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This training class is designed for hydraulic and hydrologic engineers interested 
in learning DDMSW, an application program that implements 

the District's Design Methodologies and Standards. 

Agenda 

8:30 - 9:00 Training Overview 

• System Overview, Program Installation, General Features, Files, 
Tools, Administration, Help, Register Controls 

• 

9:00-10:00 River Mechanics Overview 

10:00- 10:15 Morning Break 

10:15- 11:00 River Mechanics Examples 

Scour, Sediment Yield, Riprap Sizing, Launchable Riprap, Lateral 
Erosion 

11:00 - 12:00 Tutorial #1 - Scour Analysis 

12:00- 1:00 Lunch Break 

1:00 - 2:00 Tutorial #2 - Sediment Yield Analysis 

2:00 - 2:30 Tutorial #3 - Riprap Sizing 

2:30- 2:45 Afternoon Break 

2:45- 4:30 Storm Drainage Hydraulics Examples 

Conveyance Facilities, Street Drainage, StormPro Backwater Module 
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This document contains step-by-step tutorials for the River Mechanics module of DDMSW. 

The five tutorials for the River Mechanics cover the computations of total scour for bank 

protection at a bend, total scour for bridge pier, sediment yield analysis for a watershed, 

riprap sizing for bank protection at a straight channel, and lateral erosion. 
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2.1 Calculate Total Scour for Bank Protection at a Bend 

2.1.1 Problem Statement 

To estimate the total scour depth for a channel bank protection at a mild bend 

(use sediment-laden equilibrium slope method for long-term scour, use Lacey's 

method for general scour including bend) with the following given conditions: 

•:• The Cross Section "STUDYREACHCROSSSECT/ON" 

~ Parameters for the Hydraulics and Geometry: 

• Design Flow Rate (cfs): 

• Dominant Flow Rate (cfs) : 

• Channel Slope for Design Flow (ft/ft): 

• Channel Slope for Dominant Flow (ft/ft): 

• Manning's n for Design Flow: 

• Manning's n for Dominant Flow: 

3200 

800 

0.015 

0.015 

0.035 

0.030 

• The geometry (station and elevation) of this cross section: 

Station (X) Elevation (Y) 
100 100 
106 98 
156 98 
166 95 
191 95 
201 98 
251 98 
257 100 

• DSO (mm) for Study Reach : 1.50 

• D84 (mm) for Study Reach: 10.00 

• 016 (mm) for Study Reach: 0.50 

• There is a grade control structure located at 800 feet 

downstream of the channel location for bank protection 

(cross section "STUDYREACHCROSSSECTION" ) 

• Distance to Pivot Point (ft): 

•:• The Cross Section "SUPPL YREACHCROSSSECTION" 

Parameters for the Hydraulics and Geometry: 

• Design Flow Rate (cfs): 

• Dominant Flow Rate (cfs): 
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• Channel Slope for Design Flow (ft/ft): 

• Channel Slope for Dominant Flow (ft/ft): 

• Manning's n for Design Flow: 

• Manning's n for Dominant Flow: 

0.01 

0.01 

0.035 

0.030 

• The geometry (station and elevation) of this cross section: 

Station (X) Elevation (Y) 
100 100 
106 98 
181 98 
191 95 
216 95 

226 98 
301 98 
307 100 

• DSO (mm) for Supply Reach: 

• D84 (mm) for Supply Reach: 

• D16 (mm) for Supply Reach: 

2.1.2 Step-by-Step Procedures 

Step 1: Establish a New Project and Default Set-up. 

Step 2: Prepare the Cross Section Hydraulics . 

Step 3: Compute Total Scour 

Step 3.1: Set up Total Scour Basic Data 

Step 3.2: Calculate the Long Term Scour 

Step 3.3: Calculate the General Scour 

Step 3.4: Calculate the Bedform Scour 

Step 3.5: Calculate the Low Flow Scour 

Step 3.6: Calculate the Total Scour 

Step 4: Report the Results 
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(A) Step 1 - Establish a New Project and Defaults Set-up 

(a) Click the DDMSW icon on the Desktop or Program menu to launch the 
DDMSW. Click OK to accept the software disclaimer as is shown in the 

following figure. 

Drainage 
Design 

Management 
System 

This program has been written to aid in the management of drainage design. It is provided as 
a public service to aid in implementation of the techn ical information data, and procedures, 
present ed in the Drainage Design Manuals. The user of this information releases. indemnifies 
and holds free the Flood Control District of Maricopa County and KVL Consultants. Inc. from 
any and all liabilities. damages. lawsuits and causes of action that result as a consequence of 
their reliance on and use of the DDMSW computer program and the data supplied with it. The 
use of this program and the results developed are the responsibility of the user. 

Many of the default values provided are generic and serve to guide users in their modeling. 
Users must exercise judgement to evaluate and modify default values based on the specific 
wat ershed. An approval for default table values for a specific watershed must be obtained 
f rom the appropriate agency 

Continuing s ignifies your acceptance of this disclaimer. 

KVL Consultants. Inc . 

After the DDMSW is launched, the SELECT PROJECT window is automatically opened 
as is shown in the following figure . 

Select Project 

List I Details 

Look for J I 
Reference • ID Ti~e ~ 

I 
EXAMPLE2 00002 S.Graph, Green-Amp!, Single, 24 Hour 

EXAMPLE3 00003 S.Graph, Green-Amp!, Multiple , 6 Hour 

EXAMPLE4 00004 Clark, lnit and Uniform, Single, 6 Hour 

IPR 00027 optional 

KVLEXAMPLE 1 00005 Example 1 HEC-1 tutorial project 

KVLEXAMPLE2 00006 Example 2 using Shape files and NOM 14 

KVLEXAMPLE3 00007 Example 3 Rational Method tutorial project 

KVLEXAMPLE4 00013 Example 4 River Mechanics 

RIPRAPSIZING 00024 River Mechanics Tutorial Project 

RM-TUTORIAL 00011 River Mechanics Tutorial Project 

SEDGIS2 00009 a 

SEOIMENTYIELD 00023 River Mechanics Tutorial Project 

SRP-PROJECT 00025 

TESTRAIN 00010 ddafa 

~ 
< I ) 

~~~~~_,, 
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(b) Cl ick the Add button on the SELECT PROJECT window to start a new 

project (Or File+ New Project+ Add) . 

(c) Type " BANKPROTECTION1" into the Reference textbox. Th is is the name 
of this newly created project. The users can choose the name as long as it 
does not exist in the OOMSW database. 

(d) Type into the Title textbox a brief descriptive title of this project 
{Optional). 

(e) Type into the Location textbox the location of this project . {Optional) 

(f) Type into the Agency textbox the agency or company name. (Optional) 

(g) Check River Mechanics Only checkbox for this project. 

(h) Type a detailed description of this project into the comment area under 
the Project Reference frame. (Optional) 

(i) Click the Save button to save the entered data. 

(j) Click the OK button on the SELECT PROJECT window to close the window, 

the following figure shows what the window looks like. 

(k) Click the OK button on the pop-up message box. 

bist 

Project Reference 

Project ID I 00037 Reference I BANKPROTECTION1 

Tille I Scour for Bank Protection at a Bend Tutorial 

Location I Maricopa County 

Aoency I Flood Control District of Maricopa County 

" River Mechanics Only 

This proj ect is set up to give a step-by-step instruction on how to use 
DDMSW to perform scour analysis for bank protection design. 

Dejails 

Project Defaults ====~---,1 

Soils FCDMC 

Land Use I FCDMC 
'=====.J.::.....J 

Note: the Project 10 00037 in the above figure is the database records 

unique read-only identifier of the project, which is automatica lly 

generated by the program when a new project is created. When the 

users create a new project, the Project 10 of this new project will not 

be the same as the Project 10 shown in the above figure . 
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(B) Step 2 - Prepare the Cross Section Hydraulics 

(a} From the menu bar of the main application window, click River 

Mechanics -+ Cross Section Hydraulics to open the RIVER MECHANICS­

CROSS SECTION HYDRAUliCS window. 

Laieral Erosion 

s_ediment 

~ross Section Hydraulics 

Cross Section ~try 

(b) Click the Add button on the RIVER MECHANICS - CROSS SECTION 

HYDRAUliCS window to activate all the necessary data entry fields. 

(c) Select the "Calculate Data" for the Source ("Enter Data" can also be 
selected for the Source if the hydraulic results for a cross-section are 
available.} 

{d) Type "STUDYREACHCROSSSECTION" into the Cross Section ID textbox. 

(e) By default, both the Design and Dominant textboxes in the Entire Cross 

Section frame are checked. If not, please check these two checkboxes. 

(f) Type in 113200" and 11800" into the Flow Rate (cfs) textboxes for Design 

and Dominant, respectively. 

(g) Type in 110.015" and 110.015" into the Slope (ft/ft) textboxes for Design 

and Dominant, respectively. 

(h) Type in 110.035" and 110.030" into the Manning's n Channel textboxes for 
Design and Dominant, respectively . Use the same values (110.035" and 
"0.030"} for the Manning's n LOB and Manning's n ROB textboxes. 

(i} Check Same as Entire Cross Section checkboxes for both Design and 
Dominant in the Main Channel (Bedform Scour) frame (Note: These 
boxes are checked if the bedform scour computation is based on the 
entire cross-section hydraulics}. 

{j} After the data entry, click the Save button and the window looks like 

what is shown in the following figure . 
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~ River Mechanics - Cross Section Hy 

Section 10 

STUDYREACHCROSSSECTION 

Cross Section 10 
I .. ' .. I 

0.035 

Welled Peri meier (II) i===~~===...ll 

Average Widlh (II) :-----~~==_;! 
Top Widlh (II) I 

I==~ I==----' I 
Hydraulic Deplh (II) J 

1----~--:....~~~1 
Normal or Max Deplh (II) I 

i=~--r-~~....:~ 1 
Velocity (11/sec) 

(k) Click the OK button to close the window. 

(I) From the menu bar of the main application window, click River 
Mechanics-+ Cross Section Geometry as is shown in the following figure 

and the RIVER MECHANICS- CROSS SECTION GEOMETRY window opens . 

m Flood Control District of Maricopa County- B.Al'IKPROTE010Nl 

River Mechanics Help 

BJprap 

!,_aunchable Riprap 

Lateral Erosion 

~t 

{loss Section Hydraulics 

Cross Section ~eometry 

(m) Click the "Magnifying Glass" on the right side of the ID textbox in the 

Cross Section frame to open the SELECT CROSS SECTION ID window. 

Highlight Cross Section ID "STUDYREACHCROSSSECTION" and click OK to 
close the window . 
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m Natural Cross Sections ~~~~~ EJ 
X 

:: lo-+---i -----t-cr-+---+._ :=:r=:-= 
0.31 + ~ -- t 
0.00 + +-----; 

-ll.31 + 1------------1-

-ll.62 - t 

-ll.93 1 -1.24 ~ t-- t-

-1 .55 ,____ t ---+- -

r Graph current recon1 -1-86 f:...:., _TL:..· ...:::::::.,-l......_:.....C:::i::~:::::;_~ 
~ ~ ~ a o ~ ~ ~ oo 

Adjustmen1s ===== 

Auto Increment X (ft)l=== 

Adjustment (ft)!......-== 

(n) Click the Add button on the NATURAL CROSS SECTIONS -- ADD window 
and type "100" and "100" into the X (ft) andY (ft} textboxes, respectively. 
Click the Save & Add Record button . 

(o) Repeat the above step for the rest of pairs of X and Y values provided 
below. 

X y 
106 98 
156 98 
166 95 
191 95 
201 98 
251 98 
257 100 

After all the X and Y values are entered, the NATURAL CROSS SECTIONS 

window will look like the following figure . 
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~Natural Cross Sections t;,i}iil;'L , 

X y 

100.00 100.00 
106.00 98.00 
156.00 98.00 
166.00 95.00 

102.00 c--------,-------,---,---, 

,-r-"-t!;~ 

r Graph current record 
60 60 100 120 140 160 180 200 220 240 260 280 

Adjustments =----=-J., Cross Section ---------..,:="""' 

Aulo Increment X (ft)i=____;;;;;:_:! 

Elevation Adjustment (n)l 
~"""""=== 

QK k 

Cross-section data can be imported into DDMSW. However, the XY data must 
be prepared based on DDMSW XY data fo rmat before the cross-section is 
imported. To know the DDMSW XY data format, export the data of an existing 
cross-section (File -+ Export Data -+ select "Crosssections" under "Hydraulics" 
Section -+ check a radio button for format such as XLS for Excel -+ Export -+ 
use default f ile name or define a file name -+ Save -+ OK) . 

(p) To define the Left Bank Station, select "156.00" on the XY grid table and 
click the " Magnifying Glass" on the right side of the Left Bank Station 
text box. 

(q) To define the Right Bank Station, select "201 .00" on the XY grid table and 

click the " Magnifying Glass" on the right side of the Right Bank Station 

textbox. 

(r) Click OK to close the NATURAL CROSS SECTIONS window. 

(s ) Go back to the ma in application w indow, and click River Mechanics -+ 
Cross Section Hydraulics from the menu bar to open the RIVER 

MECHANICS - CROSS SECTION HYDRAULICS window. Click the Update 

button to update the hydraulic parameter listed on the form by 

performing a hydraulic analysis using the geometric data provided. The 
textboxes with yellow highlights will be populated with results f rom the 
analysis. 

(t) Highlight "This Record", click the OK button to close the SELECT OPTION 
w indow. Click Yes to continue . 
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Option .. .rr• 

... 
1'--1 

F 1 

Update Cross Section Hydraulics £;: 

This will update the hydraulic parameters for the current Cross 
Section. 

This Maj or Basin - If 'Enter Data' is selected as the Source, data will NOT BE 
updated. 

All 

E] 

If 'Calculate Data' is selected as the Source, the disabled fields 
(shown in yellow) will be updated if 'Design' and/or 'Dominant' 
are{ls checked . 

Do you want to continue? 

·..:___v_es _ _.l ~.-1 _No _ _. 

After the update, the RIVER MECHANICS - (ROSS SECTION HYDRAULICS 

window looks like what is shown in the following figure. 

~River Mechanics- Cross section Hydra 

Entire Cross Section 

STUDYREACHCROSSSE Source I Calcu l ate~ Data 

Flow Rate (cis ) I 3200 800 
Cross Section ID Slope (nln) I 0~ 0 1 5000 0~ 0 1 5000 

I • .. 
Manning's n Channel I 0.035 0 ~030 Man'sn 

Manning's n LOB I 0.035 0.030 

Manning's n ROB I 0.035 0~030 

Wetted Area (sq ft) 328.50 83.96 

Wetted Perimeter (ft) 155.36 42.51 

Average Width (It) 73.00 33.32 

Top Width (It) 153.99 41 .77 

Hydraulic Depth (ft) 2.13 2.01 

Normal or Max Depth (ft) 4.50 2.52 

Velocity (It/sec) 
Main Channel (Bedform Scour) 

Same as Entire Cross Sedion 

Hydraulic Depth (ft) I 2~01 

Velocity (It/sec) I 9~53 

Froude Number I 1 ~ 18 

Repeat the whole procedure listed in Step 2 using the following parameters 

and values to create another cross section , 115UPPLYREACHCROSSSECTION". 

• Cross Section ID: SUPPL YREACHCROSSSECTION 

• Design Flow Rate (cfs): 3200 

• Dominant Flow Rate (cfs): 800 

• Design Slope (ft/ft): 0.010 

• Dominant Slope (ft/ft): 0.010 

• Design Manning's n (Channel, lOB, and ROB) : 0.035 

• Dominant Manning's n (Channel, lOB, and ROB) : 0.030 

• The geometry (station and elevation) of this cross section: 
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Station (X) Elevation (Y) 
100 
106 
181 
191 
216 
226 
301 
307 

• left Bank Station : 

• Right Bank Station: 

100 
98 
98 
95 
95 
98 
98 
100 

181.00 

226.00 

After this step is finished, the NATURAL CROSS SECTIONS window looks like 

what is shown in the following figures. 

.. I£]QII~ 

X y r· Overbank 

IOffii!E U!!iJ.iEI Len I 156.00 1/? 
106.00 98.00 

102.00 
"' "' Right I 2~l2J 98.00!P't 101 .00 '3 0 

156.00 tr 

166.00 95.oo 1 100.00 -

L u 191 .00 95.00 99.00 
201 .00 98.00 98.00 
251.00 98.00 97.00 -

IU 257.00 100.00 
96.00 

95.00 

94.00 

93.00 
r Graph current record 92.00 ~- "" ' " -~ "' ' " " ' " ' "' " ' ... 1 

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

Adjustments Cross Section 

Auto Increment X (ft) l 5.00 10 I STUDYREACHCROSSSECTION -~ 

Elevation Adjustment (ft) l X(ft) l Uilllill U Oe\ete and Confirm T 
I~ v <ftll 10o.oo 1rs.ve &Add R::orn I ,____ 

·o;-1 

av..- ~fo l P[inl.. ·11 Qelete ·1 Add ·1r OK L 
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11 River MechanK:S • Cross Section Hydra~~ ... 

SUPPLYREACHCROSSSECTlON 

Cross Section ID 

I STUDYREACHCROSSSECTION .. 
Source I Calculate Data EJ 

Flow Rate (cis) i====+-==='"l 
Slope (IIIII) l--=~-+--o_.o_1_o_oo_o_,: 1r;:::=='• il 

Manning's n Channel i====·f-~=0.=03=0'" f"-ll-an's_n_. 1 
Manning's n LOB i====•f-=== 
Manning's n ROB 0.035 

w:::e:.:::::;c:: :--= ::-:':': -:-:-:-: ·f--....,--::-::..:1 
Average Width (ft) l----:9-:-1-:.6-:-1 +---:-34-:2:-:9-:l 

Top Width (ft) 204.47 43.70 
Hywaulic Depth (ft) ;----2-.0-5 +---2-.2-o"'" 

Normal or Max Depth (ft) 4.58 2.81 
1/elocily (11/sec) l---....,-..,..,..·f----:-:-"l 

'-============::;~~IMainChannel (Bedform Scour)~====~~~~=~b=r-,JI 
,.. Same as Entire Cross Section 

Hydraulic Depth (ft) lr---= ·,----==;. 
Velocily (11/sec) I 

Froude Number ll---....,-..,..,..·f----,:-::-:-:1 

(C) Step 3 -Compute Total Scour 

(C.l) Set up Total Scour Basic Data 

(a) From the menu bar of main application window, click RIVER 

MECHANICS -+ SCOUR, to open the TOTAl SCOUR - MB: 01 
window. 

:=;.cour 

tl Total Scour - MB: 01 10: LJLQ]rg) 

Iotal Long T~rrr'l LQtal f_eorom 

Dl Cross Section Long Term General Local Bedform Bend Low Flow Total 
10 Scour Scour Scour Scour Scour Scour Scour 

. Helo I ~Info I P!llll D.elete ~~ llPdale ~:: 
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(b) Click the Add button on the TOTAL SCOUR - MB: 01 - ID: 

window to activate the necessary data entry fields . 

(c) Type "AZRIVER" into the 10 textbox. 

(d) Check the checkboxes Long Term, General, Bedform, and Low 
Flow (Note : Do not check Local Scour) 

(e) Click the browse button 1..21 in the Method column across Long 

Term check box on the Total tab to launch SELECT METHOD 

window and to select the method to use for Long-Term scour 
analysis. 

(f) Select the "Equilibrium Slope for Sediment-Laden Flow" from the 

SELECT METHOD window, and click OK to close the SELECT 

METHOD window. 

Select Method 

State Standard Levell 

Equili bri um Slope for Clea r Water Fl ow 

OK 11[ .Qance l 

(g) Click the browse button 1..21 in the method column across General 

check box on the Total tab to launch SELECT METHOD window and 
to select the method to use for General scour analysis. 

(h) Select the "Lacey" method from the SELECT METHOD window, and 

click OK to close the SELECT METHOD window . 
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Select Method 

Neill 
Blen ch 

(i) Click the Save button to save the entered data . The window will 
look like what is shown in the following figure . 

t: Total Smur- HB: 01 - ID: AZRIVER --

!,ist LongTgrm 

Major Basin 10 01 
r--~-.__....., • 

EQuilibrium Slope for Sediment-Laden Flow 

Lacey 

I_ 

(C.2) Calculate the Long Term Scour 

(a) Select the Long Term tab as shown in the following figure . 
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~Total Scour - MB: 01 - ID: AZRIVER ~l'QJ~ 

!,ist Iota I L_~:I~~ii.iim--ll Qeneral LQCal !l_edform 

Equilib rium Slope Sediment-Lade n (use Dominant flow rate} -------------, 

Study Rea ch Cross Section ID ~--------___.1 .1[2] 
Supply Reach Cross Section ID . L[2J 

Flow Rate (cfs) 1 Gradation Coefficient 

1 

I I I 
Slope (flf) Total Bed Mat'l Q (cfs) . . . . 

Manning's n 1-------+----+------.l_j Scour Depth (ft) 1----~'--------'-----'l 
L__ _ __.J 

Wetted Area (sq ft) 1-------4----< 
Hydraul ic Depth (ft) 1-----+---1 

Width (ft) 1------1----1 
Average Velocity (f/s) 1-------4----< 

D50 (mm) 1----+---1 
D84 (mm) 1-------4----< 
D16 (mm) 1------1-- - _.J 

Length to Pivot PI (ft) 

(b) Click browse button 121 beside the Study Reach Cross Section 10 

to select the cross section ID "STUDYREACHCROSSSECTION" , and 
click OK to close the selection window . 

(c) Click browse button 121 beside the Supply Reach Cross Section 10 

to select the cross section 10 "SUPPLYREACHCROSSSECT/ON" , and 
click OK to close the selection window. 

(d) Enter the 050 (mm} values "1.5" and "2.0" for Study and Supply, 

respectively. 

(e) Enter the 084 (mm} values "10" and "12" for Study and Supply, 

respectively. 

(f) Enter the 016 (mm} values "0.5" and "1.0" for Study and Supply, 

respectively. 

(g) Enter "800" into Length to Pivot Pt (ft}. 

(h) Click the Save button to save the entered data. (The window will 
look like what is shown in the following figure) . 
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Select Option 

Option 

This Record 

All 

~ Total Scour - Hll: Dl - ID: AZRJVER·:'f'.f~ 

LonoT.erm 

Equilibrium Slope Sediment-Laden (use Dom::in:a:nt~fl~ow~r~at;e)~!~~==~:=:======~ ~ 
Study Reach Cross Section ID I STUDYREACHCROSSSECTION 

Supply Reach Cross Section ID SUPPLYREACHCROSSSECTION 

Aow Rate (ds) I Gradation Coefticienll 

Slope (fJI) i-1 ---f---i----'--drTolal Bed Man a (ds) i-1 ---f---j----111 

Mannino's n I Scour Depth (n) c=. 
Wetted Area (sq ft) I 

~--1===-ll 
Hydraulic Depth (ft) I 

Width (ft) i--1 ---i-----'l 

Averaoe Velocily (fls) 

D50 (mm) '=1.._===-r~--2-.0-00-il 
D84 <mm> 1 1o.ooo 1 12.ooo 1 

D16 (mm) I 0.500 I 1.000 j 

Length lo Pivol PI (ft) j 

(i) Click the Update button to start the computation; select "This 

Major Basin" from the SELECTION OPTION window, and click Yes 

to continue. 

"' ' 

This will calrulate the Long Term Scour fur all records in the 
rurrent Major Basin. 

I f you want to calrulate the Total Scour, Click 'Update' on the 
Total Tab. 

Do you want to continue? 

OK jl .Qancel 
... 

Yes No 

After the update, the final result of the long term scour calculation is 
shown in the following figure . 
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t!TotaiScour - MB; 01 - ID:AZRIVER jiiii~£1 

~ fu!J1J1!l: Eauillb 

Flow Rate (ds) I 800 I 800 j8iiii'i 
Slope (Ill) I 0.015000 ~ 0.0085514 

Manning"s n I 0.030 I 0.030 ~ 
Wetted Area (sq ft) I 83.96 1 96.35 ["1"''1.64j 

Hydraulic Depth {ft) I 2.01 I 2.20 l2.28i 
Width <n) 1 33.32 1 34.29 13429i 

AverageVelodly(fls) l 9.53 1 8.30 ~ 
D50 (mm) I 1.500 I 2.000 , 

D84 (mm) I 10.000 I 12.000 : 

D16(mm) I 0.500 I 1.000 j 

Length to Pivot PI (ft) I 

~ fu!J1J1!l: ~ 
Gradation Coemdenq 4.83 I 4.00 I 4.83 

Total Bed Man a (ds) I 9.385114 I 3.988589 I 4.057500 

Scour Depth (ft) I 5.16 

(C.3) Calculate the General Scour 

(a) Click to open the General tab . 

(b) Click browse button [2] beside the Cross Section ID to select the 
cross section ID "STUDYREACHCROSSSECTION", and click OK to 

close the SELECT (ROSS SECTION 10 window . 

(c) Enter "1.5" into the 050 (mm) textbox. 

(d) Click the browse button [2] beside the Bend Factor, Z textbox to 

open the SELECT FACTOR window and select the "Moderate Bend" 
bend factor. 

Select Factor 

Straight Reach 

Severe Bend 
RightAng le Bend 
Vertical Rock Bank or Wal l 

OK 11! Cancel 
... 

(e) Click the Save button to save the entered data. 

The following figure shows what the window looks like after the data 

entry. 
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Total Scour - MB: 01 - ID: AZRIVER B~ 

l>_eneral 

Manual Input Parameters r 
Cross Section 10 ;=@::_TU_D_Y.,-REA:-:-C-HC-:R-:0-S-SS:-:E-:-CT"""IO-:N--'Fn 

Design Flow Rate (ds) c-1 
050 (mm) jMI01ol I 

BendFactor, Z ~!2] 
Scour Depth Ondulling bend) (ft) ~ 

~Help 

J;!eclorm Low Flow 

(f) Click the Update button and select "This Major Basin" from the 

SELECTION OPTION window. Cl ick Yes from the confirmation 
message to proceed . 

Calculate General Scour EJ 

This will calrulate the General Scour fur all records in the rurrent 
Major Basin. 

I f you want to calrulate the Total Scour, Click 'Update' on the 
Total Tab. 

Do you want to continue? 

After the update, the final result of the general term scour calculation is 
shown in the following figure . 
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t.!Total Scour- NB: 01 - ID:AZR1VI'R l!i~EJ 

j.isl IotaJ LongTJtrm l l!Cal 

lacey Parameters---~-~------__,,., 

Manual Input Parameters 

Cross Section ID ;::1 S~TU-:D-:YR:-:EA-:C-:H-:C-::-RO:-:S,.,-SS:-:E,.,-C"'TIO-:N.,--- l2J 
Design Row Rale (ds) IJ2iiOi 

D50(mm)~ 
Ben a Fador, z J050.!2] 

Scour Deplh Onduding bena)(n) I _ ~6_8 

(C.4) Calculate the Bedform Scour 

jjedlorm Low Row 

In this section, a procedure on how to calculate the bedform scour w ill be 

provided . 

On the TOTAl SCOUR form, select the Bedform tab. The following figure 

shows what the window looks like before data entry . 

tlTotal Scour- 118: 01 - ID: AZR1VER 1!1~ EJ 

j.ist 

Manual Input Parameters r 
Cross Section ID ;=I s=-ru-D'"'"Y...,.REA:-:-C-HC:-:R-:O-::-SS:-:S-:-EC=n::-:o-:N.,--~ I~i=,J"'1 

Main Channel Hydraulic Deplh (ft) I! 
Main Channel Average Velocity (nts) I! 

Main Channel Froude Number I! 
Dune Heighi/Deplh ~ 

Dune SCour Deplh (ft) c-=--
Rnal Scour Deplh (ft) c-J 

!ledlorm Low Row 

(a) Click browse button !2J beside the Cross Section ID to select the 
cross section ID "STUDYREACHCROSSSECTION", and click OK to 

close the SElECT CROSS SECTION ID window. 

(b) Set the Dune Height/Depth value to "0.20" . 

(c) Click the Save button to save the data just entered. 
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Option 

This Record 

{d) Click the Update button and select "This Major Basin" from the 

SELECTION OPTION window. Click Yes to continue. 

Calculate Bedform Scour £J 

IEJ 
IF This will calculate the Bedform Scour for the current record. .. ;.mii] r 0 If you want to calculate the Total Scour, Click 'Update' on the 

Total Tab. All 

E1 Do you want to continue? 

, __ ve_s _ _,l ~.I __ N_o -...11 

Afte r the update the final result of the bedform scour ca lculat ion 
result shows in the fol lowing f igure. 

lfn rotal SCour- 118:01 · ID: AZRlllfR 

J.iSI 

Manual Input Parameters r 
Cross Section ID r-s=ru_D_Y=R=EA-:C-H-C .... RO-:S-:S-S .... EC-:T-:IO~N-~TiT=\'1 

Main Channel Hydraulic Depth (ft) I 2.13 

Main Channel Average Velocity (fils) li---9.-74- l 

Main Channel Frouele Number I 1.18 
'==:::!I 

Anti Dune Scour Depth (ft) 

Rna! Scour Depth (ft) rl =~--~ 
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(C.S) Calculate the Low Flow Scour 

In this section, a procedure on how to calculate the low-flow scour will be 
provided. 

On the TOTAL ScouR form, select the Low Flow tab . The following figure 
shows what the window looks like before data entry . 

Option 

(a) Enter "100" into the Low Flow Rate (cfs) textbox. 

(b) Click browse button 121 beside the Channel Material to select the 
channel material data. Choose "Medium Sand" and click OK to 

exit the SELECT CHANNEL MATERIAL window. 

(c) Click the Save button to save the data just entered. 

(d) Click the Update button and select "This Major Basin" from the 

SELECTION OPTION window. Click Yes to continue. 

Calculate Low Flow Scour . ; , 

This will calculate the Low Flow Scour for all records in the current 
Major Basin . 

This Major Basin 

All I f you want to calculate the Total Scour, Click 'Update' on the 
Total Tab . 

Do you want to continue? 

llt::::::::oK::::::::!I Qancel No 

After the update, the final result of the low flow scour calculation is 

shown in the following figure 
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ll=:il.;'::iisi:i:t ===-ii:iTo:i:iitai::l ::J=::iLi:i:on::igi:i:TeO:rm:=::o·J l l~,.~l<:i:i:en::i:ier:i:iial=·:l.!= II;::;L2;:C;;a1=;!!= ll=ii:Be:i.icJf..ioiOirm ...... .., L __ ~,;ow RO!._ _ __! 

Low Row Rate (cfs) ~ 
Channel Material j-1 M=ed=iu=m=S:-a-nd:-----:;:~=<1~ 

Low Row Incise men! (ft) ~J 

If .~<raph ·1 

If ~Help ·1 ~!nfo I P[inl.. I Qelete T Add l l MB I' Update - ~~ OK ·1, 

(C.6) Calculate the Total Scour 

On the TOTAL ScouR form, select the Total tab. The following figure 
shows what the window looks like . 

t! rotaiScour- ~18:01- ID:AZRIVER 

J.jst 

Srour~pm~~--,~~~~~~~~~~~--------------~===-...... 9 

lndude Calc Ell value g~~to~ Method 
Long Term " ~f13f6:711 r F ... , E-qu- il-ib-riu-m-=S-Io-pe-=ro- ,-=-se- d.,-im-e-nt--La_d_en-:F:-Io_w _____ ;::l21"<1 

General P' l~T~~ r !Lacey ===·12] 
Local 

El 
Total (ft) 

- -- El 

~Help 

As shown, the analysis results for the total scour which is the 

combination of the individual scour components previously analyzed are 

displayed . 
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(D) Step 4- Report the Results 

In this section, procedures will be given on how to view, print, and export the 

calculation results for the total scour analysis. 

The total scour is the sum of the long term scour, general scour, local scour, 

bedform scour and low flow scour. In this tutorial, only the following four 

scours are covered, that is, the long term scour, general scour, bedform scour 

and low flow scour. 

Make sure all the four scours listed above are checked in the "Total" scour tab 

and all the listed scours are updated. 

(a) To view the results on the screen, click the Print ... button on the TOTAL 

SCOUR- MB: 01- ID: AZRIVER window, a report will be generated as 

is shown in the following figure. 

f8>RIVIR MECttAJUCS TOTAL SCOUR f!l(!] EJ 

,1000 Cotltrol o•tnc:t or t.Unco~a Colin" 
OI'U'I IIJf Otl lgnUa na;t.!ltr·I SJ iltiD 
1UV!:I'\ l.l!:C!'IA NICS ·TOTA L SCO\JII 

_,J9' 1 ProjKI Rfte~nu: BANKPROTECTION I 

th.jo.rBun: o t 
Cron Stettlll 0 STUOY!'I:!:AC!'1C"tOSSS!CT ON 

li2!. ~ _u ~ Mtthod 

Totot l 100% loll 

Lor ; Ttr!ll !!o 16 UO 6.71 f~l ltl nlllll Stl ,) t rOIS tU'I'I t M-I.IDt fl ,-tiW 
Gtnl/11 :lU UO H! LI C: I 1 

Loeat t..JO 
t.:a uc U6 Comments 
:uo uo l:S 

'""' U .10 

(b) To print out the results on a printer, click the printer symbol ( ~ ). 

(c) To export the results in PDF format or other formats, click the export 

symbol I ~ ) 
(d) The individual scour components results and cross section hydraulics 

results can also be viewed, printed, and exported by clicking the Print... 

button under individual component scour menus and Cross Section 

Hydraulics menu . 
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2.2 Calculate Total Scour for Bridge Pier 

2.2.1 Problem Statement 

To estimate the total scour depth for a bridge pier {use sediment-laden 

equilibrium slope method for long-term scour, use Neil ' s method for general scour 

including a moderate bend, and use the local scour at the piers) with the following 

given conditions: 

•:• The Cross Section "BRIDGECROSSSECTION" 

~ Parameters for Hydraulics and Geometry: 

• Design Flow Rate (cfs): 3200 

• Dominant Flow Rates (cfs): BOO 

• Channel Slope for Design Flow (ft/ft) : 0.015 

• Channel Slope for Dominant Flow (ft/ft): 0.015 

• Manning's n for Design Flow: 0.035 

• Manning's n for Dominant Flow: 0.030 

• The geometry {station and elevation) of this: 

Station {X) Elevation {Y) 

100 100 

106 98 

131 98 

141 95 

166 95 

176 98 

201 98 

207 100 

•:• The Cross Section "STUDYREACHCROSSSECTION" 

~ Parameters for Hydraulics and Geometry: 

• Design Flow Rate (cfs): 

• Dominant Flow Rates (cfs): 

• Channel Slope for Design Flow (ft/ft): 

• Channel Slope for Dominant Flow (ft/ft): 

• Manning's n for Design Flow: 

• Manning's n for Dominant Flow: 

Section 2.0- River Mechanics 

3200 

800 

0.015 

0.015 

0.035 

0.030 
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• Length to Pivot Point (ft): 800 

• The geometry (station and elevation) of th is cross section : 

Station (X) Elevation (Y) 

100 100 

106 98 

156 98 

166 95 

191 95 

201 98 

251 98 

257 100 

The Cross Section "SUPPL YREACHCROSSSECTION" 

~ Parameters fo r Hydraulics and Geometry: 

• Design Flow Rate (cfs): 

• Dominant Flow Rates (cfs) : 

• Channel Slope for Design Flow (ft/ft): 

• Channel Slope for Dominant Flow (ft/ft): 

• Manning's n for Design Flow: 

• Manning's n fo r Dominant Flow: 

3200 

800 

0.010 

0.010 

0.035 

0.030 

• The geometry (station and elevation) of this cross section : 

Station (X) 

100 

106 

181 

191 

216 

226 

301 

307 

•:• Parameters for the " Long Term Scour": 

• DSO (mm) for St udy Reach: 

• D84 (mm) for Study Reach: 

• D16 (mm) for Study Reach: 

Section 2.0- River Mechanics 

Elevation (Y) 

100 

98 

98 

95 

95 

98 

98 

100 

1.50 

10.00 

0.50 

27 



• 

• 

• 

• DSO (mm) for Supply Reach: 

• D84 (mm) for Supply Reach: 

• D16 (mm) for Supply Reach : 

•!• Parameters for the General Scour: 

• Exponent m: 

• Bend Factor, z: 

• DSO (mm): 

• Bend Angle (Degrees): 

•!• Parameters for the low Flow Scour: 

• low Flow Rate (cfs): 

• Channel Material 

•!• Parameters for the local Scour: 

• Pier With, a (ft): 

• Pier length, l (ft): 

• Angle of Attack (Degrees): 

• DSO (mm): 

• D95 (mm): 

• Nose Shape Factor, Kl: 

• Bed Condition Factor, K3: 

2.2.2 Step-by-Step Procedures 

1.50 

12.00 

1.00 

Coarse Gravel {0.85} 

Moderate Bend {0.60} 

1.50 

45.00 

100.00 

Medium Sand 

2.50 

60.00 

30.00 

1.50 

20.00 

1.0 (Round Nose) 

1.2 (Medium Dune) 

Step 1: Establish a New Project and Defaults Set-up 

Step 2: Prepare the Cross Section Geometry 

Step 3: Calculate Total Scour at Bridge Piers at Bend 

Step 3.1: Set up Total Scour Basic Data 

Step 3.2: Calculate the Long Term Scour 

Step 3.3: Calculate the General Scour 

Step 3.4: Calculate the Local Scour 

Step 3.5 : Calculate the Low Flow Scour 

Step 3.6 : Calculate the Total Scour 

Step 4: Report the Results 
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(A) Step 1 -Establish a New Project and Defaults Set-up 

(a} Click the DDMSW icon on the Desktop or Program menu to launch the 
DDMSW. Click the OK button to accept the software disclaimer as shown 

in the following figure. 

Agreement 

Drainage 
Design 

Management 
System 

This program h:ts been written to aid in the management of drain;~.ge design. It is provided as 
a public s erv ice to aid in implementation of the technical information data, and procedure s, 
presented in the Drainage Design Manuals. The user of this information releases. indemnifies 
and holds free the Flood Control Di strict of Maricopa County and KVL Consultants, Inc. from 
any and all liabilities, damages, lawsuits and causes of action that result as a consequence of 
their reli ance on and use of the DDMSW computer program and the data supplied with it. The 
use of this program and the re sults dev eloped are the respon sibility of the user. 

Many of the default values provided are generic and serve to guide users in the ir modeling. 
Users must exercise judgement to evaluate and modify default values based on the specific 
watershed. An approv al for default table values for a specific watershed must be obtained 
from the appropriate agency 

Continuing signifies your acceptance of this disclaimer. 

KVL Co nsultants. In c . 

After the DDMSW is launched, the SELECT PROJECT window is 

automatically opened as shown in the following figure. 

Look for 

Title 

EXAMPLE! 00001 Clark. Green Amp!, Single, 6 Hour 
EXAMPLE2 00002 S-Graph, Green-Ampt, Single, 24 Hour 
EXAMPLE3 00003 S-Graph, Green-Amp!, Multiple, 6 Hour 
EXAMPLE4 00004 Clark, In it and Uniform, Single, 6 Hour 
KVLEXAMPLEI 00005 Example 1 HEC-1 tutorial project 
KVLEXAMPLE2 00006 Example 2 using Shape files and NOM 14 
KVLEXAMPLE 3 00007 Example 3 Rational Method tutorial project 
KVLEXAMPLE4 00013 Example 4 River Mechanics 
RM· TUTORIAL 00011 River Mechanics Tutorial Project 
SEDGIS2 00009 
TESTRAIN 00010 ddafa 

Til 00015 

TI2 00016 
TI3 00017 
TI4 00018 
TIS 00019 ~ 
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(b) Click the Add button on the SELECT PROJECT window to start a new 
project (Or File~ New Project~ Add) . 

(c) Type "BRIDGEPIERl" into the Reference textbox. This is the name of this 
newly created project. Users can choose any name for the Reference 
textbox as long as it does not exist in the current DDMSW project 

database. 

(d) Type into the Title textbox a brief descriptive title for this project. 
{Optional) 

(e) Type into the location textbox the location of this project. {Optional) 

(f) Type into the Agency textbox the agency or company name. (Optional) 

(g) Check River Mechanics Only checkbox for this project. 

(h) Type a detailed description of this project into the comment area under 
the Project Reference frame. {Optional) 

(i ) Click the Save button to save the entered data. 

(j ) Click the OK button on the SELECT PROJECT window, and click the OK 

button on the pop-up message box. The following figure shows what the 
w indow looks like . 

Select PrOJect 

i is a tutorial pro jed to give a step-by-step instruction on how to use 
DDMSW to ca lcu late total scour for bridge piers. 

llodilicalion Date I 06/04120 14 

Soils FCDMC 

Land Use J,::F,;;:CD=M=C :;;;::::=o;;;!.!.!:....l 

Note: the Project ID "00038" in the above figure is the unique database 

record identifier for t he project, wh ich is automatically generated by 

the program when a new project is created . When users create a new 

project, the Project ID of the new project will not be t he same as the 

Project ID shown in the above f igure . 
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(B) Step 2 - Prepare the Cross Section Hydraulics 

{a) From the menu ba r of the main application window, click River 

Mechanics~ Cross Section Hydraulics as shown in the following figure. 

m Flood Control District of 1'1aricopa County- BRIDGEPIERl 

Bjlrap 

b.at.nehable Riprap 

Lateral Erosion 

~iment 

\;_ross Section Hydraulics 

Cross Section 2eort~etry 

{b) Click the Add button on the RIVER MECHANICS - CROSS SECTION 

HYDRAULICS w indow to activate all the necessary data entry fields. 

.. . .. . . .. ' . . . .. - Dl 'l< 

r~'" Entire Cross Section 

I ill lUI Source J Calcula!e Data EH " Design v Dominant 

FlowRate (ds) r---r---
Cross Sectioa 10 . 

Slope (IIIII) r---r---
Manning's n Channel r-----r-----~1 

Manning's n LOB r-----1 
Manning's n ROB r------= L 

Wetted /Vea (sqft) r---~ 
Wetted Perimeter (II) r---1 

Allerage Widlh (ft) r---1 
Top Widlh (11) r---1 

Hydraulic Depth (11) r-----11 
Normal or Max Depth (ft) r-----11 

!!I ~ Velocity(ft/sec) r---r---
U.in Channel (Bedform Scour) 

I 
a Same as Entire cross Section Design_Q_ Oomlnan~. 

Hydraulic Oeptn (ft) r---r---
Velocity(ftlsec) r-----1 

- FroudeNumber r-----1 
,.- .:>ave T Qancel I P~nL I ~PY ·1 OJiiete T t,dd T ll'jj_pn I'KS"ecto]l l QJ!tall T !Jpdate !ll( - ~, 

{c) Select the " Calculate Data" for the Source in the Entire Cross Section 
f rame (" Enter Data" can also be selected for the Source if the hydraul ic 

results for a cross-sect ion are available.) 

{d) Type " BRIDGECROSSSECTION" into the Section ID frame . 

{e) By default, checkboxes for both the Design and Dominant flow events in 
the Entire Cross Section frame are checked . If not, please check these 

two checkboxes. 

{f) Type in " 3200'' and " BOO" into the Flow Rate (cfs) textboxes under the 
Design and Dominant checkboxes, respectively . 
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(g) Type in "0.015" and "0.015" into the Slope (ft/ft) textboxes under the 
Design and Dominant checkboxes, respectively. 

(h) Type in "0.035" and "0.030" into the Manning's n textboxes (values are 
the same for Channel, LOB, and ROB} for Design and Dominant, 
respectively. 

(i) Check both the Design and Dominant checkboxes in the Main Channel 
(Bedform Scour) frame (Note: These boxes are checked if the bedform 
scour computation is based on the entire cross-section hydraulics) . 

(j) After the data entry, click the Save button. The window looks like what is 
shown in the figure below. Click the OK button to close the window. 

tlruver l·lechanics- Cross Section Hydraufics i!!ilil£1 
Entire Cross Sectio~- ~n-===~;:;;==;::~=====;~=~~""""='lJ 

lrr::-:::-D::-G:-:E:-::C-::-RO::-:SSS:-::-::cE::-:Cc::n:-::0-N-----:•nr s ource I Calculate Data :E] 
Row Rate (ds) I BOO 

Slope cnm> l••••il;t.nn! o.o1sooo 
Manning's n Channel I 0.035 ~ Man's n 

Manning's n LOB I 0.035 0.030 ' 

Manning's n ROB I 0.035 0.030 ! 

Welled Area (sq II) 
I=== I=====' I 

Welled Perimeter (II) 
I==~ I===~ I 

Average Width (II) 
i----r------;[ 

Top Width (II) 
I=== I=====' I 

Hydraulic Depth (II) 
1====1====='1 

Normal or Max Depth (II) 

Velocity (It/sec) ;----;------;! 

!:==================;:::, ~ ain Channel (Bedform Scour) 
Same as Entire Cross Section ,-----==-..... --~ 

(k) From the menu bar of the main application window, click River 
Mechanics ~ Cross Section Geometry as shown in the figure below. 

(Note: The NATURAL CROSS SECTIONS window opens). 

Lateral Erosion 

s_edinent 

g-oss Section Hydraulics 

Cross Sectlon (i_eometry 
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~.l!J 
X y 

. ' [,O::["k ~ 
0.93 r --c;c 

Right~ ~ 0.62 

0.31 

0.00 

..0.31 

-<>.62 

..0.93 

-12· 
·1.55 

r Grapll a.rreat recon1 .1.86 . I ... ... ... -20 0 20 .. 60 80 

Adjusnnents Cross Section 

8-on-(l)r---- X(l)r---- "ll""'•"oinOnf""' I 
Auloln<nmeniX~~ oi BRIOGECROSSSECTION .,._...lEI 

6<!1>!! Y(l)r---- s~,.~ ~ ,.. _, 
lr~nro flifnt.. I Qelele I 6dd QK 

(I) Click the "Magnifying Glass" on the right side of the Cross Section ID 
textbox, and highlight Cross Section 10 "BRIDGECROSSSECTION" in the 

SELECT CROSS SECTIONS window. Click OK to close the window. 

Select Cross Section ID 

Cross Section ID DescripUon 

(m) Click the Add button on the NATURAL CROSS SECTIONS window, then 
type "1 00" and "1 00" into the X andY textboxes respectively. Click the 
Save & Add Records button. 

(n) Repeat the above step for the rest of pairs of X and Y values shown 
below. After the entry of the last XY data pair, click the Save button 
instead of the Save & Add Record button. 

X y 

106 98 
131 98 
141 95 

166 95 
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X y 

176 98 
201 98 
207 100 

(o) To enter the Left Bank Station, highlight/select Station (X) "131.00" on 
the XY tab le grid, and click the magnifying glass on the right of the Left 
Overbank textbox. The textbox shows a value of "131.00." 

(p) To enter the Right Bank Station, highlight/select the Station (X) 

"176.00" on the XY table grid, and click the magnifying glass on the 

right of the Right Overbank textbox. The textbox shows a value of 

"176.00. " 

After the XY values were all entered and after the Left and Right Bank 

Stations were defined, the NATURAL CROSS SECTIONS window will look like 

the following figure. 

~Natural Cross Sections ~ i!..t'~ 

X y . Overbank 
100.00 Len 
106.00 

102.00 

131.00 101.00 

141.00 100.00 

99.00 

98.00 

97.00 
207.00 

96.00 ~ 

95.00 ~ 

94.00 - ~ 

93.00 

92.00 , ,, ' " " ' ' ' "'" " ' 
60 80 100 120 140 160 180 200 220 240 

Adjustments ~-===iif" 

Auto lnaement X(ft) l 

Elevation Adjustment (ft) li==~! 

The cross-section data can be imported into DDMSW from text or table file . 

However, the XY data must be prepared based on DDMSW XY data format. To 

know the DDMSW XY data format, export the data for an existing cross­

section (File ~ Export Data -+ Section (from the Section frame) -+ 
Hydraulics (highlight "Hydraulics" from the SELECT SECTION window) ~OK-+ 

XLS (select XLS radio button in the File Type frame) ~ Crosssections (highlight 

Crosssections under Table Name field) -#Export ~ Tempcrossections (use 

the default file name or define a file name to use)~ Save ~Yes ~Yes ~OK) 
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(p) Click OK to close the NATURAL CROSS SECTIONS window. 

(q) Go back to the main application window, click River Mechanics ~ 

Cross Section Hydraulics from the menu bar to open the RIVER 

MECHANICS - CROSS SECTION HYDRAULICS window. Click the Update 

button to compute all t he hydraulics parameters listed on the form . 

(r) Highlight "This Record" and click the OK button to close the SELECT 

OPTION window. When the UPDATE CROSS SECTION HYDRAULICS 

window opens, click the Yes button to continue . 

Update Cross Section Hydraulics ' '~ . 

This will update the hydraulic parameters for the current Cross 
Section . 

If 'Enter Data' is selected as the Source, data will NOT BE 
updated . 

If 'Calculate Data' is selected as the Source, the disabled fields 
(shown in yellow) will be updated if 'Design' and/ or 'Dominant' 
are {Is checked . 

Do you want to continue? 

No 

After the update, the RIVER MECHANICS - CROSS SECTION HYDRAULICS 

window looks like what is shown in the following figure. 

t_t River Mechanics - Cross Section Hydra 

GECROSSSECTION Source I Calculate Data .EI 
Row Rate (ds) 32oo 1 800 ' 

Cross Section 10 Slope(Mt) o.o15ooo 1 0.015000 

Manning's n Channel 0.035 1 0.030 Man'sn 

Manning's n LOB 0.035 1 ~ 
Manning's n ROB 0.035 0.030 

Wetted Area (sq ft) 287.33 83.96 j 

Wetted Perimeter (ft) 107.39 42.51 

Average Width (ft) 59.61 33.32 

Top Width (ft) 105.92 41.77 

Hydraulic Depth (ft) 2.71 2.01 

Normal or Max Depth (It) 4.82 2.52 

Velocity (11/sec) 11.14 9.53 
Main Channel (Bedform Scour) 

Same as Enti re Cross Section 

Hydraulic Depth (It) I 
Velocity (11/sec) I 
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All the above steps are the complete process of how to manually create 

hydraul ics and geometric data sets. Please repeat the above steps to create 

another two cross section datasets, namely, "STUDYREACHCROSSSECTION" 

and "SUPPLYREACHCROSSSECTION", to be used for the scour analysis. 

•!• Study Reach Cross Section Data 

• Section ID: 

• Data Source: 

Parameters 

Flow Rate (cfs): 

Slope (ft/ft): 

Manning's n Channel 

Manning's n LOB 

Manning's n ROB 

Station (X) 

100 

106 

156 

166 

191 

201 

251 

257 

•!• Supply Reach Cross Section Data 

• Data Source: 

• Section ID: 

Parameters 

Flow Rate (cfs): 

Slope (ft/ft): 

Manning's n Channel 

Manning's n LOB 

Manning's n ROB 

Section 2.0 - River Mechani cs 

"STUDYREACHCROSSSECTION" 

"Calculate Data" 

Design Dominant 

3200 800 

0.015 0.015 

0.035 0.030 

0.035 0.030 

0.035 0.030 

Elevation (Y) 

100 

98 

98 

95 

95 

98 

98 

100 

Calculate Data 

SUPPL YREACHCROSSSECTION 

Design Dominant 

3200 800 

0.010 0.010 

0.035 0.030 

0.035 0.030 

0.035 0.030 
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Station (X) Elevation (Y) 

100 100 

106 98 

181 98 

191 95 

216 95 

226 98 

301 98 

307 100 

(C) Step 3 - Calculate Total Scour at Bridge Piers at Bend 

(C.1) Set up Total Scour Basic Data 

(a) From the menu bar of main appl ication window, click River 

Mechanics-+ Scour, to open the TOTAL ScouR- MB: 01 window . 

Secti on 2.0 - River Mechanics 

SeQ.iment 

8Jprap 

i,Jpdate from GIS 

~ross Section Hydraulics 

Cross Section §.eometry 

Soils 

Soil Q.ef aults 

l,_and Use 

Land ~se Defaults 
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tl Total Scour - MB: 01 - ID: GJLQ]rEJ 
11st I Ictal I Long T.e_rm I Q.eneral I LQcal I §e:iform 

10 Cross Section Long Term General Local Bedform Bend Low Flow Total ~ . 
10 Scour Scour Scour Scour Scour Scour Scour 

v 

< I > 

* H•Ip * !nfo P!int __ 11._ _Q,elete ~00 .!,lpdate DO,; 

(b) Click the Add button to activate the necessary data entry fields. 

(c) Type "PIERNOl" into the ID textbox (this ID indicates that it is for 

Pier No.1). 

(d) Check the checkboxes Long Term, General, Local, and Low Flow 

(Bed Form is not computed because it will be part of pier local 

scour computation where the K3 factor, the Bed Condition Factor, 

will be used). 

(e) Click the browse button 121 in the Method column across Long 

Term check box to launch long term scour method select menu. 

Select Method 

State Standard Levell 

Equilibrium Slope for Clear Water Fl ow 

OK I[ Qance l 
... 

Select the "Equilibrium Slope for Sediment-Laden Flow" from the 

SELECT METHOD window, and click OK to close the SELECT METHOD 

window. 
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(f) Click the browse button ~ in the Method column across General 

check box to launch general scour method select menu . 

Select Method 

Lacey 

Blench 

(g) Select the "Neil" from the SELECT METHOD window, and click OK 

to close the SELECT METHOD window. 

(h) Click the browse button ~ in the Method column across Local 
check box to launch local scour method select menu. 

Select Method 

Abutments 

Culvert Outlet 

Guide Banks 

Grade Control or Drop Structure- Schokl itsch 

Grade Control or Drop Structure- Verones e 

Grade Control or Drop Structure- ZimmermaniManiak 

OK ll Qancel 
... 

(i) Select the "Piers" from the SELECT METHOD window, and click OK 

to close the SELECT METHOD window. 

(j) Click the Save button to save the entered data. The TOTAL ScouR 
- MB: 01-ID: PIERNOl window shows up like following figure . 
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t!Total Scour - MB: 01 - ID: PIERN01 LJLQ)L8) 

].ist L_ __ lO~al ! I Long T~rm 

10 --------, 

Major Basin ID bRN:m 
ID I[E!ERN01 

Qeneral LQcal 

Scour Depth--------------------, 

Include Calc EQ Value Custom Method 
,----,-,----,, ><C~alc EQ ;=-------------, 

Long Term 0 0.00 1.3 0.00 0 0 Equilibrium Slope for Sediment-Laden Flow [2] 
Genera l 0 0.00 1.3 0.00 0 0 Neill [2] 

Local 0 0.00 1.3 0 DO 0 0 Piers [2] 
Bedfonm 

Low Flow 01 
Total (ft) 

(C.2) Calculate the Long Term Scour 

(a) Click the Long Term tab. 

:1 

(b) Click browse button [2] beside the Study Reach Cross Section 10 

to select the cross section 10 "STUDYREACHCROSSSECTION", and 

click OK to close the SELECT CROSS SECTION ID window. 

(c) Click browse button [2] beside the Supply Reach Cross Section 10 

to select the cross section 10 "SUPPLYREACHCROSSSECTION", and 

click OK to close the SELECT CROSS SECTION ID window. 

(d) Enter the 050 (mm) values "1.5" and "1.5" for Study and Supply, 

respectively. 

(e) Enter the 084 (mm) values "10" and "12" for Study and Supply, 

respectively. 

(f) Enter the 016 (mm) values "0.5" and "1.0" for Study and Supply, 

respectively. 

(g) Enter "800" into Length to Pivot Pt (ft). 

(h) Click the Save button to save the entered data. 

(i) Click the Update button to update the data. 

(j) Select " This Record" from the SELECTION OPTION window, and 

click the Yes button on the CALCULATE LONG TERM SCOUR dialog 

box to proceed . 
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Option 
-. i]ii 

This Major Bas in 

All 

:;:;. 

calculate Long Ter"ffi'SC'our" ---- - - ~ .l~--~-~-

This will calculate the Long Term Scour for the current record. 

If yau want to calculate the Total Scour 1 Click 'Update' on the 
Total Tab . 

Do you want to continue? 

Yes No 

After the update, t he result of t he long term scour calcu lation shows in 

the following figu re. 

t! Total Scour - MB: 01 - ID: PIERN01 GJLQ]rg) 
].ist I Icta l I LongT~rm II Qeneral I LQ.cal I ftedforrn 

Equilibrium Slope Sediment-l aden (use Dom inant flow rate) 

Study Reach Cross Section ID l STUDYREACHCROSSSECTlON Jl2l 
Supply Reach Cross Section ID I SUPPLYREACHCROSSSECTION 112] 

~ ~ !OllY!!lJl §!!!lb: ~ Eguilib 

Flow Rate (cfs) BOO BOO BOO Gradation Coefficient II 4.B3 I 475 1 4.B3 

Slope (fll) 0.015000 0.010000 0.0099015 11 Total Sed Mall Q (cfs) II 9.4B4446 J 5.0B7335 J 5.126200 

!¥Ianning's n 0.030 0.030 0.030 Scour Depth (It)~ 

Wetted Area (sq ft) B3.75 96.57 96.57 

Hydraulic Depth (It) 2.01 2.21 2.21 

Width (ft) 33.37 34.37 34.37 

Average Velocity (fls) 9.55 B.2B B.2B 

D50(mm) 1.500 1.500 

DB4 (mm) 10.000 12.000 

D16 (mm) 0.500 1.000 

Length to Pivot PI (It) BOO 

I ~Help II ~!nfo ~~~~~~ UPdate 1[::2B::], 

(C.3) Calculate the General Scour 

{a) Click t he General tab . 

{b) Click the browse button 12.1 beside t he Bridge Section ID textbox 

to open the SELECT CROSS SECTION ID window. Se lect the 

" BRIDGECROSSSECTION" and click OK to close the window. 

{c) Cl ick the browse button 12.1 beside t he Upstream Section ID 

textbox to open t he SELECT CROSS SECTION ID window. Select the 

"STUDYREACHCROSSSECTION" and click OK to close the window 

{Note: Upst ream section is fo r the area upst ream of the bridge 

contraction . It ca n be generally represented by the study reach 

cross-section. The supply reach cross-section is not used as the 
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upstream section because it is upstream of the study reach and is 
generally far away upstream from the bridge). 

{d) Click the browse button 121 beside the Exponent m textbox to 

open the SELECT EXPONENT window. Select the "Coarse Gravel", 

and click OK to close the window. 

{e) Click the browse button 121 beside the Bend Factor, Z textbox to 

open the SELECT FACTOR window. Select the "Moderate Bend" 
bend factor and click OK to close the window. 

{f) Click the browse button 121 beside the Water Temp (C) textbox to 

open the SELECT TEMPERATURE window. Select the "20 Degrees 

Centigrade" and click OK to close the window. 

Select Exponent Select Factor Select Temperature 

Sand Stra ight Reach 0 Degrees Centigrade 

Severe Bend 40 Degrees Centigra de 

OK 111 Qance l OK il Qancel OK II[ Cancel 
. .. 

{g) 050 (mm): Use the default value of "1.5" in the textbox {the 
default value is from the DSO value entered in study reach under 
Long Term scour menu for Supply). Or enter a value directly in 
this box. {Note: if a different value is entered here, the DSO value 
in Long Term for Supply will be changed) . 

{h) Enter "45" into the Bend Angle (Degrees) textbox 

{i) Click the Save button to save the entered data. 

{j) Click the Update button on the General tab to update the data. 

{k) Select "This Record" from the SELECTION OPTION window, and 

click the Yes button on the CALCULATE GENERAL SCOUR dialog box 
to proceed . 
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Option .. • • 
This Maj or Basin 

All 

Calculate General Scour IJ 
... 
~. 

M' 
~-

E 

This will calculate the General Scour for the current record. 

If you want to calculate the Total Scour 1 Click 'Update' on the 
Total Tab . 

Do you want to continue? 

No 

The following figure shows what the window looks like after the data 
entry. 

'. ; I i 'I • ' "'"'· ._,. <:,· 1~129 -
Us! II !olaf J Long Term JlL li_EmeraJ !I. Local I ~ Bedform I Low Row 

Sections m1f Contraction and Bend Parameters 

Bridge Section IDIBRIDGECROSSSECTION Upstream Desion 

Upstream Section IDj STUDYREACHCROSSSECTION Design Row Rate (cfs ) I 3200 I 3200 

Hydraulic Depth (ft) I 2.13 J 2.13 

Neill Parameters {use Bridge Section) Avg Velod ty (nis>l 9.74 11 
Des ian Dominant Critical Velodty (nis) I 2 15 lj 

Design Row Rate (ds) I 32oo 1 800 Avg Width (ft) I noo 1 73.00 

Hydraulic Depth (ft) I 2.11 1 2.01 Energy Slope (fJI) I 0.015000 I 0.015000 

Avg Width (ft ) I 59.61 1 3332 1 D50 (mm>l 1.5oo 1 1.500 
Exponentm I 0.85:1§1 l2J Water Temp (C) I 20 1.121 

Bend Factor Z I 0.60 j .P I Contraction Scour (ft) I o.oo 1 

Scour Depth Ond uding Bend) (ft) 1 .~ Row Condition I Live Bed II 
.... 

Ben dAngle (Degrees) I 45.0 ' 
Scour Depth {ft) 

Normal or Max Depth (ft) J 4.50 
Rnal General Scour (ft) I~ 

Bend Scour (ft) I 2.64 1 

[contraction + Bend Scour (ft) I 2.64 1 

lf~He ld ~!nfo T P[inl.. " Delete l Add II UB If !!Pdate II OK I, 

(C.4) Calculate the Local Scour 

(a) Cl ick the Local tab . 

(b) Click the browse button 1:2.1 beside the Bridge Section 10 textbox 

to open the S ELECT CROSS SECTION 10 widow. Select t he 
"BRIDGECROSSSECTION" and click the OK button to close the 
window. 

(c) Enter "2.5" into the Pier Width, (ft) textbox. 

(d) Enter "60" into the Pier Length, L (ft) textbox. 

(e) Ent er "30" into t he Angle of Attack (Degree) textbox. 

(f) Enter "1 .5" into t he DSO (mm) textbox . 

(g) Enter "20.0" int o t he 095 (mm) t extbox. 

Section 2.0 -River Mechanics 43 



• 

• 

• 

(h) Click the browse button I2J beside the Nose Shape Factor, Kl 

textbox to open the NOSE SHAPE window. Select "Round Nose" 

item, and click OK button to close it. 

(i) Click the browse button 1:21 beside the Bed Condition Factor, K3 

textbox to open the BED CONDITION window. Select "Medium 

Dunes" item and click OK button to close the window. 

Nose Shape Bed Condition 

ClearWater Scour 

Round Nose Plane Bed and Antidune Fl ow 

Circular Cyl inder Small Dune s 

Group of Cylinders 
Sharp Nose Large Dunes 

OK il Cancel 

(j) Click the Save button to save the entered data. 

(k) Click the Update button to update the data. 

... 

(I) Select "This Record" from the SELECTION OPTION window, and 
click Yes from the confirmation message to proceed. 

After the update the window looks like what is shown in the following 
figure. 

~Total Scour · 1·18: 01 · ID: PIIRNOl J!iiilil EJ 

Low Row 

Pier Oesign Parameters (use Oesign flow)===;;;;;o;;....,..,..,.... ..... ...,--=========j 

Manual Input Parameters r 
~-----------------~~ 

Bridge Section ID BRIDGECROSSSECTION 

Normal or Max Depth (II) 

Average VeloCity (11/sec) 

Pier Width. a (Ill 

Pier Length. L (II) 

Angle of AttaCk (Degrees) 

DSO(mm) 

D95(mm) 

Section 2.0- River Mechanics 

I 
I 
I 
I 
I 
I 
I 

4.82 

11 .14 

2.50 

60.00 : 

3o.oo I 

1.500 I 

2o.ooo 1 

Froude Number f 0.89 

~~~~~~-------­Nose Shape Fader. K1 ~~ =___;.1 ;;;..0 ;~~~JJ II!.::Ro::u:nd::N::o=:se==::!l II 
Angle of AttaCk Fador, 1<21 3.50 

~--~·~,r-------------~ 
Bed Condition Fader. K3 1-l =-......:_1::.2:f!!2J~!I .:;:Me;;:;d::;iu::;m=:D:;:un;:e:=s ===:::!111 

Armoring Fader, K4 1-l =__;1;;;;.00;.!! 

Scour Depth (It) I 25.17 
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Select Option 

(C.5) Calculate the Low Flow Scour 

On the TOTAL SCOUR form, select the Low Flow tab. The following 

figure shows what the window looks like before data entry. 

(a) Enter "100" into the Low Flow Rate (cfs) textbox. 

(b) Click browse button 121 beside the Channel Material to select the 
channel material data. Choose "Medium Sand" and click OK to 

exit the SELECT CHANNEL MATERIAL window. 

(c) Click the Save button to save the data just entered. 

(d) Click the Update button and select "This Major Basin" from the 

SELECTION OPTION window. Click Yes to continue. 

Calculate Low Flow Scour 13 

This will calculate the Low Flow Scour for all records in the current 
Major Basin. 

I f you want to calculate the Total Scour, Click 'Update' on the 
Total Tab. 

Do you want to continue? 

.__v_es_-..~1~..1 _N_o _ _, 

After the update the final result of the low flow scour calculation result 

shows in the following figure 
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~Total Scour- 1·18: 01- 10: PIERN01 8~ lt:J 

].ist LongTgrm 

(C.6) Calculate the Total Scour 

(a) Click the Update button to compute the total scour and individual 
scour components . 

(b) Select "This Record" from the SELECTION OPTION window to 

proceed. 

After the update the window, the total scour results and individual 
scour components are displayed as shown in the following figure. 

It! Total Scour- 1·18: 01 - ID: PIERN01 f!i~ EJ 

Low Flow 

Equili brium Slope for Sediment-Laden Flow 

Tolal (II) 
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(D) Step 4- Report the Results 

In this section, the instruction will be given on how to view, print, and export 

the calculation results of the total scour. 

The total scour is the sum of the long term scour, general scour, local scour, 

bedform scour and low flow scour. In this tutorial, these scour components are 

covered. 

{a) To view the results on the screen, click the Print ... button on the TOTAL 

SCOUR- MB: 01- ID: PIERNOl window, a report will be generated as 

is shown in the following figure. 

18> RIVER MECHANICS- TOTAL SCOUR IEJOO lf3 

UajorBasin: 01 
10 F' 1ER.N0 1 

Long Term 
Genera l 

Local 
Seol:lrm 

Low Flow 

l ob. I 

l'" IOOCI Control Olfotn::t or u an::op a c ounty 
OrH"' i!ge ou~n Man ~:g em en I Sy, e m 
R IVE R MECHANCS -TOTAL SCOUR 

Projed ReferellC@: BRIOGEPER1 

T otal:1 1 00~ 1 of 1 

CtoU. Stcdon 10 STUOYR.EACHCR.OSSS~CTIO 

~lcfft) li Value(ft) Method 

•m 1.JO ,. !:. qultlrtJm Stipe l:lr Secum ent-t.aoe n flow 
w 1.JO ... , ... 

15.17 1.JO nn Pler5 

'"' Comment!> ,,. 1.JO 

45.50 

{b) To print out the results on a printer, click the printer symbol{~). 

{c) To export the results in PDF format or other formats, click the export 

symbol(~ ) 

{d) The individual scour components results and cross section hydraulics 
results can also be viewed, printed, and exported by clicking the Print ... 

button under individual component scour menus and Cross Section 

Hydraulics menu . 
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2.3 Calculate Sediment Yield for a Watershed 

2.3.1 Problem Statement 

To estimate the sediment yield for a watershed, including wash load and bed load, 

with the following given design parameters: 

•!• The Cross Section "STUDYLOCA TIONCROSSSECTION" 

>- Parameters for Hydraulics and Geometry: 

• Design Flow Rate (cfs): 

• Dominant Flow Rates (cfs): 

• Channel Slope for Design Flow (ft/ft): 

• Channel Slope for Dominant Flow (ft/ft): 

• Manning's n for Design Flow: 

3200 

800 

0.015 

0.015 

0.035 

• Manning's n for Dominant Flow: 0.030 

• The geometry (station and elevation) of this cross section: 

Station (X) Elevation (Y) 

100 100 

106 98 

156 98 

166 95 

191 95 

201 98 

251 98 

257 100 

Parameters for Sediment Yield : 

Return period Q (cfs) Volume (ac-ft) 

2 year 277 12.00 

5 year 486 18.00 

10 year 645 23.00 

25 year 869 30.00 

50 year 1046 36.00 

100 year 1231 42.00 

Design 1231 42.00 
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Parameters for Wash Load: 

• Sediment Area (sq mi): 

• 010 (mm) for channel bed material soil sample: 

• Slope Length (ft): 

• Slope(%): 

Parameters for Bed Load: 

• 016 (mm): 

• 050 (mm): 

• 084 (mm): 

Parameters for Soils: 

Sediment Area 10 SoiiiO 

• S£01 6453 

• S£01 64590 

• S£01 64591 

• S£01 64598 

Parameters for Land Uses: 

Sediment Area 10 Land Use Code 

• S£01 120 

• S£01 150 

• S£01 160 

• S£01 180 

• S£01 230 

• S£01 410 

2.3.2 Step-by-Step Procedures: 

Step 1: Establish a New Project and Default Set-up 

Step 2: Prepare the Cross Section Geometry 

Step 3: Compute Sediment Yield 

Section 2.0- River Mechanics 

0.3508 

0.500 

400 

2.50 

0.800 

1.500 

10.00 

Area 

0.0508 

0.0447 

0.2548 

0.0004 

Area 

0.0022 

0.1647 

0.0620 

0.0296 

0.0314 

0.0609 
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Step 3.1: Set up Sediment Yield Basic Data . 

Step 3.2: Prepare Sediment Area Land Use and Soil Data 

Step 4: Calculate the Sediment Yield 

Step 5: Report the Results 

(A) Step 1 -Establish a New Project and Defaults Set-up 

(a) Click the DDMSW icon on the Desktop or Program menu to launch the 

DDMSW. Click OK to accept the software disclaimer as is shown in the 

following figure. 

Agreement 

Drainage 
Design 

Management 
System 

This program has been written to aid in the management of drainage design. It is provided as 
a publ ic service to aid in implementation of the technical information data, and procedures, 
presented in the Drainage Design Manuals. The user of this information releases, indemnifies 
and holds free the Flood Control District of Maricopa County and KVL Consultants, Inc. from 
any and all liabilities, damages, lawsuits and causes of action that result as a consequence of 
their reliance on and use of the DDMSW computer program and the data supplied with it. The 
use of this program and the results developed are the responsibility of the user. 

Many of the default values provided are generic and serve to guide users in their modeling. 
Users must exercise judgement to evaluate and modify default values based on the specific 
watershed. An approval for default table values for a specific watershed must be obtained 
from the appropriate agency 

Continuing signifies your acceptance of this disclaimer. 

KVL Consultants, Inc. 

After the DDMSW is launched, the SELECT PROJECT window is automatically 

opened as is shown in the following figure . 
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(b) Click the Add button on the SELECT PROJECT window to start a new 

project (A new project can also be started by clicking File ~ New Project 

under the menu bar) . 

(c) Type "SEDIMENTYIELDl" into the Reference textbox. This is the name of 

this newly created project. The users can choose the name as long as it 

does not exist in the DDMSW database. 

(d) Type into the Title textbox a brief descriptive title of this project. 

(Optional) 

(e) Type into the location textbox the location of this project. (Optional) 

(f) Type into the Agency textbox the agency or company name. (Optional) 

(g) Check River Mechanics Only checkbox for this project. 

(h) Type a detailed description of this project into the comment area under 

the Project Reference frame. (Optional) 

(i) Click Save button to save the entered data. 

(j) Click OK button on the SELECT PROJECT window, and click OK button on 

the pop-up message box for landuse, soils data, etc. The following figure 

shows what the window looks like . 
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!,is! De!ails 

~~P~ro~j~ect~R~e~~er~e~nc~e~j~~~~~~~i===~~~ Project Defaulls -=""""'"""'""""oo=;=""'"'"nl ~~ Project ID I 00039 Reference 

Tille Sediment Yield Analysis Tutorial Soils I FCDMC 

Location Maricopa County, Arizona Land Use FCDMC 

Agency Flood Control District of Maricopa County l.;;;;;;;;iiiiiiiiiiiiiiiiiiiiiiiiiiii...:z.:-~ 

P River Mechanics Only 

This is a tutorial set-up to give a step-by-slep instruction on how to use 
DDMSW to calculate sediment yield. 

Mocilicalion Dale I 06104120 14 

Note: the Project ID 00039 in the above figu re is the database records 

unique read-only identifier of the project, which is automatically 

generated by the program when a new project is created. When the 

users create a new project, the Project ID of this new project wi ll not be 

t he same as the Project ID shown in the above figure. 

(B) Step 2 - Prepare the Cross Section Hydraulics 

{a) From the menu bar of the main application window, click River 

Mechanics -+ Cross Section Hydraulics to open RIVER MECHANICS -

(ROSS SECTION HYDRAULICS window. 

mflood Control District of Maricopa County- SEDIMENTYIELDl 

Rle @l~ River MedlanicsJI Help 

IJ ~~~ s.au ~- ~ ~ 
B,iprap 

baunchable Riprap 

Lateral Erosion 

~ent • 
~ross Section Hydraulics 

Cross Section ~try 
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\l: River ~1echanJCS - Cross Section ttydra4bJ 

ntireCros7s ;;Sect~io~n~~~~~~=~~==~:::; 
Source I Calculate Data EJ 

ion 10 

Cross Section ID 
RowRale(ds) I 

f--~=='11===----\L 

Man"sn 

(b) On the RIVER MECHANICS- (ROSS SECTION HYDRAULICS window, select 

the "Calculate Data" for the Source in the Entire Cross Section frame 

("Enter Data" can also be selected for the Source if the hydraulic results 

for a cross-section are available .) 

(c) Type "STUDYLOCATIONCROSSSECT/ON" into the Cross Section ID 

(d) By default, both the Design and Dominant checkboxes are already 

checked in the Entire Cross Section frame. If they are not checked, please 

check these two checkboxes. 

(e) Type in "3200" and "800" into the Flow Rate (cfs) textboxes for Design 

and Dominant, respectively. 

(f) Type in "0.015" and "0.015" into the Slope (ft/ft} textboxes for Design 

and Dominant, respectively. 

(g) Type in "0.035" and "0.030" into the Manning's n textboxes (the same 

values for Channel, LOB, and ROB for Design and Dominant, respectively. 

(h) Check Same as Entire Cross Section checkboxes for both the Design and 

Dominant in the Main Channel (Bedform Scour) frame (Note: These 

checkboxes are checked if the bedform scour computation is based on 

the entire cross-section hydraulics). 

(i) After the data entry, click the Save button to save the entered data. The 

window looks like the figure shown below. Click the OK button to close 

the window. 
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m River ~lechanocs - Cross Section Hydraur.cs B~ El 

(j) From the menu bar of the main application window, click River 

Mechanics ~ Cross Section Geometry to open the NATURAL CROSS 

SECTIONS window. 

m nood Control Distriict of r-1arkopa County - SEDIMENTYIELDl 

BJprap 

!,aumnable Riprap 

Lateral Erosion 

S,ecfunent 
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t!Natural Cross Sections B~ EJ 
X y 

Left 
0.93 

Right 
0.62 

0.31 

0.00 ~ 

-0.31 1--+---t 

-0.62 d'= -0.93 ~ 

-1 .24 -l- + 

-1.55 

r Graph current record -1 .86 t--+-----r-

~ ~ ~ a o ~ ~ ~ oo 

Ov~ 

(k) On the NATURAL CROSS SECTIONS window, click the magnifying glass 

across the ID textbox in the Cross Section frame to open the SELECT 

CROSS SECTION ID window. Highlight Cross Section ID 

"STUDYLOCATIONCROSSSECT/ON" and click OK to close the window . 

Select Cross Section ID 

Cross Section 10 Description .~ ,.., I 

E 

~ 
< I > 

~~~anceiJ 
... 

(I) Click the Add button on the NATURAL CROSS SECTIONS window and type 

"100" and "100" into the X andY textboxes. Click the Save & Add Record 

button . 

(m) Repeat the above step for the rest of pairs of X andY values . 
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Station (X) Elevation (Y) 

106 98 

156 98 

166 95 

191 95 

201 98 

251 98 

257 100 

(n) To enter the Left Bank Station, highlight/select Station (X) "156.00" on 

the XY table grid, and click the magnifying glass on the right of the Left 

Overbank textbox. The textbox shows a value of "156.00." 

(o) To enter the Right Bank Station, highlight/select the Station (X) "201 .00" 

on the XY table grid, and click the magnifying glass on the right of the 

Right Overbank textbox. The textbox shows a value of "201.00." 

After all the XY values are entered and after the Left and Right Bank Stations 

are defined, the NATURAL CROSS SECTIONS window should look like the 

following figure . 

' Natural Cross Sections JS'~ 

1 ~oo c-------m.--m~~----~ 

101 .00 :-t---"-- g ~ 

100.00 

99.00 

Adjustments =====11i 

Auto Increment X (It):=~~~ 

Elevation Adjustment (tt)'---r.::::=-=1 

The cross-section data can be imported into DDMSW. However, the XY data 

must be prepared based on DDMSW XY data format before the cross-section 

is imported. To know the DDMSW XY data format, export the data fo r an 

existing cross-section (File -+ Export Data -+ Section -+ Hydraulics -+select 

"Crosssections" under Table Name column -+ check a radio button for format 
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such as XLS for Excel -+ Export -+ use default file name or define a file name 

-+ Save -+ Yes-+ OK}. 

(p) Click OK to close the NATURAl CROSS SECTIONS window. 

(q) Go back to the main application window and click River Mechanics -+ 
Cross Section Hydraulics from the menu bar to open the RIVER 

MECHANICS - CROSS SECTION HYDRAUliCS window. Click the Update 

button to evaluate the hydraulics. 

(r) Highlight "This Record", click OK button to close the SElECT OPTION 

window. The update process starts. 

Select Option Update Cross Section HydrauriCS , :A ~11{. 

This will update the hydraulic parameters for the current Cross 
Section. 

If 'Enter Data' is selected as the Source, data will NOT BE 
updated. 

I f 'Calculate Data' is selected as the Source, the disabled fields 
(shown in yellow) will be updated if 'Design' and/or 'Dominant' 
are{ls checked. 

Do you want to continue? 

No 

After the update, the RIVER MECHANICS - CROSS SECTION HYDRAUliCS 

window should look like the following figure . Click OK to close the window. 

Jt! Rrve.r MechaniCS - Cross Section 

Section ID 

STUDYLOCATIONCROSSSECTI 

Cross Section ID 
I t . I .. t 

Section 2.0 - River Mechanics 

ntire Cross Section 

Source J Calculate Data OEJ 
Flow Rate (ds) J 

Slope (ftln) i-:":':':':=-ii-:~:::7'l 
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(C) Step 3 - Compute Sediment Yield 

(C.l) Set up Sediment Yield Basic Data 

{a) From the menu bar of main application window, click River 

Mechanics + Sediment + Model Sediment to open the RIVER 

MECHANICS- SEDIMENT- MB: 01 window. 

m Flood Control District of t-taricopa County- SEDit-tENTYIELDl 

River Medlanics Help 

BJprap 

launchable Riprap 

Q"oss Section Hydraulic> 

Cross Section §eometry 

rvlodel Seg1ment 

!Jpdate from GIS 

Soils 
Soil Q.efaults 

land Use 

Land !Jse Defaults 

{b) Click Add button to activate the necessary data entry fields . 

{c) Type "DAM1" into the ID textbox, a unique ID for the location on 

the water course. 

{d) Check the Wash load and Bed load checkboxes in the Calculate 

frame. 

{e) Click the browse button beside the Return Periods for Analysis 

textbox in the Calculate frame to select "All" for the return 

periods. 

{f) Check all the checkboxes in the Sediment Yield Parameters frame 

to activate all the discharges and volumes textboxes. Enter the 

following discharge and volume values for the sediment yield 

parameters 

Section 2.0 - River Mechanics 

Return Period 

2 year 

5 year 

10 year 

25 year 

SO year 

Q (cfs) 

277 

486 

645 

869 

1046 

Volume (ac-ft} 

12.00 

18.00 

23.00 

30.00 

36.00 
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100 year 1231 42.00 

Design 1231 42.00 

(g) Click the Save button to save the entered data. After the data 
entry, the window should look like the following figure . 

~River Hechanocs- Sed1ment- ~18: 01--

bist I otal 

Total 
Yield 

(h) Click the Wash Load tab. 

(i) 

(j) 

Enter 11SED1" into the Sediment Area JD textbox (Sediment Area 

ID is the unique ID for the drainage area that contributes 

sediment to the study location . This ID is used when land use and 

soil data are used to compute the wash load). 

Enter 110.3508" in the Area (sq mi) textbox. 

(k) Select 11Channel Bed Material Soil Sample" as the Specific Weight 

Method. 

(I) Enter 110.50'' into the Bed Material Soil Sample 010 (mm) textbox. 

(m) Enter 11400" into the Slope Length (ft) textbox in the Wash Load 

Parameters frame. 

(n) Enter 112.50" into the Slope (%) textbox in the Wash Load 

Parameters frame. 

(o) Click the Save button to save data entry. The RIVER MECHANICS­

SEDIMENT- MB: 01 window should look like the following figure . 
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ll River MechaniCS· Sed1mer1t- H6: 01 ~!' 

Bed load 

Wash Load ,--~~'"'Wash Load ParametersOiiii;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;o;;r;;;;;....,.,...;;,;;•;u 

SedimentArea 10 I SED! I 
Area (sq mi) ~ 

SDR (%) 

Soil and Erosion Factors Value Default Custom 

Soil Erodibility Factor (K) r---­
Erosion Control Factor (P) ~~ 

Specific Weight Qblru n) 

Specific Weight Method =,_,.,"'=,..,_=>,U """"'-"""""-'-"'""""" 

Method J Channel Bed Material Soil Sample ::EJ 
Bed Material Soil Sample 0.500 

D10 (mm) 

(p) Click the Bed Load tab and cl ick browse button 121 beside the 

Cross Section 10 textbox in the Cross Section frame to select 

"STUDYLOCATIONCROSSSECTION" as the cross section 10. Click OK 

to exit the window. 

(q) Enter 016 (mm) = 0.80 

(r) Enter 050 (mm) = 1.50 

(s) Enter 084 (mm) = 10.00 

(t) Click the Save button to save the data entry. The River Mechanics 
-Sediment- MB: 01 window should look like the following figure. 
Click OK to close the window . 
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Bedload 

~~~~~o:1s~<:m:m~> ~~~. ~ .. ~rl 
i==0-.0-35-:i 0 50 (mm) ~=:iii@ 

Man's n LOB 0.035 0 84 (mm) ~ 
Man's n ROB 0.035 

To~IS~on ========~=mr=-=~~==~~~==~~~~======~====J 
Q Area Top Normal Bed 

Widlh Depth Load 
(ft) (ft) (ds) LOB 

ROB 

(C.2) Prepare Sediment Area Land Use and Soil Data 

In this section the instruction will be given on how to prepare the landuse 

and soil data for the sed iment area defined in the previous step . 

(C.2.1) How to Prepare Soil Data 

(a) Click River Mechanics + Sediment + Soils f rom the 
menu ba r on the main application window as is shown in 

the following figure and a blank RIVER MECHANICS -

SOILS window opens. 

mflood Control District of l'larioopa County- SEDII'IENTYIELDl 

Help 

8Jprap 

!,_aunchable Riprap 

Lateral Erosion 

~ed1ment • 

Qross Section HydraUics 

Cross Section §eometry 

Model Segiment 

\!>date from GIS 

Soi Q.efaufts 

!,_and Use 

Land !!se Defaults 

(b) Click the Add button on the RIVER MECHANICS- SOILS 

window to activate the data entry. 
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-·" ~ ~~ 

!.lsi -I DQjSjjS 

Look .. 
S:::,~' Area SoiiiD sw ~~ 

!<': 

1~1 g 

lr •Tnrn r ~Tci!rn::- 1·~ .,, Add !IL "MB -lr 2K -I, 

(c) On the RIVER MECHANICS - SOILS window, click the 

browse button 121 beside the Sediment Area ID textbox 

in the Sediment Area frame. On the SELECT ID window, 

highlight "SEDl " and click OK to close the window. 

(d) Click the browse button 121 beside the Soil ID textbox in 

the Sediment Area frame. On the SELECT ID window, 

highlight Soil ID "6453" and click OK to select and close 

the window. 

(e) Enter "0.0508" into the Area (sq mi) textbox in the 

Sediment Area frame . 

(f) Click the Save button to save the data just entered. The 
window should look like the following figure. 

l,ist Details 

Soil Data=--~=----...,.,=""" 

Soii iD 

Area (sqmi) ~~ !!!'!~:r""J.:-_.1 1 ~=--===~~~=-~ 
Area (%) '-=J ======.! 

I 

Section 2.0 -River Mechanics 62 



• 

• 

Repeat the above five steps to enter the rest of the soils data 

for this sediment area. 

Sediment Area ID 

• SEDl 

• SEDl 

• SEDl 

SoiiiD 

64590 

64591 

64598 

Area (sq mi) 

0.0447 

0.2548 

0.0004 

(g) After the data entry, click OK to close the window. 

(C.2.2) How to Prepare Land Use Data 

(a) Click River Mechanics-+ Sediment-+ Land Use from the 
menu bar on the main application window as is shown in 

the following figure and the blank RIVER MECHANICS -

LAND USE window opens. 

Section 2.0- River Mechanics 

m Flood Control District of 1·1aricopa County- SEDIMENTYIELDl 

. 

Look Iori 

Sediment 
Areal() 

~I 

Lateral Erosion 

~edlment • Model SeQiment 

Q"oss Section HydraUics 

Cross Section 2eometrv 

- ,, ~--

~,., 

II 
Land Use Area Area" Ci 
Code 

~' ~nro @!!( 

!Jpdate !Tom GIS 

~and Use 

Linl !,!se Defaults 

-- --
Detatls 

Cii Ciii Pd lmp 

P(!nL T Q.!!l_ete T ~ I 

l.!i]QJ:.E) 

fr1 
~ 

J" 
MB T QK - ~, 
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(b) Click the Add button to activate the data entry . 

(c) Click the browse button 1:21 beside the Sediment Area ID 

textbox in the Sediment Area frame to open the SELECT ID 

window. Highlight "SED1" and click OK to select and close 

the window. 

(d) Click the browse button 1:21 beside the Land Use Code 

textbox in the Sediment Area frame to open the SELECT ID 

window. Highlight code "120" and click OK to select and 

close the window. 

(e) Enter "0.0022" into the Area {sq mi) textbox in the 

Sediment Area frame of the RIVER MECHANICS - LAND 

UsE window. 

(f) Click the Save button. The window should look like the 
following figure . 

' ruverHechantCS·landUsft~~ll· ., - [] '29 

J.ist Details 

~ Default CUstom 

Ellec!s of Canopy Cover (Ci) I 0.84 I 
Ellects of vegetation (Cii) I 0.92 I 

Ellects otnllage (Cill) I 0.38 I 
Percent Impervious I 5 I 

Repeat the above five steps to enter the rest of the land use 
data for th is sediment area . 

Sediment Area ID 

• SED1 

• SED1 

• SED1 

• SED1 

• SED1 

Section 2.0 - River Mechanics 

land Use Code 

150 

160 

180 

230 

410 

Area {sq mi) 

0.1647 

0.0620 

0.0296 

0.0314 

0.0609 
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(g) After the data entry, click OK to close the window . 

(D) Step 4- Calculate the Sediment Yield 

In this section, a step-by-step instruction will be provided how to calculate the 

sediment yield. Open the sed iment yield window from the menu bar {River 

Mechanics -+ Sediment -+ Model Sediment) and on the RIVER MECHANICS­

SEDIMENT window, click the Total tab. 

Sediment Yield Parameters ==o" Sediment Yield (ae-ft) =="'=====n 
Q Volume Wash Bed 

lndude @Q:!!l Load Load 
Total 
Yield 

12.00 I 2Yearj 
18.00 I 5 Yearj:=~~"':=~~=~~~--=":EI . 

23.00 I 10 Yearj:=~~"':=~~=~~~--=":l t 
!=~~11=~...._..~1111 25Yearjr=~~o~r-~--r---...-=:i~l 

I 

_ I!] 

Annual Sediment 

{a) Click the Update button on the RIVER MECHANICS- SEDIMENT- MB: 01 

window to compute the sediment yield . A new window SELECT OPTION 

opens, select " This Major Basin", and cl ick OK to close it. 

Option [• 
This Re cord F l 

•• ,;.lillJii) r 
All 

El 

Cakulate Total sediment load 

This will calrulate the Total Sediment Load for the selected Reb.Jrn 
Periods for the rurrent record and will indude : 

Wash Load 
Bed Load 

Do you want to continue? 

No 

{b) On the CALCULATE TOTAL SEDIMENT LOAD dialog box, cl ick Yes to 

continue . 

The following three figures show the results in the Total, Wash load and Bed 
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Load tabs when the "Channel bed Material Soil Sample" method is used in 

Wash Load. 
tJ River l·lechamcs - Sedoment- liB: 01 lit~ £i 

J.iSI Iotar Wash Load BedLoad PosttoGIS 

t,!River 11echamcs - Sed1ment - HB: 01 SliJIE:J 

Section 2.0-- River Mechanics 

Wash Load BedLoad Post to GIS 

Wash Load ,._....,...,=~ l fiWash Load Parameters ,=============JI 

Area (sq mi) 

SOR('Ko) 

Soil and Erosion Factors Value DefauH Custom 

Soil Erodibility Factor (K) r-o:12T-----o:i21 
Erosion Control Factor (P) j1':0~ 

Specific Weight Oblru ft) ~~ 

Tooooraohic Factors 
Slope Length (ft) 400 

Slope (%)~ 
TopographicFactor (LS) ~~ 
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tlRiver 11echamcs- Sedament - MB: 01 J!iliJ EJ 

].ist Post to GIS 

Cross Section 

Cross Sedlon ID I STUDYLOCATIONCROSSSECTION_j ;.> 

(E) Step 5 - Report the Results 

In this section, the instruction will be given on how to view, print, and export 

the calculation results of the sediment yield. 

(a) Report the results for Total Sediment Yield : Click the Print ... button on 

the Total tab of the RIVER MECHANICS- SEDIMENT- MB: 01 window to 

• generate a report like the following figure . 

• 

ig>RIVER HECIWUCS S£DIIIBfT Jij~ £I 

X I~ Totol:1 100% 1of 1 

noodCon,.otOau;:or u• •lt:OCO•C""..cJ 

Os~:,: ~~",..~~~~":'~~u5&~m 
Pro)lct R•a~not : SEDUIEHTYIB..DI 

' v~.,. ,. To3 1 

'"' ( a:-~ '"" ·~~ ca:-~ 

ID: OA.N1 2Yt• : 
Rtturn~rlo~ lorAIIIIIJ • II. : AI SYe• : ... 

II YM t: "' o.: .. 
UYMr: ~· "" stY•r: ·-IOOYnr: ...::_co 
O.lgll: ~~ -· A MUll: '"" 

(b) To print the results, click the printer symbol ( & ). 
(c) To export the results in PDF format or other formats, click the export 

symbol ( ~~ ) 

{d) More detailed information for wash load, bed load, and Cross Section 

Hydraulics can also be viewed, printed, and exported by clicking the 

Print ... button under Wash load, Bed load and Cross Section Hydraulics 

menu . 
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2.4 Calculate Riprap Size for Bank Protection at a Bend 

2.4.1 Problem Statement 

To estimate the riprap sizing for bank protection using "Channel Banks on Straight 

Reach" type with the following given design parameters: 

•!• The Cross Section "STUDYLOCA TIONCROSSSECTION" 

Parameters for Hydraulics and Geometry: 

• Design Flow Rate (cfs): 

• Channel Slope (ft/ft): 

• Design Manning's n: 

3200 

0.015 

0.035 

The geometry (station and elevation) of this cross section: 

Station (X) Elevation (Y) 

100 100 

106 98 

156 98 

166 95 

191 95 

201 98 

251 98 

257 100 

Parameters for Channel Banks: 

• Bank Slope Angle (Degrees): 

• Specific Weight for Stone (lb/cu ft): 

• Specific Weight for Water (lb/cu ft): 

2.4.2 Step-by-Step Procedures 

Step 1: Establish a New Project and Default Set-up 

Step 2: Prepare the Cross Section Geometry 

Step 3: Calculate Riprap Sizing 

Step 4: Report the Results 

Section 2.0 - River Mechanics 

45.00 

150.00 

62.40 
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(A) Step 1 - Establish a New Project and Defaults Set-up 

(a) Click the DDMSW icon on the Desktop or Program menu to launch the 
DDMSW. Click OK to accept the software disclaimer as is shown in the 
following figure. 

Agreement 

Drainage 
Design 

Management 
System 

This prognm hils been written to 01id in the mo:magement o f drainage design. It is provided as 
a public service to aid in implementation of tho technical information data. and pro cedures . 
presented in the Drainage Design Manuals. The user of this information releases. indemnifies 
and holds free the Flood Control District of Maricopa County and KVL Consultants . lnc . from 
any and 3llliabilities. dam11ges, l3wsuits and causes of action that result as a consequence of 
their reliance on and use of the DDMSW computer program and the d3.ta supplied with it. The 
use of this program and the results developed are the responsibility of the user. 

Many of the defo:~ult values provided are generic and serve to guide users in their modeling. 
Users must e xercise judgement to evaluate and modify default values based on the specific 
watershed. An approval for default table values for a specific wate rshed must be obtilined 
from the appropriate 11gency 

Continuing signifies your ac ceptance of this di sclaimer. 

KVL Consultants. In c . 

After the DDMSW is launched, the SELECT PROJECT window is automatically 

opened as is shown in the following figure. 

Select Project 

~1st I Details 

Look for i I ~ 
Reference • ID Title .~ 

EMMPLEt 00001 Clark, Green Ampt, Single, 6 Hour 

EMMPLE2 00002 S-Graph, Green-Ampt, Single, 24 Hour 

EM MPLE3 00003 S-Graph, Green-Ampt, Multiple, 6 Hour 

EXo\MPLE4 00004 Clark, I nit and Uniform, Single, 6 Hour 

KVLEXAMPLEt 00005 Example 1 HEC-1 tu1o rial project 

KVLEXAMPLE2 00006 Example 2 using Shape files and NOAA 14 

KVLEXAMPLE3 00007 Example 3 Rational Method tutorial project 

KVLEXAMPLE4 00013 Example 4 River Mechanics 
RM-lUTORIAL 00011 River Mechanics Tutorial Project 

SEDGIS2 00009 a 
TESTRAIN 00010 ddafa 

Tit 00015 

TI2 00016 
TI3 00017 
TI4 00018 

TIS 00019 ~ 
< I > 

I ~!nfo [~I Qelete J~C::R~=t 
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(b) Cl ick the Add button on the SELECT PROJECT window to start a new 
project (or you can start a new project by File+ New Project). 

(c) Type " RIPRAPSIZINGl " into the Reference textbox. This is the name of 
this newly created project. The users can choose the name as long as it 

does not exist in the DDMSW database. 

(d) Type into the Title textbox a brief descriptive title of this project. 
(Optional) 

(e) Type into the Location textbox the location of this project. (Optional) 

(f) Type into the Agency textbox the agency or company name. (Optional) 

(g) Check River Mechanics Only checkbox for this project. 

(h) Type a detailed description of this project into the comment area under 
the Project Reference frame. (Optional) 

(i) Click Save button to save the entered data. 

(j) Click OK button on the SELECT PROJECT window, and click OK button on 
the pop-up message box. The fol lowing figure shows what the window 
looks like . 

).ist De!ails 

~~P~ro:ject~R~e~~egre~nc~e=~~~;~~~E===Jt~ Project Defaults =====911 Iii Pro jed 10 I 00040 tReference JI#Jijj#l!,j§it.AIIMI J 
Trtle J Riprap Sizing Tutori al 

Locafion I Maricopa County, Arizona 

Agency I Flood Control District of Maricopa County 

.; River Mechanics Only 

This tutorial is set-up to give a step-by-step instrucfion on how to use 
DDMSW to evaluate rip ra p materials for bank protection projects. 

Soils FCDMC 

Land Use 6j F,:,CD=M=C====::!!!....J 

Note: the Project ID 00040 in the above figure is the database records unique 

read-only identifier of the project, which is automatically generated by the 

program when a new project is created. When the users create a new project, 

the Project ID of this new project will not be the same as the Project ID 

shown in the above figure . 
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(B) Step 2 - Prepare the Cross Section Hydraulics 

(a) From the menu bar of the main application window, click River 

Mechanics + Cross Section Hydraulics to open the RIVER MECHANICS­

CROSS SECTION HYDRAULICS window. 

~ Fbod Control District of r·1aricopa County- RIPRAPSIZINGl 

Help 

Riprap 

!,.aunc:hable Riprap 

Lateral Erosion 

~diment 

~ross Section Hydraulics 

Cross Section §eometry 

(b) Click Add button on the RIVER MECHANICS- CROSS SECTION HYDRAULICS 

window to activate all the necessary data entry fields. 

(c) Select the " Calculate Data" for the Source (" Enter Data" can also be 
selected for the Source if the hydraulic results fo r a cross-section are 
available.) 

(d) Type "STUDYLOCATIONCROSSSECT/ON" into the Cross Section ID textbox. 

(e) Uncheck the checkbox for Dominant in the Entire Cross Section frame 
since dominant discharge will not be used for riprap sizing. By default, 

both the Design and Dominant checkboxes are checked in the Entire 
Cross Section frame. 

(f) Type in "3200" into the Flow Rate (cfs) textbox for Design. 

(g) Type in "0.015" into the Slope (ft/ft) textbox for Design. 

(h) Type in "0.035" into the Manning's n Channel textbox for Design . Use 
the same values for Manning's n LOB and Manning's n ROB textboxes. 

(i) After the data entry, click the Save button. The window should look like 
the figure below. Click the OK button to close the window . 
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{j) 

m River 11echanocs - Cross Section Hydraurocs J!il!Ji!l 
tire Cross Section 

Source I Calculate Data 

Flow Rate <cts> ~~~3~2o~oUI 
Slope (Mt) ~ 1 1 1 

Manning"s n Channel ~==0~.~0 ~I Man"sn 

Manning"s n LOB 0.0 

Manning"s n ROB 0.03 

WettedArea(sqft) i----.;l 
Wetted Perimeter (ft) i--==~l 

Average Width (ft) 1==~-.;l 

Top Width (ft) 1---~=~l 
Hydraulic Depth (ft) 

:--~-=l l 

Nonmal or Max Depth (ft) ~---_;I 
Velodty (It/sec) 

l"::~==========;:,.~~ain Channel (Bedform Scour)::;::;;:J~~"'='~~---===~1 
fr Same as EnUre Cross SecUon Design "' 

Hydraulic Depth (ft) :==~~~I 

Velodty (11/sec) ~---~I 

From the menu bar of the 
Mechanics -+ Cross Section 
Sections window opens . 

main application window, click 
Geometry to open the Natural 

' Natural Cross Sections 

X y 

Ri!Jrap 

!,.aunchable Riprap 

Lateral Erosion 

~t 

Q"oss Section Hydraulics 

Cross Section ~eometry 

Grapll CUrretll record 

0.93 :-T 
0.62 ; ~ 

Adjustments =======m 
Auto lnaement X (!Ill 

:==~-I 
Eleva!ion Adjustment (11)1...-...=="-

+-

+­

+-

• 

- D X 

20 40 60 80 

River 
Cross 
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• (k) Click the browse button ("Magnifying Glass" ) on the right side of the 

Cross Section ID textbox to open the SELECT CROSS SECTION ID window. 

On the SELECT CROSS SECTION ID window, highlight Cross Section ID 

"STUDYLOCATIONCROSSSECTION" and click OK to close the window. 

Select Cross Section lD 

Cross Section ID Description . . . . . 

(I) Click the Add button on t he NATURAL CROSS SECTIONS window and enter 
"100" and "100" into the X andY textboxes respectively. Click the Save & 

• Add Record button to save the data. 

• 

(m) Repeat the above step fo r the rest of pairs of X andY values. 

Station (X) Elevation (Y) 

106 98 

156 98 

166 95 

191 95 

201 98 

251 98 

257 100 

(n) To enter the Left Bank Station, highlight/select Station (X) "156.00" on 

the XY table grid, and click the magnifying glass on the right of the Left 

Overbank textbox. The textbox shows a value of "156.00." 

(o) To enter the Right Bank Station, highlight/select the Station (X) "201 .00'' 

on the XY table grid, and cl ick the magnifying glass on the right of the 

Right Overbank textbox. The textbox shows a value of "201.00." 
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After all the XV values are entered and after the left and Right Bank Stations 

are defined, the NATURAL CROSS SECTIONS window looks like the following 

figure . 

(p) Click OK to close the window. 

95.00 f..---ji---+-

94.00 F----<l---+---1-

93.00 f---+---1-__, 

92.00 '" " " "' "'" 
60 80 100 120 140 160 180 200 220 240 260 280 

The cross-section data can be imported into DDMSW. However, the XV data 

must be prepared based on DDMSW XV data format before the cross-section is 

imported. To know the DDMSW XV data format, export the data for an existing 

cross-section (File -+ Export Data -+ Section -+ Hydraulics -+ OK -+ select 

"Crosssections" under Table Name field name -+ check XLS radio button in the 

File Type frame for Excel -+ Export -+ use default file name or define a file 

name -+ Save -+ Yes -+ OK) 

(q) Click OK to close the NATURAL CROSS SECTIONS window. 

(r) Go back to the main application window, cl ick River Mechanics -+ Cross 

Section Hydraulics from the menu bar to open the RIVER MECHANICS­

CROSS SECTION HYDRAULICS window. Click the Update button to evaluate 

the hyd raulics. 

(s) Highlight "This Record" and click OK button to close the SELECT OPTION 

window. When the UPDATE CROSS SECTION HYDRAULICS window opens, 

click Yes to continue . 
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... 
Option 

• .. 'i1li 

Al l 

Update Cross Secbon Hydraulics > ; ~j.f;~ 

This will update the hydraulic parameters for the current Cross 
Section . 

If 'Enter Data' is selected as the Source, data will NOT BE 
updated . 

If 'Calculate Data' is selected as the Source, the disabled fields 
(shown in yellow) w ill be updated if 'Design' and/ or 'Dominant' 
are{ls checked . 

Do you want to continue? 

After the update, the RIVER MECHANICS - CROSS SECTION HYDRAULICS 

window looks li ke the fol lowing figu re. 

.. 
~ " '•< l.blQJ~ 

irSectio" ID ... l lltntire Cross Section 

I--JI E[oesign r Dominant 
III STUDYL ~~ ~ Source I Calculate Data 

Flow Rate (ds) 3200 : 

Cross Section ID ll!' Stope (MI) 0.01 5000 I 
I • • .. • I II Man'sn I Manning's n Channel 0.035 . 

= 
Manning's n LOB 0.035 1 

Manning's n ROB 0.035 1 

Wetted Area (sq It) 328.50 

II 
Wetted Perimeter (It) 155.36 

II Average Width (ft) 73.00 

II Top Width (It) J 153.99 ..... 
Hydraulic Depth (It) I 2.13 

Normal or Max Depth (It) I 4.50 

liif ·~ Velocity (It/sec) I 9.74 
ain Channel (Bedform Scour) , Same as Entire Cross Section Design Q 

Hydraulic Depth (It) 

Velocity (It/sec) 

~~~~ Froude Number 

II HEC-RAS I ~!nfo 11 P.[inl.. I Copy 11 Delete II t,dd II' Graph Ill< Section I' Detail IU.lPil.~te .JI OK l o~~ 

(C) Step 3 - Calculate Riprap Size 

{a) From t he menu bar of main appl ica tion window, click River Mechanics 

o+Riprap to open the RIVER MECHANICS- RIPRAP window. 

Section 2.0 - River Mechanics 
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(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

( i) 

(j) 

(k) 

(I) 

(m) 

(n) 

(o) 

"' River 11echanKS -lliprap ;} ~~~' ~ 

!.1st 

10 Cross Sedion 10 0 50 
(ft) 

Details 

Type 

Click Add button on the RIVER MECHANICS- RIPRAP window. 

Enter "CHNL1" into the Location ID textbox 

Browse for "Channel Banks on Curved Reach" in the Type textbox 

Click OK 

Check Use Cross Section ID check box 

Browse for "STUDYLOCA TIONCROSSSECTION" in the Section ID textbox . 

Click OK 

Enter "45" into the Bank Angle (degrees) textbox 

Enter "150.00" into the Specific Weight Stone (lb/cu ft) textbox 

Enter "62.40" into the Specific Weight Water (lb/cu ft) textbox 

Select "Angular" from the drop down for Riprap Type in the Safety 

Factor frame. 

Click the Save button. 

Click Update button to compute riprap median size 050 in feet . 

Highlight " This Record" in the SELECTION OPTION window and click OK. 

Click Yes when the CALCULATE RIPRAP SIZE dialog box opens . 

.... 
Option . ~ .. 

This Major Basin 

Al l 

This will calculate the Riprap size for the current record . 

Do you want to corntinue? 

Fl 

Yes No 
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After the update process is finished, the window looks like what is shown in 

the following figure. Click OK to close the window. 

!.is! 

10 ============~~~~~##~~~1 

Location ID I CHNL 1 ~ P' Use Cross Section ID 

Type I Channel Banks on Curved Reach 

Section ID STUDYLOCATIONCROSSSECTION 

Avg Velocity (Ills) 

BankAngle (degrees) 

Sped fic Weight stone Oblcu II) 

Spedfic Weight Water (lblcu II) 

0 50 (11) 

(D) Step 4- Report the Results 

In this section, the instruction will be given on how to view, print, and export 

the calculation results of the riprap sizing. 

(a) Click the Print ... button on the RIVER MECHANICS- RIPRAP window. A 
report will be generated as is shown in the following figure. 

10 TrP t 

!"100!1 COnt ro l OII.UtiO~ LIJAXIDI CO ~llt1' 
~lrU'I Iat OUII:In L!illiOUltnt Sn •m 

1'\ fll f fl.r.IE.Cl"IANICS - 1\IP AAP 
Prqeoct Refe~: RIPRAPSIZf.IG1 

ou~;n SIO pt 
0 (ti.'IJ 

(ell. ) 

AUr19f: Spta'C SptCJI:: !il!l t SIII IJ 0~0 

VtiDel, w et;n w~~~~ Anglr haor (n) 
(T\' 5) SlOilf 't'l'alt r(Ugttt5) 

{el~t!J {D.'CUft) 

(b) To print the results, click the printer symbol ( ~ ). 

(c) To export the results in PDF format or other formats, click the export 
symbol !~ ) 

(d) More detailed information for cross section hydraulics can also be viewed, 
printed, and exported by clicking the Print ... button under Cross Section 
Hydraulics menu . 
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2.5 Lateral Erosion Analysis 

This tutorial, for Project Reference "LATEROS/ONEXAMPLE" provides a Lateral Erosion 

working example using DDMSW. If you do not see this project in File -+ Select Project, 

then import it from the Backup directory (File-+ Project Management-+ Import Project). 

The alternatives include selecting (or not selecting) the following available data: 

1. Nothing Selected (No Data) 

2. Scour 

3. Historical Photo 

4. Cross Section 

All the alternative analyses reference the following figure: 

.. c: 
!: ::::; ::::; 
c: " ' 0 ·;;; 
v; c. 
~ "'0 
";' 0 

0 

" u:: 
~ <! 

~ ~ 
~ 

L •, 

• 
La teral-Erosion Distance 

• Main-channel bank sta tions 

latera l-Erosion (Migration) Zone 
O(J 
' I: 

::::; 
> 
~ 

· ~ 
~ 
u.. 

< 
~ 
LU 
u. 

z, 
Or 
lx ) 

~ 
::::; 
> 
~ 

""0 
0 
0 

;:;: 
<1: 
2 
"-' u. 

,' 
' . 

u 
!: 

::::; 
!: 

a_ 
""0 
0 
0 

L -----"---- ------·----------
Latera l-Erosion Distance 

" !: 
::::; 
!: 
0 

0 
t'i:i 
~ 
!:l 
"' ...J 

• : 6:1 if no historical single-event latera l erosion distance is available from recti ied aerial photos. 
3:1 if the single-event lateral erosion distance is available from rectified aeria l photos and is edded to 

the computation o lateral erosion dista nc e. 
21: scour depth 
D: main channel depth measured from the intersectioo point between the 

highest !=EM A floodway line and ground elevation_ Use" higher I'EMA 
floodway elevation on the banks to draw a horizontal line o Intersect the 
ground elevation. 

Project Defaults (File -+select Project) . For this example select the data as shown on the 

following screen . Click OK to exit the SELECT PROJECT window . 
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Select Project 

.!.,ist Details 

Project Reference Project Defaults 

ProjediD 00031 1 Reference ., I :> · • = 
Title Lateral Erosion Example Soils i"FCDMC l2l 

Location Maricopa County Land Use I FCDMC 1[2) 
Agency Flood Control District of Maricopa County 

~ River Mechanics Only 

I :1 
Mcxl!icatioo Date I 0313112014 I!3I I ~jnfo II P~nL II Qelete I~OQ,; 

lateral Erosion (River Mechanics -+Lateral Erosion) . Add a new record and enter " LOCID" 

for the location I D. 

(A) Nothing Selected (No Data) 

Ent er "4. 5" into the Channel Depth, D (ft) textbox and click Save to save the 

data entered. Click Update, then select " This Record" from the SELECT OPTION 

window and click OK to close the selection window. Click Yes to continue 

when the CALCULATE LATERAL EROSION window opens. The following figure 

shows the results. 

11¥ Riv~ Mechanics · latera!Erosion ~!:@~ 

]:is! Details 

10 Available Data -

Location 10 j(LOCID II Scour r:J 
Historical Photo r:J 

Cross Section Cl 

Lateral Erosion 

Channel Depth, D (n) I 4.so 1 

Lateral Erosion Length, L (ft} If 81 o[J 

Comments I . 
~ 

I ~Help II ~!nfo II P~nL Jl Qelete I[~IU!J1d'ate ;[=:g~, ; 
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(B) Scour 

Check Scou r and enter "12.00" into the Scour Depth, Zt (ft) textbox. The scour 

depth would have been calculated using FCDMC methodologies or equivalent. 

Click Update and select "This Record" from the SELECT OPTION window. Click 

OK t o close the selection w indow and click Yes to close the CALCULATE LATERAL 

EROSION window. The following shows the results. 

!tf'R;v~ MK hanics- Latll!raiErosion [930[]~ 

ID Available Data -

Location ID I LOCID Scour ~ 
Hislorica l Photo El 

Cross Section [] 

Lateral Erosion ----------, 

Channel Depth, D {n) 4.50 

Scour Depth, Zt {ft) 12.00 

Lateral Erosion Length, L {ft) 99.0 

Comments I :I 

(C) Historical Photo 

In addit ion to the above, check Historical Photo checkbox and enter "85.00" as 

the Left and Right Historical Lateral Erosion Length, Lh (ft). This data would 

probably have been measured from an historical rectified aerial photo. Click 

Update. Select "Th is Record" f rom the SELECT OPTION dialog box and click OK. 

The following shows the results . 
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!fi: River MechanKS - Lateral E • 

Lateral Erosion -~~~~~~~~~~,, 

ChanneiDep~. D~) ~ 

scour Oep~. zt (ft) ~ 
Len Historical Lateral Erosion Length, Lh (ft) 85.0 1 

I==--! I 
· ght Historical Lateral Erosion Length, Lh (n) 85.0 1 

Left Lateral Erosion Length, U (ft) f-===134=:.5~! 
Right Lateral Erosion Length, Lr (ft) 134.5 

l.=;;;;;:;;::i::!!l 

~Help ~Info f'!inl.. Qelete Mel I[ J.!pdate QK 

(D) Cross Section 

In add ition t o t he above, check Cross Section and the fo llowing add it ional 

options are ava ilable . 

t! River Mechanics - lateral ErosiOn ~~~~EJ 
~- . ---- -, 

Ust j!L_ ________ ~ails ____________ j 

ID Available Oala -= Cross Section 

Location 10 ILOCID II Scou:~ 
Section 10 I LATEROS1 E 

Historical Plloto "' 

I Cross Section "' IIX Section Data' II X Section lOs Ill Graph 

Lateral Erosion Cross Section Oala 

Overbank station (ftl Elevation {ftl 
Channel Oep~ , 0 (n) 4.50 

Len I 318.o 1 164. 10 11 
Scour Dep~. zt (ft) 12..00 i 

Right I 38o.o 1 163.00 il 
Left Historical Lateral Erosion Len~. Lh (ft) 85.0 I 

~ght Historical Lateral Erosion Len~, Lh (ft ) 85.0 
FEMA Floodway 

Len I 2.15.o 1 164.50 
Len Lateral Erosion Length, U (ft) 

Right I 42.o.o 1 164.00 
Right Lateral Erosion Length, Lr (ft) 

Left Lateral Erosion station (ft) 
Thalweg 

I 355.o 1 159.60 11 
Right Lateral Erosion station (n) 

Opposite Side 

Comments I .E I 571.7 1 164.50 11 

. ···--··-· ffi 
~Help II ~Info II f'!inl.. II Qelete II Mel II yPelate II OK I 

With t his option, it is necessa ry t o creat e the Cross Section ID and 

corresponding Cross Section data (X Section Data). Please not e that 
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Channel Depth, D {ft ) is now disa bled as it w il l be selected I determined 

f ro m t he Cross Section data. 

(D.l) Cross Section ID 

Click X Section IDs but t on, t o open the LATERAL EROSION (ROSS SECTION 

I DS fo rm and to add a record and enter the data shown below. After all 

data has been entered, cl ick OK to close the fo rm. 

Lateral Erosion Cross Section IDs ~ 

L o o lc for I I 
ID ... D escription ~ 

~ 
~ 

< I m I > 

Cross Section ID 

S ection ID LATEROS1 II 
Description L ate ra l erosion fi rs t cross section ~ 

~ 

I ~!nfo II P!)nL II Copy II De let e II Add II Update II O K L 

Now on th e LATERAL EROSION form, se lect the Section ID as shown be low. 

IJ,;fr Rrv~ Mechanics - l atera iErosion G:l~~ 
J.ist De!ails 

ID Available Data - Cross Section 

Location ID l[ ociD ll Scour 0 Section ID r LATEROS1 11(2) 
Historical Photo 0 I X Section Data II X Section IDs II I Cross Section ~ Q.raph 

Lateral Erosion Cross Section Data 

Overbank station Cnl Elevation cnl 
Channel Depth, D (n) 

Le~~O.O 0.001 
Scour Depth, Zt (ft) 12.00 

Right 0.0 o.oo 1 
Len Historica l Lateral Erosion Length, Lh (n) 85.0 

~ight Histori cal Lateral Erosion Length, Lh (ft) 85.0 
FEMA Floodway 

Le~~ o.o 1 o.oo 1 
Len Lateral Erosion Length, u (ft) 

o.oo 1 Right 0.0 
Right Lateral Erosion Length, Lr (ft) 

Len Lateral Erosion station (n) 
Thalweg 

I' o.o r o.oo I 
Right Lateral Erosion station (n) 

Comments I A 

~ 

I ~Help II ~!nfo II P[inL II Qelete ~~~ lJpdate 1~,; 
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(0.2) Cross Section Data 

Click the X Section Data button to open the LATERAL EROSION (ROSS 

SECTION form and add X, Y data as shown below. Check Graph current 

record checkbox to graph the currently selected X value. 

!1; Lateral Erosion Cross Section GJOOOO 
x.o. y ~ Overbank 

1 Len j [2] 
200.00 164.90 8 

167.00 

L I I 

Right! [2] 215.00 164.50 = 166.00 :-- ~ 

275.00 164.30 165.00 c-
~ 

~ 

-~ 

318.00 164.10 FEMA Floodway -
164.00 

320.00 163.90 Left ~ [2] 163.00 ,_ 
321 .00 163.85 Right! [2] 162.00 :-
325.00 163.80 

~ 
340.00 163.60 

161.00 :---- r r 
345.00 160.00 

[ Thalweg 

![2]1 
160.00 -

0 
' ~ 

350.00 159.90 I 159.00 ~ 
355.00 159.60 158.00 :--

365.00 159.70 ~Graph current record 157.00 Hill I lllllil!llllllltlllll<lll lin till! !11111111 llllltliiiiUIIII1111111111 1111UIUIIIIIIII 

370.00 160.00 0 100 200 300 400 500 600 700 600 900 

375.00 161 .00 

380.00 163.00 
Adjustments Cross Section 

I 390.00 163.20 

420.00 164.00 Auto Increment X (!1)3 ID LATEROS1 II 
515.00 164.30 El evation Adjustment (ft) 0.00 X(ft) ooo 1 
600 .00 164.60 1 ~djust 1 Y (ft) 165.00 lj ~ve &Add Record ) 
900 .00 165.00 

~ 

Floo6A'ay O"erbank Tha~ I ~!nfo II P[int.. Jl Delete 1~00:: 

To graph the locations of t he Left and Right Overbank stations, the Left 

and Right FEMA Floodway (if available) and t he Thalweg, highl ight the 

record on the grid and click the appropriate " Magnifying Glass" button . 

To blank any of these data, Right click on th e appropriate " Magnifying 

Glass" button . The results are shown below. When the appropriate 

Overbank, FEMA Floodway and Thalweg stat ions are selected, the data is 

graphed and shown on the LATERAL EROSION form as shown below. 

Please note that when the left and right elevations are not the same, the 

Opposite Side station is ca lculated . 
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1¥ Riv~ MKhanics - l ateral Erosion ~[§]~ 

!.ist De!ails 

ID Avai lable Data - Cross Section 

Location ID J[LOCID II Scour 111 Section ID r lATEROS1 1[2) 
Historical Photo 0 I X Section Data II X Section IDs II I Cross Section 0 Graph 

Lateral Erosion Cross Section Data 

Overbank ~ Elevation (ft ) 
Channel Depth, D (H) 4.90 

Le~ f 318 o-1 164 1 ~ 1 Scour Depth, Zt (n) ..m!l Right 380.0 i. 163.00 
Len Hislorical Lateral Erosion Length, Lh (n) 85.0 

Right Historical Lateral Erosion Length, Lh (n) 85.0 
FEMA Floodway 

Le~ r 215.o 1 164.50.1 
Left Lateral Erosion Length, u (n) 

164.00 1 Right 420.0 
Right Latera l Erosion Length, Lr (n) 

Len Lateral Erosion station (n) 
Thalweg 

II 355.0 : ........,159.60] 
Right Lateral Erosion station (n) 

Opposite Side 

Comments I A I 571.7 1 16450 '1 

-
J ~Help II ~!nfo II P[inL ~~~~ !lPdate 1~,; 

1~ Lat~l Erosion Cross S«tion 

Y A r
1

0verbank il 
,'-----:c:-:--:-:+---:-::-:-:-:'1 Len 11 318.00 [2] 
1 2oo.oo 164.90 

8 
rll 

t-----=2:..:1.=:5."'oo=+-- -'1.:.64.::..5o-:Oc1= Rightll 380·00 ~ 
r---~27~5~.o~ot---~1764~. 3~o 
t----:3:-:178.-=-oo'+-----:1764:-.1:-=,0I r IFEMA Floodway~~ 
f-----:3:720;c.O~Ot----:1.;:63;::. 9~0 Len ~ 215 OOJ [2] 

r------:3~21:::. 0:-=0t----:1.;:63,:;.8~5 Right II 420.00 .![2] 
325.00 163.80 

340.00 163.60 
160.00 

159.90 

345.00 

350.00 

r Thalweg I 
II 355.oo 

1
[2] 

355.00 159.60 
365.00 159.70 riJ Graph current record 

370.00 160.00 

375.00 161.00 

167.00 r:--.------.,.-.-- r -rr---------------166{S- ~ u~ , 
1 65.00 ,....~ 
164.00 ~ ....... ~ 
163.oo r 
16200 E--

161.00 

160.00 
0 

159.00 ~ 

158.00 r-
157.00 

t-

0 100 200 300 400 500 600 700 800 900 

163.00 
163.20 

380.00 
390.00 

Adjustments ----------------,r Cross Section ----------------------, 

420.00 164.00 
515.00 164.30 

600.00 164.60 

900.00 165.00 -
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Auto Increment X (n)~ 
Elevation Adjustment (ft)~ 

I Adjust I 

1Dr lATEROS1 

X(n) l 0.00 I 
Y (n) ji@lol j J'~--ve_&_A_dd __ R-eco_r_d'J 
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Finally click Update. Select " This Record" f rom t he SELECT OPTION dialog 

box and cl ick OK. Then cli ck Graph to gra ph/plot t he result s. The 

fol lowing shows the resu lt s. 

1!1;' Riv~r MKhanics · l ate:ral Erosion ~[§]~ 

).ist Dejails 

ID Available Data - Cross Section 

Location ID IIJ.OCID II Scour ~ Section ID I LATEROS1 1 1[2] 
Historical Photo ~ I X Section Data II X Section IDs II I Cross Section ~ ~raph 

Lateral Erosion Cross Section Data 

Overbank station en> Elevation <nl 
Channel Depth, D (n) 4.90 

Len 11 318.o 1 164.10 1 
12.00 Scour Depth, Zt (n) 

Right II 380.0J 163.ooj 
Len Historical Lateral Erosion Length, Lh (ft ) 85.0 

Right Historica l Latera l Erosion Length, Lh (ft) BS.O 
FEMA Floodway 

Len r 164.50 .1 2 15.0 
Left Lateral Erosion Length, U (ft) 135.7 

Righq 16400_1 420.0 
Right Latera l Erosion Length, Lr (ft) 135.7 

Left Lateral Erosion station (ft) 79.3 
Thalweg 

I 355.0 159.60 1 
Right Lateral Eros ion station (ft) 707.4 

Opposite Side 

Comments I :I I' 57 1.7JI 164.so 1 

I ~Help II ~Info II P[inl.. ~~~~~Update ;1~,: 

167.00 

166.00 

165.00 

~ 
164.00 

g 163.00 
c 
0 
"' 162.00 

~ 
[i 161 .00 

160.00 

159.00 

158.00 

157.00 
100 
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Flood Contro l District of Maricopa County 
Lateral Erosion Cross Section: LA TEROS1 

§ ~ (II 

200 300 400 500 800 
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c 
g 

~ 
e 

700 800 900 

~ . 
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This document contains step-by-step tutorials for the Storm Drainage Hydraulics module 

of DDMSW. The two tutorials for the Storm Drainage Hydraulics cover the computations of 

street surface drainage and storm drainage system for hydraulic grade line analysis. 
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3.1 Street Drainage Example 

This tutorial provides a Street Drainage working example using DDMSW (KVLEXAMPLE12). 
The layout of the system is shown below. 

010045 

ST0040 

CB0045 
ST0035 

• Inlet 

l;;;,;;,;;;;;;;;,,,,q Street 

Pipe 

CB0040 010035 CB0030 010025 CB0020 

CB0035 CB0025 

(A) Step 1- Project Defaults (File + Select Project) 

For this example, select the data (KVLEXAMPLE12) as shown on the following 
screen. 

Select Project 

J:ist Details 

Project Reference Project Defaults 

Project ID 00091 1 Reference IIK\11 :YAUPLE12 Model ! Rational 1[2] 
nHe Street Drainage Example 

Location Maricopa County Land Use PHOENIX 

JF -Agency Flood Control District of Maricopa County Rainfall NOAA14 [2] 
Roads PHOENIX [2] 

Inlets PHOENIX ra 
Min/Max Tc (minutes) 

MinimumTc I 
Maximum Tc 9~~ 9 [2] 

I :I 
[ ~jnfo II P.[int.. II Delete II Add II OK ),, 

(B) Step 2- Develop Rainfall (Hydrology+ Rainfall) 

For this example, NOAA14 Rainfall shall be used and be developed using GIS. The 
GIS Shape file is included in the KVLEXAMPLE12 subfolder in the MAPS folder 
(C:\FCDMC\DDMSW480\Maps\KVLExample12). Your path to this file may be 
different to that shown in this example. Enter the data as shown on the following 

screen and then click Update to develop the rainfall data. Click Yes to continue 
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and to exit the UPDATE NOAA14 RAINFALL USING GIS window. Click OK to exit 

the NOAA 14 RAINFALL window. 

Rainfall Map ======================91 

C:\FCDMCIDDMSW480\Maps\KVLEXAMPLE1 2\Rainfall .shp 

10Min 

15Min 

24 Hour 

Required Map Relds 

- Cl !E) 

To see a graph of the IDF curves, go to (Hydrology +Rational Method +Rainfall 

Intensity) and cl ick Graph. 

Ji}l Rainfall Intensity l--=- 11 e-1~ 

.List I Dejai ls 

Look for JI I 
Tc 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year ... 

5.1 2.92 3.95 4.75 5.82 6.65 7.50 
lo 

5.2 2.91 3.93 4.72 5.79 6.61 7.45 

15.3 2.89 3.91 4.70 5.76 6.58 7.41 

5.4 2.88 3.89 4.67 5.73 6.54 7.37 

15.5 2.86 3.87 4.65 5.70 6.50 7.33 

5.6 2.84 3.84 4.62 5.67 6.47 7.29 

5.7 2.83 3.82 4.60 5.64 6.43 7.25 

5.8 2.81 3.80 4.57 5.61 6.40 7.22 

5.9 2.80 3.78 4.55 5.58 6.36 7.18 

6.0 2.78 3.76 4.52 5.55 6.33 7.14 

6.1 2.n 3.74 4.50 5.51 6.29 7.10 

6.2 2.75 3.72 4.47 5.48 6.26 7.06 

6.3 2.74 3.70 4.45 5.46 6.23 7.02 

6.4 2.72 3.68 4.42 5.43 6.19 6.98 

6.5 2.71 3.66 4.40 5.40 6.16 6.95 ~ 

( f 

I Qraph II QK 1.: 
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(C) 

Flood Contro l District of Maricopa County 
Rainfall Intensity 

Proj ect ID: KVLEXAMPLE12 
~ 9.00 c--.--r--r-,--.--,-,-,---,--,-,-,----,---,----,-,---
0 

l a.oo~~-+~~+-~-+~~+-~-+-~+-~-+-~+--

~ 7.00 -~4-~~-~4-~~-~4-~~-~4-~~-+--.. 
~ 6.00~~-+~r-+-~-+~r-+-~-+-r-+-~-+-r-+--

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

Duration (minutes) 

.... 100 Y ear ..,. 50 Year .... 25 Y ear -+- 10 Y ear .... 5 Y ear + 2 Year 

~-

Step 3 - Develop Sub Basin Data (Using GIS) (Maps + Update 
Hydrology) 

The Sub Basin and Land Use data will be developed using GIS. The shape files 
include SubBasin, Landuse and Tc which are all located in the KVLExample12 
folder {C:\FCDMC\DDMSW480\Maps\KVLExample12\). Again, your path to these 
files may be different. Enter the data shown below and click Update. After the 
update is complete, you can check to see if all the Sub Basin parameters has been 
evaluated (Hydrology-+ Sub Basins). 

IJ)¥Sub Basins- MB: 01 ~~~ 
J)st I De!ails 

Lookfor j l I 
Sort .a Sub Basin Area Length Slope Q2 010 0100 ~ 

I 
20 010010 3.38 990 10.7 4.2 7.8 15.3 

30 010015 2.89 831 12.7 4.0 7.2 13.7 
40 010020 2.86 850 12.4 3.6 6.4 12.4 

50 010025 2.29 760 13.9 3.3 6.1 11 .4 

60 010030 2.44 807 13.1 3.1 5.7 10.9 [] 
70 010035 1.99 720 14.7 2.9 5.3 10.1 

80 010040 2.32 760 13.9 3.3 6.0 11.8 

90 010045 1.44 585 18.1 2.3 4.2 8.2 
100 010050 2.03 666 15.9 3.1 5.6 10.9 

T 

• ' 
I ~!nfo Jl Re§.ort II P.[int.. II Qelete ~~~~ !lPdate 1~,: 
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(D) 

lll-ii}l' Sub Basins - MB: 01 GJ[]D~ 

J,ist De!ails 

Sub Basin Sub Basin Hydrology Summary 

"'" "": ~121 
£y[ .2_y[ 1Q.rr ~ §Q_y[ 100 vr 

Sub Basin Q (ds) l' 4 .3 1 ~ 7.7 1 10.6 13.1J 152J 

Sort 10 ~ CA(ac>ll 2.68 2.68 2.68 2.88 3.01 301 1 

CustomTc ICI ICI ICI rJ rJ rJ 
Sub Basin Parameters - Tc (min : ~ _222 I 17.9 1 16.5 15.0~ 13.3 1 

Area (acres) 3.31 i (inlhr) 1.59 2.32 1 2.89 3.68 4.35 5.06 1 

Length (ft) 956 

USGE 96.0 ~ 

DSGE 94.0 

Slope (Himi) 11.0 

Value Default Custom ~ 

Kb I 0.037 1 0.037 1 ICI 

I ~!nfo II ReSort II P[inL II Delete II Add II MB II !lPdate II QK ),, 

Step 4- Update Conveyance Facilities Data (Hydraulics+ Conveyance 
Facilities} 

For this example, the STORMPRO backwater model w ill be used to develop the 
hydraulic grade line {HG L} . Therefore it is necessary to Sort the Conveyance 
facilit ies in the correct order and establish the Line ID for each Conveya nce Facility. 
With respect t o the Figure (i.e., configuration of the drainage system) shown on 
th e f irst page, al l Conveya nce Facilit ies will be Line "100" . 

... ; ' ·;l!~L,·; ~.2£1 

!jst II De!ails 

ID i Section Type Calculations 

I 
MB ID 101 [2J Section I Pipe f -JI Capacity (ds) I 786JI 

FacilityiDlO~ Length (ft) I 166.70 J Slope (nnt) l 0.0030 

Line iD 1100 Manning's n I 0.013 2J Velocity (fps) I 6.311 
Sort~ Diameter (in )~ 

Model Options 
No. of Barrels~ 

RP (yrs) l"1o ;J 1rAI RP 1 No. of Manholes ~~ Upstream 

Q (ds) I 537]10 custom 
Q HGL 

(dsl (fl) 
Model Road0 2Yr~ L 85.60 

First Pipe Oulfali EJ 5Yr~ ~ 
,b1s Pipe lor---.!2] 10Yr~ f86.15i 

Comment£ 25Yr j71.3 ~ Elevations 

I 
~~ U/SCftl D/S(ftl 50Yr 1"96.2 [86:781 

Ground !94.00 I 95.00 100Yr 97.3 ~ 
lmert~~ = 

.El 

'r ~!nto 1 Resort -I P[inL II Delete I Add II ~raph 1 MB -1 !lPdate II OK - ~, 
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The following table presents the input data for all Conveyance Facilities. Common 

to all are the following: All "Pipe" Section; Manning's n is "0.013"; No of Barrels is 

"1" . 

ID Model Options Elevations Section 
Facility 

Line ID Sort RP Model First O tf II OS USGE DSGE US IE DSIE Length Dia Manholes 
ID Road Pipe u a Pipe ID 

010005 100 10 10 X 94.00 95.00 84.00 83.50 166.70 48 
010015 100 20 10 95.00 94.00 85.00 84.00 100.00 48 1 
010025 100 30 10 96.00 95.00 86.50 85.50 829.30 42 1 
010035 100 40 10 97. 00 96.00 88.00 87.00 761 .10 36 1 
010045 100 50 10 X 98 .00 97.00 89.50 88.50 727.10 30 1 

{E) Step 5 - Develop Rational Method Network (Hydrology+ Rational 

(F) 

Method +Network) 

Enter the data as shown below: 

f-if Rational Method Network - MB: 01 I-= li B [~ 

Look for i I D First Pipe 
Sort .... ID Type Combine 

I Network 
20 010045 Sub Basin 

~ _j,) j 30 010045 Combine 2 
Major Basin ID 01 

32 010045 Convey Sort 10 tEl 
40 010040 Sub Bas in 

J[2] 60 010035 Sub Basin Type Sub Basin 

70 010035 Combine 3 ID 010050 [,)1 
72 010035 Convey 

80 010030 Sub Basin 

100 010025 Sub Bas in 

120 010025 Combine 3 

130 010025 Convey I Sub Bas in J .Qombine II Convey II Divert 

140 010020 Sub Basin I J:iold J Re ceiye II R_g_tri eve Divers ion 
150 010015 Sub Bas in 

I Storage I 160 010015 Combine 3 

162 01 0015 Convey 
Chec.!\ Network 

164 010010 Sub Basin 

166 010005 Sub Basin 

168 010005 Combine 3 

:I 170 010005 Convey 

I ~!nfo Re_g_ort Print... Qelete 6dd M~ QK ),, 

Step 6 - Run Rational Method Model (Hydrology + Rational Method 
+Model) 

Enter the data as shown below and t hen click Run Model. 
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(G) 

L Run Rational Method Model - MB: 01 

Return Period 
~2Year 

~ SYear 

~ 10 Year 

~25Year 

~ SO Year 

~ 100 Year 

Options --------------, 

Multiple Basins [CJ 

Maj orBasin ~[~] 
Design RP~[pj 

Update Rational Method ~ 

Update Conveyance Flows ~ 

. !nfo ][ _Bes!Uits ][ ~un Model ][ QK ] . 

Step 7 - Update STORMPRO lines (Hydraulics + STORMPRO Backwater 

+lines) 

It is necessary to establish the starting water surface elevation for Line ID 100. If 
left blank, the value will default to (D+Dc)/2, where D is the depth of the facility, 
and De is the critical flow depth. For Line ID 100, check that it is a Main Line . 

[\i StormPro Lines - MB: 01 

D Main Line 

Line Downstream Starting Starting Starting Starting Starting Starting A 

10 ID HGL 2 HGL 5 HGL 10 HGL 25 HGL 50 HGL 100 

Print.. 

Major Basin ID 101 ! J 
Line ID 10QJ 

Main Line 0 

Starting HGL ----.., 

2Year 
e.------1 

5Year 
~-~ 

10 Year 
~-~ 

25 Year 
e.------1 

50 Year 
~-~ 

100 Year 
e.------1 

Design t__ _ _j 

MB Jl Update OK L 
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(H) Step 8- Run STORMPRO Model (Hydraulics+ STORMPRO Backwater+ 
Model) 

Select all Return Periods, check All Lines checkbox and check Delete All Prior 

Results. Please note that it is necessary to establish a folder for the model results. 

The results can be viewed by cl icking Results and can be graphed by clicking Graph 

on the STORMPRO RESULTS window. 

Jij!' Run StormPro Model - MB: 01 GJI 0 I~ 

Return Period Options 

~ 2Year Al l Lines ~ 

~ 5Year Line ID I 100 1~ 
~ 10 Year Delete Al l Prior Results ~ 
!'ll 25 Year 

~ 50 Year 

0 100Year 

I ~ II Error File II Results II Run Model II QK I 

Machine 10 I FC6W92430755 # CARRIAGAC 

Agency I Flood Control District of Maricopa County 

Projed I Street Drainage Example 

... 

- Cl [2g 

Model Runs Path J C:\FCDMCIDDMSW48..,o..,IM,.o'=o=L=R=U=N=S=\KV= L=EXAI= vi=P="L"-E1_,2._1 ==========:IlL] 

' Storm Pro Results - 1-18: M:t't," , - [J !..2s.J 

J.iSI De!ails 

100 10 010005 58.45 6.82 83.68 86.02 94.65 

100 10 010005 48" Dia Pipe 166.70 52.2 6.71 84.00 86.38 94.00 

100 10 010015 48" Dia Pipe 171.70 38.8 3.72 84.00 87.09 94.05 

100 10 010015 48" Dia Pipe 184.27 38.8 3.91 84.13 87.08 94.18 

100 10 010015 48' Dia Pipe 195.46 38.8 4.10 84.25 87.07 94.29 

100 10 010015 48" Dia Pipe 205.49 38.8 4.30 84.36 87.06 94.39 

100 10 010015 48" Dia Pipe 214.52 38.8 4.51 84.45 87.04 94.48 

100 10 010015 48" Dia Pipe 222.62 38.8 4.73 84.54 87.02 94.56 

100 10 010015 48" Dia Pipe 229.87 38.8 4.96 84.61 87.00 94.63 

100 10 010015 48" Dia Pipe 236.32 38.8 5.20 84.68 86.98 94.70 

100 10 010015 48" Dia Pipe 241.78 38.8 5.45 84.74 86.95 94.75 

100 10 010015 48" Dia Pipe 245.33 38.8 5.66 84.78 86.92 94.79 

100 10 010015 48" Dia Pipe 247.25 38.8 8.22 84.80 86.40 94.81 

1 n 10 .010015 AR~ DiaJ::>.inR 25.1.27 ~R R 7 R4 R4 90 RR S7 94 91 

• 
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(I} 

m stormPro Hydraulic Grade Une _. 

l~-~ 
Storm Pro Hydraulic Grade Line 

KVLEXAMPLE12 
Model Run: 01..00100-010 

C'l "' "' "' 114.00 0 N "' v 

109.00 
~ ~ ~ ~ 

g 104.00 
c 
0 99.00 ;:: --------------- -- --- -------· .. --------------i'i 94.00 ~ 

iii ·-·"'" ·- ·-·- ·- ·- - -- ----·-·- ·-89.00 
~ --.- ' - ' -- ·-. -· 

84.00 

79.00 

74.00 ' ' ' ' ' ' ' ' ' ' ' 
0 1000 2000 

Station (ft) 

- ~wert -Soffi - · · HGL -- Ground 

Step 9 - Analyze Street Drainage Hydraulics (Hydraulics+Street 
Drainage+Network Model} 

There are 10 street sections that need to be modeled as shown on the Figure in 
the first page of this tutorial. A summary of the data is shown below and details 

for each section are shown on the f igures that follow. It is important that the 
records are sorted in the order they need to be modeled. After entering all the 

data, click Update to run the Model. 
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W street Drainage - MB: 01 

!,is! I 
Look for i I 

ISert .... Street Sub Inlet Inlet Bypass Al lowable 
10 Basin ID Type To Spread (ft) 

I 
)20 ST0040 010040 CB0040 P1569-M1-10 ST0030 22.00 

30 ST0030 010030 CB0030 P1 569-M1-10 ST0020 22.00 

)40 ST0020 010020 CB0020 P1569-M1-10 ST0010 22.00 

)50 ST0010 010010 CB0010 P1569-M2-17 22.00 

)60 ST0045 010045 CB0045 P1569-M1-10 ST0035 22.00 

)70 ST0035 010035 CB0035 P1569-M 1-10 ST0025 22.00 

)so ST0025 010025 CB0025 P1569-M 1-10 ST0015 22.00 

)90 ST0015 010015 CB0015 P1569-M1-10 ST0005 22.00 

1100 ST0005 010005 C80005 P1569-M2-17 22.00 

I 
I 

I ~ 

I ~!nfo II ReSort II Copy II P_[inL II De lete II 

~Street Drarnage Network Model- MB: 0 

Ust 

ID 

Slope (ft/11) 0.0034 

Manning's n 0.016 

Cross Slope (ft/11) 0.0200 ; 

Allowable Spread (ft) 22.00 

Spread (ft) 16.56 

Depth x Velodty 0.83 

1 Inlet Curb and Gutter 

ID j c Boo5o 

Grade On Grade 

Spec P1569-M1-10 

Type Curb Opening 

Gutter Depression (in) I 
Inlet Depression (in)l i-----

Capacity Factor(s) Depth at Curb (ft) I 
Average Velodty (fps) i--1 - - - I 

Flow Ratio (Eo) I 
'==:::::.1 

Section 3.0 - Storm Drainage Hydraulics 

CEJ[ID~ 

Dejai ls 

Spread TotaiO Intercepted Bypass ... 
(ft ) (ds) (ds) (ds) 

18.77 6.9 5.6 1.3 

19.01 7.0 5.6 1.4 

19.96 7.8 6.1 1.7 -
8.69 9.5 9.5 

14.80 4.2 3.9 0.3 

17.31 5.6 4.8 0.8 

18.47 6.9 5.0 1.9 '------' 

21.27 9.1 6.1 3.0 

9.75 10.7 10.7 

~ 

' 
Add II MB II Update II OK 1.: 

De!ails 

Design Discharge~=~~~~~ 
RP(yrs) ,__ ........ ~ ...___, 

Sub Basin (ds) 

From Bypass (ds) i-1 - - o-.o-

Total 0 (ds) I 5.6 

Custom 0 r Uncheck for RP 

Inlet Interception 

100% Capture (ft) I 20.44 

Emdency (E) ~ 
0 lntercepted(ds) j4:7 
0 Bypassed (ds) ~ 

11 



• ~Street Ora mage Network Hodel- ~18: 01 

List 

10 

Major Basin IDI 01 Slope (ftlft) 0.0027 1 

StreetSectioniDisT0040 Manning's n I 0.016 i 
Sub Basin IDI 010040 I Cross Slope (ftlft) I o.o2oo 1 

Bypass To Street I ST0030 Allowable Spread (ft) I 2200 1 

Sort 20 : Spread (ft) I 18.77 

P' Inlet Depth x Velocity 0.88 

Inlet Curb and Gutter 

ID CB0040 Gutter Width (ft) 1.4 

Grade On Grade Gutter Depression (in) 1.00 

Spec P1569-M 1-10 Inlet Depression (in) 2.00 

Type Curb Opening 

Capacity Factor{s) Depth at Curb (ft) I 0.46 

Curb Opening ro:aoi r Custom Average Velodty (fps ) I 1.93 

Row Ratio (Eo) I 0.22 

Jt:street Dramage tletwork Model- MR: 01 • !)st 

10 

Slope (ftlft) I 0.0026 

Manning's n I 0.016 

Cross Slope (ftlft) I 0.0200 

Allowable Spread (ft) I 2200 

Sort Spread (ft) I 19.01 

Depth x Velodty 

Inlet Curb and Gutter 

IDI CB0030 Gutter Width (II) I 

Grade On Grade Gutter Depression (in) I 

Spec Inlet Depression (in) I 

Type 

Capacity Factor{s) Depth at Curb (II) I 0.46 

Curb Opening~ r Custom Average Velocity (fps) I 1.91 

Row Ratio (Eo) 0.22 

• 
Section 3.0 - Storm Drainage Hydraulics 

De!ails 

Sub Basin (ds) 

From Bypass (ds) I 0.9 

Total a (ds) I 6.9 

Inlet Interception 

100% Capture (II)~ 
Eflidency (E) j0"81i 

a Intercepted (ds) 5.6 

a Bypassed (ds) I"13J 
Comments 

~ 

- D~ 

De!ails 

Design Discharge:..==~~~~~ 

RP (yrs) ~_:_~J!,____J 
Sub Basin (ds) 

:.---
From Bypass (ds) I 1.3 

Total a (ds) I 7.0 

Custom a r Uncheck for RP 

Inlet Interception 

100% Capture (II) ["21.'77 
Eflidency (E )~ 

a Intercepted (ds) ~ 
a Bypassed (ds) 

Comments 

OK 
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• Jt! Street Drainage Network ~lodel - MB: 01 IIIII~EJ 

Us! II De!ails 

ID Street Design Discharge 

Major Basin ID I 01 lr,Jl Slope (ftlft) 0.0025 1 RP (yrs) I 10 !I~ IIiA1RP-j 
street Section ID II§T0020 I Manning's n 0.016 1 Sub Basin (cfs) I 6.4 

Sub Basin IDI 010020 ' ;:.> Cross Slope (111ft) o.o2oo 1 From Bypass (cfs) I 1.4 

Bypass To street I ST0010 ~ Allowable Spread (II) 22.oo 1 Total a (cfs ) I 7.8 
-===:::::! 

Sort! 40~1 Spread (ll) 19.96 Custom a r Uncheck for RP 

P' Inlet Depth x Velodty 0~ 

Inlet Curb and Gutter Inlet Interception 

ID CB0020 II Gutter Width (II) I 142 1 100% Capture (II)~ 
Grade On Grade lr;> Gutter Depression (in) I 1.oo 1 Ellidency (E) j0:7iii 
Spec P1 569-M1-10 112J Inlet Depression (in) I 2.00 I a Intercepted (cfs ) ~ 
Type Curb Opening a Bypassed (cfs ) r--ul 

Capacity Factor(s) Depth at Curb (II) I 0 .48~, Comments 

curb Opening I 0 . 8oj~Qcustom Average Velodty (fps ) I 1.93 

I 
~~ ~-

Row Ratio (Eo) I 0.21 :1 

M 
" ~!nfo If Re~ort II Cop~ II P.[inl.. · 11 Qelete ·I' Add 1r MB I' !J.pdate I ~ QK I~ 

• • ' Street Drainage lletwork l-lodel - MB: 01 IIIII~EJ 

_bist II De!ails 

<ID Street Design Discharge ~~ 
Major Basin IDI 01 !2J Slope (111ft) 0.0020 I RP (yrs)~ AIRP 

streetSection1DI~T0010 Manning's n 0 016 1 Sub Basin (cfs ) 7.8 

I Sub Basin IDI 010010 !21 Cross Slope (nlft) o.o2oo 1 From Bypass (cfs ) I nJI 
I 

Bypass To street I i-lj Allowable Spread (II) 22.00 1 Total a (cfs) I 9.5 11 

Sort I 50~ Spread (II) 8.69 Custom a r:J Unch eck for RP 

:I ., Inlet Depth x Velodty 1.15 

Inlet Curb and Gutter li' Inlet Interception 

ID I CB0010 Gutter Width (II) I 142 1 

Gradel sump l2 Gutter Depression (in) I 2.00J 

Spec I P1569-M2-17 1!2.] Inlet Depression (in) I 1.00 ' a Intercepted (cfs) 9.5 

Type I Curb Opening II 

Capacity Factor(s) Depth at Curb (II) I 026 11 Comments 

Curb Opening f0:80j Custom Average Velodty (fps) I 188JI 

I 
~~ 
.!31 

I 1r ~!nfo II Resort · 11 Cop~ II P.[int.. II Delete l Add l MB II !!Pdate 11 OK l 

• 
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• ~Street Ora mage Network Model - MB: 01 B~Ei 

!.is! II De!ails 

ID Street Design Discharge 

Major Basin ID 

Eb Slope (MI) I 0.0034 RP (yrs) r 101"""' llfA1 RP- ~ 
Street Section ID Manning's n I 0.01 6 Sub Basin (ds) 1 4.2 

SubBasin ID Cross Slope (MI) I 0.0200 From Bypass (ds) I 0.0 

Bypass To Street I ST0035 i.f2. Allowable Spread (ft) I 22.00 Total a (ds) I 4.2 

Sort 60 ~1 Spread (ft) I 14.80 . Custom a CJ Uncheck for RP 

P"lnlet Depth x Velocity I 0.71 

Inlet Curb and Gutter Inlet Interception 

IDICB0045 II Gutter Width (ft) I 142 1 100% Capture (ft) l1736i 
Grade On Grade Hr> Gutter Depression (in) I ~ Ellidency (E)~ 

=-=' 
Spec P1569-M1-10 J!21 Inlet Depression (in) I 2.oo 1 Q Intercepted (as) ~ 
Type curb Opening a Bypassed (as) f"03j 

Capacity Factor(s) Depth at Curb (ft) I 0.38 Comments 

Curb Opening ro.soiJd eustom Average Velodty (fps) I 1.87 

I 
~ 

= Row Ratio (Eo) I . o.29 !I ~I I 
I lr ~Info 1 Re~ort 11 Copy -lr Print.. · 11 Qelete II ~dd II MB 11 !!Pdate I' QK I .e~ 

• t!street Drainage Network Model- MB: 01 I!I~Ei 

Us! H Details 

ID Street Design Discharge 

Major Basin IDI 01 ;J Slope (MI) I 0.0027 I RP (yrs) r 1ol~ l lfAIRP- I 
Stree!SedioniDI~T0035 J Manning's n I 0.016 . Sub Basin (ds) I 5.3 

Sub Basin IDI 010035 ' ~ Cross Slope (MI) I 0.0200 ' From Bypass (as) I 0.3 

Bypass To Street I ST0025 ' ;) Allowable Spread (ft) I 22.00 Total Q (ds) I 5~ 
Sort I 70 ~I Spread (II) I 17.31 CustomQ Uncheck for RP 

P"lnlet Depth x Velocity I 0.79 = 
Inlet Curb and Gutter Inlet Interception 

ID CB0035 Gutter Width (ft) I 1.42 100% Capture (ft) j19.39 

I 
Grade On Grade ;J Gutter Depression (in) I 1.00 Ellidency (E)~ 

I Spec P1569-M1-10 ~ Inlet Depression (in) I 2.00 a Intercepted ccrs> ~U I 
I 

Type Curb Opening II Q Bypassed (as) ro:si 
Capacity Factor(s) Depth at Curb (ft) I 0.43 Comments 

Curb Opening~ Custom Average Velodty (fps) I 1.83 I Row Ratio (Eo) I 0.24 

~ 

If ~Info 11 ReSort II Copy II P.[inL II Delete I Add II MB II yPdate I" QK "I.e~ 

• 
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• tlstreet Dramage Network ~1odel- ~18: 01 l!lliiEi 

J.ist II Dejails 

ID Street Design Discharge 

Major Basin ID 1 01 lf2.1 Slope (ftlft) 1 0.0027 1 RP(yrs)~[EI 
Street Section ID I~T0025 1, Manning's n I 0.01 6 Sub Basin (ds) 6.1 

Sub Basin 10 I 010025 1[2 Cross Slope (ftlft) I 0.0200 From Bypass (ds) I 0.8 11 

Bypass To Street I ST0015 liP 
. 

Allowable Spread (ft) I 22.00 Total a (ds) I. 6.9l l 

Sort] ao_:f:§l Spread (ft) I 18.47 CUstom Q 0 Uncheck for RP 
'I 

P' Inlet Depth x Velocity 1. 1.05 

Inlet Curb and Gutter Inlet Interception 

1DI c s oo25 II Gutter Width (ft) I 1.42 1 100% Capture (ft) I 25.62 

Grade On Grade J!_;) Gutter Depression (in) I 2.oo 1 Effidency (E) t::!m 
Spec P1569-M1-10 Jl21 Inlet Depression (in) I 1.oo 1 a Intercepted (ds) I5.'0i 
Type Curb Opening a Bypassed (ds) ~ 

Capacity Factor(s) Depth at CUrb (ft) I 0.54 Comments 

curb Opening 0.80 r custom 
Average Velodty (fps) I 1.95 @ 

Flow Ratio (Eo) I 0.25 

I El 

I 1r ~!nfo 11 Resort l Cop~ 11 P{inL If Delete 11 t,dd II MB II !J.pdate " QK le 

• tlstreet Drainage Network ~1odel- ~18: 01 ~lii Ei 

··-- ··----· ·---Ill _ ' Ust . ___ E!!.~!~---- --- ---- --·--- ---·---------j 

il rr iD Street Design Discharge J~ 
Major Basin IDj 01 12 Slope (ftlft) I 0.0023 1 RP (yrs) ~ AIRP 

StreetSedioniDIST0015 Manning's n I 0.016 1 Sub Basin (ds) 7.2 

Sub Basin IDI 010015 r;:J I Cross Slope (ftlft) J o.o2oo 1 From Bypass (cfs) I 1.9 

Bypass To Street I ST0005 ' ,;.J J Allowable Spread (ft) I 22.oo 1 Total a (ds) I ~ 
Sort] ~ Spread (ft) I 21.27 CUstom a r Uncheck for RP 

17 Inlet Depth x Velodty I 1.16 

Inlet Curb and Gutter Inlet Interception 

ID l c s oo15 Gutter Width (ft) I 1.42 100% Capture (ft) [2s51 
Grade On Grade ,121 Gutter Depression (in) I 2.00 Effidency (E)~ 
Spec P1569-M1-10 J2] Inlet Depression (in) I 1.00J] a Intercepted (cfs ~ ~ 
Type Curb Opening Jl a Bypassed (ds) ~0 

Capacity Factor(s) Depth at Curb (ft) I 0.59 Comments 

curb Opening ~rJcustom Average Velodty (fps) I 1.96 ~ 
= Flow Ratio (Eo) I 0.22 

mJ 
If ~!nfo II Re~ort II Cop~ II P{inL 11 Qetete 11 t,dd J MB Jl !J.Pdate .ll QK I~ 

• 
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• mstreet Drainage Network ~lodel- ~IB: 01 li!iOOEJ 

l,.ist II Details 

ID Street Design Discharge 

Major Basin IDI 01 12_ Slope (MI) J 0.0021 ' RPOTS) p;w~ 
streetSectioniDI~T0005 I Manning's n I 0.016 Sub Basin (cfs) 7.7 

Sub Basin IDI 010005 I ~ Cross Slope (MI) I 0.0200 From Bypass (cfs) I 3.o II 
Bypass To street I !;.> Allowable Spread (II) I 22.00 Total a (ds) I 10 7JI 

Sort! 100 EJI Spread (II) I 9.75 CUstom Q [) Uncheck for RP 

P' Inlet Depth x Velocity I 1.23 

Inlet Curb and Gutter Inlet Interception 

tDicBooo5 tl Gutter Width (II) I 1.42 i 
Grade Sump J!a Gutter Depression (in) I 2.oo 1 

Spec P1569-M2-17 HPl Inlet Depression (in) I 1.00 I Qlntercepted(ds) ~~ 
Type Curb Opening Jl 

Capacity Factor{s) Depth at Curb (II) I 0.2B Comments 

Curb Opening ~r:Icustom Average Velodty (fps) I 1 96 ~ 1 L El 

I 
Ell 

I II ~)nfo 11· Re.§ort II Cop~ II" Print.. II Qelete II t,dd II MB II Jlpdate II QK b: 

• 

• 
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3.2 STORMPRO Backwater Model Tutorial 

This tutorial provides a working example for the use of the STORM PRO Backwater Model. 

For this example, KVLEXAMPlE7 will be used. Before developing the backwater model, it 

is necessary to develop the hydrology using the Rational Method and enter the data for all 

conveyance facilities. The detailed procedure for the Rational Method and Conveyance 

Facilities for this tutorial is provided in TUTORIAlS FOR DDMSW HYDROlOGY MODEliNG­

TUTORIAl 3 RATIONAl METHOD MODEliNG. This tutorial starts after the RATIONAl 

METHOD MODEliNG TUTORIAl has been completed. 

The specific requirements for running STORMPRO using the pipe network shown below 

include: 

1. Establishing a folder for the model runs 
2. Modifying the Conveyance Facilities 
3. Establish the details for the Line IDs 
4. Run Model 

_____ o1_,o.,__1_1o ___ ..._ ___ o_1o..,..1_05 ___ _. Outfall 
Line 100 Line 100 

Kv1Example7 Pipe Network 

(A) Step 1- Create a Folder for Model Runs (File + Project Paths) 

For this example, a new folder (C:\FCDMC\DDMSW480\Modlruns\kv1Example7) 
was created . 

Section 3.0 - Storm Drainage Hydraulics 17 
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Machine ID FC6W92430755 # CARRIAGAC 

Agency Flood Control District of Maricopa County 

Project Rati onal Method Tutori al 

Model Runs Path C:\FCDMC\DDMSW480\MODLRUNSIKVLEXAMPLE7\ 

(B) Step 2 - Modify Conveyance Facilities (Hydraulics + Conveyance 
Facilities) 

In addition to the data previously entered (in the RATIONAl METHOD MODELING 

TUTORIAl) for the Conveyance Facilities, the following data needs to be entered: 

Line ID: STORMPRO models each line separately starting with the lowest Line 

ID. It is important to enter the line ID's in the order that the model should 

run. This is to establish the starting water surface elevation for Lines 

entering another Line. In the above network, all conveyance facilities in 

the Main line (that goes to an Outfall) are labeled line ID 100. The 

upstream Line in this example is labeled line ID 200. 

Sort: For STORMPRO to run correctly, the Facility ID's must be sorted in the 

order from Downstream to Upstream. Use the Sort field to force the 

correct order. This is critical. 

Outfall: If a Facility ID is an Outfall, then check the Outfall checkbox. In this 

case, there are two outfalls. They are Facility IDs 010105 and 010205 for 

line IDs 100 and 200 respectively. 

D/S Pipe ID: If a Facility ID enters a downstream Line, then enter the D/S Pipe 

ID. In the case of Facility ID 010205 for line ID 200, enter Pipe ID 010105 

(of line ID 100} as the D/S Pipe I D. 

Manholes: Enter the number of manholes in each Facility I D. 

Screen Captures for Facility ID 010105 and 010205 are shown below . 

Section 3.0 - Storm Drainage Hydraulics 18 
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- . .... ; I .. H·.·,•-:, 1~[8J 

Us! II De!ails 

ID Section Type Calculations 

MBID lo1 !21 Section I Pipe .EI Capadty (cfs) >on 

Fadlity ID I 010105 J Length (II) I 1323.00 II Slope (Mt) 0.0030 

UneiD I 1oo 1 
Manning's n I 0.01 3 i ,.>J Velocity(fps) ~ 

Sort I 10 E) Diameter (in) I 54 [ 
No. or Barrels I 1 a 

Model Options 

RP(yrs)l 10 I ;:> II AI RP I No. of Manholes I 0 EJ Upstream 

Q(ds)~ IO custom 
a HGL 

(ds ) (II) 
Model Road C 2Yr 1 78.2 990.64JI 

Rrst Pipe J:J Outfall Ef 5Yr I 115.7 3 1 p !SPipeiDI II'P I 10Yr I 145.9 9 
Comment! 25Yr f'203.Jl 1000.2 i Eievations .@ ~ 

U/S !IIl DIS !II) 50Yr f256:6 1 1009.2 

Ground I 993.oo 1 99a.oo 1 100 Yr j30'8.9 1022.9 

Invert I 988.oo 1 984.00 il 
~ 

1r ~Info I Resort ·11 P.[inL ·1 Delete II Add II Graph II MB II Update Jl OK I, 

tlconveyance facirll:ies - ~18: 01 I!I~EJ 

J.ist II Details 

ID Section Type Calculations 

MBID 101 I2l Section I Pipe fJI Capacity (cfs ) I 51.8 

Fadlity ID l lo10205 II Length (II) I 1318.00 1r Slope (IIIII) I 0.0027 

UneiD I 200 Manning's n I 0 013 'r,:>l Velocity (fps) I. 5.4 II 
I Sort I 30 E:J Diameter (in) I ~ 

Model Options 
No. of Barrels I 1 ffil 

Road ID I MC-RMAR .:r,.> l 
RP()")J~ No. of Manholes I offi l 

Road Upstream 

a (ds) 5 r Custom a Depth HGL 

I 
(ds) (Ill (II) 

Model Road~ 2 vr 128.1r-=1 992.88 
Rrst Pipe E) Outfall ,E 

5Yr ~c:=l 99288 j 
piS Pipe IDI 010105 ,1~ 

10 Yr 153.'9r==:l 992.88 
Com men~ 25Yr f""77.5~1 99288~ , Elevations 

l 
~ U/S(II) D/S(II) 50 Yr ~~~ 992.88 

Ground I 996.00 II 993.00 I' 

fiJI I 
100Yr ~~1, 992. 88 

Invert I 992.oo 11 988.5o 11 

lr ~Info It Re~ort II P.[inL 11 Qelete 11 ~dd l ~raph l MB I' l.!Pdate II QK '1.41 

(C) Step 3 - Establish Line IDs (Hydraulics + STORMPRO Backwater + 
Lines} 
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When first going into this form, there will be no data and there will not be an Add 
button. The data for the Lines is established when clicking the Update button. In 
this case a warning will be given that there is no Downstream ID for Line ID 100 
(because it is an Outfall). For this Line ID 100, check Main line. It is important to 

note that if the Conveyance Facilities are modified, then the STORMPRO Lines 

should be updated before running a STORMPRO Model. 

For a Main line, the Starting Hydraulic Grade Line for each return period can be 

entered. If left blank, the model uses the formula (Dc+D}/2, where De is the 

critical depth and D is the height of the Facility I D. 

For Lines that are not a Main Line, a Starting Hydraulic Grade Line can be entered 

by checking the appropriate Custom for each return period. If left blank, the 

model establishes the value from the modeled Line that this Line enters . 

t!stormPro lines- MB: 01':!~-

Q Mainline 

Line 
ID 

II 

200 010105 990.64 991 .55 993.00 993.00 993.00 993.00 

Section 3.0 -Storm Drainage Hydraulics 

Main Line ~ 

Starting HGL ==="ii 

2 Year :=1 ==-il 
5 Year 

l==-11 
10 Year 

I==~ I 
25 Year 

l===il 
50 Year 

I===\ I 
100 Year 

l=-==il 
Design 

- Ll 2SJ 
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(D) 

. .. -- ; I ,_.,~;,;!',,,tJ ·':· 12QJI.29 

ID Main Line 

Line IPownstrean starting starting starting starting starting starting IEJ 
10 HGL2 HGL5 HGL10 HGL25 HGL50 HGL Hl! Major Basin ID 01 

100 OUTFALL ~ Line ID 200 m miiiili ~ ~ fm!I! l!m.!n mm ~ 
Downstream ID 010105 

Main Une .EJ 

Starting HGL 
Custom 

2Year 990.64 r 
5Year 991.55 

10 Year 993.00 I [1 

~"" R~~f 50Year r 
100 Year 993.00 r 

Design jl r 

Iilli 
_,w 

~ 
If ~ II P_[inL II MB 'II Upclate II OK 

This is a view after the model has been run {Starting HGL is automatically loaded 

from results) . 

I, 

Step 4- Run Model (Hydraulics+ STORM PRO Backwater+ Model) 

I I~ Run StormPro Model- MB: 01 ~I 0 I~ 

• Return Period - · Options 

~ 2Year All Lines ~ 

~ 5 Year Line ID I 100 1~ 
~ 10 Year Delete All Prior Results ~ 

~ 25 Year 

~ 50 Year 

~ 100Year 

[ ~lnfo ][ Error File ][ Results ][ Run Model J[ OK l 
... 

Options when running a STORMPRO Model include Return Period, Line ID and 

Delete Prior Results. If All Lines is checked, then STORMPRO will model all the 
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selected return periods for Line 100 then model all the selected return periods for 

Line 200 (in that order) . 

Click Run Model to run the model. Click Yes to continue. 

Run StormPro Model E'J 

You are about to run 12 models and delete all prior results! 

Number of Lines = 2 
Number of Return Periods = 6 

Do you want to continue? 

·----~-~--~~ ~~--N-0--~ 

Click Results to view the model results. 

~ Storm Pro Results- NB: orfi~'f..., - Cl [Rf 

!,is! De!ails 

Click Graph to view the graph of the model results . 
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StormPro Hydraulic and Energy Grade Line 

jj l€l lll l p I 
StormPro Hydraul ic and Energy Grade Line 

KVLEXAMPLE7 
Model Run: 01 -00100-010 

1014.00 
C'l 0 

i5 i5 
1009.00 

g 1004.00 
c 
~ 999.00 .. -· I. I. I ••• ' ""' · : .:.-~= I ~= ~·..:.::..-..:.:.:..~•""""' ' 
&; 994.00 ·-·-·- --w 989.00 -·- ·- ·-·-·-·- ·--984.00 

979.00 

974.00 ' ' ' ' 
0 1000 2000 

Station (ft) 

- Invert - sotr• - · · HGL - · · EGL - - Ground 

QK L 

To view anot her line and/or return period, cl ick t he View button . 

Model Vif!!W 

View Option ---------, 

Line ID I 100 II ;> ] 

Return Period 11 o II ;> ] 
File Type F=l R=e=s=ult==s==lll ;> ] 

Graph EGL ~ 

~lnfo Jl QK 

Opt ions incl ude selecting t he Line 10 , Return Period, File Type an d an opt ion to 

graph t he Energy Grade Li ne (Graph EGL). When selecting a File Type t he 

following options are available : 

Results w ill select t he dat a from the STORMPRO RESULTS filtered for t he select ed 

Line ID an d Return Period . 
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HGL>GE will select the data from the STORMPRO RESULTS filtered for t he selected 

Line ID, Return Period and sections where the hydraulic grade line is above the 

ground elevation. 

Input, Output and Warning will open the model Input, Output and Warning files, 

respectively {See below for examples of the Input File, Output File, and Warning 

File) . 

INPUT FILE: 

f1 Flooo cont rol District of Maricopa county 
f2 File: 01 - 00100- 010 .S PJ 
f 3 Maj or Basi n: 01 - line ID: 100- RP: 10 
;o o. oo 9B4.oo 2 
I 1323 . 00 989 . 00 2 .013 
IX 1328 . 00 988 .110 1 .UOO 94.5 988 . 11 0 
I 267 1 . 00 990 .00 .Q1 3 
>H 2671 . 0 11 990.00 0 . 110 
:o 1 4 ". 0 0 
:o 2 4 ".su 

51." 

OUTPUT FILE: 

rtooc! Co ntrol Di s trict of Kairicop~ County 
Fil~: 11 - 111DI- 111.SPI 
l'hjor B.uin: 11 - lint' ID: tal - RP: 11 

0 0 .000 
9 0. 0 

0 0 . 000 

I S TATIDH IHVERI OEPHI W.S. Q U£l U[L EHERC:Y SU PER CRifiCAL HCT/ BASE/ Zl HO AUBPR 
ELEU OF FLOU ELE U HEAD CR D. U . UEU DEPTH DIA ID HO . PIER 

I l/ELEH SO Sf AUE KF HORH DEPT K 2R 

·-·· 9811 • •• 3.55 987 -ss 1115 . 9 11 . 85 1 . 13 919 .38 •••• 3 .SS 11 .51 
·- 00 ·-·· ·-.. 7.12 1 . 011312 •. 01566 .... 11 .51 1.11 

7.12 98~ .12 3.73 987 .75 105.9 11.35 1 . &6 989.~2 1.11 3 .55 ~. 5 1 1.11 1.11 1 . 11 
38.52 0 . 011312 • • 005 18 0 . 16 ~.so 0.00 
37.6~ 98Ja . t1 3 .95 918 . 06 1115.9 9 . 86 1.51 989 .57 0.11 3.55 lii . SI ·-.. ·-·· I . II 
77 . 51 • . 00312 1.0 ... 6 0.31 ii.SI ·-·· 115.1~ 98~ .35 ~.23 988. 58 H15.9 9.~. 1.37 989.95 1.11 3.55 ~ .5 1 I . 01 1.11 .... 
98.52 • • 00312 1 . 01511 1.51 ~ .s o ·-·· 2 13.66 9811 . 65 • • so 919 . 15 HS.9 9.17 1.31 990 . 115 ·-·· 3 . 5S .- .sa 1 . 10 ·-·· I . DI 

I 1119.34 0 . 00312 • . 015117 6 . 17 ~ . so 0.10 
I 1323.10 988 .11 7.25 995 .2S H5 . 9 9.11 1.31 996.56 1 . 11 3 . 55 ~ .s o I . DI 1.11 I . DI 
IJUHC T SIR O.UIIO I . 00393 1.12 .... 
I 1328.01 988 .Ia 9 . 711 997 .7.\ S1 • .- ··" I . Z6 998 . 11 ·-·· Z.1S .- . 00 0 . DO .... 1 . 00 
I 13~.10 0 . 00109 1 . 00128 1.12 3 . .. .... 
I 267 1. 01 991 . •• 9 . 115 999 . 45 51.4 "·" 1 .26 999.71 0.11 2 . 15 .. ... 0. 00 1 . 11 1 . 00 

-- - -
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WARNING FILE 

l1 flood Control Di s trict o f Klricopo~ County 
fl Fih': 11- 111ti-111.SPI 
IJ rujor B.illsi n : 11 - Li.nro 10 : 111 - Rl': 11 
SO 1 . 01 9t1LII 2 
R 132J.n nt.u z .na ..... 
JX 1311.01 UI . U 1 1 . Ill 91t. . S: 981 . 11 91 . 1 
R U71.01 9tt.U 1 .113 D. Gill 
Sll 2 6 71 .11 991.11 1 1 . 11 

SP 
WAIDt SlffifAC£ f'IIDFJU - CHAtH.:.l DEF IHITJOH LIS I JHC PAct: 1 

CAQ SEC T (NH tl) Of AU[ PIER IIEf~HI 1 BUE ll 2R ltfJ Y(1) V(2) 'f(3) Y(AI) '/(5) '¥(6 ) Y(7) 't(l) Y(9) '1(1t) 
COP£ tiD TYf'( PIERS VI DJH DIAnEI[R lflOIM DROP 

CD 1 
CD 2 • 

EAOI!tl; lUtE HO 1 IS -

EADIHC LIHE HO 2 IS -

EAOUC LIHE HO 3 I S -

£l0t:Hl tiO 1 I S A SYS1£H OUIL£1 

li . OI 
II. S I 

nood Contro l District of Haricop• tountJ 

File-: 81 - 1111 .... 111.SPI 

twjor B~s ln: 11 - Lint- 10: 111 - RP: 11 

U/S DAtA STATlOH IHUERf SEC T 
. . .. 981t . lt 2 

El£HEKT tiD 2 IS A RUCH 

V S ELEU .... 
U/S DAtA STAJlOH I HIJ[Il SEC I RFID I US RHC.LE 8HC f' l ttR" H J HHIJRL CHI HD:Rl 

t323 . 11 91-I . U 2 1 . 1"13 I . IDI 1 . 11 1--:-11 i I 1.111 
ELEHEHT ttO 3 IS A JUtttJJOtt 

U/S DATA S HIITIOH I .._,[U SU I UIT - 1 UT - 2 H Q3 Qla lt«JCRT - :J I HDERT - Ia PMI 3 

1321 .DI pn.ll 1 1 I '·"' ,lt.S t.t ~11.11 1.11 91.11 
TN£ A.S IJU[ [L0£H1 COHTAU£0 AH UtJERT ELU WICII WillS HOT C:RUIU THAH IH{ PREOIOUS I .._,[Rl [l(U - WIIIRHIHC 
THE AUV[ [LfftEHl COHliAit£0 AH II«<ERJ ELCO WICH WIS HOT CfiE.fHEJt THAH THE PREUIOOS IHUERT ELEU -UA.RHIHC 
El[t£HT tCI Ia I S R RUICtl 

ELEHEKT NO 

U/S DATA SJAJIOH 
2671 . 11 

S IS R SVSTEH HEAOWORitS 
U/S DATA S JAIIOH 

261f .ll 

IHU£11 
9 91.11 

JHU[IJ 
991.11 

S£C T 

SEC I 
1 
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V S ELEU 

·-·· 
RADIUS AHCU .... 

PHI .II ._ .. 
IUC_PT ..... 

i 
IHIHORt tKIHORl ._ ... 
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Introduction 

System Overview 
The Drainage Design Management System for Windows (DDMSW) has been 
written to facilitate data management and computational procedures required for 
drainage analysis. This manual serves as a guide in the use of the program and 
is intended to be used in conjunction with the Agency's Drainage Design 
Manuals. 

The program 1s written in Microsoft Visual FoxPro and generally includes 
modules for File, Edit, Hydrology, Hydraulics, Tools, Admin, Agency and Help. 
Agency is only available with a password. 

DDMSW is a relational database that can manage multiple projects from one 
single location. The System is a multi-tasking window based application that 
enables the user to open several 'windows' simultaneously. New features 
include pull-down menus, user-friendly screens which the user can arrange on 
the desktop, and windows editing tools to facilitate data entry. DDMSW utilizes a 
relational database that includes tables for data entry and editing. Each table 
appears as a separate '.DBF' file on disk. The tables are related to each other 
based on the key field 'ProjectiD' which is established when starting a new 
project. Model runs are automated from a menu and the data for running the 
models is extracted from the various tables in the database . 

• Basic Database Terminology 
The application stores data (values) in a relational Database. This data is 
organized into tables, fields, and records to make it more meaningful. For 
example, 01 by itself is meaningless. However, in a table called 'Basins', in a 
field called 'Basinld', in a record corresponding to 'EXAMPLE1' , we now 
understand that 01 is a major basin in project EXAMPLE1. 

A table is a grouping of data . The data is dynamic because it can be modified, 
deleted, added to and used in other relations. The following is an example of a 
table: 

Table: Basins 

ProjectiD 
00002 
00002 

BasiniD 
01 
02 

Description 
Major Basin 01 
Major Basin 02 

Sort 
10 
20 

A table is composed of one or more fields. In the example, the fields are 
ProjectiD, BasiniD, Description , and Sort. Fields are similar to columns in a 
spreadsheet. All fields in a table have the same format (e.g. text of maximum 70 
characters, numeric 12 places with 2 decimals) and they share the same 
characteristics. 
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A table also consists of one or more records. Records are similar to rows in a 
spreadsheet. In the example, "00002, 01, Major Basin 01, 1 0' compose one 
record in the table 'Basins'. The example shows a total of two records and four 
fields. 

In DDMSW, the database is composed of tables that organize and store 
information. A common field in each table, ProjectiD, ties all the table data 
together for each individual project. 

Program Installation 

• DDMSW 
The software used in DDMSW requires: 

DDMSW 
Acrobat Reader 

Compiled application 
PDF file reader 

All required software for DDMSW (including models and other external 
programs) is included except Acrobat Reader, which can be downloaded from 
the Web. 

Generally, the software comes as a self-extracting executable file. The setup 
files should be extracted to a temp directory. Then by running Setup.exe, the 
program can be installed. As it is installing, follow the instructions on the screen. 

The user can choose the program's location , but assuming C:\DDMSW\ST\ the 
following directory structure will be created: 

C:\DDMSW\ST Program files 
C:\DDMSW\ST\Backup Directory for archiving data 
C:\DDMSW\ST\Data Data Files 
C:\DDMSW\ST\Help Help files 
C:\DDMSW\ST\Maps Example map files 
C:\DDMSW\ST\Models Model programs 
C:\DDMSW\ST\ModiRuns Directory for example model runs 
C:\DDMSW \ST\Reports Reports 
C:\DDMSW\ST\Temp Directory for temp files 

The procedure will notify the user when the installation is complete. 

• Adobe Acrobat Reader 
Adobe Acrobat Reader is required to print the user manual and view other files. 
If Adobe Acrobat Reader is not currently installed on your computer, then it will 
be necessary to install the program. The latest version can be downloaded from 
Adobe's website at www.Adobe.Com. Follow their instructions to download and 
install 'Acrobat Reader'. 
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Starting the Software 
DDMSW is started by running 'STL.EXE'. The program can be accessed from the 
Windows Startup menu or other selected folder or by double-clicking on the icon . 

The Startup directory should be 'C:\DDMSW\ST\Data' or wherever the data files 
are located. 

When the software is first installed , it is necessary to access: 

1. 'File/Select Project to establish project defaults. 
2. 'File/Project Paths to establish project paths. 
3. 'Tools/Options' to establish system settings and paths. 

The following is a sample of the desktop icon to run the application and the 
properties of the program. These may vary depending on the installation directory 
selected. 

DDMSW Properties L1J[&] 
General ! Shortcut I Compatibility I 

L-~--~------------------. 

• DDM SW 

Target type: Application 

Target location: S t 

Target: I C:\DDM SW\St\stl. exe 

Start in: C:\DDM SW\St\j:) ata 

Shortcut key: None 

Run: Nor mal window v 

Comment: Launch Visual F oxPro 

Find arget. .. ] [ Change Icon ... ] [ Advanced .. . 

OK 1J [ Cancel ] [ Apply 
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NOTE 
If the startup icon is lost from the system and needs to be reconstructed do the 
following: 

1. Create a shortcut on the desktop for the file STL.EXE (located in the ST 
directory) 

2. Right click on the icon and open properties. 
3. Change the "Start in" to the data directory (ST\Data) 

Network Installation 
For Users wishing to manage their projects on a network, the fo llowing procedure 
should be followed : 

1. Install the application on all computers that will be running the application. 

2. Install the application on the network drive (Shown as K: on the figure 
below). Right click on the icon used to start the software and select properties. 

3. Modify the Start in property to point to the "Data" subd irectory on the Network 
Drive. For example, assume that the network installation for DDMSW is 
located at "K:\DDMSW\ST" where "K" is a mapped directory to the local 
network, and then modify the "Start in :" field of the DDMSW properties to 
"K: \DDMSW\ST\Data". 

- ~ -~--[1][8] ~~ 
D D MSW Properties 

G ener al l Shortcut I Compatibility I 

L 

~ DDMS\1./ 

Target type: Application 

Target location: St 

Target: I C: \ D D M S\1./\S t\stl. exe I 

Start in: [ KI\DDMS\1./ \ St\ Data I 
Shortcut key: [None I 

II 

~ Run: I Normal window v j 
Comment: I Launch Visual Fox Pro I 

[ Find Target.. . ] [ Change Icon ... ] [ Advanced ... l 

~ OK I) [ Cancel l [ Apply I 
-
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When software patches become available, it is ONLY NECESSARY TO UPDATE 
THE NETWORK INSTALLATION. When individual users access the network 
data, a check of the Network's application version , reports , models and help files is 
carried out and any necessary updates to the local machine are carried out 
automatically . 
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General Features 

Main Menu 

File Edit Admin Submittals Window Help 

The Main Menu is the center of the application. This is the screen that is 
displayed when the user starts the application . It is also the screen the user is 
always returned to after closing a submenu or screen. 

Specific actions can be accessed through the pull-down menus shown on the Main 
Menu bar. This manual will explain the functions available on each menu and will 
describe the individual elements shown on data entry screens. Depending on the 
type of application installed, some of these menu options may not be available. 

Standard Buttons 
There is a toolbar of standard buttons, which is identical on each data entry 
screen. The buttons become available/unavailable depending on the current 
action . 

Goes to the first record in the table. 

Moves to the previous record. 

Moves to the next record . 

Goes to the last record in the table. 

Save the changes to the current record . 

Undoes the last command or action. 

Prints a report of the current table to the screen . 

Searches for the first record based on the typed selection criterion . 

Deletes the current record. Use this with caution! Deleted records cannot be retrieved . 

Use this to add a new record. When this button is clicked , a blank record appears for the 
user to enter values. Select Save to keep the data, or Cancel to discard the addition. 

Closes the current screen and returns the user to the Main Menu or previous screen . 
Pressing [Esc] will also close the screen and return the user to the previous screen . 
However, changes to the current record may not take effect. 
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Common Buttons 
The following buttons appear on several forms and basically perform the same 
function: 

Copy: 

MB 

[ 1!_pdate 

[ Re.Qort 

/[ Print... 

[ .Qave l 
[ .Qancel l 
[ . lnfo l 

Copies the existing record to a new record so that only changes need 
to be edited. 

Shows a screen of all available major basins in the current project. 
Data on open forms will be filtered to the selected major basin. 

There are two types of update: 
On a default form, it updates default data from agency data. Check 
the options to be updated. On a non-default form , it updates the data 
by performing calculations. The user selects the This Record, This 
Major Basin or All for the entire project to be updated. 

Select Option 

Option ~I 

l 
This Major Basin 

All 

V I 

[L:::::::QB.::::::: ::JJ [ Q an c e I 

This renumbers the current 'sort' data in tens. 

Prints the corresponding report for this data . 

Saves the record with the current edits. This is only visible in "Edit" 
mode. 
Discards all current edits. This is only visible in "Edit" mode. 

Shows instructions for the currently opened form . 

Data Screens 
Screens display multiple records on a grid and details of the current record. Only 
data for the current record can be edited. Use the vertical scroll bar to move 
through records on the grid and highlight a record to edit. 

The user can move and resize screens according to preference. Changes made 
to window position are retained in the application. 
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Detailed information is available on the Info Button on each form. 

Edit Menu 
The Edit menu is available to the user during data entry or editing . The menu 
comprises the following functions. Some or all may be available depending on the 
action currently being executed . 

Undo 

Redo 
Cut 

Copy 
Paste 
Clear 
Select All 
Find 
Replace 

Window 

Undoes the last command or action. 

Repeats the last command or action. 
Removes the selection and places it onto the Clipboard. 

Copies the selection onto the Clipboard . 
Pastes the contents of the Clipboard. 

Removes the selection and does not place it onto the Clipboard. 
Selects all text or items in the current window. 
Not available 
Not available 

This menu item is available when a screen is opened. 

Arrange All Arranges the open screens tiled on the desktop. 

Cascade Arranges the open screens in a cascading from left to right on the desktop. 

Close All Closes all open screens. 

1 Rainfall Data Lists all open screens with a checkmark next to the current one . 

Printing 
Select the report to be printed, and choose the output location (Screen or Printer), 
and click Print 

FCDM C 
DrainaQe De siQn Mana Qe ment System 

S 0 ILS 
Page 1 Pro jed Reference : E XAMPL E1 

Are a 10 SoiiiD Are a Area XKSAT Rock Effe ctive 
(sq mi) (%) Perce nt Rock (%) 

(%) 

1A 64612 1.720 25.70 0.01 100 

64619 0.460 6.70 0.19 100 

64612 0.270 4.00 0.01 100 

64672 0.890 13.30 0.09 30.00 100 

64622 0.670 10 .00 0.04 100 

64677 0.220 3.30 0.05 100 

64622 1.120 16.80 0.04 100 

64624 1.340 20.10 0.02 100 

18 64612 1.380 24.20 0.01 100 

64619 1 230 2150 0 19 100 
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Keep in mind that when a report outputs to the screen, the user is able to select to 
print or export it by using the Reports toolbar at the top of the report. By clicking 
~, the user can choose to print all or selected pages of the report. Click the 
Export Icon ~ I to select a format and destination for the export file. This enables 
the user to exchange project data with other applications. Always close the 
current report view when you are finished, otherwise the report generator will 
remain open. 

Graphs Toolbar 

When graphs are opened the following tools are commonly available on the graph 
screen : 

Copies the graph to the clipboard as a bitmap, metafile, text or OLE 
object. 

Data Editor. This displays the data values at the bottom of the screen. 
These values can be edited , and the graph dynamically reflects these 
changes. 

1 2 3 4 5 6 7 8 

11- 1 510 1510 1585 1596 1600 1612 1662 2262 

99.70 94.10 93.60 92.20 92.20 93.60 94.90 99.70 

Zoom tool. Click this icon and draw an area of the graph to be 
magnified. 

Prints the graph. 

Please note that the data fo r the graphs has been rounded to faci litate the 
graphing function. Therefore the data is not as precise as the data in the 
application . 

Reindex Data 

' • Caution : Reindexing and packing tables take a few minutes to complete . 
Interrupting the process once it has begun wi ll resu lt in data 
corruption . 

This function can only be used when there are no other users accessing the 
application. The option is used for two purposes. In the event of a corrupt index, 
the administrator needs to reindex tables and rebuild the table indexes . 
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The option also packs all tables in the database. When a record is deleted , it is 
not physically erased from disk until the database is packed. Packing permanently 
removes deleted records and restores disk space occupied by those deleted 
records. The database should be packed occasionally to restore disk space . 

Agency Password 
Access to the Agency menu is restricted . Enter the password to access the 
Agency menu. 

Change Agency Password 
This is only visible if an appropriate Agency password has been entered. This 
enables the user to change the password . A window appears confirming the new 
password . If this is correct, click OK to confirm the change . 
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