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The first step in using the Windows™ Dam Analysis Modules — Version B (WinDAM B)
Integrated Development Environment (IDE) is to create a new project or open an existing
project. Click File + New Project to create a new project as shown below. Open an existing
project by clicking File + Open Project, or by selecting a recently opened project from the
History List (for example, C:\WinDAMBproject is an existing project in the History List shown
below).

¥ WinDAMB (Version 2009.8.25)
(-8 Help

New Project

Cpen Project
Delete Project

1 c:iTestWinDAME
2 c\WinDAMBproject

Exit

In the New Project dialog, enter the name of a new project directory, say ProjectB; e.g.,
c:\WinDAM\ProjectB. Note that in this example, the directory c:\WinDAM already existed and
was created outside of the IDE using Windows Explorer, but the project directory itself,
ProjectB, is created by the IDE.



¥ New Project

Praoject to create:

o WfinDAMYProjectB

[ WinDAM
C3WinTR20_2009

LCancel

Lo |
Help |

(=3 ;I

After exit from the project, File + Exit, the newly created project will be displayed in the History
List. Open the newly created project by clicking on the new entry in the History List as shown
below:

¥ WinDAM B (Version 2009.8.22) M=

WinDAM B

MNew Project
Open Project
Delete Project

DAMIProjectE
2 o\ TestWinDAME
3 o \WinDAMEproject

Exit

The next step is to open an existing control file or to create a new control file. To create a new
file, click on File + New File as shown below.



¥ WinDAM B [ Project: c:\WinDAM\ProjectB ]
GIEN Build Wiew Options  Windows  Help

Iew File
Cpen File
Import File

Continue

Then, enter Project Information. There are three options for Overtopping Rating, three for
Dam Slope Protection, and two for Dam Breach Analysis. For each, only one one option may
be selected. Finally, click on Next Screen to go onto the next screen and continue entering data.

¥ WinDAM B [ Project: c:\WinDAM\ProjectB |

| ¥ Project Information

|y project

Froject ID:

- Comments

my comments go here

— Overtopping Rating Option
" User Specified Discharge Coefficisnt
* Simple Dam Cross Section Template

" Detailed Dam Cros: Section Template

— Diam Slope Pratection
& Yegetation {* Perform Breach Analysiz

" Ri
iprap " Mo Breach Analysis
i Mone

1 Dam Breach Ainalyziz -

Previous Screen Home Screen Help

If breach analysis is to be performed, then the Model Properties screen is displayed. Specify the
model to be used for breach analysis as shown below:



¥  WinDAM B [ Project: c:\WinDAM\ProjectB ]

I

|* Model Pro perties

- Headcut Model

* Temple/Hanson Energy Madel
" Hanzon/Robingon Stress Model

- Material Properties
Adv Coel. [firh/fAe™143)]

Eradibiity (Kd) (ftAR)A1b/R"2)

Critical Shear Stress [Ib/f72)

Previous Screen Home Screen I

Next, the Dam Surface Description screen is displayed. Enter data describing the dam surface
as shown below:

¥ WinDAM B [ Project: c:\WinDAM\ProjectB ]
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| ¥ Dam Surface Description |

- Upstream Embankment

Slope [HA) 13 Retardance Curve Index !5_5

i~ Dram Crest

Damn Crest width [ft] 11 3 Retardance Curve Index ;5_5

— Downstream Dam Face

Yegetal Cover Factor I5_5 Maintenance Code I1
Plasticity Index I~| a Particle Diameter [in] ID.DD2
Slope [HA) I2.5 Retardance Curve Indes I5_5

[or Manning's n)

— Dam Crest Profile

T [
Station (ft) 0 30 700
Elev [f] 1420 14205 1420

1

Previous Screen Home Screen




The next screen is used to enter Structure Table information:

WinDAM B [ Project: c:\WinDAM\ProjectB |
File Edit

Structure Table

Structure [dentifier. [g

Principal Spillveay Rating and Reservoir Stage-Storage

Efewationift Principal Spillway Reservoir Starage Fieservair Surface i
¢ Digcharge. ofs Yolume, acre-ft Area, acres
1 1380 | . 0
~ ik | _ 218
3 1330 B.24
4 100 | _ 10,42
5 1405 | | 16.83
5 1410 24.00
4 Lailc | _ 3081
a 1420 | | a8 BD_ -

Elewation to Start Routing, ft: [1398.12 Elewvation of Walley Floor, ft 113?8

Previous Screen i Home Screen I

Stucture [dentifier: [g

Principal Spillway R ating and Reservorr Stage-Storage

Principal Spillway Reservaoir Starage Reservair Surface
Digcharge, cfs Volurne, acre-ft Area, acres

1320 _ _ 0
1385 | | 218
1390 5.24
1400 _ | 10.42
1405 | _ 16.83
1410 24.00
1415 _ | 30,81
1420 3s.20| .

Elewation to Start Routing, ft: [1410 Elewation of Valley Floor, ft: !1330

Elevation, ft
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i Ment Screen | Previous Screen' Haome Scoreen i




The Hydrograph Data screen is used to enter an inflow hydrograph. The data can be entered
directly or imported from other applications including Hec-Ras, Sites 2005.1.3, TR-20, or
spreadsheets (tab-delimited text). For example, to import an inflow hydrograph from Sites, select
File + Import TR-20:

¥ WinDAM B [ Project: c:\WinDAM\ProjectB | CEx
File Jld

Import Hec-Ras |
Irnport Sites EJ
Imnpork TR-20
ImportTab-defimited Text i :
p > Start Tirne (hrs): }B_??D
Expart Sites
Export Tab-delimited Text
Exit
Time, hrs Discharge, cfs | «
& Caonstant Time Increment (hrs):imzsa i o0
1263 20.93423
" “ariable Time Increment: .2526 21.71476
.3783 2208148
6052 22.47298
.B315 23.05004
7578 23.64333
Carwert from Constant Time to Variable Time a1 24 3587
1.0104 25.09186
1.1367 25.9587
1.263 26.84333
[~ Automatically adjust time increment 1.3833 27 86116
1.5156 28.89655 j
Mext Screen Prewvious Screen Home Screen Help Flat ‘

Select the input source file, in this example a WinTR-20 Hydrograph Data File (*.hyd) file,
called base.hyd, is selected.

Open File
Look in: | |5 dataForSites j I::F EH-
_2. base,dbg robase.inp
. base.err m robase, out
B’I}' HBCETI base.hyd
ocuments base.inp
?I._: ﬂ base.out
mybase, dbg
Desktop mybase.err

mybase brd
mybase. inp
ﬂ mybase,out
nobase . dbg
- nobase . err
nobase, hyd

W3

My Documents

=

My Computer

File narme: |base.h}ld ﬂ

My Metwork,  Files of tpe: |ﬁ3«|| Files [*.7] ﬂ Cancel

Places
I Open as ead-only

@




If the file contains more than one hydrograph, the user is prompted to select one for import:

¥  Select Hydrograph f'>_<|

Flease selectwhich hydrograph should be imported:

one  Treachl  stormd
reachl loutlet  stormd
bwo  Toutlet  storml

OUTLET TOUTLET  stormi

In general, the data is considered to have a variable time increment, and the user should specify a
constant time increment and convert the hydrograph to constant time. For this example, the
hydrograph has a constant time increment of 0.1263 hours.

¥  WinDAM B [ Project: c:\WinDAMYProjectB ]

=

| = Hydrograph Data Table

Title: |DUTLET 1 Start Time (hrs): [6.770

Timne, hrs Dizcharge, cfz
& Constant Time Increment (hrs); 10_1253 0 a0
1263 2093423
" “ariable Time Increment; 2926 21.71476
3783 2208148
5052 2247298
B35 23.05004
7578 2364339
Corvvert from Constant Time bo ¥V ariable Time ‘ 8547 24 3587
1.0104 25.09186
1.1367 25,9587
1.263 26.84333

™ Automatically adjusttime increment 1.3853 27.06116
1.5156 28.83655

Mext Screen ‘ EreviousScreen‘ Home Screen I Help

The hydrograph can be plotted by clicking on the Plot button. Close the Hydrograph Plot screen
to return to the Hydrograph Data Table screen.



¥ WinDAM B [ Project: c:\WinDAM\ProjectB ] =13
Fil= Edit Help

Ir

| = Hydrograph

O & |2 4[|

QUTLET 1
1200

T om-oTow Qg
L3

20
Time [hrz]

Finally, the user can select Automatically Adjust Time Increment to cause the simulator to
adjust the time increment so that the simulations converge. The time increment is set to be half of
the previous time increment. This is repeated until the subsequent run of the simulation
converges to the current simulation. Thus, at least two runs of the simulation will be performed.
For this example, DO NOT click on the check box to automatically adjust the time increment.

Next, the following screens are used to enter information about the Principal Spillway followed
by the Auxiliary Spillway(s). First, the type of principal spillway is entered. Here, select a Two
Stage Inlet with a Circular Conduit.

¥ WinDAM B [ Project: c:\WinDAMYProjectB ]

| ¥ Principal Spillway Type

 Single Stage Inlet. Circular Conduit

© Single Stage Inlet Rectangular Conduit
@ Two Stage Inlet. Circular Conduit

" Two Stage Inlet, Rectangular Conduit

 Hood Inlet, Circular Concluit

Mo Principal Spillway

Previous Scresn Home Sersen

Principal Spillway information is divided up into three tabs for Inlet, Conduit, and Coefficients:



¥ WinDAM B [ Project: c:\WinDAM\ProjectB ]

r

| ¥ Principal Spillway: Two Stage Inlet, Circular Conduit

Conduit

Coefficients

High Stage Crest Elewation, Feet:
Weir Length, Feet:
Low Stage Orifice Crest Elevation, Feet:
Low Stage Orifice Height, Feet:

Low Stage Orifice Width, Feet:

Mext Screen I Previous Screen I Home Screen I

¥ WinDAM B [ Project: c:\WinDAM\ProjectB ]

Ir

|¥ Principal Spillway: Two Stage Inlet, Circular Conduit

Conduit

Coefficients

MNumber of Conduits:
Conduit Diameter, Inches:
Length of Conduits, Feet:
Canduit Inven Elewvation at Riser, Feet:
Conduit Invert Elewvation at Outlet, Feet;

Conduit Manning's "n" Walue:

MNext Screen PFrevious Screen Home Screen

Finally, click on the Coefficients tab to enter the remaining principal spillway information:
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r

[¥ Principal Spillway: Two Stage Inlet, Circular. Conduit

Inlet Conduit Coefficients

Entrance Loss Coefficient, Ke:

~High Stage Inlet

‘Weir Coefficient:

- Lowe Stage Orifice

‘Weir Coefficient:

Drifice Discharge Coefficient;

- Conduit
Entrance Qrifice Discharge Coefficient;

Entrance (Orifice) Area(sq. ft):

Mext Screen Previous Screen Home Screen

CEX

- Rating T able

Reservoir Outflow, cfs | Tailwater Elesvation, fr [«
a 1380

i MewtScreen Previous Screen Home Screen

Next, information for up to three Auxiliary Spillways can be entered. First, the number of
Auxiliary Spillways must be selected (0-3):



¥ WinDAM B [ Project: c:\WinDAMYProjectB ]

| ¥  Auxiliary Spil

A5

|

bwrays

Mumber of Auxilian Spilways 11 vi

User Label Input Type:

Fitside: * Surface Profile ¢ Rating Table ¥ SSEA

* Surface Profile ¢ Rating Table [ SSEA

* Surface Profile ¢ Rating Table [ SSEA

Previous Screen Home Screen

Information can be entered as a Surface Profile or by using a Rating Table. In addition, Sites
Spillway Erosion Analysis (SSEA) can be performed on one or more of the spillways specified

by clicking on the SSEA

checkbox.

The Surface Profile for Auxiliary Spillway is entered on the Aux. Spillway Properties screen:

File Edit Help

IF

[ ¥ Auxiliary Spillway

¥ WinDAM B [ Project: c:\WinDAM\ProjectB ]

o=1E

Properties: Riside

Fill O ptions

Profile Properti

—Surface Profile —

es Prafile Parameters Material Properties

3|

Station, Ft
Elew. Ft

|

100
141041

200
14121

300
14141

330
14141

470
14031
»

14081

—Surface Conditiohs -

Feach Stn Beg

Reach Stn End

Retrd Curve Inds

Weq Cov Factor
Maint Cads

87 87 87 87

Pot Root Depth

J

Mext Screen ‘ Previous Screen

Home Screen Help Pt

The Surface Profile is given by:

40 100 200

300

330

350
1408.1 1410.1 1412.1 1414.1 1414.1 1414.1 1409.1 1404.1 1375

470 600 860



Scroll to the right to enter the last three (Station, Elevation) pairs.

¥ WinDAM B [ Project: c:\WinDAMProjectB | Mi=]1E3]

File Edit Help

| ¥ Auxiliary Spillway Properties: Riside

[ Fill Optionz T Topzoil Material Properties T Fill b aterial Froperties

Profile Properties T Profile Parameters T M aterial Properties

Side Slope Ratio: ;-3—
Bottom Width, Feet: ﬁ25—

Elevation of Walley Floor, Feet: W
Topsoil Fill Depth, Feet: ﬁ_

End of Constructed Exit Channel, Fest: ;EDU

Braach Depth, Faet. |

[~ Barrier Station, Feet: |

Mest Screen Previous Screenl Hame Scraen i

" WinDAM B [ Project: c:\WinDAM\ProjectB | L BEX
File Edit Help

IF

|¥ Auxiliary Spillway Properties: Riside

Fill Options )
Profile Properties T Profile Parameters T Material Properties

Material Numkber; I 1 Description; !clay

Plasticity [ndex: !13 Change i % Percent Clay:

DI[BIJb?fePSS‘]it}I ".I‘.I‘é'_ el " Detach. Rate:
13l
T

e [10 _Change | ‘ Representative Dia fin} [ oz Change |

1 7 E 4 g g
Station, Ft. 40 100 200 300 330 470 Bl

Elew. Ft. 1407.1 14031 14111 14131 14131 14081 1403

| »

Previous Material' Iextf I £dd Material I Insert Maternial l Delete Material I

Mest Screen I Previous Screenl Home Screen I Help l Plaot I




¥ WinDAM B [ Project: c:\WinDAMProjectB |

[ ¢ Distribution Parameters

. i~ Global Yalues -
Number of Instances: 110 Seed Value: 1123
[ Sampling Method: © Randam @+ Latin Hypercubs

| Pairing Method: + Random  Resticted

i~ Distribution Parameters -

Distribution 1Uniform = i
Lower Endpoint ]u Upper Endpoint lmg

i~ Distribution

A Uniform Distribution is used when little data is known about the model. just a
range. The samples are pulled randomly between the lower and upper bounds.

Use the Distribution Properties screen to define the type of distribution to be used to describe
the Head Cut Index, and the number of random samples to be generated.

The Fill Options tab is used to specify the type of Topsoil Fill and General Fill to be used. If
External Material is selected, then additional tabs are displayed to enter Material Properties for
Topsoil and/or General Fill.

¥ WinDAM B [ Project: c:\WinDAMProjectB ]
File Edit Help

| ¥ Auxiliary Spilbway Properties: Riside

Prafile Properties Profile Parameters M aterial Properties

~ Topsail Fill
" MNone
" |n - Flace Material taterial Mo.:

" External Material

- General Fill
& MNone
" In-Flace Matetial tdaterial Mo.: ]—
" External baterial

Hest Screen Previous Screen Home Screen

The Next Screen button takes the user to the Headcut Model Selection screen. This screen is only
displayed if the user has elected to perform Spillway Analysis.



¥  WinDAM B [ Project: c:\WinDAM\ProjectB ]

| ¥ Headcut Model Selection

-Headcut Model

~ USACE

Mest Screen Frevious Screen Home Screen

The US Army Corps of Engineers (USACE) Headcut Model allows for parameterized input,
whereas, the USDA Model uses fixed input for the headcut model. Clicking on Next takes the
user back to the Home Screen:

¥ WinDAM B [ Project: c:\WinDAMProjectB ]
File Buld “ew Options ‘Windows Help

Ir

| ¥ WinDAM B [ WinDAM.WDC )

The next step is to save the input data by selecting selecting File + Save As...



Save in: IB FrojectB j = EF v

e

My Recent
Documents

@

Desktop

ty Documents

@

My Cornputer
Q File name: Itest.WDE j =T,
MyMNetwork  Saveastype:  [wDC Files [*WDC] =] Cancel |

Flaces

7|

After saving the file as test. WDC, the simulation can be performed by selecting Build + Build
File:

¥ WinDAM B [ Project: c:\WinDAMProjectB ] = BX

File FENEN View Options Windows Help

Check File

Build File

Rebuild Al
Convert All

|

NinDAM\ProjectBitest. WDC ] |Z| |§I |E| i

WinDAM B

(Version 2009.8.25)

If changes have been made to the data set since the file was last saved, the user will be prompted
to save the changes. The simulation is performed on the data saved in the input control file.



Breach Model

@ Do wou want ko save changes befare building?

¥ WinDAM B [ Project: c:\WinDAM\ProjectB | - [Summary Table]

W, File WView Windows Help

After performing the simulation, output results can be examined in both Text and Graphical
format by selecting View + Summary Table. The Summary Table contains key summary
information in tabular format. In this example, only one column of data for test WDC is
displayed. Select the column, and the View Aux. Spillway 1 Button is enabled as shown below:

Summary Table - Dams

Site 1D

PS Crest Elevation [ft]

A5 [1] Crest Elew. [f)

A5 [2] Crest Elew. (i)

A5 [3] Crest Elew. [f)

Top of Dam [ft]

Length of Dam [ft]

Hydrograph Label

Peak Inflow [cts)

Elewation ta Start Routing [ft]

I airum Pool Elevation (i)

Peak Total Outflow [cfz)

Peak Principal Spillway Dizcharge [cfs)

A5 [1] Peak Outflow [cfs)

AS [2] Peak Dutflow [cfs)

A5 [3] Peak Outflow [cfs]

Peak Overtopping/Breach Outflaw [cfs)

I awimumn Owvertopping Depth [f)

Overtopping Flow Duration [hrs]

I awimum Overtopping/Breach q [cfs/1t)

Dam Face Ret. Curve Index

Marn Fare Wenstal Covar Fackor

Wiew
Graphs

iews Text

Summary
Graphs

OUTLET 1

11

| Delete

Delete All | Wiews Dram

Wiew A,
Spillvazy 1

Wigw AU,
Spillvway 2

Wigw A,
Spillvway 3

Click on the View Aux. Spillway 1 Button to jump to the Auxiliary Spillway Summary Table:




¥ WinDAM B [ Project: c:\WinDAM\ProjectB ] - [Auxiliary Summary Table] (=3
i File  Miew Windows Help — | &

Summary Table - Aux. Spillway

test] B test]_8
Type [LERS td edian
A5 Peak Dizcharge [f73/3) 34E.

A5 Flow Duration [hourg] 18.
45 Crest Elevation [ft) 14141
A5 Wwidth [i] 125 _
Final Stahion, Mozt Upstream Headout EO0. !
45 Integrity Distance (1] 200, T
Breach Tirme [hours) N T
Final Height, Most Upstreamn Headcut [f] 26.1 m
Time, Initiation of Upstream Headcut [hours] 13.36
Station, |nitiation of Upstreamn Headout 600.0
45 Exit Slope [%] 11.2
45 Ret. Curve Index 56 _

A5 Weg. Cover Factor D.BF"
AS Maintenance Code

45 Rooting Depth [it] 1. u

Station, Maximum Erosion Depth BO0.0 I:-I_II_I I_I
b amirnurn Erogion Depth [f] 26.1 m
“alley Floor Elewvation [ft) 1378.00

Barier Station [ft) N/ m
Elevation, Eroded Surface [it] v T

Threthald Caskficiant 77/ Py Rl
View View Test | Summary Delste Delete &l | ViewDam | Wiew Al
Graphs Graphs

¥  WinDAM B [ Project: c:\WinDAM\ProjectB ] - [Graphs]
i File Edit Wiew Options Windows Help

0 |ez e s |

Erozion T Hydrograph T Fate T Threshold

illway Gealogy

1415

1410 Legend

1405 [y
1400
1395
1390

1385

1380 T YALLEY FLOOR

S o T o< @ —m

1375 T

]

1370

1] 100 200 300 400 500 £00 700 800 900
Station [ft]

FILE =test1_8
Identifier = 1 Ritside




Click on the Erosion Tab, or select View + ASErosion from the menu bar.

¥ WinDAM B [ Project: c:\WinDAM\ProjectB | - [Graphs]
i File Edit

Windows Help

Options

A3 Profile
A5 Erosion
A3 Hydrograph DN Hydrograph Fiate | Threshold
R.ate Equations
Threshald Equations SDi"WﬁV Erosion
v Max. Erosion
14 w Median Erasion Legend
v Min. Erosion
1403 1 clay
E 1400 T
! 1395 T
=
Y 1290 T
a
. 1385
i
@ 1380 T WaLLEY FLOOR
h
1375 T \\
(e}
‘l 3?‘0 Il Il Il Il Il Il Il Il
1] 100 200 300 400 a00 B0 oo 200 00
Station [ft)
Crest =1414.1, BW =125, FILE =test]1_8&
Identifier =1 Rtzide, Percent Eroded =1.54, Breach Time = M4

Click on View + Max. Erosion to remove the red Max. Erosion Line:
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ik, File Edit  Wiew oOptions wWindows Help - 5 x

Ol= s el |

Geology

T Hydrograph T F ate T Threshold

Spillway Erosion

1415

1410 T Legend
1405 -+ ety

1400 T
1395 -
13290 T

1385 T

o T £ DT m

1380 T WaLLEY FLOOR

1375 T

L]

1370

a 100 200 300 400 500 L=t 700 800 S00
S tatior [ft]

Crest = 14141, BWw =125 FILE =test1_8
Identifier = 1 Rtside, Percent Eroded = 1.54, Breach Time = MA%

A standard set of tools can be used to Frame, Zoom In, Zoom Out, Pan, Center, and Point out
values on the graph displayed.

A snapshot of any image can be saved as a Windows® Bitmap using File and Save As..., sent to
printer using Eile and Print, or copied to the Windows® Clipboard using Edit and Copy to
Clipboard. After copying to the clipboard, the file can be pasted into any other application, such
as Microsoft® Word®, as we have here, using Edit and Paste (or Ctrl-V).



