 3

~ Channel 300m_—._ Pipe 350m Pipe 400m

= P o 1P &)
3 > 4 > 2 >S5

Al A
Catchment 4

Pond
1)
N

Catchment 1

Q From the menu select the Hydrograph/Combine command.

Hydrograph  Design Show  Automatic
Undo
Start Mew Tributary
Edit inflows
Add Runoff
Hest Link,

Confluence %

Copy Inflov to Diutflow

Refrezh Junction files

Mowe Outflow to Test hpdrograph
Edit Test hydrograph

The process is simpler this time because you have already created the junction node. Follow the
directions in the yellow box as before.

O Click on the row describing Node 2 to highlight it, This enables the [Combine] button.
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™. COMBINE x|

Mumber of Junction Modes |1 W
Add
Junchion Modes Availlable
Cancel
0.240
Combine
Secept

Prezs [Combine] to add the current Outflow ta the zelected node.

O Click the [Combine] button to update the peak of the total junction hydrograph to 0.527
c.m/s.

Junction Modes Available

0.240

Cancel

Combine

MIDUSS displays a message to confirm the junction file name, the peak flow and the total volume.
O Click [OK] and then [Accept] to close the form.

2 {‘ 0527 AMode 2-junction of links T &

LCombine

Accept
i

Mow press [Accept] to finish the Combine operation.

You have now combined all the flows from all catchments 1, 3 and 4 at Junction node 2.

The Peak Flows table is updated and should look like the one below.

Mo. |Command Fiunoff [ flc Outflowe  [Junction  «
12 |Start - Mew Tributary| 0,215 F0.000 0240 0240
13 |Catchment 1 0.983 [0.000 0240 0240
14 |Add Runaff [0.983 F.983 0240 0240
15 |Pand Route [0.983 0983 F0.296 0240
16 Combine 2 0.993 0.933 0296 0527 i
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Designing the Last Pipe

The final step in the design is to recover the accumulated flow from the Junction node 2 and design a pipe
to carry this flow over the last 400 m reach.

— Catchment 3

/

¢/ . .
~ Channel 300m_—._ Pipe 350m Pipe 400m
3 > 4 > 2 >S5

2

Catchment 4
Pond

(1)
N
Catchment 1

O To recover the hydrograph at Junction node 2 select the Hydrograph/Confluence command.

Hydrograph  Design Show  Autornatic
Undo
Start Mew Tributary
Edit inflaws
Add Runoff
Mewt Link,
LCombine

Copy Inflov to Dlutflow !

Fefresh Junction files
taove Outflow to Test hydrograph
Edit T ezt hudrograph

The Confluence dialogue form below is similar in appearance to the Combine form. The [New] and
[Add] buttons are disabled as they have no relevance for the Confluence operation. The 3-column list box
shows the currently active junction nodes.
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™ CONFLUENCE . x|

Mumber of Junction Modes |1 e
Add
Junchion Modes Availlable
Cancel
Confluence
Secept

Prezs [Confluence] to copy the flow from the selected Junction
niode to lnflov.

O Click on the row describing Node 2 to highlight it. This enables the [Confluence] button.

a Press the [Confluence] button.

You will see a message box that reports the junction file has been deleted. In fact, the file is not really
deleted but is renamed with the extension *.JNK. You may therefore recover the file by renaming it prior
to the end of the session at which point it will be erased.

Your Peak Flows table should look similar to the one below. Notice that the Confluence flow of 0.527
¢.m/s you just processed is now sitting in the Inflow column ready to be used to design a network
element.

Mo, [Cormand Runoff [ il CIuatflae Junction
13 Catchment 1 k0983 0.000 0240 0.240
14 Add Runaff 0983 k0983 0240 0.240
15 Pond Raoute 0983 04983 F1.296 0.240
16 Conibire 2 0983 04983 0296 JiLEr
17 |Caonfluehce 2 0983 0.000 -

Also, on your layout you will now see a small connector circle added to node 2. This indicates that there
is an Inflow ready to be used for design. Next, you will design a pipe to link to this node.
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The Final Pipe Design

The Inflow hydrograph is 0.527 ¢.m/s and we need to design a 400m pipe.
O Select the Design / Pipe command.
Q Assume the default value of n =0.013
O Use a 675 mm diameter pipe and use a 0.5% gradient.
O Press [Design].
This design will carry the peak flow with a depth of 0.5 m. Note, however, that the critical depth is only

slightly less than the uniform flow depth. This implies a Froude number close to 1.0 which is close to the
condition of easy wave formation.

Q Flatten the slope slightly to 0.45%.

O Press [Design]. This produces a flow depth of 0.517 m. Your Pipe Design windows should
look like the one below.

M. PIPE DESIGN x|
Current peak flow 0527 C.mdgec Diamete|Gradient|Welocity | «
o metre  |% mizec
bidstuile o013 0450 3415 3313 WD
Diarmeter ID.E?E metre 0525 1601 2434 /-\
Gradient |.45 4 0600 0736 1.863 For §F— )
0B/ 10393 1472
— Design 0750 0224 1193
0900 0085 0828
Drepth of flow n&17 metre  [77 D] 1050 0037 el |- Yoell517
Pipe capacity 0.564 c.mgen
Welocity 1.79 mizec
Critical depth 0462  mebe A 0o
. Cancel | ccept
Specific energy 0.ea metre

O Press [Accept] to close the Pipe window.
On your layout a small pipe is added to node 2. It will be lengthened with the Route command.

Next, you need to route the flow.
O Select the Design / Route command
O Enter 400 m for the Reach length.
Q Press [Route]
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™ ROUTE N [=]
- Last candu ; Feak Inflow 0527 C.mdzec

Type Fipe Reach length |4EII:| metre
Diiarneter 0.E7S metre H-factor <= 05 0375

Gradient 0.450 4 K-ag 167.5 zeconds
kd anning 'n' nma FPeak Outflaw 0526 c.mfsen
Ciepth of fow 0517 metre [T Specify values for ¥ and K

Flow capacity 0.564 .M 3ec - Chaw Test Foute Cancel

hwdrograph
Ilzing 1 reaches of length 400.0 metre UnDa
. : : Aocept

Ilzing 2 timesteps of duration 150.0 secondz

M. Inflow & Outflow =10 x|

06T ¢ mfses

o
i
|

=
e
]
1

o
b
]

T

]
—_
]

1

20 40 60 20 100 120 140 160 120 200 220 240 260 220 300

Flat duration « p (300, minutes

This yields an Outflow peak flow of 0.526 c.m/s with negligible attenuation and lag. The Peak Flows
table is updated with another line item.

Mo, |Command R unaff [l Outfloos (Junction -
15 Pond Route 0.45a3 0923 F0.296 0240
16 Combine 2 0.45a3 0923 0.2596 FORZT
17 Confluence 2 0.45a3 FORZT 0.2596 0.000
18 Pipe Design 0.45a3 FORZT 0.2596 0.000
19 Pipe Route 400 0.45a3 0527 F0.526 i 0.000 -

This finishes the design for the 5-year storm.

Your layout should look similar to the one below.

58 MIDUSS Version 2 Tutorial Manual



M. Layout _ |0 x|

Zoom level % 1 | Scale metre.-"-m |3EIEIEI. % Mwd ¢ ME Show Obj.# | Dbject Coords

l’l]

1| |

You will recall that we specified an output file at the beginning of this session. As you were designing
this drainage network, MIDUSS was storing all your design decisions in this output file. The output file
is used for reporting purposes and will also be used as an input for MIDUSS in Automatic mode.

You can view the output file at any time.
Q Click the menu item Show / Output File.

File Edit Hudrology Hudrograph  Design | Show Automatic Tool:  Window  Help

N Layout W
v Layout

Zoom level [&] 1 [ Scale me
b DesignLog  Chrl+l

FY i |
4] 200 Wwidth{1 500 Flow Peaks Cu@ | 3F

_NE She

Show grid

T abulate »
Guick Graph »
n e
Graph Style 7
Graph
= |

Notepad will open and contain the data for our output file Tutoriall.out.
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& Tutoriall - Notepad = [=]

Fil= Edit 5Search Help

MIDUSS Output ----—--—-—-——————

MIDUSS version
HIDUSS created

Uersion 2.88 rev. 176"
Saturday, January 63, 2004"

" 18  Units used: ie METRIC"
" Job folder: C:\My.Jobs™
" Output filename: Tutoriali.out”
" Licensee name: Laurence Smith"
" Company Alan A. Smith Inc."
" Date & Time last used: 1737804 at 5:26:15 PH"
- | TIME PARAMETERS™

" 5.888 Time Step”

" 180.000 Max. 3torm length™

" 158d4.888 Max . Hydrograph™

" o32 STORH Chicago storm"
" 1 Chicago storm”

" 1148.888 Coefficient A"

" 6.800 Constant B"

" 8.848 Exponent C"

" 8.358 Fraction R"

" 128.880 Duration”

" 1.888 Time step multiplier™

151.740 mn/hr*
39.238 mm'*

Maximum intensity
" Total depth

" 6 885hyd  Hydrograph extension used in this file™

"33 CATCHHENT 3"

" 1 Triangular SCS™

" 1 Equal length™

" 1 SCS method™

" 3 catch 3"

" 208.800 % Impervious™

" 3.588 Total Area”

" 125 .088 Flow length" LI

You can also view all your design iterations for all the drainage elements in the network.
Q Select Show / Design Log from the main menu.

Show  Automatic  Tools

Output File  Chrl+0
v Lapout

Flow Peaks  Chl+0 !

Tabulate »
Quick Graph »

laraph Style

Graph

Notepad will open and contain the contents of the Design.log file that MIDUSS is constantly updating in
the background.
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i Design - Notepad _ O]

Eile Edit Search Help

" CHANHMEL DESIGH 173704 S:28:34 PH -
Manning ‘n*' changed to 8.848

Depth of flow changed to B8.268

Gradient changed to 8.258

Depth of flow changed to 8.386

CHAHHEL Design Accepted

ROUTE 173704 5:28:44 PH

Reach length changed to 2060.000
Peak Outflow changed to 8.158
ROUTE Design Accepted

PIPE DESIGH 173784 5:36:81 PH
Hanning 'n' changed to 8.813
Diameter changed to B8.525
Gradient changed to 8.480

Depth of flow changed to A.481
Depth of flow changed to 8.481
Depth of flow changed to A8.481
Depth of flow changed to A8.481
PIPE Design Accepted

ROUTE 173704 5:39:32 PH

Reach length changed to 350.000
Peak Outflow changed to B8.248
ROUTE Design fAccepted

FOHD DESIGH 173704 6:54:56 PH

Target outflow changed to 8.388

Levels column in HQU grid re-computed 1.888 to 3.0080

Levels column in HQU grid re-computed 188.888 to 1082.08088
Define Rectangular Pond Layer LI

MIDUSS includes a feature called Save Session which is like saving a snapshot of exactly where you are
in a session. This let’s you continue where you left off in a previous design session. You can do the
same by running the output file in Automatic mode but Save Session is quicker and easier to use.

We will not be using the corresponding File / Load Session command to continue this manual design but
the Save Session command is included here to illustrate the procedure.

Q From the main menu select File / Save Session.
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File Edit Hydrology |
Open [hput File
Open Output file

Save Seszion

: I
Load Session k

Save file... *
Load file... *
Frint Setup

Print 3
Exit

A warning message will appear telling you that MIDUSS will now close down.

warmingl |

Ywhen the curent design seszion hagz been saved, the
File/E «it' cormmand will be uzed to cloze MIDLSS.
Are pou sure you want thiz to happen?

Preszs [vez] to continue with Save Sezsion
ar [Ma] to abart thiz commatnd.

Q Click[Yes]

Another message appears telling you the name of the Session filename. This is always the name of your
current output file with “.bin” added. In this example the session filename is Tutoriall.out.bin.

File Saved B |

[rata from thiz zeszzion has been saved to
Tutariall. aut.bin

Contentz of the Output file Tutarial . aut
will be added when you Exit from MIDUSS.

The Session file will be stored in your working folder. In this tutorial we have been using MyJobs as the
working folder. You should be aware that any previous session files in the working folder with the same
name will be overwritten. Hence, if you want to save several MIDUSS sessions you will need to
navigate to the working folder and change the name of the previously created .bin files.

As MIDUSS exits you will see a message providing you with a quick summary of the runoff areas for all

the catchments used in the session. This data can help you feel more comfortable that no catchments
were missed in the design session. This data is also provided at the very bottom of the output file.
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Runoff Totals |

On E=IT, runoff areas have been tatalled

Total Catchrnent area =11.000  hectare
Total Impervious area =4.700  hectare

Presz [0K] to continue with ExIT
o [Cancel] ko return o MIDUSS

Cancel |

Q  Click [OK]

Finally, before closing down MIDUSS reminds you of the name of the output file. This file will be used

in Automatic mode to test and adjust your drainage network under a more severe storm.
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Notes:
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An Automatic Design for a Historic Storm

When the design for the 5-year storm has been

completed, you can check how this drainage

system will respond to the more extreme event

described by the 3 hour historic storm defined at

the beginning of this tutorial. Rescue04.bin

You can use the Automatic mode to do this without having to re-enter all of the commands and data from
the keyboard.

The procedure is described in the topics that follow in the remainder of this tutorial and can be
summarized as follows.

e Run MIDUSS and define a new output file.

e  Use the previous output file to create an Input Database called Miduss.Mdb that resides
in your local \My Jobs\ folder.

e Run MIDUSS in Automatic mode using the database as input.

e  Step through the database in EDIT mode to allow you to modify the design parameters as
desired.

e When the previous Chicago hyetograph is displayed, reject this and replace it with a
historic storm.

e  Continue with the design, making any adjustments that you may feel are appropriate.
These will include some refinement of the Pond design and separation of major and
minor flow components if a pipe is surcharged under the more severe storm.

e Complete the run and compare peak outflows for the two events.

First Steps

O Start MIDUSS and acknowledge the various messages.
When you reach the message asking if you wish to use the previous output file again. Reject this.

The mouse will be positioned over the File / Open Output file command to specify a new filename. You
must use a different filename to avoid overwriting the output file created in the previous session.

Q Click File / Open Output file menu item.
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Q

Q

66

File Edit Hydmology |
Cpen Input File |

Save Session
Load Seszion

Save file.. »
Laad file... »

Frint 5 etup
Erirt »

Exit

For this example, use a different output filename such as ‘C:\MyJobs\TutorialB.out’.

Select File / Open Input File command. We want to use the output file from the previous
session an input resource for this session. This is where we declare the name of the file to be
used.

File Edit Hudrology |

Open Output file !

Save Seszzion

Load Seszion

Save file.. »
Load file... »
Prirt Setup

Errirt »
Exit

A File Open dialog box is displayed. Select the file used in the last session - it was
Tutoriall.out.

Open

Laak in; |E Mulobs j ﬁl

TutarialB

File narme: |Tutu:urial1 Qpen

il

Files of type: IMiduss Output [* Out) =] Cancel

Click [Open].
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A window titled ‘Create Miduss.Mdb’ is opened similar to the one below.

M. Create Miduss. Mdb O] =]
Source Output file: C:hkwlabesTukariall. aut

Commands processed: I23
Recardz proceszed: IEEIEI

Source Output file C:hwlobzhTutoniall . out
haz been succeszsfully proceszed and
database Miduzz Mdb has been created.

This is where the input file is processed into a file named MIDUSS.Mdb. This is a quasi-database file
that MIDUSS uses to process all the commands and data in an organized manner.

The names of your input files will change from project to project and from session to session, but there is
only one MIDUSS.Mdb file created and used by MIDUSS for Automatic processing. However, the
MIDUSS.Mdb file is stored in the folder where the input file originated so it is normal to have one
MIDUSS.Mdb file in each of your working folders.

Q Click the [Finish] button.

Reviewing the Input Database

Before running the Input Database, it is worth taking a moment to review the file Miduss.Mdb.
O Select Automatic / Edit Miduss.Mdb Database.

isign Show | Automatic Tools Window  Help

Create Miduss,Mdb Database

Edit Mid Jdb Database
Fun Miduss,Mdb

Enable Control Panel Buttons

The window shown below is displayed. The Edit Panel lets you navigate through the file to verify or
change data. If you want to edit any of the command parameters it is possible to make simple changes in
this window. However, this can result in processing errors if you are not careful and editing at this level
should be left until you are experienced with MIDUSS. In the remainder of the automatic session, you

will be processing and adjusting the design but will do so interactively and not by editing this
MIDUSS.Mdb file.

MIDUSS Version 2 Tutorial Manual 67



M Edit Panel _ |O] x|

Mdx| Crnd " alue| Descrption -
[ 3 1 ] 0f MIDUSS Output b —
20 0] MIDUSS wversion Wergion 2.00 rev. 176 o
3 0 0 MIDUSS created Saturday, Januan 03, 2004
4 0 10)  Unitz uzed: ie METRIC
a0 0| Jobfolder: C:\hwlobs
G 0 0] Output filename: Tutoriall . out
70 0| Licenzee name: Laurence Smith
g 0 0| Comparmy Alan A, Smith Inc.
9 0 0| Date & Time last uzed: 1/3/04 at 52615 PM
10/ 31 0| TIME PARAMETERS
11 0 5 Time Step
12 0O 180 Maw. Storm length
13 0O 1500 Mas Hydrograph
14 32 0|STORM Chicago storm
15 0 1| Chicago starm
16/ 0 1140| Coefficient A
17 0 & Congtant B
18 0O 0.834| Ewxponent C
19) 0 0.35| Fraction A
200 0 120| Duration
21 0 1| Time step multiplier
220 (| M aximum internzity 151,740 mmshr
23 0 0| Total depth 392300 mm
24 0 B 005hyd Huedrograph estenzion used in thiz file
25 33 Q| CATCHMENT 3 -
1 I I e (] 4 Teimim e e h|—‘

To provide an overview of the session, you can also review a subset of the records.
O Click on the down arrow and select All Commands.

You will see a summary of all the menu commands that are used in the database file.
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M Edit Panel _ |O] x|
Next Command || 4] HIDUSS Dutput

Al COMMAND S ~| Mest | Previous | Close |

All Records a —

Sl CLIMEAN DS — Lt

AllHYDROLOGY
Time Parameters

TIME PARAMETERS

STORM Chicago storm

(S CATCHMEMT 3
Catchments HYDROGRAPH Add Runaff
Lag & Route CHAMMEL DESIGH
B aseflow ~IROUTE  Charnel Route 300
23| 40 0|HYDROGRAPH Mest link
92| 33 Q| CATCHMENT 4
128 40 0{HYDROGRAPH Add Runatf
131 &1 0|FIFE DESIGH
140| &3 0O|ROUTE  Pipe Foute 350
152 40 0|HYDROGRAPH Combine 2
153 40 O/ HYDROGRAPH Start - Mew Tributary
162 33 Q| CATCHMEMNT 1
133 40 0{HYDROGRAPH Add Runatf
201 54 Q{POMD DESIGH
250 47 0| FILEL_O “wiite/S ave pondinflow, 005hed
289 40 0|HYDROGRAPH Combine 2
266 40 0O{HYDROGRAPH Confluence 2
273 A1 0|FIFE DESIGM
282 &3 QO|ROUTE  Pipe Foute 400
294 38 QO[START/RE-START TOTALS 2
233 19 0{E<IT
*
« | v

Starting the Automatic Run

O Select the Automatic / Run Miduss.Mdb menu item to start the run.

|.ﬁ.utnmatic Tools  Window  Help
Create Miduss,Mdb Database

Edit Miduss,Mdb Database

hh)
Enable Control Panel Buttons

The Control Panel shown below is displayed in the lower right of the screen. In its default size it
displays only 9 records at a time but you can increase the height of the window by dragging on the top or

bottom edge of the form.
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Control Panel
| stee | eom | oswp | omack | mewusl | close |
Hext Command: | [4]| 4 |Datal Llﬂl
M dx| Crad| W alue | Dezcription =
1 I] 0 WIDLISS Oudput =
2 0 0] MIDUSS wersion Werzion 2.00 rew. 176 =
3 I} 0 MIDLISS created Saturday, January 03, 2004
b 4 0 10| Units uzed: ie METRIC
5 0 0| Job falder: Gy Jobs
G 0 0] Codpst filetarme: Tutarial out
i 1] 0| Licenses narme: Laurence Smith
a 0 0] Company Dlan 0. Smith Ihe.
] I] 0 Date & Time lazt used: 17304 at 5:26:15 P il

When initially displayed, only the first 3 records have been read and the current record — indicated by the
right arrow in the left margin of the grid — is about to read the units used. Note that if you have specified
the wrong type of units for this input file, MIDUSS will change the units for this design session to match
these used when the previous run was made.

The default command button is [RUN] which processes the commands sequentially and continuously
without giving you a chance to change or even monitor the results.

In this automatic run you will use the [EDIT] button to pause after each command to display the result
and give you a chance to modify the parameters.

Q Click on [EDIT].

MIDUSS displays the Time Parameters and the mouse pointer is automatically positioned on the
[Accept] button of the form. The maximum storm duration is 180 minutes, which is enough for the
historic storm.

Q Click [Accept] to close the form.

% TIME PARAMETERS - 10| x|

Time Step IE minukes
b ax. Starm length |1 an mniriLbes

kdax. Hydrograph |1 500 minutes Accept

Cancel
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Change the Storm Event

After you have accepted the time parameters, the mouse pointer is positioned over the [EDIT] button
again. The next record is seen to be the Storm command.

Control Panel

RUN | STER | EDIT | SKIP | s

Hext Command: Iﬂil STOM Chicago starm

Mdx| Crnd| W alue | Description

B 14 0l 1500 M. Hydrogrgh
15 32 0 |STOREM Chicago starm
16 0 1] Chicago starm

47 n 44 40 e mAR e med

a Click on [EDIT] to show the Storm window with the 2-hour Chicago hyetograph. You need

to specify the Historic storm instead.
Q Click on the Historic tab on the Storms form.

File Edit Hudmology Hudmograph Design Sf

M STORM COMMAND

Canada AES | His;%i'c'
Hu

istributiu:unl Mazs Curve

: Chica gﬂl

Q Check the box labeled ‘Check to set rainfall to zero’, and
O Increase the duration from 120 to 180 minutes
Q Click on the [Display] command button.

The Historic tab should now be similar to the figure below. The Graph window will be empty and the
tabular form will have an extra row added with all the 36 cells having a value of *0.00".

M STORM COMMAND =10 x|

Chicago stormns I Huff distril:uutiu:unl Mazz Curve |
Canada AES  Histaric |

R ainfall depth 0000 T

Diwration I i

180.0 minukes Display
W Check to zet rainfall to zero

Cancel

Enter Duration above and press [Displag! to
open the Edit table. As vou enter intenzities
the R ainfall depth and a graphical dizpay will Lccept
be updated.
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Defining the Historic Storm.

The Historic table is initially blank. You can now start typing in the intensities shown in the table at the
beginning of this tutorial. The correct date is shown in the graphic displays below.

O Enter the data for the historic storm using the data in the tables below.

Click on the first cell to select it for data entry. As soon as you type a numbers you will notice that the
first bar of the storm hyetograph is plotted and the Rainfall depth in the Storm window is updated. As
each cell value is entered, use the Right-arrow key on the keyboard to advance the active cell. When you
are at the right end of a row, pressing the Right-arrow will “wrap’ around to the first cell of the next row.

Note: On most Windows-type computers you need to use the

number keys on the main keyboard and NOT the left hand number
keypad.

You can copy and paste date from a spreadsheet such as Excel. In
transferring data to and from the Clipboard it is recommended that
the number of columns is the same in both source and target grids.

The tables and plot below show the status when 21 values have been entered. At this point the total
rainfall depth is 47.750 mm.

M. Hiztoric M=l E3

Tatal depth 47.750 mm Mawirurm 95.000  mmdhr |nzert | Delete |

5.0 [foo [150 Jeon Jes0  [a00 [aso0 Jaoo [450  [s00
5.0 12 12 14 15 21 19 18 15 14 12
550 |11 10 12 16 20 24 8 42 75 77
1050 |96 ] 0 0 0 0 0 0 0 0
155.0 1] 1] 1] 1] 1] 1] n'a n'a n'a n'a
72
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L RETE

_ o] x|
rinUtes I'I 03

Rainfal  |36.000 Il

M Historic -0 x|
Total depth 99.083  mm

bl aximurm 105000 mmdhr

Inzert | Delete |
5.0 [foo [0 Jzoo0 250 (300 [3s0 [400 (450 [500
5.0 12 112 14 15 21 19 18 15 14 12
550 |11 10 12 16 20 24 8 42 75 77
1050 |96 105 102 89 £S5 56 54 8 35 20
1550 |17 13 g 3 4 3

O Press [Accept] on the Historic storm tab to close all three forms.

The Storm Descriptor window is opened and contains the value of ‘005’ that you used for the minor
storm. MIDUSS remembers all previous data that has been entered into forms.

Q If not already highlighted, click on this text box to highlight the value and replace it with
100°.

M. 5TORM DESCRIFTOR

Supply up to 5 characters to semve az a 100 Cancel
_file l:!escriplgcur for hydrograph files created
it thiz sezsian. Accept

O Press the [Accept] key.

MIDUSS displays the message shown below.
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Storm Descriptor |

Huydrograph files created during this session will have
file names of the farm <YourFilenarme, 100kpd:

Yw'hen running in Automatic mode hydrograph files with the
previous extension: <008khyd > e.0. Outflaw] 23.005hyd
will be changed to; <100kyd > £.0. Outflow] 23.100hed

Preszsz [OFK] to accept thiz
ar [Cancel] to change the extension

Cancel |

The change in file extension means that if any hydrograph files are created they may have the same name
and share the same directory as previous hydrograph files but are distinguished by a unique file
extension.

O Click on the [OK] button. This accepts the action of replacing the previous extension
*.005hyd’ with the new file extension ‘.100hyd’.

Continuing with the New Storm

While you were changing the storm, MIDUSS has been waiting patiently in Automatic mode for you to
finish. Now that you have replaced the Chicago storm with the Historic storm you are returned back to
the Automatic Control Panel where you will continue the run.

The Control Panel should now show the next record (#25) as the start of the Catchment command for
area 3.

Control Panel

RUN | STEF | EDIT | skiP | ;

Hext Command: Iﬂil CATCHMENT 3

M d| Crod| % alue| D escription
4 24 1] E| 005hwd  Hydrograph extension uze:

25 33 0 CATCHMERT 3
26 1] 1| Trangular SC5
27 1] 1| Egual length

O Click on the [EDIT] button to cause the results of this command to be displayed.
Q Click on [Accept] on the Catchment form.

The peak flow is now 0.459 c.m/s. The Peak Flows table is updated.

M. PEAK FLOWS [2] =] B3

Ma. |Cammand R unaff [flian ikl Junction
1 |Histaric 0.000 0.000 0.000 0.000

2 Catchment 3 50459{% 0o00 | 0000 0000
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a Verify the layout plotting direction by pressing [Accept].

Select Quadrank

00 ——E
Select a s Accept
guadrant in _
order to define NE Plotting [urn DtFF |
Mool sk f | S Area ayau

O Back at the Control Panel, click on [EDIT] to execute the Add Runoff command.

a The Inflow hydrograph is displayed in a table along with a message confirming the action.
Click [OK] on the message to close both windows.

O Back at the Control Panel, click on [EDIT] to run the Channel Design command.

The depth in the channel has increased from 0.306 m with the previous 5 year storm to 0.458 m with this
storm. MIDUSS performs these design calculations automatically. You do not need to press the
[Design] button. Of course, you can override the MIDUSS designs and adjust any part of the channel
design. For this tutorial we will accept this channel design.

M CHAMNEL DESIGN o [=] 3
C t I fl 0459 e Harizontal Wertical

urrent peak, Flow c.mdsec Depth - Grade - Velocity I IE I'I.E
b anning 'n' ID.Ddﬂ

[ Define arbitrany cross-section

B azewwidth ID_BDD metie
Left banl zlope IS_DDD H: 1
Right bank slope |3.DDD H:1

Depth=0.453

Channel depth 1.000 metre B
Irevert elevation 0.000 rnetres *ior=0.260
Gradignt 0.260 A I

Dresign 12 [3 |4 5 &8 [ 8 3 Jo |
Drepth aof fow 0.458 metre &
Channel capacity 24910 C.Mfzec i
W eloity 0507 m/sec ﬁ
Critizal depth 0.260 metre A
KN 2

Accept
Cancel |

O Press [Accept] on the Channel window.

Inzert | Deletel IJrnda I Clear I ] I

At this point you should now feel comfortable with the way MIDUSS operates the Automatic run, the use

of the Edit button on the Control Panel and how you can edit and / or accept the various stages of the
design.

You are on your own for a few steps. Continue with the Automatic run to:
e Route the flow through the channel

e Add the runoff from area 4

e Design the pipe from node 4 to Junction node 2
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When the Pipe Design form is displayed a message is also shown warning you that the pipe is surcharged

Pipe Surcharged |
Current peak inflow of 0.795 c.m/sec
iz greater than pipe capacity of 0,272 c.mdzec.
Hydraulic grade line [HGL] iz 3.416%. |z thiz desigh acceptable?
Prezs [vez] to separate major and minor flow.

Press [Mo] to revize the degign to eliminate the surcharge.

Q Click on the [Yes] button to separate the major and minor flows and return to the Pipe Design
window.

A confirmation message will appear similar to the form below.

Separate Major flow? |

Do you want to use the Diversion command to separate the

inflows hydrograph into major [street] and minor [pipe]

flove companents?

Prezz [vYez] and then [Aoccept] ta rin Diversion command now.

Prezz [Ma] and then [&ccept] to accept the surcharge and continue.

O Click [Yes] again on the ‘Separate Major Flow?’ message box.

Q Then use the [Accept] command button to close the Pipe form. We will return to the Pipe
design in a moment. For now we need to design the Diversion.

The Diversion window should automatically open.
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Separating the Major System Flow
At this point you must split the Inflow hydrograph into two components:
e A minor system fraction which does not exceed the capture capacity of the pipe, and

e A major system fraction that is rejected by the minor system and which will flow on the surface
— typically on the street.

You can do this by introducing a diversion device that simulates one or more catch basins at the upstream
end of the pipe. The following steps summarize the process.

Q) Revert into Manual mode for steps (2) and (3) noted below. You may find this is not
always necessary but it is included here for completeness.
Note that using the [Manual] Control Panel button causes a ‘page marker’ to be inserted in
the database so that you can resume automatic processing where you left off. The [Close]
button does not allow you this flexibility.

(2)  Design a diversion structure that will split the inflow hydrograph into two components.
The outflow should have a peak equal to, or slightly less than the capacity of the pipe and
the remainder will flow on the major system — typically the street.

3) Make the Outflow from the diversion the Inflow to the pipe by using the Next Link
command.

(4)  Accept (or adjust) the pipe design for this reduced flow.

(5) Return to Automatic mode by clicking on the ‘Automatic / Resume MIDUSS.Mdb’
menu item and then execute the next command that will Route the captured flow through
the pipe to node 2.

(6)  Continue in Automatic mode.

The diagram below illustrates the technique of substituting a diversion structure plus a pipe when the
pipe is surcharged. At a later stage you can recover the diverted hydrograph and check the capacity of
the road system to convey this flow. The procedure is described in more detail in the topics which
follow.

> @_I:flow(4) > :

Major system flow
DIV0O0004.HYD

@l -
™ Inflow(4a)

Diversion
device (CB)
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Design of a Diversion Device

In most cases, if you have responded to a warning message, MIDUSS will open the Diversion window
automatically. If not, use the Design / Diversion menu to open it up.

In the top two rows, the form displays the peak flow of the current Inflow hydrograph and the type and
capacity of the last conduit. The node number is copied from the last Catchment area. This may not
always be appropriate and you may want to edit this. In this example it is correct because the runoff from
area 4 enters at node 4.

M DIVERSION ]|

Current peak: inflow 0.735 C.M/sEC

Pipe capacity 0272 C.mfsec

MNode rurnber |4 C.MMASEE Desian
Overtlow threshald ||:|.2?‘| C.IMASEE Cancel

[~ Computed outflow peak 0.271 [,\\sc.m.-’sec —
Required diverted fraction |-| oo Secept
Peak of diverted fow 0.000 C.mdzec

Yolurme of diverted flow 0.000 .

Diverted filename

Before doing the diversion design we should change to Manual mode on the Control Panel. This leaves a
bookmark in the database and we can resume running from that bookmark once our diversion completed
and pipe re-designed.

Q Press the [Manual] button on the Control Panel.
O Acknowledge the message about book marking this spot. Press [OK].

Q With the Diversion window now open, edit the Overflow Threshold to 0.271. This small
reduction will make sure that MIDUSS does not interpret the pipe as surcharged again.

Q Click [Design].

The lower portion of the Diversion form now includes the volume of diverted flow, the peak flow, the
name of the diverted file and an opportunity to enter a short description of the diverted flow.
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™ DIVERSION ]|

Current peak. inflow 0.795 c.mizec

Pipe capacity 0272 C.M/SEC

Mode number |4— c.mizec Design
Owerflow threshold W .mizec —
[T Computed peak outflow 0271 C.mfzec

Required diverted fraction IW e
Peak. of diverted flow 0524 C.mdzec

Wolurme of diverted fow 1502108 c.m

Diverted flename Di00004. 100kyd

Drezcription

O Enter a description such as “Major flow at 4”

When used following the design of a surcharged pipe, the Diversion sets the threshold flow equal to the
pipe capacity and assumes that the diverted fraction is 1.0 — i.e. 100% of the excess flow is diverted to the
hydrograph file DIV0O0004.HYD. You may prefer to set the diverted fraction to a value slightly greater
than 1.0 to allow for the increased carrying capacity of the pipe under surcharged conditions, i.e. when
the hydraulic grade line is steeper than the pipe gradient. Also, if the catch basins are fitted with inflow
control devices (ICDs) you may set the threshold to a value less than the pipe capacity.

If you think that surcharged conditions may cause the maximum outflow to be greater than the overflow
threshold, you can check the box labeled ‘Compute peak outflow’ to change to ‘Required peak outflow’.
You can then specify the peak outflow and the corresponding diverted fraction will be computed and
displayed.

O Click the [Accept] button.

The Outflow hydrograph exhibits a plateau or constant value because almost 100% of the excess inflow
is diverted. If the diverted fraction is less than 1.0 the “plateau’ will show some increase above the
threshold flow rate.
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M. Inflow & Outflow & Junction H=]E

03T o rmisec
0.6
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20 40 &0 B0 100 120 140 160 180 200 220 240 260 280 300

Plat duration ﬂ J ﬂSEIEI. minUtes

The outflow from the diversion can now be converted to the inflow to the pipe by using the Hydrograph /
Next Link command. If the Diversion command was invoked by a surcharged pipe, MIDUSS will do
this automatically so all you need to do is acknowledge this action.

Usze Mext Link Command |

The Diverzion command waz uzed to zplt the Inflow hydrograph

ift & gurcharged pipe into major and minor compornents.

Before continuing, you must uze the Hydrograph/Mest Link command
to engure continuity of peak flows and wolume.

r'ou zan then repeat the Pipe design in Manual mode
and cantinue with the Route command.

O Click [Ok} to acknowledge the message.

The result is seen in the Peak flow summary table displayed below.

Mo. [Command Funoff [l Cutflows  [Junction =
2 Catchment 3 k0.459 0.000 0.000 0.0o0
3 Add Runoff 0459 H0.455 0.000 0.000
4 Channel Design 0459 H0.455 0.000 0.000
5 Channel Route 300 | 0.453 0459 F0.451 0.000
B Mestlink 0459 F0 451 0.451 0.000
7 Catchment 4 k(.333 0.451 0.451 0.000
g Add Runoff 0333 HO.795 0.451 0.000
9  Diversion 4 0333 0795 F0.271 0.000
10 Mext link 0398 0271 0271 0000 s
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MIDUSS has detected that a surcharged pipe has resulted in the design of a Diversion. The program will
then inform you through a message that the next step is to repeat the Pipe design using the flow that has

not been diverted. In this case the flow of 0.271 c.m/sec. You should see the following message.

Repeat Pipe Design Ed |

The Diverzion and Mest Link commandz were caused by

trying to design a Pipe with inzufficient flow

capacity. You gshould use the 'Pipe Deszign' command

with the reduced Inflaw of 02771 c.mizec

Q  Click [OK].

The Design/Pipe window will open and a pipe design that will accommodate the 0.271 flow will be

presented to you for acceptance.

Current peak: flow 0.271 c.mfzec Diamete|Gradient{Velocity | «
o metre & m/sec
Manring [0.013 0300 7654 3034
Diameter ||:|.525 metre 0375 (27309 2454 /’——\
Gradient IEI. 400 b4 0450 0903 [1.704 ;
0825 0297 1282 | |17 7T
—Dezign 0e00 (0195 |0.953
0675 (0104 |0.757
Drepth of flow 0.429 metre  [B2 D] 0750 0059 0613 |- e 47
Pipe capacity 027z C.Mfsen
Welocity 1.432 mfzec
Critic:al depth 0.353 metre A
o Cancel cept
Specific energy 0533 metre h“:ﬁ
Q Click [Accept].
The Peak Flows table is updated with the new pipe design.
M PEAK FLOWS [11] _ O] x|
Mo. [Cormand Funoff [l COutflows  [Junction -
3 Add Runoff 0.459 F0.455 0.000 0.000
4 Channel Design 0.459 F0.455 0.000 0.000
5 Channel Route 300 | 0.459 0459 F0.451 0.000
B Meutlink 0.459 F0.451 0.451 0.000
7 Catchment 4 k(393 0.451 0.451 0.000
g Add Runoff 0353 FO.795 0.451 0.000
9 | Diversion 4 0353 0.795 F0.271 0.000
10 Meut link 0353 P02 0271 0.000
11 Pipe Design 0353 PO2F 0271 0.000 -
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Continuing in Automatic Mode

You can now resume the automatic processing of the Control Panel commands. However, since we are
running in Manual mode (with the database bookmarked) we need to tell MIDUSS to resume automatic
processing.

Q From the main menu select the Automatic / Resume Automatic Mode command.

Sutomatic Tool: Window Help
Create Midusz kMdb Databagze

Edit Miduzz Mdb Databasze

1esume Automatic Mode

Enable Control Panel Buttons

The Control Panel will be opened and paused at the point where you paused automatic mode with the

Manual button.
Control Panel

ruw | ostee || eom ] se | omack | manue

Hext Command: Iﬁil ROUTE  Pipe Route 350

Mdx| Cd| ¥ alue| Description

Bl 139 0 0| Critical degth 0.5 rmefre
1400 53 0 ROUTE  Pipe Route 350

14 o 350 Pipe Route 350 Reach length [ metre]
142 0| 0376 Hfactor==05

From the Next Command displayed in the Control Panel you will see that the command to be processed
is the Routing of the 350 m pipe.

O Click the [Edit] button.

The Route window opens.

M ROUTE i =]
j Last condu _ Peak [nflow C.MnAzec
Type P Reach length 350, metre
Diarneter 0525 metre H-factor <= 0.5 0.357
Gradient 0,400 4 K.-ag 183.3 zecondsz
b anning 'n' noma Peak Outflow 0.271 C.MfseC
Ciepth of fow 0429 metre [~ Specify values for % and K
Flowy capacity 0272 . ec - Show Test Floute Cepeel
hwdragraph
Ilzing 1 reaches of length 3500 metre UrDia
. : : Accept
Ilzing 2 timesteps of duration 150.0 zeconds

a Click [Accept].

The Peak Flows table is updated and should look similar to the one below.
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M PEAK FLOWS [12] H=]E3

Mo, [Command Fiurnoff [l Cutflows [Junction =

4 |Channel Design 0.453 +0.453 0.000 0.000
5 |Channel Route 300 | 0.453 0.453 F0.451 0.000
B |Mestlink 0.453 +0.451 0.451 0.000
7 |Catchment 4 F0.335 0.451 0.451 0.000
8 |Add Runoff 0.333 FO.735 0.451 0.000
9  |Diversion 4 0.333 0.735 H0.27 0.000
10 |Mest link 0.333 H0.2N 0.27 0.000
1 |Pipe Design 0.333 H0.2N 027 0.000

12 |Pipe Route 350 0.333 0.271 ¥0.271 i 0.ooo =

You can continue with the automatic processing (using the [EDIT] command to store the outflow from
the pipe at junction node 2. Because the Automatic run is re-creating junction files in the same working
directory MIDUSS renames any older junction files and provides you with a message telling you this is
to be performed.

Junction Filez Renamed |

YWharning! Junction filez [*.JHC] have been located.

In Autamatic mode these may cause Outflow hpdrographs
to be added twice. To awvoid this all files of type *JHC
have been renamed as * BEP. Mumber of files renamed = 2

In practice, most design sessions should include a Confluence command for each junction node created, so
residual *.JNC files should not be found.
a Click [Ok] to acknowledge this message.
Continue with the Automatic processing to:
e Accept the new junction files
e  Start the new tributary at node 1
e  Compute the runoff from node 1

When you get to the Pond design you will be modifying the design to accommodate the higher flow.
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Refining the Pond Design

The flow entering the pond now has a peak of 1.153 c.m/sec. The peak flow is 16% greater than
previously but, at 4135 c.m the volume is almost three times larger. It is likely, therefore, that the
outflow control can be left unchanged but the storage will have to be increased by using more area.

. POND DESIGN : O] x|
Peak. inflow 1.153 A ses Floute

T arget outflow IMT c.m/zec

Hydrograph wolume  4135.000 c.m Cancel
Required wvalure 2880000 z.m

Mimker nf sbanee e Undo

When the Pond design is executed in Automatic mode the concern expressed in the previous paragraph
may be confirmed by MIDUSS with a warning message in the Pond window to the effect that the upper
limit of either the discharge or storage is too small to route the increased hydrograph. The storage
routing function (Q + 2S/4t) involves both discharge and storage volume and the design could be
adjusted by increasing either one or the other or both.

O Change the Target Outflow to 0.6 c.m/sec a value that makes more sense for this extreme
event.

The Pond Design form shows that a required volume of 1920 c.m. is necessary to reduce the outflow to
0.6 c.m/sec.

M. POND DESIGH

Feak inflow 1.153 A Ses

T arget autflaow 0.6 C.mfsec

Hydrograph wolume 4135000 c.m

Required walume 1920.0 o.M

MNumber of stages CTa—

O Click on the Storage Geometry/Rectangular pond menu item to re-open the data table.

Previously, only one layer was used covering the total depth of 2.0.

O Make the changes shown below to add another layer. You only need to edit the top
elevations of Layer 1 and 2 and the Layer 2 side slope. The bottom area column will be
recalculated automatically based on your entries. The entries you need to do are outlined in
the graphic below.

™ STORAGE Data =] g3
IT LAYER| Battom | Azpect | Bottom
% area | ratio | elevation | elevation | zsideslope

Layer 1(140.00 4.000 100.00
Layer 25161 21433 101.20
Lawer 325736 11,3893 101.35

Compute | Cancel | ACEERT |
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Layer 2 introduces a step in the side-slope at a level of 101.2 with a width of 15 m which is given by the
depth of 0.15m (or 6”) for Layer 2 multiplied by the side slope of 100H:1V.

The bottom area of the top Layer 3 is 2879.6 sg.m but we need to learn the land area at elevation 102.0.
To do this, simply add another layer (for a total of 4 layer rows).

O Click on the spin button to add a layer.

™ STORAGE Data =] g3
IT LAYER| Battom | Azpect | Bottom Top Average

area | ratio | elevation | elevation | zsideslope
% Laper 1(140.00 4000 10000 10120 4000

Layer 251671 21433 101.20 101,35 100.00

Layer 328736 11,3293 101.35 10200 4.000

Layer 434723 1.3500 10200 10200  4.00
iy

Compute | Cancel | ACEERT |

The depth of Layer 4 depth is zero (nil) because the bottom and top elevations are the same. From this
you will learn that the surface area of the pond is 3472.3 sq.m.

O Click [Compute] to process the storage geometry and update the Pond window.
O Press [Accept] on the Storage Data form to close it.
O On the Pond window click [Route] to route the flow.
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M POND DESIGN =3

Peak inflow 1.153 c.m/zec Foute |
Target outflaw ID_E C.INA S0

Hydrograph wolume 4135000 c.m

Required volume 19200 C.m

Mumber of stages - Hinsly |

Minirmum water level ‘II:II:I Q00 | metre
: Aocept
b airnurn water level ‘I|:|2 Qo0 | metre

Starting water lewvel I‘I 00.000 | metre KEEF‘ all

e demgn data

esults
Show Teszt

Feak autflow ID.554 cmdisee (T hydrograph
b asirum level 101.793  metre
b aximum storage 1333.6 (ol
Centroidal lag dh:4  minutes

|nzert Fows

=R
Delete Row |
IEEETN

Clear Grid

From this exercise you have redesigned the pond to accommodate the larger flow. The land area required
has increased from 1094 sg.m (using the 5 year storm design) to 3472 sq.m for this more severe storm.
The maximum storage in the pond has increased from 1238 c.m. to 1988.6 c.m.

The attenuation provided by this redesigned pond is shown on the hydrograph plots.
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M Inflow & Outflow _ O] x|
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The stage-discharge curve remains unchanged but the increase in storage is sufficient to enable routing to
be completed with a peak outflow of 0.664 c.m/sec and maximum storage of 1988 c.m. You will notice
that the maximum water level of 101.799 provides a freeboard of only 0.2 m and you may wish to either
lower the top water level or increase the top-of-bank by 0.1 m. You could experiment further with
changes to both geometry and discharge control, but for this example you should accept this design and
continue with the automatic design session.

O Click [Accept] on the Pond window.
The Peak Flows table will be updated and the pond outflow placed in the Outflow column.

Mo, [Cornmand Funoff [ il Outflows  [Junchion =
9 Diverzion 4 0393 0795 k0271 0.000
10 Mest link 0393 F0.271 0271 0.000
11 PFipe Dezign 0393 F0.271 0271 0.000
12 Pipe Route 350 0393 0271 k0271 0.000
13 Combine 2 0393 0271 0271 k1271
14 Start - Mew Tributary 0.333 F0.000 0271 0271
15 Catchment 1 k1153 0.000 0271 0271
16 Add Runoff 1.153 k1,153 0271 0271
17 Pond Route 1.153 1153 ROER4 10271 &
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Completing the Automatic Design Session

If you check the next record in the Control Panel you will see that this was the point at which the 5-year
Inflow to the pond was saved as a file. You may wish to refine the design of the pond still further in a
separate design session, so it would be useful to save the Inflow for the historic storm as well. Should
this not be required you could easily avoid processing this command by pressing the [SKIP] button.
However, assume that this is not the case.

Control Panel

RLUN | STER | EDIT | skiP | BACK | MANUAL |

Hext Command: Iﬂil FILEL_O “rite/S ave pondinflow. 005Hyd

Mdx| Crd| Yalue| Description

b ] 0 04953 0983 0296  0.240 c.nfsec
250 47 0| FILEI_Cr Nlrite/Sawe pondirfom. 005y

231 ] 2| 1=readdopen; 2=mritedsawe

I N R SO Sy

Ara o

O Click [Edit] on the Control Panel.

When the Hydrograph/Filel/O command is executed from the Input database, a message is displayed as
shown below.

Filename Change? |

E sterzion of hpdrograph file read from input databaze: pondinflow. 005hyd
will be changed to the cument exstenzion < 100hpd:,

M ew file name will be:  pondinflow. 100kyed
Prezs [ves) to accept this new file name

o [Mao] to edit the name vaurzell in the File 140 farm
or  [Cancel] to restare the onginal name:

Hao Cancel |

MIDUSS recognizes that the hydrograph file extension has been changed for the historic storm and gives
you the choice to accept the modified filename, keep the original name (most unlikely!) or enter a special

filename.
O Click on the [Yes] button to accept the change in the file extension.

The File Input/Output window remains open to allow you to edit the description should you wish to do
sO.
O Add to the previous description so that it now reads “Inflow to Pond from area #1 for the
Historic storm”.
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M. FILE INPUT/OUTPUT |

File operation Type of File Show graph
# Save File [write) ¢~ Rainfall Hyetograph r
" Load File [Fead) * Flow Hydrograph Shaow table
YWirite contents of rainfall heetograph or flow hydrograph to a file [
pondinflow. 100hyd EE = [plethidioaraeh
. £ Bunoff
0 | Inflaw
£ Outfow
" Temporany
Event Hpdrograph [*100kyd) j " Test
Description Inflows ta pond fram area #1 for the Histaric YWisi
Storm.
Edit
bl Eirniarn Flows 1.153 C.mAzec :
Time Step 5.00 minLtes Cancel
Murnber of walues 200
Accept

O Press the [Accept] button to close the form.

Designing the Final Pipe

Catchment 3

@Channel BOOE@ Pipe 350m>@
<

Catchment 4
Pond

0

Catchment 1

Pipe 400m
>5

O Continue with the automatic processing by pressing the [Edit} button on the Control panel to

use the Combine and Confluence commands.
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Mo. |Command Fiunoff [ flc Outflowe  [Junction  «
11 |Fipe Design 0393 F0.271 0271 0000
12 |Pipe Route 340 0393 0.271 F1271 0000
13 |Cambine 2 0393 0.271 0271 k0271
14 |Start - Mew Tributary| 0393 F0.000 0271 0271
15 |Catchment 1 k1153 [0.000 0271 0271
16 |Add Runaff 1.153 k1153 0271 0271
17 |Pand Route 1.153 1.153 (1 BG4 0271
18 |Cambine 2 1.153 [0 BG4 +0.935
19 |Confluence 2 1.153 i 0.664 0000 -

Pipe Surcharged

(N

Curment peak inflow of 0,335 c.mdzec
iz greater than pipe capacity of 0.564 c.m/sec.
Hydraulic grade line [HGL] iz 1.237%. |= thiz dezign acceptable?

Prezs [vYez] to separate major and minar flow.

Press [Mo] to revize the design to eliminate the surcharge.

| e |

L3

Notice that the Inflow column has been populated with the 0.935 flow that was stored at junction 2.

This now yields an inflow to Pipe (2) - (5) with a peak of 0.935 c.m/sec. You can see from the record in
the Control Panel that the pipe capacity is 0.564 c.m/sec, so this pipe will be surcharged as well. If the
capacity had been greater than the inflow from Junction node 2 you would have had to check if any

fraction of the major system flow from reach (4)-(2) could have been captured by the minor system at this

The process of separating the major and minor flow hydrographs is repeated here. You should do the

|

Automatic Mode Pauszed

O Click [Yes] to separate the major and minor flows.
O Revert to Manual mode by pressing the [MANUAL] command button in the Control Panel.

& bookmark. haz been =&t in the input databaze 2o that

pOu Can resume running in Automatic mode from the command

at which vou stopped.

Y'ou can use the menu item Automahic/B esume Autamatic mode

MIDUSS will inform you that a input database we are processing has a bookmark placed in it to allow
resumption after some additional design tasks have been completed.

=

O Click [Ok] on the message
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O On the Diversion window that appears, edit the Overflow Threshold to 0.563 c.m/sec.
Q Click [Design]

™. DIVERSION |
Current peak. inflow 04935 c.mizec

Pipe capacity .564 C.M/SEC

Mode number |2 c.mizec Design
Owerflow threshold ||:|_553 .M/ 5eC Cancel

[T Computed peak outflow 05E3 C.mfzec

Required diverted fraction |1 oo Aecept
Peak of diverted flow 0372 c.mizec [E
Wolurme of diverted fow 4412 cm

Diverted flename D0000Z. 100kd

Drezcription Im

The Diversion design generates the hydrograph file DIV00002.HYD with a peak of 0.372 c.m/sec.
Q Edit the Description to read “Major flow at 2.”
O Click [Accept]

The plot shows you the diverted hydrographs.

O Select the Hydrograph / Next Link command to make the inflow to the pipe equal to the
pipe capacity of 0.563 c.m/sec.

Mo, [Command Runoff [ Fiflcotn Outflows  [Junclion &«
13 Combine 2 0298 0.271 0271 0271
14 Start - Mew Tributary. 0,398 »0.000 0.271 0.271
15 Catchment 1 ¥1.153 0.000 0.271 0.271
16 Add Ruroff 1163 1153 0.271 0.271
17 Pond Route 1.153 1152 P0EB4 0.271
18 Combine 2 1.153 1.153 0664 0935
19 Conflusnce 2 1163 »0.935 0.E64 0.000
20 Diversion 2 1.153 0.935 0563 0.000
21 Mest link 1183 FOBEZ  : 05R3 0.000

In the diversion design you told MIDUSS you wanted a threshold of 0.563 c.m/s. This flow is placed in
the Outflow column. Now we need to design the original pipe that was surcharged. MIDUSS knows this
and comes back with a message like the one below.

Repeat Pipe Design |

The Diverzsion and Mest Link commands were caused by
trving to design a Pipe with inswufficignt flow

capacity. Tou should use the 'Pipe Design' command
with the reduced Inflow of 0.563 c.m/sec

O Click [OK] to acknowledge the message.
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The Pipe design window opens now with a peak flow of 0.563 c.m/s as its inflow.

Current peak: flow 0563 c.mdzec Diamete|Gradient|elocity | «
: metre & m/zec
Manring 'n [0.013 0450 3899 3540
Diameter Il:l. E75 metre 0525 [1.714 2EM /’_\
Gradient IEI. 450 ¥4 Qe00 0841 1931 | | _fer o d______.
0EYS 0449 1573
— Diezign 0780 0288 1.274
0900 0097 0885
Diepth af o 0552 metre  [[82 0] 1050 0043 065D | {ef] 55D
Pipe capacity 0.564 C.mfsen
"Yelocity 1.796 m/sec i _/
Critic:al depth 0478 metre
o Cancel | Accept
Specific energy 0717 metre

O The design is automatic. Simply press [Accept] on the Pipe Design window.

Now we want to return to the automatic processing of the data. MIDUSS has been waiting for you to
return and the Automatic menu item now reads resume rather than run.

Q From the main menu select the Automatic / Resume Automatic Mode command.

Automatic Tools  Window  Help
LCreate Midusz.Mdb Databaze

Edit Miduzs.Mdb Databaze

Besume Automatic b ode

Enable Control Panel Buttans

The Control Panel appears.
Q Click [Edit] on the Control Panel.

O Run the Route command and when prompted to do so, press the [Yes] button to copy the
Inflow to the Outflow at node 5. The peak outflow is equal to the pipe capacity of 0.563

c.m/sec.
™ ROUTE =] B3
st condui _ Peak Inflows 0563 C.mdsec
Type Fp R each length IW ==
Diarmeter 0675 metre H-factor <= 0.5 0356
Gradient 0450 4 K.ag 167.0 gecondz
b anning 'n' 0013 Peal: Outflov 0563 C.mdzec
Depth af flow 0552 metre [~ Specify values for = and K
Flow capacity 0564 C.INASEC - Shaw Test
hydrograph
Idzing 1 reaches of length 4000 metre
I1zing 2 timesteps of duration 150.0 seconds
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O Complete the automatic processing by pressing the [EDIT] button to execute the ‘EXIT’
command This closes the Input database.

Q Click on the [CLOSE] button to close the Control Panel.
The final Peak Flows table should look like the following.

Mo, [Cornmand Funoff [ il Outflows  [Junchion =
10 Mest link 0393 F0.271 0271 0.000
11 PFipe Dezign 0393 F0.271 0271 0.000
12 Pipe Route 350 0393 0271 k0271 0.000
13 Combine 2 0393 0.271 0271 F1271
14 | Start - Mew Tributary 0.333 F0.000 0271 0271
15 Catchment 1 k1153 0.000 0271 0271
16 Add Runoff 1.153 k1153 0271 0271
17 Pond Route 1.153 1.153 F(.EE4 0271
18 Combine 2 1.153 1.153 0.EE4 k15935
19 Confluence 2 1.153 k01835 0.EE4 0.000
20 Diverzion 2 1.153 04935 k1563 0.000
21 Mest link 1.153 F1.RE3 0563 0.000
22 Pipe Dezign 1.153 F1.RE3 0563 0.000
23 PipeRouwed00 1153 0563 FOBET 0000 o

You will see from the layout that the icons and conduits are stretched due to the scaling imposed by the
Route command. Your layout likely looks like the following.

M. Layout
Zoom level

=10] x|

& Nw (| NE Show Obj# | Object Coords
& 5w | sE Close

Scale metrem |3|:||:||:|_
~ widt{500 HeightlBDD

-
4 | 3

O Let’s fix this up. On the layout window, right click to reveal the layout menu and make sure
Select mode is checked.
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D=

iEw mode

Set Print Area

F___—f——*_——f Frirt...

-

Backaground

Save Picture

O Move the icons around on the layout to consolidate the overall image. Try adjusting the
scale, width and height to approximate the image you see below.

M. Layout
£ level [ [ ]
oom level (4] 1

Show grid % 200

Scale metre/m |4DEIEI % M ¢ ME Show Obj # | Object Coords

Wwidth{Z2000 Height|anu & cw |6 SE

Cloge

= 10] ]|

4]

h

The act of shrinking or expanding conduits on the layout does not change the actual underlying design
dimensions. The lengths of the pipes and channels in your design will remain as you specified in the use

of the Route command. The layout image is a conceptual representation of the drainage network.
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Checking the Major System Flow

The Diversions you designed in the drainage
network involved writing the diverted flow to
hydrograph files. These files represent flows to
the major system, typically the road surface.

Rescue05.bin

In this section you will use these flows to design conduits to carry the flow to a junction. At this junction
the major and minor system flows will come together.

This section is quite advanced in nature and once completed you should have a good grasp of how
MIDUSS is used at the advanced level.

The remainder of the design involves the following steps.
(1)  Save the pipe outflow at a junction node (5) with the Combine command.
(2) Recover the major system flow in the surface link from node (4) to (2).
(3)  Check the capacity of a typical road profile assuming a road grade of 0.5%.
4) Route this over some fraction of the reach length — say half of the length of 350 m.
(5)  Add the routed flow to the surface flow from file DIVVO0002.HYD.

(6)  Check the total major system flow on the road cross-section from the junction node (2) to
the Outlet node (5).

(7)  Add the minor and major flows at junction node (5).

Before starting on the major system analysis you need to store the minor system flow at a junction.

O Select the Hydrograph / Combine command and accumulate the outflow from the pipe at
node (5). The peak flow stored here is 0.563 c.m/sec.

M COMBINE |
Mumber of Junction Modes f
Mode # Dezcription

B | Flow from nods 5 add

W

Junction Modes Awvailable

Cancel
] 0563  |Flow from node &
[Eambie
Aocept
K1 [

Mow presz [Accept] to finish the Combine operation.

The layout will add a junction icon.
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M Layout

[] ]
Zoom level = 1
Show grid % 200 _

# | Object Coords

Scale metredm IdDIJEI % Misd £ ME Shaw Obj.
widthf2000 [{Height[300 & sw [ sE

Cloze

- 10] ]|

<

Your Peak Flows table should look like the one below.

96

% PEAK FLOWS [24) _[O]x]

.|Command

[ Fiflioey Okl

Junction

20
41
22
23
24

Diverzion 2
Mewt link,
Fipe Deszign

1.153 0.935 F0.563
1.153 F0.563 0.563
1.153 F0.563 0.563

Fipe Foute 400 1.153 0.563 F0.563

Combine &

1.153 0.563 0.563

0.000
0.000

F Y
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Recovering the Major System Flow

O Select File / Load File / Hydrograph / Inflow command.

File Edit Hwdrology Hydiograph Design Show  Automat
Open Input File
Open Output file

Save Seszion
Load Seszion

Save file... 3

Fainfall *
Hudrograph  #
Print Setup

Erint r

Runaff

Dkl !

Tempaorany
Teszt

Exit

MIDUSS will return with a warning that the data contained in the Inflow will be overwritten. This is
okay to do.

Inflow Will Be Changed |

The curmrent [nflow hydrograph of 0.563

will be avenwritten if you continue, [F thiz iz what pou want o da
you ghould firzt uze the ‘HydrographsStart Mew Tribukany' command
to clear the Inflow before loading a news hpdrograph fle.

O Click [OK] to acknowledge the message.

Next, the file Windows dialog box appears and displays only the *.100hyd files stored in your working
folder.
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Laak jr: IE Mplobs = ﬁl

. DI"-.-’EIEIEIEIE 'IEIEIh_I,u:I

. pandlnflaw 1 EIEIh_I,u:I

Fil= name: |Dwnnn|34 Opet

Filez of type: IE'-.fent Hydrograph (.1 00kyd] j Cancel |
A

O Select the DIV00004.100hyd file and click the [Open] button. It is the diverted flow from
node 4 that we will use first.

The File Input / Output form opens.

M FILE INPUTSOUTPUT |
— File aperation — Type af File———— Shaw araph
" Save File [write] ¢~ Rainfall Hyetograph I+
% Load File [Read) % Flow Hydrograph Show table
Copy a file into a rainfall or hydrograph array v
DIV0004.100hyd EX ]| [ Flow Hydroaraph
. £ Runoff
= o | Inflaw
£ Outflaw
" Temparany
Event Hpdrograph [ 100kyd) j  Test
D ezcription b ajor Flow at 4
Edit
bl &sirriarn Flows 0524 c.mizec :
Time Step 5.00 mirtes Cancel
Murmber of values 300 1/15/04 120116 P
Accept

Confirm that the operations indicated by the radio buttons and the file name are correct. Note that you
want to import this hydrograph to the Inflow hydrograph.

Q Click the [View] button.
a Click the [Accept] button.

The imported hydrograph is displayed on the layout. It is automatically linked to the originating
Diversion structure that created the diversion hydrograph in the first place.
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M Layout
il level [
oom level (&) 1

Show grid % 200

Width{Z000 HeightlSDD & o

] I [
Scale metredm {4000 = Mg £

"I ME

Show Obi# | Object Coords

{+ SE

Cloze

=10 x|

i

Y

h

Your Peak Flows table should look like the one below. You see a peak of 0.524 in the Inflow.

Mo, [Cormand Funoff [ il it flae Junchion
21 Nest link 1153 MO.563 0563 0.000
22 Pipe Design 1153 0563 0563 0.000
23 Pipe Route 400 1.153 0563  PO5E3 0.000
24 Comhbing 5 1.153 0.563 0563 0563
25 DIVODOD4.100hyd | 1153 *0524 ¢ 0563 0563 &

You can further reassure yourself that the imported hydrograph is correct by hovering over the
hydrograph icon on the layout while in View mode.

1]

File DIVO00004.700kyd
[Apeak = 0.524 c.m/sec
Wolume = 15027 c.m
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Defining a Road Cross-section as a Channel

You can check the capacity of the major system by defining a channel cross-section which approximates a
typical urban road cross-section.

O Select the Design / Channel command to open the Channel Design window.

O Before sketching the cross-section, set the horizontal and vertical scales (in the top right
corner of the form) to contain a width of 16 m and a depth of 1.2 m.

You can sketch the shape approximately by watching the coordinates of the mouse pointer.

O Use 7 or 8 points to define boulevard slopes of around 2.5%, curb heights of 0.15 m and a
road cross fall of 2% over a road-width of 10 m between curbs. Remember to use the
secondary mouse button to define the last point. Your first attempt will look quite chaotic at
first. Just make it a rough approximation and then edit the X and Y coordinates to the values
displayed below to create the cross section displayed.

You can move the active cell by means of the left and right arrow keys. Note that the [Design] command
is not enabled until you press the [OK] button to indicate that editing of the cross-section coordinates has
been completed.

If you are finding it difficult to produce the same cross section as below you can
retrieve the necessary data from a .XSEC file stored in the MIDUSS Tutorials
folder. Press the [Load Cross-section] button on the Channel window and load
file ‘road01.xsec’. This will produce the exact cross section as displayed
below.

Note: the shaded “V’ seen on the plotting area is a ‘ghost’ of the previous use of
the channel command. These ‘ghosts’ can be used as a reference to assist you
with a cross section design further downstream. In the channel we are designing
at the moment the ghost image looks quite out-of-place.

To complete the design you must specify a value for Manning’s ‘n’ and a longitudinal road gradient.
a Entern=0.02.
O Enter a Gradient of 0.5%.

The final design is shown in the figure below.
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M. CHANNEL DESIGN - O] x|
C t peak fl 0.524 m Haorizontal | Vertical|
urrent peak flow c.mdsec Depth - Grade - Velacily I 16 1.2

M anning 'n' IEI.EI2
[+ Define arbitrary cross-section

IJze the left mouse button to mark, points and

the right mouse button for the |ast point. Edit Thwil=0.631

the table of coordinates to madify the s l —7
crogz-gection. Press [0K] to accept wilor=0.51
coordinates.

3 5
Save Crozs-section | Load Cross-szection |
Chaninel depth 0196 metre
Invert elevation 500 metres
Gradient ID_E %
Design 1 2 |2 &4 I8 & F & 83 Qo ]
Depth of fow 0131 mmetre kS 160 [1.50 G50 [11.50 11.50 1300
Channel capacity 1.283 c.mzec [i 70 65 50 B0 .50 Ba .70
) d 160 000 500 (500 Q00 1.50

ey DEed  mrseE ) o 005 015 010 010 075 005
Critical depth 0115 metre d#/dY] -32.61 /0,00 5000 |-50.00 000 2941

o | o
Acoept \ariahl
Cancel | | r ruigﬁngss Irizert I Delete I Urda I Clear |_[>\TDK |

You have the option at this point of saving the cross section to a file which can be reused in future design
sessions. In this instance we do not need to do this because MIDUSS remembers this particular cross
section from this point forward in the design session.

Q From the main menu click the Design / Route command.

M ROUTE i =]
j Last condu Peak [nflow 0.524 C.MnAzec
Type Channel - complex Reach length I—_I - ke
Channel depth 0196 metre w-factar <= 0.5 0472
Gradient 0500 oa K.-ag 2022 zecondsz
b anning 'n' 0.020 Peak Outflow 0523 C.MfseC
Ciepth of fow 0131 metre [~ Specify values for % and K
Flowy capacity 1.283 . 580 - Show Test | : Cepeel |
hwdrograph L= =
Idzing 1 reaches of length 175.0 metre UrDia |
. : : Accept
Ilzing 2 timesteps of duration 150.0 seconds

This will get the Outflow from the major system at node (2).

O Use areach length of 175 m. This would be reasonable but in practice, the attenuation is
negligible.

Your layout should now look similar to the one below.
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M Layout
Zoom level % 1 | Scale metref.m |4DEIEI % M | ME Show Obj # | Object Coords
Showgid [§ 200 Widhoooo [RHeisht[e00 & sw [ se Close

=10 x|

< |

i

Y

h

At this point the operations get a little tricky so pay close attention to the sequence of steps.

The Peak Flows table should look like the one below.

M PEAK FLOWS [27) _[O]x]

Mo, |Command Runaff [ Fiflioey Okl Junction -
23 Pipe Route 400 1.153 0.563 F0.563 0.000
24 Combine & 1.153 0.563 0.563 F1.563

25 DVOOO04.100Ryd | 1153 H0.524 0.563 0.563
26 |Channel Design 1.153 H0.524 0.563 | 0.5E3
27 [Channel Route 175 | 1.153 0.524 #0523 ¢ 0BR3 =

We want to add to this major flow to the diversion hydrograph from node 2. In preparation for this we
need to move the major flow into the Inflow using the Next Link command.

O Select the Hydrograph / Next Link command.

Now we need to import the diversion hydrograph that came from node 2.

O Select the File / Load file / Hydrograph / Runoff from the main menu. Note we are loading
the file to the Runoff hydrograph this time and not to the Inflow (as we did with the previous
diversion file).
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File Edit Hydology Hydrograph Design Show  Automatic Toco

M O
SW('

Open [nput File
Dpen Output file

Scale metre/m |4EIEIEI
Wldtﬂgunn .HIE:lght 200

Save Seszion

Load Session

Save file.. » A
Load file... R ainfall
||Ij (n 1] |} »
— m
Biirt [l
_r|r'| [t fhoey
E xit Temparary
Test
You are going to import the hydrograph to the Runoff and then add it to the Inflow just created above.
Open
Lack in: I‘a Ml obs j | | ﬁl

DIVO000. 100hyd
pondinflov. 100hyd

Filz name: |Dwnnnnz | Open N |

Files of tupe: I Event Hydrograph [7.100kyd) j Cancel
i

O Select the DIVV00002.100hyd file and click [Open].
The File Input / Output window appears.
O Confirm that the import operations are correct.
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M. FILE INPUT/OUTPUT |

File operation Type of File Show graph
# Read or Open a file' ¢~ Rainfall Hyetograph v
" “write to ar Save a file * Flow Hydrograph Shaow table
Copy a file into a rainfall ar hydrograph array v
DIVO0D0Z.100hyd EE =l ;'C'?" Hydragraph
0N
£ Outfow
" Temporany
Event Hpdrograph [*100kyd) j " Test
Description Majar How at 2 View
Edif
bl Eirniarn Flows 03wz C.mAzec :
Time Step 5.00 minLtes Cancel
Murnber of walues 200 1/4/04 4:27:24 PM
Accept

a Click [Accept].

The layout should now have the diversion hydrograph on the layout and linked to the diversion it

originally came from.

M. Layout

Show Obj# | Object Coords

Zoom level % 1 Scale metre/m |4DEIEI % M ¢ ME
Show gid (& 900 Widihzoop [B]Heioht[600 & sw [ sE

Cloge

= 10] ]|

< I

| »

Your Peak Flow table should look like the following screen.
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M. PEAK FLOWS [29] H=]E

Mo. |Command Fiunoff [ flc Dutflowe  [Junction
25 |DIVOOO04.100ked | 1,153 F0.524 0563 0563
26 |Channel Design 1.153 F0.524 0563 0563
27 |Channel Route 175 | 1.153 0.524 F 523 0563
28 [Mest link F0.523 0523 0563
29 |DIO0002.1 00kwd 0523 0563

F Y

You can see the diversion 2 hydrograph as 0.372 in the Runoff position and the diversion 4 hydrograph as
0.523 in the Inflow position. You can now add these together.

O Select the Hydrograph / Add Runoff command from the main menu. This is one of the
situations in which MIDUSS may issue a warning that you should have used the
Hydrograph / Start New Tributary command. Press [Yes] to force the addition if you see

the message.

The Peak Flows table is updated.

% PEAK FLOWS (30] _[O]x]

Mo, [Cormand Funoff [ il it flae Junction
26 Channel Design 1.153 H1524 0563 0563
27 Channel Route 175 1.153 0524 k1523 0563
28 Mest link 1.153 H15Z3 0523 0563
29 DPO0002 100ked  #0O3F2 0523 0523 0563
a0 Add Runoff 0372 F1.895 0523 0563

F Y

The Inflow now shows 0.895 c.m/s and with this we can check the conveyance of the road surface

(channel).

Your layout should look similar to the one below.

M. Layout
£ level [ [ ]
oo level (4] 1

Show grid % 200

Scale metredm IEEIEID

width{ 3000~ Heighl 200

= =] ES
B | Object Coords

& Nw | NE Show Obj.
& ow | SE

Cloze
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A Second Channel Command

Q From the main menu select Design / Channel.

The Channel window opens and it is populated with the same cross section used previously. The design

is automatically performed. Notice in the window (top left) the Current peak flow of 0.895 c.m/sec is
used - as we would expect.

™. CHANNEL DESIGN - O] x|
C t k fl 0895 e Harizontal WVertical

urrent peak flow c.mdsec Depth - Grade - Velacily I I'IE |'|.2
Manning n’ Im

[+ Define arbitrary cross-section

s the left mouse button ta mark paints and ~
the right mouze button for the |ast point, Edit JTWL_D'EEE
the table of coordinates to modify the

crogg-zection. Press [OK] to accept

Wilcr=0.64
dinates.
coordinates : :
Save Crozs-section | Load Cross-szection |
Chaninel depth 0196 metre
Invert elevation 500 metres
Gradient ID_ED %
Design 1 2 |2 &4 I8 & F & 83 Qo ]
Depth of fow 0.1E5 mmetre kS 150 1.50 B50 11.50 11.50 1300
[ 1283 s ' 070 065 050 060 050 0OBS 070
) d= 160 000 500 500 000 1.50
il Lyds mse ) gy 005 015 010 010 015 0.05
Critical depth 0143 metre d=Ady 3261 000 5000 5000 000 2941
KI i
=
ECER Warniable
Cancel I roghness Inzert I Deletel Unda I Clear | ok, |

O Click [Accept] to use this design.

Now you need to Route this flow.

O Select Design / Route from the main menu.
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™ BOUTE =] g3

st condul Feak |nflow 0.835 CIndSec
Type Channel - comples Reach length IW e
Channel depth 0196 metre #-factar <= 0.5 0453
Gradient 0.500 4 k.-lag 1639.1 zeconds
b anning 'n' 0.020 Peak Outflo 0.330 C.mfsEs
Ciepth of fow 0165 metre [~ Specify values for # and K
Flow capacity 1.283 . 3EC - Chow Test |f 7 Cancel

hwdragraph
Ilzing 1 reaches of length 175.0 metre UrDia |
. : : Accept
Ilzing 2 timesteps af duration 150.0 zecondz
O Use 175 m once again as the reach length.

Q Click [Accept].
O Move your layout icons around so that your layout looks like the one below.

M. Layout
£ lervel [M] [
nom leve 1

= Scale metre/m IEEEID % M | NE Show Obj. # I Dbject Coords
Show gid (B 00 Widih[oo00 [&]Height[e00 & s [ se Close

=10 x|

-
1| | 3

At this point the Peak Flows table should have an Outflow of 0.890.

We will now Combine this flow with the minor system storage waiting at node 5.
Q From the main menu select Hydrograph / Combine.

O By now you should be quite experienced with the Combine command. Your Combine
window should look like the one below just before you click the [Combine] button.
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™ COMBINE ]|

Mumber of Junction Modes |1 W

Al

Junchion Modes Availlable
Cancel

Combine [

faeept
3

Prezs [Combine] to add the current Outflow to the selected node.

A message appears telling you that the combined flow at node 5 will have a peak flow of 1.453 c.m/sec
and a total volume of 7675.3 c.m. This is the accumulation of flows from the minor and major systems.

Combine 5 Ed |

The Outflow haz been added to Junction node: &
File: C: 4wl obehHY DO000S.JHC

haz been updated.
Peal: flow rate 1.453 c.mizec
Tatal valurme FE/A 3 om

Click OF and press [Accept] to continue.

Cancel |

On the layout this final use of Combine adds a connecting link to node 5. You can hover over the node
and observe a pop-up data box with the essential information.
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M. Layout
Z level [
aom level (&7

Show grid % 200

Show Obj ¢ | Object Coords

Secale metredm |55E|D % Wwd [ NE
W’|dtl‘12ugg He|ghl|8EID Sl | SE

Cloge

=13

1

Junction #5

Omax =1.453 c.mizec
Volume = FE75.3 c.m

|»

Your final Peak Flows table will look like the one below.

Mo, [Cormand Fiunoff [ il CIuatfla Junchion
29 DPvO0002 100kpd #0372 05623 0523 0563
a0 Add Bunoff 0372 F(1.895 0523 0563
31 Channel Design 0372 F(1.895 0523 0563
32 Channel Route 175 | 0.372 0855 k(1.890 0563
33 Combine 5 0372 0.895 0890 143 £O

You will see the peak of 1.453 c.m/sec stored in the Junction location.

You may wish to use a final Hydrograph / Confluence command at this point to remove the last junction
file. If not, we are finished.

O Exit from MIDUSS as normal. The output file TutorialB.out is stored in your working

folder and can be re-used in later sessions or for reporting purposes.

MIDUSS has considerable flexibility and power to let you design much more complex drainage networks.

If you have followed the tutorial so far and ended up with the same data then you should have a good

grasp on the procedures MIDUSS uses.

This concludes the design portion of this MIDUSS tutorial. Next, you will generate a custom plot of

some of the hydrographs and hyetographs used in this design.
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Notes:
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Generating a Custom Plot

Once the design has been completed you may want
to generate one or more figures for inclusion in a
report.

During both the manual and automatic design
sessions you have the opportunity to use the File /
Print / MIDUSS Window menu command to
make a hard copy of any of the screens.

Rescue06.bin

However, you will quite likely require a customized plot of one or more hydrographs, together with a
storm hyetograph.

In addition, you may need to compare data from different design sessions — such as pre- and post-
development hydrographs — or add information to illustrate a point. This section will illustrate how you
can do this for the design which you have just completed using the Show / Graph menu command.

To do this you will run MIDUSS a third time using the second output file in automatic mode. The object
is to produce a diagram to show the three runoff hydrographs from areas 1, 3 and 4 together with
hyetographs of storm rainfall and effective rainfall on the impervious and pervious fractions respectively..

This design session will use the previous output file to generate an input database and write the results to
a temporary file in the same Job directory. The procedure is described in the topics that follow. These can
be summarized as follows.

e Run MIDUSS and define a new output file. Use the previous output file to create an Input
Database called Miduss.Mdb that resides your working folder.

e Run MIDUSS in Automatic mode using the database as input.

e  Set one or more points in the input database where you want to carry out some manual
operations by adding a negative sign to the command numbers at which you want
Automatic processing to stop.

e Run MIDUSS in automatic mode using the [RUN] command button in the Control Panel,

e  Use the Show / Graph command to create one or more graphs to print out.
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Se

a

tting up the Necessary Files

Start MIDUSS.
Define a new output file called ‘“Temp.out’.

Use the File / Open Input File command and select the previous output file
‘C:\MyJobs\TutorialB.out’.

Use the Automatic/Edit Miduss.Mdb Database to review the commands.

A form titled Edit Panel is opened to display a 4-column list of the database as shown below.

& Edit Panel |Z“E|E|

| ﬂ Mext | Previous ‘ Close |
M de| Crnd Walue|Dezcription -
B8 0 0 Time to Centroid 156,945 114,602 143473 minutes
530 0 0{Rairfall depth 99083 99.083 99083 mm
GO 0 0| R airfall wolume 277433 BE3BE 346792 cm
&1 0 0| Rainfall logzes 0323 B121 41.883 mm
B2 0 0| Runoff depth 48760 90962 G200  mm
63 ] 0| Bunoff wolurme 136528 B36.74 200201 cm
G4 ] 0| b airnunn flow 0362 0200 0453 comdzec
i B5 0{HYDROGRAPH Add Runoff
RS 4] Add Runoff
g7 o* 1] 0453 0455 0000 0000
B3| 52 0| CHAMMEL DESIGH
B3 0O 0453 Current peak flows  c.mizec
oo 0.04) Manning v
1 ] 0| Crozs-section wpe: O=trapezoidal; 1=general

Assume that you want to display a figure showing all three runoff hydrographs from areas 1, 3 and 4

together wit
m}

Q

112

h a plot of the historic storm hyetograph.

Using the [Next] command button on the Edit Panel or using the mouse pointer, move the
arrow indicating the active record to the record immediately after the Catchment 3 command.

Using the mouse pointer, click with the primary mouse button on or in front of the Command
40 in column 2. If the ‘40’ is highlighted, type in *-40’ in column 2 of the ‘HYDROGRAPH
Add Runoff’ command. If the value is not highlighted simply type *-* (negative) in front of
the “40°. (See the figure above.)

Repeat the process at the record immediately after the ‘Catchment 4’ command.

Repeat the process again after the ‘Catchment 1’ command. Note that this is the largest of the
three runoff peaks with a value of 1.153 c.m/sec.

Close the Edit Panel by clicking the [Close] command button. You are now ready to start the
second run in automatic mode.
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A Second Automatic Run

O Select the Automatic/Run Miduss.Mdb menu command to open the Control Panel.
Q This time, instead of using the [EDIT] button, click on the [RUN] command button.

Depending on the speed of the computer, you may see some of the detail as the commands are processed
in sequence. When MIDUSS encounters the negative command number it does three things:

(1)  The negative command number is restored to the original positive value.

(2)  The automatic mode reverts to the [EDIT] mode instead of the continuous [RUN]
mode.

3) MIDUSS displays a message advising you what has been done as shown below.

MIDUSS =l

Megative Command encountered = -40
Command has been zet as positive again and
MIDUSS has reverted to EditAdutomatic mode.

Plotting a Hyetograph and Hydrograph

You may prefer to revert to Manual mode by clicking on the [MANUAL] button on the Control Panel but
this is not necessary.

O Select the Show / Graph menu command.

Show  Automatic  Tools

Output File  Crrl+0
Lapout

DezignLog  Chrl+l
Flow Peaks  Chrl+Q

T abulate »
Guick Graph 3
Graph Shyle

A blank plotting form is displayed together with a special menu.

Assume that you want to plot the hydrograph on the bottom edge and the inverted storm hyetograph on
the top edge of the form. Remember that you will want to plot two other hydrographs on this diagram so
the vertical scaling should be adjusted to suit the maximum flow rate which was 1.154 c.m/sec for
catchment #1.

O Select the menu item Scale/Plot Rainfall on... and click on Top Axis if this is not already
the default.
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File  Edit Elutlgcale Graph Stulez Help

b asirnuam Flow: 0.5 c.mdzec
b @mirnunn rain: 105,000 ke
Plat Bainfall on Top axiz Bottam axiz

Lawwer fraction: 0.650

A W L

v Turn Crogz Hairs OFfF

O Select Scale/Lower fraction 0.650 . A small window opens prompting you to enter the
desired lower fraction of the plotting area on which the hydrographs will be plotted. Change
the default of 0.65 by typing in 0.75.

|§-:ale Graph Styles | Help

bl airnurn tirmes 3010 minutes

b airumn Flows: 0.5 comdzec

b &irnrn rain: 105,000 rmhr
Flot Bainfall on Top axis k
Lowwer fraction: 0.650

A g B )

v Turn Crogs Hairs O

O Select Scale/Maximum flow 0.500 c.m/sec and type in a peak flow rate of 1.2 in the text

box.
Scale Graph Styles | Help

b awirnum tirmes 307.0 minutes

b awirnurm Flaw: 1.2 c.mdsec

b airnum raie; 105,000 oo
Flat Bainfall on Top axiz 3
Lower fraction: 0. 7500

w e G

v Turn Crogs Hairs OIff

O Select and click on the menu command Plot/Select Hydrograph.../Runoff.

Fil= Edit | Plat 5Scale  Graph Styles | Help

w Select Bainfall ... »
Select Hudragraph ... m

i)
Brewew Selested tem ;

[ it ey
raw Eelected [fEm JunEkian

The menu items Plot/View Selected Item and Plot/Draw Selected Item are enabled and modified to
read Plot/View Runoff hydrograph and Plot/Display Runoff Hydrograph respectively.
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Elat  Scale  Graph Styles | Help
3

Select Bainfall ...
Select Hedrograph ... k

Breview Bunaff hpdrograph

Drraw Runoff Hydrograph

a Click on Draw Runoff Hydrograph to draw the first hydrograph with a small text legend to
show the peak value of 0.459.

Adding the Rainfall Hyetographs

O To add the storm hyetograph, select the menu command Plot/Select Rainfall.../Storm and
click on it.

O Setup the Preview and Draw menu items in a similar fashion to the technique you used for the
hydrographs above.

Your menu should look like then one below.

Elot  Scale  Graph Styles | Help

Select Bainfall ... »
Select Hudrograph .. »

Prewiew Storm hyetograph

Drrawe Storm Hyetograph

Q Click the Draw Storm Hyetograph

This will draw the storm rainfall inverted on the top edge of the window, with values of intensity shown
on the right-hand vertical axis. If you want to estimate the value of intensity at any point with greater
accuracy, you can move the mouse pointer with the primary button held down to display the cross-hairs.
In this mode the title bar of the GRAPH window displays the coordinates of the mouse pointer expressed
in the units of the most recently plotted object.

O Add the effective rainfall hyetographs for the impervious and pervious fractions by repeating
the process for these items.

Note that since each plotted item overlays the previous one(s) you must draw the filled bar graphs in this
order in order to see all of them.

So far you should have one hydrograph and three hyetographs (over-layed on each other) on the plot.
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c.m/zec

12000

ki
/”T—DASS
! 50.0 1000 180.0 2000 2800 2000 80,0
tempout 0948 PM Sunday, Jan 4 2004 inutes

Now you need to return to the Automatic processing so that the run will stop at the next —40 signal.

Q You need to use the File / Minimize Form command to reduce the window to an icon. Later,
you can use the Show/Graph menu command to restore it without loss of data.

Note that you cannot return to the main menu (with the File/Main Menu command) without losing all of

the data that has been plotted so far. Should you try to do this — either intentionally or in error — a

warning message is displayed.
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Adding the Other Hydrographs to the Plot

O Once the Graph window has been iconized you can press [RUN] on the Control Panel once

again.

Processing is automatic until the runoff from area #4 has been calculated.

O Use the Show / Graph command to re-open the Graph window.

a From the graph menu select the Plot / Select Hydrograph/Runoff command and add it to the
plot with the Plot/Draw Runoff Hydrograph command.

You can repeat the process to:

Iconize the Graph window

Run the input database to compute the runoff from area #1
Re-open the Graph window

Select the third runoff hydrograph, and

Add it to the plot.

You should now have a plot showing three hydrographs and three hyetographs similar to the one below.
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ki
/T1 153
/ //’T 0.453
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Adding Explanatory Text

Before printing it you should add some text to identify the area from which each hydrograph is generated.
The following steps describe the process.

)

@

@)

(4)
®)

(6)

Use the Edit / Erase a rectangle command to draw a space (i.e. erasing a portion of a grid
line) to the right of (say) the value of 1.153 on the hydrograph from area #1. You may
clear similar rectangles to the right of the other two values.

Select the Edit / Enter Text Mode command. The mouse pointer changes to a “writing
hand’ as a reminder. Click the primary mouse button at a location where you want to enter
text. The mouse pointer changes to a cross and any character you enter from the keyboard
will be in the lower right quadrant of this cross. You can position the cross and click again
to adjust the location.

Type ‘Runoff from Area #1°. Be careful because errors can be corrected only by using
the Erase a rectangle tool.

You may relocate the cross pointer and enter other items of text.

Press either the Escape or End key to restore the “writing hand” mouse pointer. At this
stage, only the Enter Text Mode and the Font items are enabled in the Edit menu. This
allows you to alter the style and colour of text.

To finish entering text, click on the checked menu item Enter Text Mode to return to the
normal mouse icon and re-enable the menu items.

Your plot should look similar the one below.
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Saving the Plot File

If you want to save only the main features of the plot and add the text notes at a later time, you can use the
File / Save Graph As command to save a bitmap file of the Graph window at any time. With this
command you are prompted to provide a directory and a filename of your choice. With the File /

Save Graph command, the file is saved with the default name ‘GraphDefaultFile.omp’ and is stored in
your working files folder — ‘MyJobs’ in this tutorial.

Subsequently you can recover the file with the File / Load Graph command. The file is restored but any
Scale parameters which you set will be lost and you will have to re-define these.

When you leave the Graph command and return to the main menu a warning message appears telling you
that all data on the plot will be erased.

Erase Plot? |

If wows return b the main menu all of the graphics

and text on this form will be erased. You can uze

the Minimize Form' command to save the current graph
and return to the Main Men,

Fresz [OF] only if pou want to eraze the curent picture.
Otherwize, press [Cancel] and then Minimize the form

Carcel |

a Click [Ok} to return to the main MIDUSS screen.

You can now exit MIDUSS in the normal way.
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