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DDMSW 4.8.0 Training Workshop

River Mechanics and Storm Drainage Hydraulics

Training Dates: June 10, 2014 (Tuesday)
June 19, 2014 (Thursday)
June 24, 2014 (Tuesday)

Location: Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Instructor: Kenneth V. Lewis, P.E.
DDMSW Developer

This training class is designed for hydraulic and hydrologic engineers interested
in learning DDMSW, an application program that implements
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the District’s Design Methodologies and Standards.

Agenda

Training Overview

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

River Mechanics Overview
Morning Break
River Mechanics Examples

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

Tutorial #1 — Scour Analysis

Lunch Break

Tutorial #2 — Sediment Yield Analysis
Tutorial #3 — Riprap Sizing
Afternoon Break

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:

o The Cross Section “STUDYREACHCROSSSECTION”

> Parameters for the Hydraulics and Geometry:

® Design Flow Rate (cfs): 3200
e Dominant Flow Rate (cfs) : 800
® Channel Slope for Design Flow (ft/ft): 0.015
e 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 cross section:

Station (X) Elevation (Y)

100 100

106 98

156 98

166 95

191 95

201 98

251 98

257 100
e D50 (mm) for Study Reach: 1.50
e D84 (mm) for Study Reach: 10.00
e D16 (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”)

e Distance to Pivot Point (ft): 800

<> The Cross Section “SUPPLYREACHCROSSSECTION”

> Parameters for the Hydraulics and Geometry:
e Design Flow Rate (cfs): 3200
® Dominant Flow Rate (cfs): 800
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e Channel Slope for Design Flow (ft/ft):

e 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

e D50 (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:
Step 3.2:
Step 3.3:
Step 3.4:
Step 3.5:
Step 3.6:

Set up Total Scour Basic Data
Calculate the Long Term Scour
Calculate the General Scour
Calculate the Bedform Scour
Calculate the Low Flow Scour

Calculate the Total Scour

Step 4: Report the Results

2.00
12.00
1.00
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(A) Step 1 - Establish a New Project and Defaults Set-up

(@) 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 D L‘_;

Drainage
Design
Management
System

This program has been written to aid in the management of drainage design. Itis provided as
a public 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. _cancel [ ok

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

Select Project

List Details
Look for |
Reference * D REFEsTH=R T ST e e
| EXAMPLE2 00002 S-Graph, Green-Ampt, Single, 24 Hour
EXAMPLE3 00003 S-Graph, Green-Ampt, Multiple, 8 Hour
EXAMPLE4 00004 Clark, Init and Uniform, Single, 8 Hour
IPR 00027 optional
KVLEXAMPLE1 00005 Example 1 HEC-1 tutorial project ‘
|KVLEXAMPLE2 00006 Example 2 using Shape files and NOAA 14
KVLEXAMPLE3 oooo7 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
| SEDIMENTYIELD 00023 River Mechanics Tutorial Project |
SRP-PROJECT 00025 |
TESTRAIN 00010 ddafa
<

e = e e~ e = et e e— e
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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 “BANKPROTECTION1” 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 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.

List Details
r Project Reference r Project Defaults
Project ID | 00037 Reference | BANKPROTECTION1
Title | Scour for Bank Protection at a Bend Tutorial soils [Fcomc P
Location [Maricopa County Land Use —FEE)MC—_ZI
Agency | Flood Control District of Maricopa County

[V River Mechanics Only

This projectis set up to give a step-by-step instruction on how to use ;I
DDMSW to perform scour analysis for bank protection design.

J /|
Modification Date [06/042014 5 Oinfo | Pont. | petete | g | ok |

Note: the Project ID 00037 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)

(b)

(i)

(1)

From the menu bar of the main application window, click River
Mechanics = Cross Section Hydraulics to open the RIVER MECHANICS —
CROSS SECTION HYDRAULICS window.

EI Flood Control District of Maricopa County - BANKPROTECTI(

File Edit | River Mechanics Help
Riprap
Launchable Riprap

Lateral Erosion

Sediment »

Cross Section Hydraulics

Cross Section Geometry

Click the Add button on the RIVER MECHANICS — CROSS SECTION
HYDRAULICS window to activate all the necessary data entry fields.

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.)

Type “STUDYREACHCROSSSECTION” into the Cross Section ID textbox.

By default, both the Design and Dominant textboxes in the Entire Cross
Section frame are checked. If not, please check these two checkboxes.
Type in “3200” and “800” into the Flow Rate (cfs) textboxes for Design
and Dominant, respectively.

Type in “0.015” and “0.015” into the Slope (ft/ft) textboxes for Design
and Dominant, respectively.

Type in “0.035” and “0.030” into the Manning’s n Channel textboxes for
Design and Dominant, respectively. Use the same values (“0.035” and
“0.030”) for the Manning’s n LOB and Manning’s n ROB textboxes.

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).

After the data entry, click the Save button and the window looks like
what is shown in the following figure.

_——— s
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Section ID

l STUDYREACHCROSSSECTION

Cross SectionID

Entire Cross

Source ICaIculate Data vI

Flow Rate (cfs)
Slope (/)
Manning's n Channel
Manning’s n LOB
Manning’s n ROB
Wetted Area (sq fi)
Wetted Perimeter (ft)
Average Width (ft)
Top Width (ft)
Hydraulic Depth (ft)
Normal or Max Depth (ft)
Velocity (ft/sec)

¥ Design ¥ Dominant

3200

800

0.015000

0.035

0.030

Man'sn |

0.035

0.030

0.035

0.030

tecras | @info | prnt. |

el e

Main C!

{Bedform Scour)
Same as Entire Cross Section

Hydraulic Depth (f)
Velocity (ft/sec)
Froude Number

Design V¥

Dominant v

=
Copy

| Detete | Add | Graph |xsection| petail | update | ok |

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

()

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.

E Flood Control District of Maricopa County - BANKPROTECTION1

File Edit | River Mechanics Help

J D o =X

Riprap

Launchable Riprap

Lateral Erosion

(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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E Natural Cross Sections S [=] B3 ‘
X Y & I’ Overbank

| Let
El

Right

093 [
062
031
0.00 |
031 [
0862 |
093 -
126
155

el

[~ Graph current record S , . . | ; | .
80 60 -40 -20 0 20 40 60 80

Adjustments ——— 1 Cross Section
Auto Increment X (f) 500 || |p|STUDYREACHCROSSSECTION e
Elevation Adjustment ()| X @[ IEKE _Oekte and Confim
ml ym[  SavesAddRecod
hd
Overbank &info | Print... I Delete | Add | OK I

(n) Click the Add button on the NATURAL CROSS SECTIONS -- ADD window
and type “100” and “100” into the X (ft) and Y (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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Eﬂaturﬂ Cross Sections > Sl it ‘;:To', hd TR atie! 5 [=] 3]
X Y ~| rOverbank
100.00 100.00 = |
106.00 98.00 . 2l 10200 E
156.00 9s00 | | Riont ||| 10100 £
166.00 95.00 100.00
191.00 95.00 99.00 - \ /
201.00 98.00 i
251.00 93_00] o700
: 9.00 |-
95.00
9400 [
93.00 ©
I~ Graph current record 9200 el eo oo oo oo o oo
60 80 100 120 140 160 180 200 220 240 260 280
Adjustments Cross Secti
Auto Increment X (ft) 0.00 |D| STUDYREACHCROSSSECTION ,)I
Elevation Adjustment (ft) X (®) 257.00 | Delete and Confirm
 Adjust | Y (/) 100.00 | |Save &Add Record
=
Overbank @info | pnt. | peete | asa | ok |

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 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 file 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
textbox.

(g) 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 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 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 from the
analysis.

(t) Highlight “This Record”, click the OK button to close the SELECT OPTION
window. Click Yes to continue.
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Update Cross Section Hydraulics B2

@l This will update the hydraulic parameters for the current Cross
W secton.

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

All If 'Calculate Data' is selected as the Source, the disabled fields

(shown in yellow) will be updated if 'Design’ and/or 'Dominant’
_l arefis checked.
b

Do you want to continue?

After the update, the RIVER MECHANICS — CROSS SECTION HYDRAULICS
window looks like what is shown in the following figure.

T g =] 3
ion 1D Entire Cross
|STUDYREACHCROSSSEC‘|10N Source I Calculate Data vl IV Design ¥ Dominant
Flow Rate (cfs) 3200 800
L oes S = siope (m) [ 0015000 [ 0.015000
‘ _— ! Manning’s n Channel 0.035 0.030 || Man'sn ‘
Manning’s n LOB 0.035 0.030
Manning’s n ROB 0.035 0.030
Wetted Area (sq ft) 328.50 83.96
Wetted Perimeter (ft) 155.36 4251
Average Width (ft) 73.00 3332
‘ Top Width (f) 153.99 4177
Hydraulic Depth (ft) 213 201
] Normal or Max Depth () 450 252
- Jﬂ Velocity (fUsec) 974 953
Main Channel (Bedform Scour)
= Same as Entire Cross Section Design ¥ Dominant ¥
Hydraulic Depth (ft) 213 201
Velocity (f/sec) 974 953
# Froude Number 118 118
Hecras | @info | Print. | copy | Delete | Add |l Graph |xSection| Detail [[Upsate] ok |

Repeat the whole procedure listed in Step 2 using the following parameters
and values to create another cross section, “SUPPLYREACHCROSSSECTION”.

® Cross Section ID: SUPPLYREACHCROSSSECTION
® Design Flow Rate (cfs): 3200
e Dominant Flow Rate (cfs): 800
e Design Slope (ft/ft): 0.010
e 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:

_—————_ e ——————————————————eee—————— e ———————————
Section 2.0 - River Mechanics 12




Station (X) | Elevation (Y)

' 100 100

106 98

181 98

191 95

216 95

226 98

301 98

307 100
e |eft Bank Station: 181.00
® Right Bank Station: 226.00

After this step is finished, the NATURAL CROSS SECTIONS window looks like
what is shown in the following figures.

@Natﬂml(mss Sections & _l_J- =] .5!
X Y 2]l  Overbank
100.00  100.00 Let[ 15600
106.00 98.00 15600 Bl “‘““E o o
156.00 98.00 Right 201.00 ﬂn.ooE S 2
166.00 95.00 100.00
191.00 95.00 99.00 ; \ /
201.00 98.00 e
' 251.00 98.00 s
257.00] _ 100.00 e
sa.coE
ss..mE
94.00E
93.00
60 80 100 120 140 160 180 200 220 240 260 280
Adj Cross Section
Auto Increment X () 500 || |p|STUDYREACHCROSSSECTION ,.)|
SR X ()M _Dekte and Confm |
Adust | Y@ 100.00  [Save & Add Record |
Overtank ©info | prnt. | petete | add | ok |
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ER}ver Mechanics - Cross Section Hydraulics ¥ _I_-'- jm] ll
Section ID Entire Cross Section
[SUPPLYREACHCROSSSECTION Source [ Calculate Data 7| FDesign W Dominant
Flow Rate (cfs) 3200 800
Lross Section IDIS g Slope () | 0.010000 [ 0.010000
STUDYREACHCROSSSECTION e
SU ] Manning’s n Channel 0.035 0.030
Manning's n LOB 0.035 0.030
Manning’s n ROB 0.035 0.030
Wetted Area (sq ft) 419.59 96.35
Wetted Perimeter (ft) 20586 4452
Average Width (f) 9161 3429
Top Width (ft) 20447 4370
Hydraulic Depth (1) 205 220
) Normal or Max Depth (ft) 458 281
. o IR Velocity (fisec) 763 830
Main Channel (Bedform Scour)
=| Same as Entire Cross Section  Design ¥ Dominant ¥
Hydraulic Depth (ft) 205 220
Velocity (ft'sec) 7.63 8.30
= Froude Number 0.94 0.99
J - |
necras | @ino | Prnt. | copy | Delete | Add | Graph |xSection| Detail | update | ok |

(C) Step 3 - Compute Total Scour

(C.1) Setup Total Scour Basic Data

From the menu bar of main application window, click RIVER
MECHANICS =» SCOUR, to open the TOTAL SCOUR — MB: 01
window.

(a)

E‘ Flood Control District of Maricopa County - BANKPROTECTION1

File EdithiverMed:m Help
I

R
Riprap

E_:Total Scour - MB: 01 - ID:

i) CrossSection  LongTerm General Local Bedform Bend LowFlow Total -~
| - D Scour Scour  Scour  Scour  Scour  Scour  Scour
[
v
£ - o >
< Cas Jwe ) woowe [ ox ]
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(b)

(c)
(d)

(f)

(h)

Click the Add button on the TOTAL SCOUR — MB: 01 — ID:
window to activate the necessary data entry fields.

Type “AZRIVER” into the ID textbox.

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

Click the browse button 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.

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 Level |

Equilibrium Slope for Clear Water Flow

[ ok ][ cancel |

Click the browse button 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.

Select the “Lacey” method from the SELECT METHOD window, and
click OK to close the SELECT METHOD window.
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Select Method

Meill
Blench

[ OK ][ Qancel]

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

I%" votal Scour - 1B: 01 - ID: AZRIVER -- Add WTALPLE LAyl i [w] B
List i Total §| Long Term | General l Local ' Bedform I Low Flow
r 1D
Major Basin ID | 01 Py
ID |AZRIVER
 Scour Depth
Custom
Include Calc FS Value Calc FS Method
Long Term v 000 13 0.00 ' I~ I" | |Equilibrium Slope for Sediment-Laden Flow P
General v 0.00 | 1.3 000 I I |Lacey -~
Local [T
Bedform v 13 o o =
Low Flow ¥ 13 000 I I
Total (ft)
save | cancel | prnt. [ Detete | ada | we [ update | ok |

(C.2) Calculate the Long Term Scour

(a) Select the Long Term tab as shown in the following figure.
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ETotal Scour - MB: 01 - ID: AZRIVER

[ Equilibrium Slope Sediment-Laden (use Dominant flow rate) — A

| Average Velocity (fis)

Length to Pivot Pt ()

List Total

Study Reach Cross Section ID
Supply Reach Cross Section ID

|

|

\

|

Study Supply Equilib Study Supply Equilib ‘
Flow Rate (cfs) | [ | Gradation Coefficient E

\

Slope (fif) J\ Total Bed Mat'l Q (cfs)
Manning's n ] Scour Depth (ff)
Wetted Area (sq fi)
Hydraulic Depth (f)
Width (ff)

D50 (mm) 1 ‘
D84 (mm) ‘
D16 (mm)

(f)

(g)
(h)

Delete |[ Add

QHep || @info | Print... (we [ update J[ ok ]. ;

I J

Click browse button beside the Study Reach Cross Section ID
to select the cross section ID “STUDYREACHCROSSSECTION”, and
click OK to close the selection window.

Click browse button beside the Supply Reach Cross Section ID
to select the cross section ID “SUPPLYREACHCROSSSECTION”, and
click OK to close the selection window.

Enter the D50 (mm) values “1.5” and “2.0” for Study and Supply,
respectively.

Enter the D84 (mm) values “10” and “12” for Study and Supply,
respectively.

Enter the D16 (mm) values “0.5” and “1.0” for Study and Supply,
respectively.

Enter “800” into Length to Pivot Pt (ft).

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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¥ Total Scour - MB: 01 - ID: AZRIVER . : St e - 1ol x|

List l Total Long Term General Local I Bedform | Low Flow
r Equilibrium Slope Sediment-Laden (use Dominant flow rate)
Study Reach Cross Section ID | STUDYREACHCROSSSECTION P
Supply Reach Cross Section ID | SUPPLYREACHCROSSSECTION j
Study Supply  Equilib Study Supply Equilib
Flow Rate (cfs) Gradation Coefficient
Slope (M) Total Bed Matl Q (cfs)
Manning's n Scour Depth (1) |
Wetted Area (sq ft)
Hydraulic Depth (ft)
Width (ft)
Average Velocity (f7s)

D50 (mm) [ IRIE 2.000

D84 (mm) 10.000 12.000

pi6mm)| 0500 | 1000
Lengthto PivotPt@ | 800 |
Sviep | Qo | Pont. | pelete | add | B | Update | ox |

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

Major Basin” from the SELECTION OPTION window, and click Yes
to continue.

Calculate Long Term Scour < W %
Select Option g s AR : —I

- Sption a ., This will calculate the Long Term Scour for all records in the
This Baeand E| )/ current Major Basin.
Al If you want to calculate the Total Scour, Click 'Update’ on the
Total Tab.
v

Do you want to continue?

Yes No I

After the update, the final result of the long term scour calculation is
shown in the following figure.
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1#7 Total Scour - MB: 01 - ID: AZRIVER _[Ofx]
List I Total i _LongTerm | General I Local | Bedform | Low Flow
r Equilibrium Slope Sedi Laden (use Dominant flow rate)
Study Reach Cross Section ID | STUDYREACHCROSSSECTION >~
Supply Reach Cross Section ID | SUPPLYREACHCROSSSECTION >~
Study Supply  Equilib Study Supply Equilib
Flow Rate (cfs) 800 800 800 Gradation Coefficient 483 4.00 483
Slope (ff) | 0.015000 | 0.010000 | 0.0085514 | Total Bed MatlQ (cfs)| 9.385114 | 3.988589 | 4.067600
Manning’s n 0.030 0.030 0.030 Scour Depth (f) 5.16
Wetted Area (sq ft) 83.96 96.35 | 101.64
Hydraulic Depth (ft) 201 220 228
Width (ft) 33.32 3429 3429
Average Velocity (f/s) 953 8.30 787
D50 (mm) 1.500 2.000
D84 (mm) 10.000 12.000
D16 (mm) 0.500 1.000
Length to Pivot Pt (ft) 800
@Hep | @into | prnt. | Detete | add | B | upsate | ok |

(C.3) Calculate the General Scour

(a) Click to open the General tab.

(b) Click browse button beside the Cross Section ID to select the
cross section ID “STUDYREACHCROSSSECTION”, and click OK to
close the SELECT CROSS SECTION ID window.

(c) Enter “1.5” into the D50 (mm) textbox.
(d) Click the browse button 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
Right Angle Bend
Vertical Rock Bank or Wall

[ OK ][ Qancel]

(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 19 [=] B3

List I Total | Long Term General | Lacal | Bedform | Low Flow
 Lacey P 1
Manual Input Parameters [~
Cross Section ID | STUDYREACHCROSSSECTION _,-_)]
Design Flow Rate (cfs)

D50 (mm) 1.500
Bend Factor, Z 0.50 -/ |
Scour Depth (including bend) (ft)

Qrep | Sinro | print. | petete | asa | wB | upsate | ok |

(f) Click the Update button and select “This Major Basin” from the
SELECTION OPTION window. Click Yes from the confirmation
message to proceed.

Calculate General Scour %] A

Option - .
Thi @Ol This will calculate the General Scour for all records in the current
T his Record IJ QP vaior basin.
All g If you want to calculate the Total Scour, Click 'Update' on the
Total Tab.
- Do you want to continue?

[ ok | cance | vs [[ v |

After the update, the final result of the general term scour calculation is
shown in the following figure.

=
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1#%1 Total Scour - MB: 01 - ID: AZRIVER

Ust | o |

Long Term

Lacey P;
Manual Input Parameters [~

Cross Section ID
Design Flow Rate (cfs)
D50 (mm)

STUDYREACHCROSSSECTION

3200
1.500

2

Low Flow

I [=] B3

Bend Factor, Z
Scour Depth (induding bend) ()

050 ||

268

Qnep | Sino | Print. | Delete Add update [ ok |

(C.4) Calculate the Bedform Scour
In this section, a procedure on how to calculate the bedform scour will be
provided.

On the TOTAL SCOUR form, select the Bedform tab. The following figure
shows what the window looks like before data entry.

I [=] 3

Low Flow

1% Total Scour - MB: 01 - ID: AZRIVER

List | Total I Long Term | General I Looal Bedform |

 Bedform P:

. Manual Input Parameters [~ ‘
[ Cross Section ID | STUDYREACHCROSSSECTION i] |
Main Channel Hydraulic Depth (f) *
Main Channel Average Velocity (f/s) ‘
Main Channel Froude Number
Dune HeightDepth

Dune Scour Depth (ff)

Final Scour Depth (ft) |

i

| 0.20 =

©tep | Qi | Prnt. | petete | add | mB | updae | ok |

Click browse button beside the Cross Section ID to select the
cross section ID “STUDYREACHCROSSSECTION”, and click OK to
close the SELECT CROSS SECTION ID window.

Set the Dune Height/Depth value to “0.20”.
Click the Save button to save the data just entered.
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(d) Click the Update button and select “This Major Basin” from the
SELECTION OPTION window. Click Yes to continue.

Calculate Bedform Scour B2 |

Option -
; B This will calculate the Bedform Scour for the current record.
This Becord r—‘ |
Scy R ol If you want to calculate the Total Scour, Click 'Update’ on the
All Total Tab.
LI Do you want to continue?

After the update the final result of the bedform scour calculation
result shows in the following figure.

1" Total Scour - FB: 01 - ID: AZRIVER it =lolx|
ust | T | tongTem | gemera | Locs [ Bedorm }|  LowFlow
- Bedform Parameters
Manual Input Parameters |~
Cross Section ID | STUDYREACHCROSSSECTION /JI
Main Channel Hydraulic Depth (ft) 213
Main Channel Average Velocity (fi/s) 974
Main Channel Froude Number 1.18
Anti Dune Scour Depth (ft) 1.28
Final Scour Depth (ft) ——1§

Qe | Qinto | Print. | Detete | ada | mB | update | ok |
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(C.5) 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.

1%} Total Scour - MB: 01 - ID: AZRIVER J[=] B3
List | Total I Long Term | General | Local l B | Low Flow i

Low Flow Rate (cfs)

Channel Material il
Low Flow Incisement (ft)
Graph
@nelp | Qinto | prnt. | Detete | add | wB | Update || ok |
‘ (a) Enter “100” into the Low Flow Rate (cfs) textbox.

(b) Click browse button 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.

X
Option - _
; b This will calculate the Low Flow Scour for all records in the current
) Major Basin.
This Major Basin
Al If you want to calculate the Total Scour, Click 'Update’ on the
Total Tab.
:] Do you want to continue?
Yes I No I

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

‘ shown in the following figure
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(C.6) Calculate the Total Scour

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

As shown, the analysis results for the total scour which is the
combination of the individual scour components previously analyzed are
displayed.

e S —
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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.

E® RIVER MECHANICS - TOTAL SCOUR (=] E3

X 4 4 1l by Y = |@&&|F% = [ |A Te o Tof1

Fiood Control District of Maricopa Couny
Dramage Design Management System
VER MECHANKCS

RIVER MEC CS - TOTAL SCOUR
1 Project Reference: BANKPROTECTION1
ajor Bas.
' D AZRIVE Cross Secton O STUDYREACHCROSSSECTION
ale Value (ff)  Method
i 5 1%
' 2 1
|
1 1

71 Equilnum SDpe for Secm ent-Lacen Fow
35 Lacey

Comments

(b) To print out the results on a printer, click the printer symbol (&5 ).

(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.

e e e e e e e e — —————]
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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:

X The Cross Section “BRIDGECROSSSECTION”

> Parameters for Hydraulics and Geometry:
® Design Flow Rate (cfs): 3200
e Dominant Flow Rates (cfs): 800
® Channel Slope for Design Flow (ft/ft): 0.015
e Channel Slope for Dominant Flow (ft/ft): 0.015
e 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

o The Cross Section “STUDYREACHCROSSSECTION”

> Parameters for Hydraulics and Geometry:
® Design Flow Rate (cfs): 3200
® Dominant Flow Rates (cfs): 800
e Channel Slope for Design Flow (ft/ft): 0.015
e 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
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Length to Pivot Point (ft):

800

e 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

o The Cross Section “SUPPLYREACHCROSSSECTION”

> Parameters for Hydraulics and Geometry:
e Design Flow Rate (cfs): 3200
e Dominant Flow Rates (cfs): 800
e Channel Slope for Design Flow (ft/ft): 0.010
e Channel Slope for Dominant Flow (ft/ft): 0.010
® Manning’s n for Design Flow: 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

181 98

191 95

216 95

226 98

301 98

307 100

X Parameters for the “Long Term Scour”:
e D50 (mm) for Study Reach: 1.50
e D84 (mm) for Study Reach: 10.00
e D16 (mm) for Study Reach: 0.50
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e D50 (mm) for Supply Reach:
e D84 (mm) for Supply Reach:
e D16 (mm) for Supply Reach:

7
o

Parameters for the General Scour:

® Exponentm:

® Bend Factor, z:

e D50 (mm):

e Bend Angle (Degrees):
<> Parameters for the Low Flow Scour:

e Low Flow Rate (cfs):

e Channel Material

XS Parameters for the Local Scour:

® Pier With, a (ft):

® Pier Length, L (ft):

e Angle of Attack (Degrees):
e D50 (mm):

e D95 (mm):

® Nose Shape Factor, K1:

e 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)

Bend

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
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

This program has been written to aid in the management of drainage design. Itis provided as
a public 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 thatresult 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 shown in the following figure.

Select Project

List | Details

Look for| |
| Reference ~ D Title ~
EXAMPLE1 00001 Clark, Green Ampt, Single, 6 Hour |
|EXAMPLE2 00002 S-Graph, Green-Ampt, Single, 24 Hour |
EXAMPLE3 00003 S-Graph, Green-Ampt, Multiple, 6 Hour
EXAMPLE4 00004 Clark, Init and Uniform, Single, 6 Hour
KVLEXAMPLE1 00005 Example 1 HEC-1 tutorial 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-TUTORIAL 00011 River Mechanics Tutorial Project
[sEDGIS2 00009 a
| TESTRAIN 00010 ddafa |
TT1 00015 Jl
T2 00016
173 00017
TT4 00018
5 00019 v/
< 3 ‘

[ @info ][ Frint.. ][ Detete ][ add ][ ok |
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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 “BRIDGEPIER1” 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
window looks like.

Select Project

List Details
" Project Refi i Project Defaul
" Project ID (00038 Reference
Title | Total Scour for Bridge Pier Tutorial soils [FcoMc | P
Location | Maricopa County, Arizona Land Use WZ}
Agency | Flood Control District of Maricopa County

¥ River Mechanics Only

This is a tutorial project to give a step-by-step instruction on howto use =]
DDMSW to calculate total scour for bridge piers.

=
Modification Date [06/042014 3] Qo | Prnt. | petete | add | ok |

Note: the Project ID “00038” in the above figure is the unique database
record identifier for the project, which 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 the same as the
Project ID shown in the above figure.

R R R e —
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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 as shown in the following figure.

" Flood Control District of Maricopa County - BRIDGEPIER1

File Edit | River Mechanics Help

Riprap
Launchable Riprap

Lateral Erosion

Cross Section Hydraulics
Cross Section Geometry

(b) Click the Add button on the RIVER MECHANICS — CROSS SECTION
HYDRAULICS window to activate all the necessary data entry fields.

E River Mechanics - Cross Section Hydraulics — Add -[0fx]
[ Section ID Entire Cross Section

h] Source [Calculate Data || ¥ Design ¥ Dominant

Flow Rate (cfs)
Cross Section ID - Slope (m)

] Manning’s n Channel Marsn |
nLOB

Manning’s n ROB
| Wetted Area (sq ft)
Wetted Perimeter (ft)
I~ Average Width (f)
Top Width (ft)

Hydraulic Depth (ft)
Normal or Max Depth (ft)
" _'J:‘ Velocity (fUsec)

Main Channel Scour)

=| Same as Entire Cross Section  Design [~ Dominant I~
Hydraulic Depth (ft)
Velocity (f/sec)

_'J Froude Number

Save IQanoelI Prnt I Lopy | Delete I £dd | Graph I_gi':vi:v[‘ﬁl Detaif I,,JJ;‘;eveI Bk I

(c) 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.)

(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 “800” 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.

E‘.’River Mechanics - Cross Section Hydraulics M =] B3
Section ID Entire Cross Secti
IBRIDGECROSSSECTION Source |Calculate Data ¥ ¥ Design ¥ Dominant
Flow Rate (cfs) 3200 800
o Crusssachon = siope () [IMENEERRT | 0.015000
= | Mannings 1 Chianncl 0.035 |
Manning's n LOB 0.035 0.030
Manning's n ROB 0.035 0.030
Weited Area (sq fi)
Wetted Perimeter (ft)
Average Width (ft)
Top Width (ft)
Hydraulic Depth (ft)

Normal or Max Depth (ft)

' : _'I:J Velocity (fUsec)
Main Ch: | (Bedform Scour)

= Same as Entire Cross Section  Design ¥ Dominant ¥

Hydraulic Depth (ft)

Velocity (ft/sec)

Ll Froude Number

secras | @info | Pont. | copy | pelete | Add | Graph |xsection| Detait | update | ok |

(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).

E}Flood Control District of Maricopa County - BRIDGEPIER1
File Edit | River Mechanics Help
/ Scour =
Riprap
Launchable Riprap

J

Lateral Erosion

Sediment »

Cross Section Hydraulics

Cross Section Geometry '
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I* satural Cross Sections

Left A =
Rign | 2| et
0.31
000
031
062
093
124
155
I~ Graph current record | 5 | : ; - - : -
80 60 40 20 0 20 40 60 80
Cross Section
( Auto Increment X ()| 5.00 1D/ BRIDGECROSSSECTION _;_J]
Elevati X () Getete and Confi
|
I :_-d;Js:l Y (®)]
-

@i | pont | oeee | add | ok |

(n Click the “Magnifying Glass” on the right side of the Cross Section ID
textbox, and highlight Cross Section ID “BRIDGECROSSSECTION” in the

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

Select Cross Section ID

Cross Section ID

Description

[ B,
‘

¢

L< - - — )7

(m) Click the Add button on the NATURAL CROSS SECTIONS window, then
type “100” and “100” into the X and Y 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 table 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.

R =1olx|

X b = {Overbank

Left 131.00 2| 10200

rignt| 17600 || | 10100 - g
141.00 95.00 100.00 [
166.00 95.00 99.00 | \ /

98.00 98.00

201.00 98.00 o

207.00 100.00 E

96.00

95.00 ©

9400
I 93.00 [
I~ Graph current record @00 oo b
60 80 100 120 140 160 180 200 220 240

ROB

Adj Cross Section
Auto Increment X () 5.00 |D| BRIDGECROSSSECTION _,:J
Elevation Adjustment (ft) X (/) Delete and Confirm
Adiust | Y () 98.00 | Save &Add Record

Overbank &info I Print... I Delete | Add ' oK I

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) 2 Save 2 Yes @ Yes @ OK)
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. (p)  Click OK to close the NATURAL CROSS SECTIONS window.

(@) 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 the 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 Hydraufics R x|

- B This will update the hydraulic parameters for the current Cross
I 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/for 'Dominant’
arefis checked.

v

Do you want to continue?

Yes I Mo I

After the update, the RIVER MECHANICS — CROSS SECTION HYDRAULICS
window looks like what is shown in the following figure.

[*=" River Mechanics - Cross Section Hydraulics R ) Rl ; (o] x|
ion 1D Entire Cross
l rre T Source IW ¥ Design ¥ Dominant
Flow Rate (cfs) 3200 800
Lross sactioa . S = Siope @) [ 0015000 [ 0.015000
e Manning’s n Channel 0.035 0030 | Mansn |
Manning's n LOB 0.035 0.030
Manning's n ROB 0.035 0.030
Wetted Area (sq fi) 287.33 83.96
Wetted Perimeter (f) 107.39 4251
Average Width () 5961 3332
Top Width (f) 105.92 4177
e Hydraulic Depth () 271 201
Normal or Max Depth (f) 482 252
. :Jll Velocity (fsec) 1114 953
Main CI (Bedform Scour})
= Same as Entire Cross Section  Design ¥ Dominant ¥
Hydraulic Depth (f) 271 201
Velocity (fsec) 11.14 953
;l Froude Number 1.19
tecras | @info | Prnt. | cory | Delete | Add | Graph |xSection| Detai oK
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All the above steps are the complete process of how to manually create

hydraulics 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.

J

- Study Reach Cross Section Data

® Section ID:

® Data Source:

“STUDYREACHCROSSSECTION”

“Calculate Data”

Parameters Design | Dominant
Flow Rate (cfs): 3200 800
Slope (ft/ft): 0.015 0.015
Manning’s n Channel 0.035 0.030
Manning’s n LOB 0.035 0.030
Manning’s n ROB 0.035 0.030

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

X Supply Reach Cross Section Data

e Data Source:

® Section ID:

SUPPLYREACHCROSSSECTION

Calculate Data

Parameters Design | Dominant
Flow Rate (cfs): 3200 800
Slope (ft/ft): 0.010 0.010
Manning’s n Channel 0.035 0.030
Manning’s n LOB 0.035 0.030
Manning’s n ROB 0.035 0.030
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(C) Step 3 - Calculate Total Scour at Bridge Piers at Bend

Station (X) | Elevation (Y)
100 100
106 98
181 98
191 95
216 95
226 98
301 98
307 100

(C.1) Setup 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.

File Edit

. T

J

|
|
|
\

River Mechanics WglEs)

%% Flood Control District of Maricopa County - BRIDGEPIER1

Sediment
Riprap

Update from GIS

Cross Section Hydraulics

Cross Section Geometry

Smls
Soil Defaults

Land Use
Land Use Defaults
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&:Tutal Scour - MB: 01 - ID:

D Cross Section Long Term  General Local Bedform Bend LowFlow  Total ~
] D Scour Scour Scour Scour Scour Scour Scour

| ¢
3
v

,‘ — — > i

Detete [ ada J(_ w8 ]| upsate ok ] ‘

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

(c) Type “PIERNO1” 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 in the Method column across Long
Term check box to launch long term scour method select menu.

Select Method

State Standard Level |

Equilibriurm Slope for Clear Water Flow

OK “ Cancel ]

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

ok ][ Cancel ]

(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

Ahutments
Culvert Outlet

Guide Banks

Grade Control or Drop Structure - Schoklitsch

Grade Control or Drop Structure - Yeronese

Grade Contral or Drop Structure - ZimmermaniManiak

][ Cancel ]

(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 - 1ID: PIERNO1 window shows up like following figure.
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E} Total Scour - MB: 01 - ID: PIERNO1

List I Long Term General Local |
‘1D ‘
Major Basin ID | 01 |
ID |PIERNOI | |
Scour Depth =
Include Cale S Value  CUSOM petnog
Calc S
Long Term [¥] 000| 13 0.00| [0 [ |Equilibrium Slope for Sediment-Laden Flow
ceneral @ | 000[ 13| ooo| O O [nei =l
Local @ | 000| 13| o000| O O [Peers 2|
Hedfon =
Low Flow [7] | I 13 O a
Total (ff)
|
@telp | @info |[ Pont. [ Detete J[ agd ][ w8 ][ update | ok ] |F

(C.2) Calculate the Long Term Scour
‘ (@) Click the Long Term tab.

(b) Click browse button beside the Study Reach Cross Section ID
to select the cross section ID “STUDYREACHCROSSSECTION”, and
click OK to close the SELECT CROSS SECTION ID window.

(c) Click browse button beside the Supply Reach Cross Section ID
to select the cross section ID “SUPPLYREACHCROSSSECTION”, and
click OK to close the SELECT CROSS SECTION ID window.

(d) Enter the D50 (mm) values “1.5” and “1.5” for Study and Supply,
respectively.

(e) Enter the D84 (mm) values “10” and “12” for Study and Supply,
respectively.

(f) Enter the D16 (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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Select Option : Nl c lculate Long Term Scour L : B _X_l

‘ Option -

4@l This will calculate the Long Term Scour for the current record.

Hhic Reeard

ThisRecord |

This Major Basin = If you want to calculate the Total Scour, Click 'Update’ on the
All Total Tab.

;] Do you want to continue?

Yes No

After the update, the result of the long term scour calculation shows in
the following figure.

%" Total Scour - MB: 01 - ID: PIERNO1

List Total {____1_-_0_@: General | Local l
‘ Equilibrium Slope Sedi t-Laden (use Domi flowrate)e———— 5 = s
i Study Reach Cross Section ID ' STUDYREACHCROSSSECTION
| Supply Reach Cross Section ID ’ SUPPLYREACHCROSSSECTION
|
Study Supply  Equilib Study Supply Eauilib
Flow Rate (cfs) 800 800 800 | | Gradation Coefficient | 483 475 483
Slope () | 0.015000 | 0.010000 0.0099015} Total Bed Matl Q (cfs) | 9.484446 | 5.087335 | 5.126200
Manning's n 0.030 0030 | 0030 Scour Depth () 4.08
| Wetted Area (sa ) 83.75 96.57 | 96.57
| Hydraulic Depth (f) 201 221 221 |
. | Width (ff) 3337 3437 34.37 |
i Average Velocity (ffs) 9.55 8.28 8.28 |
| D50 (mim) 1.500 1.500 |
1 D84 (mm)|  10.000 Toul
D16 (mm)|  0.500 1.000 |
Length to Pivot Pt (ff) } 800

| Print.. ][ Detete ][ add

[ @He || @info J(_we ][ update J[ ok ]

(C.3) Calculate the General Scour

(a) Click the General tab.

(b) Click the browse button beside the Bridge Section ID textbox
to open the SELECT CROSS SECTION ID window. Select the
“BRIDGECROSSSECTION” and click OK to close the window.

(c) Click the browse button beside the Upstream Section ID

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

“STUDYREACHCROSSSECTION" and click OK to close the window

(Note: Upstream section is for the area upstream of the bridge

contraction. It can 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 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 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 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 Temperature

Sand Straight Reach 0 Degrees Centigrade
| I |
Severe Bend 40 Degrees Centigrade
‘ [ OK ][ Cancel ] [ OK ][ Cancel ] [ OK J[ Cancel ]

(g) D50 (mm): Use the default value of “1.5” in the textbox (the
default value is from the D50 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 D50 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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Calculate General Scour

‘ ; Opﬁ ~

This Major Basin If you want to calculate the Total Scour, Click 'Update’ on the
All Total Tab.

.' This will calculate the General Scour for the current record.

Do you want to continue?

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

entry.
I Total Scour - MB: 01 - ID: PIERNO1L T T it SR =10l x|
List I Total Long Term i General Local Bedform | Low Flow
 Sections r Contraction and Bend Parameters
Bridge Section ID| BRIDGECROSSSECTION A Upstream _ Desian
Upstream Section ID| STUDYREACHCROSSSECTION 2 IR RLEHES) 3200 3200
o Hydraulic Depth (ft) 213 213
r Neill Parameters (use Bridge Section) ——— Avg Velocity (ft's) 9.74
Design  Dominant Critical Velocity (f/s) 215
Design Flow Rate (cfs) 3200 800 Avg Width (ft) 73.00 73.00
Hydraulic Depth (ft) 2.71 201 Energy Slope ()| 0.015000 [ 0.015000
SR 59.51 Sae D50 (mm)[ 1500 1.500
Exponentm [ 0.85 = ) Water Temp (C) 20 ,.)I
IR 0.60 |2 Contraction Scour @[ 0.00
Scour Depth (Including Bend) (ft) 239 Flow Condition [ Live Bed
- o BendAngle (Degrees) 450
our Depth.() Normal or Max Depth (f) 450
Final General Scour (it) | 264 Bend Scour (7) Sl
Contraction + Bend Scour (ft) 264
Qtiep | @info | Pont. | pDetete | add | wB | update [ ok |

(C.4) Calculate the Local Scour

(a) Click the Local tab.

(b) Click the browse button beside the Bridge Section ID textbox
to open the SELECT CROSS SECTION ID widow. Select the
“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) Enter “30” into the Angle of Attack (Degree) textbox.
. (f) Enter “1.5” into the D50 (mm) textbox.

(g) Enter “20.0” into the D95 (mm) textbox.

=_--- . e —————————
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(h) Click the browse button beside the Nose Shape Factor, K1

‘ textbox to open the NOSE SHAPE window. Select “Round Nose”
item, and click OK button to close it.

(i) Click the browse button 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

ClearYWater Scour
Plane Bed and Antidune Flow
Small Dunes

Round Nose
Circular Cylinder
Group of Cylinders

Sharp Nose Large Dunes

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

() 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.
%1 Total Scour - MB: 01 - ID: PIERNO1 =[O
List ] Total I Long Term l General [ Local _4| Bedform | Low Flow
~ Pier Design Parameters (use Design flow)
Manual Input Parameters I~
Bridge Section ID I BRIDGECROSSSECTION 7 l
Normal or Max Depth (ft) 482 Froude Number 0.89
Average Velocity (ft/sec) 11.14 Nose Shape Factor, K1 1.0 o/ || Round Nose
Pier Width, a (ft) 250 Angle of Attack Factor, K2 350
Pier Length, L (ft) 60.00 Bed Condition Factor, K3 12 2 || Medium Dunes
Angle of Attack (Degrees) 30.00 Armoring Factor, K4 1.00
D50 (mm) 1.500 Scour Depth (ft) 2517
D95 (mm) 20.000

I @reip | @info | print. | peete | add | wB | update | ok |
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(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.

%! Total Scour - MB: 01 - ID: AZRIVER - [ofx]
List I Total l Long Term | General l Local | dfi i' LowFlow |
Low Flow Rate (cfs)
Channel Material LJJ
Low Flow Incisement (ft)
Graph
Qtelp | Qinfo | print. | pelete | add | w8 | Update | ok |

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

(b) Click browse button 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.

Select Option | Calculate Low Flow Scour %] I

DT J:l @l This will calculate the Low Flow Scour for all records in the current
This Record H { I Major Basin.
All If you want to calculate the Total Scour, Click 'Update’ on the
Total Tab.
‘ﬂ Do you want to continue?

OK I Cancel I Yes I No I

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

shows in the following figure
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% Total Scour - MB: 01 - ID: PIERNO1

(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.

%] Total Scour - MB: 01 - ID: PIERNO1

Bedform
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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: PIERNO1 window, a report will be generated as
is shown in the following figure.

E® RIVER MECHANICS - TOTAL SCOUR - (O] x]

X 4 4 Wl by Y e ([ G&&|Fx [ |# TeE 0 1af1

Flood Control District of Markopa Couny

Drahage Design ManagementSyseem

RIVER MECHANICS - TOTAL SCOUR
Page 1 Project Reference: BRIDGEPER1

Major Basin: 01
D.PIERNOY Cross Section ID. STUDYREACHCROSSSECTION
Type Cak () ES  Value(ft)  Method
Long Term 4m 130 s Equiibrum Siope ®rSediment-Laden Fiow
General 264 130 38 Nem

Local 2517 130 a2n2 PRrs
Beaom 130 Comments
Low Fiow 316 130 an

Total 45.50

(b) To print out the results on a printer, click the printer symbol (&3 ).

(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 “STUDYLOCATIONCROSSSECTION”

> Parameters for Hydraulics and Geometry:
® Design Flow Rate (cfs): 3200
® Dominant Flow Rates (cfs): 800
® Channel Slope for Design Flow (ft/ft): 0.015
e 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 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): 0.3508
® D10 (mm) for channel bed material soil sample: 0.500
e Slope Length (ft): 400
® Slope (%): 2.50
> Parameters for Bed Load:
e D16 (mm): 0.800
e D50 (mm): 1.500
e D84 (mm): 10.00
> Parameters for Soils:
Sediment Area ID Soil ID Area
® SED1 6453 0.0508
° SED1 64590 0.0447
' ° SED1 64591 0.2548
® SED1 64598 0.0004
> Parameters for Land Uses:
Sediment Area ID Land Use Code Area
° SED1 120 0.0022
@ SED1 150 0.1647
® SED1 160 0.0620
° SED1 180 0.0296
° SED1 230 0.0314
o SED1 410 0.0609

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
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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

(@) 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. Itis provided as
a public 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. 1

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

]
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‘ Select Project

List Details
Look for| |

Reference * ID Title A
EXAMPLE1 00001 Clark, Green Ampt, Single, 6 Hour
EXAMPLE2 00002 S-Graph, Green-Ampt, Single, 24 Hour
EXAMPLE3 00003 S-Graph, Green-Ampt, Multiple, 6 Hour
EXAMPLE4 00004 Clark, Init and Uniform, Single, 6 Hour
KVLEXAMPLE1 00005 Example 1 HEC-1 tutorial 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-TUTORIAL 00011 River Mechanics Tutarial Project
SEDGIS2 00009 a
TESTRAIN 00010 ddafa
TT1 00015 I
TT2 00016
TT3 00017
TT4 00018
TT5 00019 v
< ¥

[ @i ][ Print. |[ Detete J[ add ][ ok ] |E

(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 “SEDIMENTYIELD1” 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.

Section 2.0 - River Mechanics 51




List Details

" Project Reference r Project Defaults
ProjectID | 00039 Reference I
Title [Sediment Yield Analysis Tutorial sois [Fcomc |2
Location | Maricopa County, Arizona Land Use WZ]
Agency | Flood Control District of Maricopa County

¥ River Mechanics Only

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

J |
Modification Date [06/10422014 5] @inio | prnt. | Detete | ada | ok |

Note: the Project ID 00039 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.

(B) Step 2 - Prepare the Cross Section Hydraulics

(@) From the menu bar of the main application window, click River
Mechanics =» Cross Section Hydraulics to open RIVER MECHANICS —
CROSS SECTION HYDRAULICS window.

E Flood Control District of Maricopa County - SEDIMENTYIELD1
File Edit | River Mechanics Help

| @ » sow o)
Riprap
Launchable Riprap

Lateral Erosion

Sediment »

Cross Section Hydraulics

Cross Section Geometry
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B =lolx|

Section ID Entire Cross i
‘ [ Source [Calculate Data | ¥ Design ¥ Dominant
Flow Rate (cfs)
Closs Sectul = = Slope ()

Manning’s n Channel Man'sn
Manning's n LOB
Manning's n ROB

Wetted Area (sq ft)
Wetted Perimeter (ft)
Average Width (ft)

Top Width (ft)

Hydraulic Depth (ff)
Normal or Max Depth (ft)

: "JZJ Velocity (f'sec)
Main Channel (Bedform Scour)
5| Same as Entire Cross Section  Design ¥ Dominant ¥

Hydraulic Depth (ft)
Velocity (f/sec)
| Froude Number

HecRas | @info | Prnt. | copy | Detete | ada | Graph |xSection| petail | update | ok |

(b) On the RIVER MECHANICS — CROSS 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 “STUDYLOCATIONCROSSSECTION” 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.

Section 2.0 — River Mechanics 53




E River Mechanics - Cross Section Hydraulics =] B3

D Entire Cross
[sTupYLocATIONCROSSSECTION Source Im—zl Jv Design ¥ Dominant
Flow Rate (cfs) 3200 800
Cross Sorhoul & - = Slope (@) | 0.015000 [ 0.015000

' ! Manning’s n Channel 0.035 0.030 | Mansn
Manning's n LOB 0.035 0.030
Manning's n ROB 0.035 0.030

Wetted Area (sq fi)

Wetted Perimeter (ff)

Average Width (ff)

Top Width (f)

Hydraulic Depth (ft)

Normal or Max Depth (ft)

Velocity (fi/sec)
Main Channel (Bedform Scour)
Same as Entire Cross Section  Design ¥ Dominant ¥

Hydraulic Depth (ft)
Velocity (f/sec)

el (e

Froude Number

H
HecRAS | @info | Print. | copy | Delete | Add | Graph |xsection| petail | update | ok |

(j) From the menu bar of the main application window, click River
Mechanics = Cross Section Geometry to open the NATURAL CROSS
SECTIONS window.

I¥" Flood Control District of Maricopa County - SEDIMENTYIELD1

File Edit[ijerMed'lanics Help
o 3

Riprap
Launchable Riprap

Lateral Erosion

Sediment ) r

Cross Section Hydraulics

Cross Section Geometry
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(k)

ENatural Cross Sections =] B3
X Y [2] roverbank
Left
e ﬂ e g
1R 7 062"
031 ¢
0.00 |
031
062
093 -
124 |
=
I” Graphcurrentrecord | ~™%8F .
80 60 -40 20 0 20 40 60 80
Adj ts Cross Section
Auto Increment X (ft) 5.00 ID| STUDYLOCATIONCROSSSECTION ,)l
1 Adjustment (ff) X (ft) Delete and Confirm
Adjust I Y () Save &4 dd Hecord
r
Oyerbzny. @lnfo | Print. | Delete l Add l oK I

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
“STUDYLOCATIONCROSSSECTION” and click OK to close the window.

Select Cross Section ID

Cross Section ID Description

Click the Add button on the NATURAL CROSS SECTIONS window and type
“100” and “100” into the X and Y textboxes. Click the Save & Add Record

button.

(m) Repeat the above step for the rest of pairs of X and Y values.

Section 2.0 - River Mechanics 55




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 | _[O] x]
X X 4l| - Overbank
100.00 100.00 T
106.00 98.00 { e _ﬂw_f‘ 10200 ¢ o o
156.00 98.00 Right 201.00 S| 10100 9 2
166.00 95.00 100.00 [
191.00 95.00 99.00 \ /
25100 % 00I min |
257.00 100.00 TN
900
95.00 ©
9400 -
93.00 ©
I~ Graph current record 9200; i laclisaleandogiliaal iag
| 60 80 100 120 140 160 180 200 220 240 250 280

Adjustments — [ Cross Section
Auto Increment X (f) 5.00 |D| STUDYLOCATIONCROSSSECTION ﬂ
Elevation Adjustment (f) X ()| MBIENL _Delkte and Confim
ml Y (@) 93.00 | [Save & Add Record

Overbank @info l Print... | Delete | Add | oK |

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 for 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 q Update Cross Section Hydraulics B x|
Option - @ER This will update the hydraulic parameters for the current Cross
R — QW section.
e I If 'Enter Data' is selected as the Source, data will NOT BE
All updated.
If 'Calculate Data' is selected as the Source, the disabled fields
(shown in yellow) will be updated if 'Design’ and/or 'Dominant’
arefis checked.
b

Do you want to continue?

Yeai |

After the update, the RIVER MECHANICS — CROSS SECTION HYDRAULICS
window should look like the following figure. Click OK to close the window.

[¥? River Mechanics - Cross Section Hydraulics e T R (ol x|
Section ID Entire Cross Section
[STUDYLOCATIONCROSSSECTION Source [Calculate Data || ' Desion I Dominant
Flow Rate (cfs) 3200 800
= Slope (M) | 0015000 [ 0.015000
L Manaing's n Channel 0035 0.030 | FEas Ay
Manning’s n LOB 0.035 0.030
Manning's n ROB 0.035 0.030
Wetted Area (sq ft) 32850 83.96
Wetted Perimeter (ff) 155.36 4251
Average Width (ft) 73.00 3332
Top Width (ft) 153.99 4177
b Hydraulic Depth (ft) 213 201
Normal or Max Depth (ft) 450 252
. L’:I Velocity (fi/sec) 974 953
Main Channel (B Scour)
= Same as Entire Cross Section  Design ¥ Dominant ¥
Hydraulic Depth (ft) 213
Velocity (f/sec) 974
Ll Froude Number 1.18
tecRas | @info | Print. | copy | Delete | Add || Graph |xSecion| Detai ok |
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(C) Step 3 - Compute Sediment Yield
(C.1) Setup 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.

E Flood Control District of Maricopa County - SEDIMENTYIELD1
File Edi | River Mechanics Help
J Scour

| B
Riprap
Launchable Riprap
Lateral Erosion
Cseiner ] hodsedoen |
Cross Section Hydraulics Update from GIS
Cross Section Geometry 3 Sois
Soil Defaults
Land Use
Land Use 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
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
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42.00
42.00

1231
1231

100 year
Design

(g) Click the Save button to save the entered data. After the data
entry, the window should look like the following figure.
" River Mechanics - Sediment - FIB: 01 - Add =1
List Total I Wash Load I BedLoad Postto GIS
“ID Cal E|
Major Basin ID |01 ) Wash Load v
ID | DAMA1 BedLoad v
Return Periods l—'
for Analysis o -’—)J =l
- Sediment Yield Par: - Sediment Yield (ac-ft)
Q Volume Wash Bed Total
Include  (cfs) (acft) Load Load Yield
2 Year v 277 12.00 2 Year
5 Year [v' 486 18.00 5 Year
10 Year v 645 2300 || 10 Year
25 Year v 869 30.00 || 25Year
50 Year v 1046 36.00 50 Year
Annual Sediment
100 Year v 1231 4200 {|100 Year Yield Per Square Mile
Design v 1231 42 . Design tac)
Annual v Annual |
Save | Cancel | Brnt. | Delete | Add Graphi I B l Update I OK |
‘ (h) Click the Wash Load tab.

Enter “SED1” into the Sediment Area ID 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 “0.3508” in the Area (sq mi) textbox.

Select “Channel Bed Material Soil Sample” as the Specific Weight
Method.

Enter “0.50” into the Bed Material Soil Sample D10 (mm) textbox.
Enter “400” into the Slope Length (ft) textbox in the Wash Load
Parameters frame.

Enter “2.50” into the Slope (%) textbox in the Wash Load
Parameters frame.

Click the Save button to save data entry. The RIVER MECHANICS —
SEDIMENT — MB: 01 window should look like the following figure.

(0)

59
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%! River Mechanics - Sediment - MB: 01 R i I =] S|

' List Total Wash Load Bed Load Postto GIS

Wash Load —— [ Wash Load P:
SedimentAreaID [SED1 Soil and Erosion Factors Value  Default Custom
Area (sq mi) m‘ Soil Erodibility Factor (K) -
soRE) [ Erosion Control Factor (P) 10 10 I
Specific Weight (Ib/cu ft) L
G eeific WemhE Mehod Land Use Factors :
Effects of Canopy Cover (Ci) )
Method | Channel Bed Material Soil Sample LI Effects of Vegetation (Cii) r
EECiacts s‘&%a(m:; [ o500 Effects of Tillage (Ciii) =
Cover Management Factor (C) I~
Percent Impervious r
Topographic Factors S
Slope Length (ft) 400
siope (%) [ 250
Topographic Factor (LS) —’_ I~

@rep | @into | Pont. | petete || add | craph | wB | updae [ ok |

(p) Click the Bed Load tab and click browse button beside the
Cross Section ID textbox in the Cross Section frame to select
“STUDYLOCATIONCROSSSECTION” as the cross section ID. Click OK
to exit the window.
(q) Enter D16 (mm) = 0.80
‘ (r) Enter D50 (mm)= 1.50
(s) Enter D84 (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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RERER =lofx|

] River Mechanics - Sediment - MB: 01

List | Total Wash Load Bed Load I Postto GIS
Cross Section Bed Load Parameters
Cross Section ID [STUDYLOCATIONCROSSSECTION _,ﬂ Slope ()| 0.01500 D16 (mm)
Man’s n Channel 0.035 D50 (mm) 1.500
Man’s n LOB 0.035 D84 (mm) 10.000
Man's n ROB 0.035
el serien & Total Section
Q Avg Area Top  Normal Bed e
Vel Width  Depth Load
(cfs) (fis) (sf) () () (cfs) CLoB
2 Year 277 " ROB
5 Year 486
10 Year 645
25 Year 869
50 Year 1046
100 Year 1231
Design 1231
©rep | Qo | prnt. | petete | Add | Grapn | mB | Update | ok |

(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 sediment area defined in the previous step.

(C.2.1) How to Prepare Soil Data

(@) Click River Mechanics =» Sediment =» Soils from the
menu bar on the main application window as is shown in
the following figure and a blank RIVER MECHANICS —

SOILS window opens.

2" Flood Control District of Maricopa County - SEDIMENTYIELD1
File Edit | River Mechanics Help

RS- J |

Riprap 3

Launchable Riprap

Lateral Erosion

Cross Section Hydraulics Update from GIS

e
Soil Defaults
Land Use
Land Use Defaults

(b) Click the Add button on the RIVER MECHANICS — SOILS
window to activate the data entry.
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e ‘ =101 x|

Ty SR 5 ST %
‘ List Datails

Look for I
Sediment ; =
Area ID Area Area % Soil ID K SwW

@i | copy | eont. | G

(c) On the RIVER MECHANICS — SOILS window, click the
browse button beside the Sediment Area ID textbox

in the Sediment Area frame. On the SELECT ID window,
highlight “SED1” and click OK to close the window.

(d) Click the browse button 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.

2 N =(ofx]
List Details
r Sedi Area Soil Data
Major Basin ID |01 ) Value  Default Custom
SedimentArea ID [SED1 ) Erodibility Factor ()|  0.20 020 I”
SoilID 5453 )| | Specicweignt(oicn| 8559 [ sese I
Area (sq mi)
Area (%) 100.0
r Soil D p
Book Number | 645 Map Unit |3__—
Description | Antho-Carrizo-Maripo complex
d
H

' @into | copy | prnt. | peete | asd | wB |
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Repeat the above five steps to enter the rest of the soils data
for this sediment area.

Sediment Area ID Soil ID Area (sq mi)
® SEDI 64590 0.0447
® SEDI1 64591 0.2548
® SED1 64598 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.

E Flood Control District of Maricopa County - SEDIMENTYIELD1

File Edit | River Mechanics Help

J J Scour 3 ‘
Riprap
Launchable Riprap
ot smer
Cross Section Hydraulics Update from GIS
Cross Section Geometry Sois
Soil Defaults
Land Use Defaults
=[0lx]
D
m‘ (L:f,";:"se area|l aea%| ci|  ci| | Petimp =
5]
@i | cone | P | peee | ade | we | ok |
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(b) Click the Add button to activate the data entry.

‘ (c) Click the browse button 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 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.

=R}
List Details
- Sedi Area
Major Basin ID |01 /| Area(sq mi)l 0.00224
SedimentArea ID | SED1 >~ Area (%) 100.0
Land Use Code | 120 ,Jl Estate Residential (1/5 du per acre to 1 du per acre)
~ Land Use Data
Value Default Custom ;'
Effects of Canopy Cover (Ci) 0.84 084 I
Effects of Vegetation (Cii) 0.92 0.92 y
Effects of Tillage (Ciii) 0.38 0.38 I
Percent Impenvious 5 5/
&info | Copy | Print... | Delete | Add | MB l oK |

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

Sediment Area ID Land Use Code Area (sq mi)

e SEDI 150 0.1647
e SEDI 160 0.0620
e SEDI 180 0.0296
e SEDI1 230 0.0314
‘ o SEDI 410 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 sediment yield window from the menu bar (River
Mechanics = Sediment = Model Sediment) and on the RIVER MECHANICS —

SEDIMENT window, click the Total tab.

ERiver Mechanics - Sediment - MB: 01 : ey 3 ;‘Elll
List Total | Wash Load | Bed Load Postto GIS
71D Calculate B
Major Basin ID | 01 >~ Wash Load v
ID | DAM1 BedLoad ¥
Return Periods I Al )
for Analysis Ll =l
r Sediment Yield Parameters ~ Sediment Yield (ac-ft)
Q Volume Wash Bed Total
Include  (cfs) (acft) Load Load Yield

2Year ¥ 277 12.00 2Year

5Year v 486 18.00 5 Year
10 Year v 645 23.00 || 10 Year
25 Year v 869 30.00 25 Year
50 Year v 1046 36.00

e Annual Sediment
100 Year v 1231 42.00 || 100 Year Yield Per Square Mile

Design v 1231 4200 || Design G

Annual v Annual I

@rep | @into | prnt. | petete | add | Grapn | wB | upsate | ok |

(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 click OK to close it.

Calculate Total Sediment Load = R =

Option - = o "
- y v This will calculate the Total Sediment Load for the selected Return
Th's Record I__l { ‘__" Periods for the current record and will indude:
. = Wash Load
Al Bed Load
- Do you want to continue?

[ ok | cancel | vs [ mno |

(b) On the CALCULATE TOTAL SEDIMENT LOAD dialog box, click 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.

@ River Mechanics - Sediment - MB: 01

List Total I Wash Load Bed Load Postto GIS
7D Caleul E
Major BasinID | 01 > Wash Load ¥
ID | DAM1 Bedload v
Return Periods I All ]
for Analysis - _:_l
- Sedi Yield P - Sedi Yield (ac-ft)
Q Volume Wash Bed Total
Include  (cfs) (acft) Load Load Yield
2Year v 277 12.00 2Year 0.013 0.090 0.103
5Year v 486 18.00 5 Year 0.022 0.172 0.194
10 Year v 645 23.00 10 Year 0.029 0.246 0.275
25 Year v/ 869 30.00 25 Year 0.040 0.368 0.408
50 Year v 1046 36.00 50 Year 0.049 0.466 0.515
Annual Sediment
100 Year ¥ 1231 4200 (/100 Year 0.059 0.562 0.621 Yield Per Square Mile
Design ¥ 1231 42.00 ||| Design 0.059 0.562 0.621 gac i)
Annual & Annual 0.015 0.120 0.135 | 0.385

e

@rieip | Qo | Prnt. | petete | Add | craph | we  [[Updae ] ox |

River Mechanics - Sediment - MB: 01 =1 B3
List | Total Wash Load I Bed Load I Postto GIS
Wash Load — [ Wash Load P:
SedimentArea ID [|SED1 Soil and Erosion Factors Value  Default Custom
Area (sq mi) _0.3505 Sorf Erodibility Factor (K) 0.12 012 I
. SDR (%) W Erosion Control Factor (P) 1.0 10 I~
Specific Weight (Ib/cu ft) | 94.35 9435 [
. g s
Specific Weight Method canrtlies Facios i
[ Effects of Canopy Cover (Ci) |  0.69 069 I
Method | Channel Bed Material Soil Sample | Effects of Vegetation (Cii) | 085 | 085 I
‘ HedMaterial 5‘31%3(',',‘,';‘;] 0.500 Effects of Tillage (Ciii) | 031 031 I
Cover Management Factor (C) 0.18 018 I
Percent Impenvious 46 46
To ic Factors P
Slope Length (ft) 400
Siope (%) 250
Topographic Factor (LS) 0.37 037 |8 |
©vep | Qinio | print. | petete | Add | Grapn | w8 | update | ok |

B e S RPN MR VT St e R P L Rt | i el MY | ARSI, | o = L i b o i)
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@R}ver Mechanics - Sediment - MB: 01 S [=] B3

List | Total | Wash Load Bed Load I Postto GIS
Cross Section Bed Load P:
Cross Section ID | STUDYLOCATIONCROSSSECTION _,_J‘ Slope ()| 0.01500 D16 (mm)
Man's n Channel 0.035 D50 (mm) 1.500

Man’s n LOB 0.035 D84 (mm)| 10.000
Man's n ROB 0.035

ol for & Total Section
Q Avg Area Top  Normal Bed -
Vel Width Depth  Load Channel
(cfs) (s) (sh () () (ds) CL0B
2 Year 277 7.36 45.00 35.00 1.51 2066 " ROB

5 Year 486 736 | 66.00| 3880 208 | 4648
10 Year 645 806 | 80.00( 4120 243 | 6912
25 Year 869 878 | 99.00| 44.10 287 | 10.650
50 Year 1046 857 | 122.00 | 14570 312 | 13536

100 Year| 1231 8.26 | 149.00 | 146.80 331 16472
Design 1231 8.26 | 149.00 | 146.80 3.31 | 16.472

Sriep | Sinto | Pant. | petete | aqa Graph I MB Update ok |

(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)

(b)
(c)

(d)

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.

B® RIVER MECHANICS - SEDIMENT =] B3

x 4 4 L = = 3 ez N - Tof1

3
(£

1D: DAMI
Return Periods for Analysis: AT

To print the results, click the printer symbol (& ).

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

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:

D8 The Cross Section “STUDYLOCATIONCROSSSECTION”

> Parameters for Hydraulics and Geometry:
e Design Flow Rate (cfs): 3200
® Channel Slope (ft/ft): 0.015
® Design Manning’s n: 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:
e Bank Slope Angle (Degrees): 45.00
e Specific Weight for Stone (Ib/cu ft): 150.00
e Specific Weight for Water (Ib/cu ft): 62.40

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
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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. Itis provided as
a public 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.

Select Project

List Details
Look for
[ Reference D ST = 3"
EXAMPLE1 00001 Clark, Green Ampt, Single, 6 Hour
EXAMPLE2 00002 S-Graph, Green-Ampt, Single, 24 Hour |
EXAMPLE3 00003 S-Graph, Green-Ampt, Multiple, 6 Hour
EXAMPLE4 00004 Clark, Init and Uniform, Single, 6 Hour
| KVLEXAMPLE1 00005 Example 1 HEC-1 tutorial 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-TUTORIAL 00011 River Mechanics Tutorial Project
|SEDGIS2 00009 a
|TESTRAIN 00010 ddafa
ikl 00015 L
TT2 00016
T3 00017
TT4 00018 |
TT5 00019 |
< L}
[ @m0 [ Prnt.. ][ Deete ][ add J[ ok ]
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(b) Click 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 “RIPRAPSIZING1” 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 following figure shows what the window
looks like.

List Details

r Project Reference  Project Defaults
ProjectID | 00040 Reference | RIPRAPSIZING1
Title | Riprap Sizing Tutorial Soils [FCDMC pe
Location | Maricopa County, Arizona Land Use |FCDMC >’
Agency | Flood Control District of Maricopa County
¥ River Mechanics Only
This tutorial is set-up to give a step-by-step instruction on how to use ;]

DDMSW to evaluate riprap materials for bank protection projects.

|
Modification Date [06/1052014 1 @inio | Pont. | Detete | ada | ok |

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

(@) From the menu bar of the main application window, click River
Mechanics = Cross Section Hydraulics to open the RIVER MECHANICS —
CROSS SECTION HYDRAULICS window.

%" Flood Control District of Maricopa County - RIPRAPSIZING1

File Edit IijerMed'lanics Help
Scour

[

Riprap
Launchable Riprap

Lateral Erosion

Sediment 3

Cross Section Hydraulics
Cross Section Geometry

(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 for a cross-section are

available.)

(d) Type “STUDYLOCATIONCROSSSECTION” 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) Typein “3200” into the Flow Rate (cfs) textbox for Design.
(g) Typein “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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[l iver Hechanics - Cross Sectionydrauis ———————————————_—ApIK|
ion ID Entire Cross Secti
. [STUDYLOCATIONCROSSSECTION Source | Calculate Data -] IV Design " Dominant
Flow Rate (cfs) 3200
.Cross Sechion D = Slope (f)
— Manning's n Channel | 0.035 Man's n l

Manning's n LOB 0.035

Manning’s n ROB 0.035

Wetted Area (sq ft) [y
Wetted Perimeter (ft)
Average Width (ft)
Top Width (ft)
= Hydraulic Depth (ft)
Normal or Max Depth (ft)
T _"ﬂ Velocity (f'sec)

Main Channel (Bedform Scour)

= Same as Entire Cross Section  Design ¥
Hydraulic Depth (ft)
Velocity (ft/sec)
d Froude Number

tecras | @info | Prnt. | copy | Delete | Add || Graph |xSection| Detail | Update | ok |

(j) From the menu bar of the main application window, click River
Mechanics = Cross Section Geometry to open the Natural Cross
Sections window opens.

E Flood Control District of Maricopa County - RIPH

File Edit | River Mechanics Help

® [ s 2
Riprap
Launchable Riprap
Lateral Erosion
Sediment L |
Cross Section Hydraulics
Cross Section Geometry
E Natural Cross Sections M [=] B3
X Y [2] ovem
-Leﬂ ﬂ e
| | Rignt 7~ 02t
031 F
0.00
031
062
093
124 ‘
1 |
I” Graph current record R \ . ; , f |
80 60 -40 20 O 20 40 60 80 |
Adj i Cross Section [
Auto Increment X () 5.00 |D| STUDYLOCATIONCROSSSECTION _,_JJ!
Elevation Adjustment () xm : o
Adjust I Y (/) ‘

= |
‘ Quetany &lnio | Print.. | Delete I Add l oK I
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(k)

(1

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.

Cross Section ID Description pd

J

=
4 | »

Click the Add button on the NATURAL CROSS SECTIONS window and enter
“100” and “100” into the X and Y textboxes respectively. Click the Save &
Add Record button to save the data.

Repeat the above step for the rest of pairs of X and Y values.
Station (X) Elevation (Y)
106 98
156 98
166 95
191 95
201 98
251 98
257 100

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.”

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.”

e |
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After all the XY 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.

1! Hatural Cross Sections ! e T e o [=] 5}
X ¥ 4l 1 Overbank
100.00 100.00 T
Left 156.00
106.00 98.00 ; ———fl d0200 3 o
156.00 ogoo | | Rignt]  201.00 1 101,00 S g
166.00 95.00 100.00
191.00 95.00 99.00 \ l
5100 600 o
251.00 98.00 =
257.00 100.00 ;
96.00
s:s.ooE
94.00E
93.00
I” Graph current record gzoogw ““““ e
| 60 80 100 120 140 160 180 200 220 240 260 280
Adj ——————————1r Cross Section
Auto Increment X (/) 5.00 |D| STUDYLOCATIONCROSSSECTION ,J|
Elevation Adjustment (f) X ()| MMBSEEL | Dekete and Confirm
mm| Y (®) 98.00  [Save &Add Record
¥
Ovetbark @inio | prnt. | petete | add | ok |

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 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, 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.

(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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Update Cross Section Hydraulics ] [ =]

@l 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’
arefis checked.

Do you want to continue?

After the update, the RIVER MECHANICS — CROSS SECTION HYDRAULICS
window looks like the following figure.

E!River Mechanics - Cross Section Hydraulics =al x|
Section ID Entire Cross Secti
[STUDYLOCATIONCROSSSECTION Source [Calculate Data »| ¥ Design [~ Dominant
Flow Rate (cfs) 3200
o cCtues et W S Slope (M) [ 0.015000
i — Manning's n Channel 0.035
Manning’s n LOB 0.035
Manning’s n ROB 0.035
WettedArea(sqft) | 32850
Wetted Perimeter () | 15536
Average Width (f) 73.00
Top Widith (f) 153.99
‘ &= HydraulicDepth () [ 213
Normal orMaxDepth ®) [ 450
. L'—‘J Velocity (tisec) [ 974
Main Channel (Bedform Scour)
= Same as Entire Cross Section  Design ™
Hydraulic Depth (f)
Velocity (fUsec)
-ﬂ Froude Number
tecras | @info | prnt. | copy | Delete | add || Graph |xsection| petail [[Update] ox |

(C) Step 3 - Calculate Riprap Size

(@) From the menu bar of main application window, click River Mechanics
=>»Riprap to open the RIVER MECHANICS - RIPRAP window.

i1 Flood Control District of Maricopa County - RIPRAP
Fie Edt | River Mechanics Help

J\_‘.‘-',A Scour

Launchable Riprap

E

Lateral Erosion

Sediment »

Cross Section Hydraulics

‘ Cross Section Geometry
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I%? River Hechanics - Riprap R s ; A (o x|

‘ List Details

D Cross Section ID D50 Type =

-
< | »

&tk [ @i [ Fint. | Delete | Add [ Updete | ok |

(b) Click Add button on the RIVER MECHANICS - RIPRAP window.
(c) Enter “CHNL1” into the Location ID textbox
(d) Browse for “Channel Banks on Curved Reach” in the Type textbox
(e) Click OK
(f) Check Use Cross Section ID check box
. (g) Browse for “STUDYLOCATIONCROSSSECTION” in the Section ID textbox.
. (h) Click OK
(i) Enter “45” into the Bank Angle (degrees) textbox
(j) Enter “150.00” into the Specific Weight Stone (Ib/cu ft) textbox
(k) Enter “62.40” into the Specific Weight Water (Ib/cu ft) textbox

(I) Select “Angular” from the drop down for Riprap Type in the Safety
Factor frame.

(m) Click the Save button.
(n) Click Update button to compute riprap median size D50 in feet.

(o) Highlight “This Record” in the SELECTION OPTION window and click OK.
Click Yes when the CALCULATE RIPRAP SIZE dialog box opens.

Calculate Riprap size B x|

’ This will calculate the Riprap size for the current record.

" Do you want to continue?
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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.
%" River Mechanics - Riprap R =1o0lx|
List | Details
1D
Location ID | CHNL1 ¥ Use Cross Section ID
Type | Channel Banks on Curved Reach il
Section ID | STUDYLOCATIONCROSSSECTION -{JJ

Channel Banks on Curved Reach Gradation (ft) Safety Factor
Avg Velocity (fi/s) 974 D15 178 Type |Angular vl
BankAngle (degrees) [ 45.00 pso| 356 vaiue [ 1.00
Specific Weight Stone (Ib/cu ft) 150.00 D85 463 Default 1.00
Specific Weight Water (Ib/cu ft) 6243 D100 570 Custom ™
D50 (ft) 3.56

Qe | @inio | Prnt. | Detete | ada | update | ok |
(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.

100 Control District of Marcooa County
Dranzge Desian Management Sysem
RIVE R MECHANICS - RIP RAP
Page 1 Project Reference: RIPRAPSIZING1 652014
B Tyve Secton 1D Desgn Sope  WKIn  Average  Spectc Specrc  Bank  safeny DSO
Q me) M Veocky  Weignt Weignt Angle  Factor (M)
%) (vs)  Stone W ater (cegrees)
o/ T (Bl ™

CHNL1 Channel Banks on Curved Reach STUDYLOCATIONCROSSSECTION 3200 om et an 1000 &6 sm 100 3%

(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 “LATEROSIONEXAMPLE” 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:

Nothing Selected (No Data)
Scour

Historical Photo

Cross Section

ol

All the alternative analyses reference the following figure:

Lateral-Erosion (Migration) Zone

= LH‘
E §oa— o | e | - 1 '__l
e > = c H
- © - c
55 : 3 s i3
@ - < c = T
o [~ o o - o
e - ° c o g
¥ B e [ 2 3=
® o < < = P2
g < 2 2 s -
T = :’ s w ! 3
- o e A
\\ /
b —\\ A ‘ .
o>, |/ S
4 D
. N\
- at
L L 13
0, )
Qe « Or i (5.\
2xD 1
L ! L
< > R — >
Lateral-Erosion Distance Lateral-Erosion Distance

¢ Main-channel bank stations
*: 6:1 if no historical single-event lateral ercsion distance is avzilable from rectified zerial photos.
3:1 if the single-event lateral erosion distance is available from rectified aerial photos and is added to
tha computation of lateral erosion distance.
Z,: scour depth
D: main chennal depth measured from the intersection point betwean the
highest FEMA floodway line and ground alavation. Usz a higher FEMA
floodway elevation on the banks to draw a horizontal line 1o intersect the
ground alevation.

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
List Details
Project Reference — Project Defaults ——————————
| ProjectID | 00031 REE R | ATEROSIONEXAMPLE! |
Title | Lateral Erosion Example ‘ Soils | FCDMC ‘
Location | Maricopa County Land Use  FCDMC i
| - — || -

Agency | Flood Control District of Maricopa County |
| [¥]River Mechanics Only |
| |
|

Modification Date 033112014 | & [ @info ][ Pont.. |[ Detete | ada [ ok |

Lateral Erosion (River Mechanics =»Lateral Erosion). Add a new record and enter “LOCID”

for the Location ID.

(A) Nothing Selected (No Data)

Enter “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.

1 River Mechanics - LateralErosion
List

rID —————— rAvailable Data ——
Location ID | LOCID

Scour [
Historical Photo []
Cross Section [7]

Lateral Erosion ——

Channel Depth, D (ft) 450

Lateral Erosion Length, L (ft) 81.0

Comments -

Details

OK
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(B) Scour

Check Scour 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 to close the selection window and click Yes to close the CALCULATE LATERAL

EROSION window. The following shows the results.

1@ River Mechanics - LateralErosion =

List Details

ID — ] Available Data =

Location ID | LOCID [ Scour [V]
Historical Photo []
Cross Section []

Lateral Erosion ——

Channel Depth, D (ft) 450
Scour Depth, Zt (ft) 12.00
Lateral Erosion Length, L (ft) 99.0

Comments -

(C) Historical Photo

In addition 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 “This Record” from the SELECT OPTION dialog box and click OK.

The following shows the results.

. ]
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(D) Cross Section

In addition to the above, check Cross Section and the following additional
options are available.

‘ EerjvEr?l»IEh'amcs - Lateraﬁlifrro_sion |

3180 [ 16410

Rig 3800  163.00
2150 [ 16450
4200 16400

With this option, it is necessary to create the Cross Section ID and
corresponding Cross Section data (X Section Data). Please note that
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Channel Depth, D (ft) is now disabled as it will be selected / determined
from the Cross Section data.

(D.1) Cross Section ID

Click X Section IDs button, to open the LATERAL EROSION CROSS SECTION
IDS form and to add a record and enter the data shown below. After all
data has been entered, click OK to close the form.

Lateral Erosion Cross Section IDs < |
Look for
D~ ‘Description . i -~
| ] |
|
= “
|
< ‘ — ,’!’ 7777] »
r Cross SectionID ————— = = ————
| Section D |LATEROST '
Description | Lateral erosion first cross section -
[ @info |[ Prnt. |[ copy | Delete || Add ][ Update |[ ok |

Now on the LATERAL EROSION form, select the Section ID as shown below.

laﬁ River Mechanics - LateralErosion = 3]
List Details
D Available Data — 1 Cross Section —
Location ID |LOCID Scour [7] Section ID | LATEROS1
Historical Photo [¥]
| Cross Section [7] [XSecﬁon Data ][ X Section IDs ] Graph ] |
| )
Lateral Erosion = — 17 Cross Section Data —— —
Overbank Station (ff) Elevation (f)
Channel Depth, D (ft) e
scm—— Left 0.0 0.00
12.00 < = P ——
Scour Depth, Zt (ft) Right 0.0 0.00
Left Historical Lateral Erosion Length, Lh (ft) 85.0
—————x MA FI
Right Historical Lateral Erosion Length, Lh (ft) 85.0 e - |
. —_ Left 00| 0.00 |
Left Lateral Erosion Length, LI (ft) i — b |
) ) Right 0.0 0.00
Right Lateral Erosion Length, Lr (ft)
Left Lateral Erosion Station (ft) helweg
b - 0.0 | 0.00
Right Lateral Erosion Station (ft)
Comments ] - B

[@ep || @info | print. | Delete || Add ][ update || ok }
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(D.2) Cross Section Data

Click the X Section Data button to open the LATERAL EROSION CROSS
SECTION form and add X, Y data as shown below. Check Graph current
record checkbox to graph the currently selected X value.

.l@ Lateral Erosion Cross Section ] (=] ” = ]\ |

X~ — Y a| rOverbank—— e
I | Left , l 167.00 ——————— e

200.00 16490 | | : | E

21500] 16450z | Right ‘ 16600

275.00 16430 | 16500 ‘

31800 1640 | [FEMAFloodway "~ | o4 f ‘
] o |
‘ : - Right 22)| | 16200
[ amspe] amuel || | =TSOl Lt |
[ 34000 B | odwegs proes

345.00 160.00 \ el g o

350.00 159.90 = 2| 1500 £

355.00 159.60 158.00 ©

365.00 159.70 [V Graph currentrecord | 45709 -

370.00 160.00 0 100 200 300 400 500 600 700 800 900

375.00 161.00 e —

380.00 163.00 Adjustments — 1 Cross Section T

390.00 163.20

420.00 164.00 Auto IncrementX () ﬂ D %TERO§1

515.00 164.30 Elevation Adjustment (ft) 0.00 | |/X(®) 0.00

600.00 164.60 Adust | || Y () 165.00 | [ Save &Add Record

900.00 165.00 B | N

' Fioodway Ovebank Thalweg [ @info || Pant. |[ Delete |[ add ][ ok ]

To graph the locations of the Left and Right Overbank stations, the Left
and Right FEMA Floodway (if available) and the Thalweg, highlight the
record on the grid and click the appropriate “Magnifying Glass” button.
To blank any of these data, Right click on the appropriate “Magnifying
Glass” button. The results are shown below. When the appropriate
Overbank, FEMA Floodway and Thalweg stations 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 calculated.
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1 River Mechanics - Lateral Erosion

. List Details

rio [ Available Data r Cross Section — =i

| Location D [Z5GBIT I Scour[@ | | SectionID [LATEROS1 {8
| ‘ Historical Photo [V] - - i
| | Cross Secion | [XSectonData ][ XSectioniDs [ Graph |
[ Lateral Erosion - i Cross SectionData ———————————————————————
| i Overbank Station (ft) Elevation (fi
| Channel Depth, D (ft) 490 || —r =
[ | Y| Left 3180 | 164.10
Scour Depth, zt () IENEEXTE | Right 3800, 16300
| LeftHistorical Lateral Erosion Length, Lh (ft) 85.0 | g ————
. w1} . ey FEMA Floodway
Right Historical Lateral Erosion Length, Lh (ft) 85.0 T
. — Left 2150 | 164.50
Left Lateral Erosion Length, LI () ) B —
: : ) Right 4200  164.00
Right Lateral Erosion Length, Lr (ft) ) —
LeftLateral Erosion Station (%) | | L '
‘ eftLateral Erosion Station(®) | | 355‘073 159,601
) ergiht Eateral Erosion Station (ft) S— | Opposite Side i

Comments | N 5717|  16a50| |

13 Lateral Erosion Cross Section ' =lel=s
x* Y « | [ Overbank — Y

Left 318.00

167.00 —

—tsos easold] | R 80002 | wedvms} £
275.00 16430 | 16500 ¢ 2

T 31800] 16410 FEMA Floodway — | 16‘_00% <
163.00 £

321.00 163.85

| =SeRUB SOG4 Right 420.00 | 2 162.00 £
. 325.00 163.80 g

320.00 163.90 ! Left 215.00
|
|

340.00 163.60 Thal - E
== 160.00 |

34500 160.00 Eo

35000 1590 | | L 3%500], 159.00 = 2

355.00 159.60 158.00

365.00 159.70 [V]Graph currentrecord | 45700 ©

370.00 160.00 0 100 200 300 400 S00 600 700 800 900

375.00 161.00 T

380.00 163.00 A ,,. ———— —— r Cross Section S

390.00 163.20

420.00 164.00 Auto Increment X (ft) 5.00 D U\IEROg |

515.00 164.30 Elevation Adjustment (f) 0.00 | | X(f) 0.00

i

600.00 164.60 |
v ()| T | | Save & Add Record

900.00 165.00 1 , 1

Fioodway Overbank  Thaweg [ @info |[ Prnt. || Detete || Add || ok |
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Finally click Update. Select “This Record” from the SELECT OPTION dialog
box and click OK. Then click Graph to graph/plot the results. The

following shows the results.

1% River Mechanics - Lateral Erosion (3]
List Details
ID=——————+ " Available Data — | [ Cross Section —— T
|
| Location D LOCID | Scour | Section ID | LATEROS1
; ' ‘ Historical Photo V] .
Cross Section [¥] || [XSecnon Data ][ X Section l[ﬂf Graph J ‘
Lateral Erosion —— r Cross Section Data —— A
Overbank Station (1) Elevation (ft)
Channel Depth, D (ft) 490 S 31Bb ‘ == 7674710
| Scour Depth, Zt (ft) L 12.00 ‘ Right — *3;0’0 ‘}"’ 16:;.00_
Left Historical Lateral Erosion Length, Lh (ft) 85.0 | || =
‘Righl Historical Lateral Erosion Length, Lh (ft) [ 850 | FEMA FIOOd“lI-a'y‘
| ey e 15.0 | 164.50
Left Lateral Erosion Length, LI (R) 13571 || i — 2150] 16450
— 19 4200 | 164.00
Right Lateral Erosion Length, Lr (ft) 1357 =
- Thalwe
Left Lateral Erosion Station (ft) 793 ‘ g 255.0 159.60
i i i 707.4 T
) nghfljateral Erosxﬂ'l Stanongl) 1 LA ;‘ Opposite Side N
Comments - 5717| 16450
¥ River Mechanics Graphs ==
*J E /A Vf
Flood Control District of Maricopa County
Lateral Erosion Cross Section: LATEROS1
167.00 —————— —7T —
166.00 @
165.00
164.00 |
€ 16300
3
o
= 162.00 |
H
o 161.00 |
160.00
| 15000
‘ 158.00
Pl; i
‘ 157.00 ot area
0 100 200 300 400 500 600 700 800 900
Station (ft)
OK
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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.

010
cBogso 010045 ceooag 0190% CB0030 010025 CB0020 010015
$T0040 $T0030 $T0020

CBO010 10005

ST0050

§T0045 ST0035

$T0
CB0045 CB0035 CB0G25 CB0015 CB0005

5] Inlet
Street

Pipe

(A) Step 1 - Project Defaults (File = Select Project)

For this example, select the data (KVLEXAmMPLE12) as shown on the following

screen.
Select Project
List Details
[ Project Reference r Project Defaults ———————————
| ProjectiD | 00091 Reference KVLEXAMPLET2 Model | Rational
[ Title | Street Drainage Example
Location | Maricopa County Land Use  PHOENIX
Agency | Flood Control District of Maricopa County [ Rainfall NOAA14
| B |
| | Roads | PHOENIX
|
‘ Inlets | PHOENIX
r Min/Max Tc (minutes) ——
Minimum Tc 5
Maximum Tc a0
[ @info || Prnt. | Delete ][ Add ][ 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 KVLExampLEl2 subfolder in the Maps folder
(C:\FCDMC\DDMSW480\Maps\KVLExamplel2). 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.

= n0AA 14 Rainfall Nt T i [] b3

Rainfall Map Data Source

source [N 7]

I C:\FCDMC\DDMSW480\Maps\KVLEXAMPLE 12\Rainfall.shp

~ Average Rainfall Data for Project
2y 5w 10y 25yr  50yr 100yr

S5Min| 0245| 0331 0398 | 0.488 | 0557 | 0.628
10Min | 0372 | 0504 | 0.606 | 0.743 | 0.848 | 0957
15Min | 0461 | 0625)| 0751 | 0921 | 1.051| 1.186
30 Min | 0.621| 0842 | 1.011| 1240 | 1416 | 1597
1Hour| 0.769 | 1.042| 1252 | 1535| 1.752| 1.976
2Hour | 0886 | 1.183 | 1410 | 1721 | 1956 | 2202
3Hour | 0969 | 1268 | 1507 | 1.841 | 2107 | 2.383
6Hour | 1.150 | 1472 | 1728 | 2077 | 2350 | 2634

12Hour | 1279 | 1618 | 1884 | 2243 | 2517 | 2.802
24Hour | 1520 | 1968 | 2321 | 2814 | 3.203 | 3.608

Log | @mo | Pont. | update | ok |

‘ To see a graph of the IDF curves, go to (Hydrology =»Rational Method =»Rainfall
Intensity) and click Graph.

I3 Rainfall Intensity =N~
List Details
Look for || .
Tc 2-Year 5-Year 10-Year  25-Year  50-Year  100-Year -
3
5.1 292 3.95 475 5.82 6.65 7.50 I
52 291 3.93 472 5.79 6.61 7.45
5.3 2.89 3.91 470 576 6.58 7.41
54 2.88 3.89 467 573 6.54 Ta7
55 286 387 465 570 6.50 7.33
5.6 284 3.84 462 5.67 6.47 7.29
5.7 283 382 460 564 6.43 725
5.8 281 3.80 457 5.61 6.40 7.22
5.9 2.80 3.78 455 558 6.36 7.18
6.0 278 3.76 452 555 6.33 7.14
6.1 207 3.74 450 5.51 6.29 7.10
6.2 275 3.72 447 548 6.26 7.06
6.3 274 3.70 445 5.46 6.23 7.02
6.4 272 3.68 442 543 6.19 6.98
6.5 271 3.66 440 540 6.16 6.95 -
< »
$
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(C) Step 3 - Develop Sub Basin Data (Using

Hydrology)

7 Rainfall Intensity [E=EEE T2
[MT= <
“} 2R LS
| Flood Control District of Maricopa County
Rainfall Intensity
Project ID: KVLEXAMPLE12 [
5 9.00 ¢
-g 8005
N\

= 700

60 “

2500 \\\

£ <00 \\\ —

E 3.00 3 \b‘ —

F 200 ?\sk e S N

£ E e,

E 1.00 E

0.00 Friv ) ! ‘ Eu] ' [r]
[ 5 10 15 20 25 30 35 40 45 S0 55 60 65 70 75 80 8 90 |
|
[ Duration (minutes) ‘
| #-100Year  #-50Year  -&-25Year  ——10Year 4 5Year +2vear |
OK

GIS) (Maps = Update

The Sub Basin and Land Use data will be developed using GIS. The shape files

include SubBasin, Landuse and Tc which are all lo

cated in the KVLExamplel2

folder (C:\FCDMC\DDMSW480\Maps\KVLExample12\). Again, your path to these

files may be different. Enter the data shown below
update is complete, you can check to see if all the Su
evaluated (Hydrology = Sub Basins).

and click Update. After the
b Basin parameters has been

1 Sub Basins - MB: 01 = e =
List I Details
Look for |
Sort ~ SubBasin  Area Length  Slope Q2 Q10 Q100 -
20 010010 338 990 107 42 78 15.3
30 010015 289 331 127 40 72 137
40 010020 286 850 124 36 654 124
50 010025 229 760 139 33 6.1 114
60 010030 244 807 13.1 31 57 109 E
70 010035 1.99 720 147 29 53 101
80 010040 232 760 139 33 6.0 1138
20 010045 144 585 18.1 23 42 82
100 010050 203 666 15.9 31 56 10.9

3

([ @info |[ Resont |[ Pont.. |[ Delete | ada |

MB

J{ Update ][ ok
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L N~
‘ List Details
- Sub Basin ——— ]  Sub Basin Hydrology Summary ——— e
MajorBasin[01 || 2y 5w 0y 25w 50w 100w
sub Basin 010005 | i T R P N K R
sot| 1012 | CAwol 268] 208] 268] 2e8] a01] 301
\ | customTc [ i ] [} [ [
r Sub Basin Parameters Tc (min) 207 | 179 | 165 15.0 | 14.1 133
| Area (acres) 331 ign)| 159 232| 289 368| 435 506
| Length () 956
USGE 96.0 - i
DSGE 94.0
Slope (f/mi) 11.0 |
Value  Default Custom | - - o pad
ko | 0037| 0037 [ |
[ @info |[ Resort |[ Prnt. |[ Detete ][ Adda ][ mB ][ Update | ok |

Step 4 - Update Conveyance Facilities Data (Hydraulics=» Conveyance
Facilities)

(D)

For this example, the STORMPRO backwater model will be used to develop the
hydraulic grade line (HGL). Therefore it is necessary to Sort the Conveyance
facilities in the correct order and establish the Line ID for each Conveyance Facility.
With respect to the Figure (i.e., configuration of the drainage system) shown on
the first page, all Conveyance Facilities will be Line “100”.

" Conveyance Facilities - MB: 01 e o x|
List Details
1D r Section Type r Calculations
ms 1D [01 A Section | Pipe =l Capacity (cfs)| 736
Facility ID [010005 Length (f) 166.70 Slope (ff)|  0.0030
Line ID 100 Manningsn| 0.013 i‘ Velocity (fps) 6.3
Sort 10 = Diameter (in) 48
No. of Barrels 1=
~ Model Options
RP (yrs) 10 2| AlRP No. of Manholes 0= o Up:ltgiam
Custo
Q(cfs)| 537 I Custom (cis) @™
Model Road ™ 2Yr 313 8560
FirstPipe [~ Outfall ¥ svr [ 440 85.93
DIS Pipe ID) = 10y [ 537 86.15
Comments
- Elevations = 2 s S
US@ DS 50Yr 86.2 86.78
Ground | 9400 9500 100vr [ o973 86.97
Invert| 8400 8350 #
@inio | Resort | Prnt. | pelete | Add | Grapn | w8 | update | 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
Illll-
ID Model Options Elevations Section
Facility |, . Model First DS .
D LinelD Sort| RP Road |Pipe Outfall Pipe ID USGE DSGE USIE DSIE |Length Dia Manholes
010005 | 100 10 10 X 9400 9500 8400 8350 |166.70 48
" 010015 | 100 20 10 9500 9400 8500 84.00 [100.00 48 1
[ 010025 | 100 30 10 96.00 9500 8650 8550 |829.30 42 1
[ 010035 | 100 40 10 97.00 96.00 8800 87.00 |761.10 36 1
[ 010045 [ 100 50 10 X 98.00 9700 8950 88.50 |727.10 30 1

(E) Step 5 - Develop Rational Method Network (Hydrology=»Rational
Method =»Network)

Enter the data as shown below:

!5 Rational Method Network - MB: 01 —r
Eaokcior | | First Pipe

Sot~ D Type Combine P

I - rNetwork ———— - e

20 010045 Sub Basin |

. 30 |010045  |Combine 2 Az | Major Basin ID 8 ,

Ll

32 [010045  |Convey (1 Sort 10 =

40 [010040  [Sub Basin B p——

60 |010035  |Sub Basin Type | Sub Basin ,
70 010035 Combine 3 ID' 010050

72 010035 Convey
80 010030 Sub Basin S
100 [010025 Sub Basin

120 010025 Combine 3
130 |010025 Convey [SubBasiﬂIQombine H Convey H Divert ]

140 [010020  [Sub Basin [ Hold | Receive | Retrieve Diversion |
150 |010015 Sub Basin

160 |010015  |Combine 3

162 |010015 Convey

164 |010010  |Sub Basin [ Check Network |
166 |010005 Sub Basin —
168 |010005 Combine 3 -

170 |010005 Convey

« ) -

| @info || ReSot || Prnt.. | Delete || Add | MB | oK }

(F)  Step 6 - Run Rational Method Model (Hydrology =» Rational Method
= Model)

‘ Enter the data as shown below and then click Run Model.
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r Return Period

2 Year

5 Year
10 Year
25 Year
50 Year
100 Year

(13 Run Rational Method Model - MB: 01 ' e =

r Options
Multiple Basins D B
Major Basin | 01

Design RP | 10 |2

Update Rational Method
Update Conveyance Flows

l & Info J[ BesultsJ[RunModel” oK J |

(G) Step 7 - Update STormPRoO 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 Dc is the critical flow depth. For Line ID 100, check that it is a Main Line.

! StormPro Lines - MB: 01

| Main Line

Line Downstream Staring Starting Starting Starting Starting Starting
ID ID HGL2 HGLS5 HGL10 HGL25 HGL50 HGL 100

[E=% EoR ==

Major Basin ID | 01

[

[T

i,,
i Line ID 100
|
\

Main Line [V]

 Starting HGL —————

2 Year

SYear

10 Year

25 Year

50 Year

100 Year

Design

-~

3

& e ) J[upsae J[_ox .
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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 clicking Results and can be graphed by clicking Graph
on the STORMPRO RESULTS window.

1% Run StormPro Model - MB:01 =<

r Return Period | [ Options
} [¥]12 Year All Lines [¥]

} [V]5 Year Line ID 777100* FJ
V110 Year Delete All Prior Results
| [7] 25 Year [
| [¥]50 Year
[¥]100 Year

[ @ J[ Error File ][ Resuits }ﬁnuodel][ OK

I¥? project Paths - Edit IR =101 %]

Machine ID | FC6W92430755 # CARRIAGAC

Agency |Flood Control District of Maricopa County

. Project | Street Drainage Example
Model Runs Path | C:\FCDMC\DDMSW480\MODLRUNS\KVLEXAMPLE12\

Estorum Results - MB: 01
List Details
[ ] Equivalent Box Saction
LinelD [RP| D Velocity
400 10 010005 4 V50
100 10 (010005 7.15
100 10 (010005 48" Dia Pipe 58.45 522 6.82
100 10 |010005 48" Dia Pipe 166.70 522 6.71
100 10 (010015 48" Dia Pipe 171.70 38.8 372
100 [10 010015 |48 Dia Pipe 18427] 388 391
100 [10_[010015 |48 Dia Pipe 19546] 388 410
100 [10_[010015__ |48 Dia Pipe 20549]  388] 430
100 10 |[010015 48" Dia Pipe 21452 38.8 451
100 10 (010015 48" Dia Pipe 222.62 38.8 473
100 10 |010015 48" Dia Pipe 229.87 38.8 4.96
100 10 (010015 48" Dia Pipe 236.32 38.8 5.20
100 10 |010015 48" Dia Pipe 24178 38.8 545
100 10 |010015 48" Dia Pipe 24533 38.8 5.66
100 10 (010015 48" Dia Pipe 247.25 38.8 8.22
1‘(]0 101010015 48" Dia Pine 257 27 I.’-\R 8 784
. Qo | @ | pit | crapn | vew |
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() 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 figures 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.

S —
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‘ riﬁ;Strree'tDrainage—MB:OI 7 " i E.

List Details

Look for i T
Sort  Street  Sub  Inlet  Inlet 7Bypé§ ~ Allowable Sbr?ad TotalQ Imercerpted Eypass |

D Basin ID Type To Spread (ft) () (cfs) (cfs) (cfs) I
20 ST0040 (010040 (CB0040 |P1569-M1-10 |ST0030 2200 1877 6.9 5.6 13
30 ST0030 (010030 |CB0030 |P1569-M1-10 |ST0020 22.00| 19.01 7.0 5.6 14
40 ST0020 |010020 |CB0020 |P1569-M1-10 |ST0010 2200 19.96 7.8 6.1 17)|=
50 ST0010 |010010 |CB0010 |P1569-M2-17 22.00 8.69 95 95
60 ST0045 (010045 |CB0045 |P1569-M1-10 |ST0035 22.00) 1480 42 39 0.3
70 ST0035 (010035 |CB0035 [P1569-M1-10 |ST0025 22.00| 17.31 5.6 48 0.8
80 ST0025 (010025 |CB0025 [P1569-M1-10 |ST0015 22.00| 18.47 6.9 5.0 1.9| 3
90 ST0015 |[010015 |CB0015 |P1569-M1-10 |ST0005 2200 21.27 9.1 6.1 3.0
100 ST0005 [010005 |CB0005 |P1569-M2-17 22.00 975 10.7 10.7
£ L3

[ @info |[ Resort || Copy | Prnt. ][ Delete || Ada | mB | Update || oK

E!Street Drainage Network Model - MB: 01 ‘i;;‘ -.4 J 3 _—_I;illl

I List Details

~1D - Street ~ Design Discharge
MajorBasinibfo1  J)| Slope (M) [ 00034 RPGrs)[ 10
Street Section ID ST0050 Manning’s n 0.016 Sub Basin (cfs)
Sub Basin ID W Cross Slope (ftft) W From Bypass (cfs)
Bypass To Street[sT0040 Allowable Spread () [ 2200 Tomla(cs) [ 56
Sort| spread@® [ 1656 CustomQ [~ Uncheck for RP
[V Inlet Depth x Velocity 0.83
" Inlet 7 Curb and Gutter ————— | [ Inlet Interception
ID | CB0050 Gutter Width (ft) 1.42 100% Capture (ft) | 20.44
Grade | On Grade ,Jl Gutter Depression (in) ! 1.00 Efficiency (E) [osa
spec[P1s6o 110 J|| | inletDepressionn)| 200 | | Qintercepted(cs)[ 47
Type | Curb Opening Q Bypassed (cfs) 09
Capacity Factor(s) Depth at Curb (ft) 041 | Ccomments
Curb Opening| 0.80 I~ Custom Average Velocity (fps) 2.00 = |
Flow Ratio (Eo) 0.25
J /|
@info | Resont | copy | Prnt. | petete | Add | wB | upsate | ok |
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E}Street Drainage Network Model - MB: 01

IS [=] B3

List Details
rID r Street ~ Design Discharge
Major Basin IDI 01 ,Jl Slope (fift) | 0.0025 RP (yrs) 10 /| AlRP |
Street Section ID ISTOOZO Manning’'s n 0.016 Sub Basin (cfs) 6.4
SubBasinID|010020 - Cross Slope (ft/ft) 0.0200 From Bypass (cfs) 14
Bypass To Street| ST0010 Allowable Spread (ft) 22.00 Total Q (cfs) 78
Sort 40 = Spread (f) 19.96 CustomQ [~ Uncheck for RP
¥ Inlet Depth x Velocity 093
" Inlet  Curb and Gutter " Inlet Interception
ID|CB0020 Gutter Width (ft) 1.42 100% Capture (ft) | 22.90
Grade | On Grade ,)I Gutter Depression (in) 1.00 Efficiency (E) 0.78
Spec|P1569-M1-10 ,Jl Inlet Depression (in) 2.00 Q Intercepted (cfs) 6.1
Type | Curb Opening Q Bypassed (cfs) 17
Capacity Factor(s) Depth at Curb (ft) 0.48 Comments
Gt Granig] 050 T Cucio Average Velocity (fps) 1.93 =
Flow Ratio (Eo) 0.21
@ino | Resort | copy | Prnt. | Delete | add | wB | update | ok
Estreet Drainage Network Model - MB: 01 _ (O] x|
Details

List

rID - Street  Design Discharge
Major Basin ID|01— ﬁl Slope (ft/ft) W RP (yrs) 10 ,JI AlRP
Street Section ID lST0010 Manning’s n 0.016 Sub Basin (cfs) 7.8
subBasiniD[o10010 | I Cross Slope () [ 00200 | | FromBypass(cls)[ 17
Bypass To Street! B Allowable Spread (ft) W Total Q (cfs) _95-
Sort| spread(®) [ 869 CustomQI™ Uncheck for RP
¥ Inlet Depth x Velocity [~ 115
" Inlet ~ Curb and Gutter " Inlet Interception
ID | CB0010 Gutter Width (ft) 142
Grade W ,Jl Gutter Depression (in) 2.00
Spec|P1569-M2-17 I Inlet Depression (in) ‘ 1.00 Q Intercepted (cfs) I 95
Type | Curb Opening
Capacity Factor(s) Depth at Curb (f) 0.26 | Comments
Curb Opening| 0.80 |~ Custom fuerage Velocity (fps) 155 |
H
@inio | Resot | copy | Prnt. | Detete | add | w8 | upgate | ok |
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. ] Street Drainage Network Model - MB: 01 _[Of x|

List Details
r1D - Street r Design Discharge —————
Major Basin Ioﬁr_ﬁl Slope (ft/ft) [ 0.0034 RP(yrs)‘ 10 |/ ﬂE'J
Street Section ID Manningsn[ 0016 Sub Basin (cfs) 42
SubBasin ID[010045 Cross Slope (fifft) [ 0.0200 From Bypass (cfs) [~ 00|
Bypass To Street| sT0035 Allowable Spread () [ 22.00 Toala(cs) [ 42
Sort spread(®) [ 1480 CustomQI™ Uncheck for RP
IV Inlet DepthxVelocity [ 071
" Inlet 7 Curb and Gutter — | [ Inlet Interception
ID | CB0O045 Gutter Width (ft) 1.42 100% Capture () | 17.36
Grade | On Grade ,Jl Gutter Depression (in) 1.00 Efficiency (E) 0.92
Spec|P1569-M1-10 ,)l inletDepression in)| 200 Q Intercepted (cfs) 3.9
Type | Curb Opening Q Bypassed (cfs) 03
Capioits Eat ) Depth at Curb (ft) 038 | Comments
Curb Opening| 0.80 [~ Custom Average Velocity (fps) 1.87 ;I
Flow Ratio (Eo) 0.28
-
@ino | Resort | copy | Prnt. | petete | add | wmB | updae | ok |
‘ @Street Drainage Network Model - MB: 01 _ (O] x|
List Details
~ID - Street r Design Discharge ————————
Major Basin lDIm_il Slope (fifft) W RP (yrs) T ,)l AllRP
Street Section ID {|ST0035 Manning’s n 0.016 Sub Basin (cfs) 53
Sub Basin ID W Cross Slope (ftf) W From Bypass (cfs) _?-
Bypass To Street[ST0025 | Allowable Spread () [ 22.00 TotalQ(cs) [ 56
Sor] spread(®) [ 1731 CustomQ I~ Uncheckfor RP
IV Inlet DepthxVelocity [ 079
" Inlet ~ Curb and Gutter ——— [ Inlet Interception
0| cB0035 Gutter Width (ft) 142 100% Capture () | 19.39
Grade[on Grade ,JI Gutter Depression (in) 1.00 Eficiency (E) | 0.86
Spec|P1569-M1-10 ,J| Inlet Depression (in) 200 Qintercepted (cfs) | 4.8
Type ‘ Curb Opening Q Bypassed (cfs) 0.8
Capacity Factor(s) Depth at Curb (ft) 043 Comments
Curb Opening| 0.80 I~ Custom Average Velocity (fps) | 1.83 ;l
Flow Ratio (Eo) 024
J |
@inio | Resot | copy | pint. | pelete | add | wme | update | ok |
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I¥¥] Street Drainage Network Model - MB: 01

IS [=1 3

List Details
rID  Street ~ Design Discharge ———
Major Basin ID|01 ,J| Slope (ftfft) | 0.0027 RP (yrs) 10 ,)| AIRFI
Street Section ID||ST0025 Manning's n 0.016 Sub Basin (cfs) 6.1
Sub Basin ID| 010025 Cross Slope (fift) | 0.0200 From Bypass (cfs) 0.8
Bypass To Street| ST0015 Allowable Spread (ff) 22.00 Total Q (cfs) 6.9
Sort Spread (ft) 18.47 CustomQI™ Uncheck for RP
IV Inlet Depth x Velocity 1.05
" Inlet  Curb and Gutter " Inlet Interception
ID | CB0025 Gutter Width (ff) 1.42 100% Capture (ft) | 25.62
Grade | On Grade ,)I Gutter Depression (in) 2.00 Efficiency (E) 072
spec[P1569-M1-10 -~ | Inlet Depression (in) 1.00 Q Intercepted (cfs) 5.0
Type | Curb Opening Q Bypassed (cfs) 1.9
Capacny Factor(s) Depth at Curb (ft) 0.54 Comments
Curb Opening| 0.80 |~ Custom SAET0S NS GO (D) 195 |
Flow Ratio (Eo) 0.25
@ino | Resot | copy | Prnt. | petete | Ada | M8 | update | ok |
Estreet Drainage Network Model - MB: 01 =[O x|
List Details

~ID  Street ~ Design Discharge
MajorBasinibfor | siope (M) [ 0.0023 rRears)| 10 | jaie
Street Section ID| ST0015 Manning's n 0.016 Sub Basin (cfs) 72
SubBasinID[010015 Cross Slope () [ 0.0200 | | From Bypass (cfs) 19
Bypass To Street[ sT0005 Allowable Spread () [ 22.00 Total Q (cfs) 91
Sort Spread (ft) [ 2127 CustomQ [~ Uncheckfor RP
¥ Inlet DepthxVelocity | 1.16.
" Inlet ~ Curb and Gutter ‘ " Inlet Interception
ID|CB0015 Gutter Width (ft) 1.42 100% Capture (ft) | 28.51
Grade | On Grade ,)I Gutter Depression (in) 2.00 Efficiency (E) ‘ 0.67
Spec|P1569-M1-10 - Inlet Depression (in) 1.00 Q Intercepted (cfs) 6.1
Type | Curb Opening Q Bypassed (cfs) 3.0
Capacity Factor(s) Depth at Curb (ft) 059 Comments
Curb Opening| 0.80 I~ Custom Average Velocity (fps) 1.96 ;J
Flow Ratio (Eo) 0.22
J
©inro | Resot | copy | Prnt. | pelete | add | w8 | updae | ok |
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%] Street Drainage Network Model - MB: 01

(O]

List Details
rID - Street ~ Design Discharge ——————
MajorBasinibfor ] Slope @m) [ 0.0021 Rears)[ 10 )| jaie|
Street Section ID|[ST0005 Manning’s n 0.016 Sub Basin (cfs) 77
Sub Basin ID W -~ Cross Slope (ft/ft) m From Bypass (cfs) ﬁ
Bypass ToStreet| - Allowable Spread () [ 22.00 TotalQ(cs) [ 107
Sort spread@® | 975 Custom Q™ Uncheckfor RP
¥ Inlet DepthxVelocity | 123
" Inlet ~ Curb and Gutter " Inlet Interception
ID | CcBOO0OS Gutter Width (ft) 1.42
Grade Ep—' ,JI Gutter Depression (in) _26-6-
Spec|P1569-M2-17 ,J| Inlet Depression (in) 1.00 Q Intercepted (cfs) | 10.7
Type | Curb Opening
Capacity Factor(s) Depth at Curb (f) 028 | cComments
Curb Opening| 0.80 |~ Custom Average Velocity (fps) 1.96 :J
H
@mfo I ReSort l Copy I Print... | Delete I Add I MB | Update l OK I
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3.2 STORMPRO Backwater Model Tutorial

This tutorial provides a working example for the use of the STORMPRO 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 IMIODELING —
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
o
2
S
SI&
010110 010105
@ o & =} @ Qutfall
Line 100 Line 100

KvliExample7 Pipe Network

(A) Step 1 - Create a Folder for Model Runs (File = Project Paths)

For this example, a new folder (C:\FCDMC\DDMSW480\ModIruns\kvlExample7)
was created.

Section 3.0 - Storm Drainage Hydraulics 17




! Project Paths -- Edit _ [Of x|

Machine ID | FC6W92430755 # CARRIAGAC
Agency |Flood Control District of Maricopa County
Project |Rational Method Tutorial
Model Runs Path | C:\FCDMC\DDMSW480\MODLRUNS\KVLEXAMPLE7\

Save Igancell OK |

(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. Itis 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 ID.

Manholes: Enter the number of manholes in each Facility ID.

Screen Captures for Facility ID 010105 and 010205 are shown below.
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(C)

=" Conveyance Facilities - MB: 01 10 x|
List Details
r1D  Section Type 7 Calculations
MBID |01 ,)I Section | Pipe :] Capacity (cfs) 108.0
Facility ID |010105 Length (ft) 1323.00 Slope (ftft)| 0.0030
Line ID 100 Manning'sn|  0.013 HI Velocity (fps) 6.8
Sort 10 = Diameter (in) 54
No. of Barrels 1=
~ Model Options
RPors)[ 10 JJARR]| | o ormannoles| 0= = Upstream
Q(cfs) | 1459 I~ Custom = *('1%'-
Model Road I ovi [ 782 990.64
FirstPipe ™ Outfall ¥ s5yr [ 1157 [ 09155
DS Pipe ID) ] 10vr [ 1259 [99377
Comments T |
Flovatione - 25Yr | 2033 10002
UIS(ft) DS () 50Yr | 2566 10082
Ground | 993.00 988.00 100 Yr 3089 1022.9
Invert | 988.00 984.00 LI
@info | Resort | print. | pelete | ada | Graph | mB | update | ok |
EConveyance Facilities - MB: 01 !E] m
List Details
~ID ~ Section Type ~ Calculations
MBID |01 ,JI Section | Pipe _v_l Capacity (cfs) 518
Facility ID llmozos Length () 1318.00 Slope ()| 0.0027
Line ID 200 Manning'sn|  0.013 H| Velocity (fps) 54
Sort 30 = Diameter (in) 42
No. of Barrels 1=
~ Model Options : RoadD[MCRWAR ’JI
RE (=) 10 M No. of Manholes | 0= Q [R)’oa; Upstream
Q(cfs)| 539 I Custom s ?fg 1-({&;)1.
Model Road ¥ 2Yr 28.1 092 88
First Pipe v Outfall v 5Yr 425 99288
DISPipeIDI010105 ,JI 10Yr 539 09283
Comments
- Elevations =] 25Yr 775 0.86 | 992388
Us DIiS(f) 50 Yr 98.6 1.08 | 99288
Ground | 996.00 | 993.00 100 Yr 1196 120 | 99288
Invert | 992.00 | 988.50 Ll
@info | Resort | Print. | Detete | Add | Grapn | wB | updae | ok |

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 Dc is the
critical depth and D is the height of the Facility ID.

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.

= StormPro Lines - MB:01 S k) R =1of x|
[:] Main Line

Line [Downstream Starting | Starting | Starting | Starting | Starting | Starting | «
ID HGL2 | HGL5 |HGL 10 |HGL 25 |HGL 50 |HGL 100| Major Basin ID [01

' RIS Line ID 100
200  |010105 990.64| 99155 993.00] 993.00] 993.00| 993.00

' Main Line v

~ Starting HGL

2 Year
5Year
10 Year
25 Year
50 Year
100 Year

Design

v
4 ¥

& | Pint. | wB | update | ok
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*" StormPro Lines - MB: 01 P s ‘7“:.‘ 4 1Ol x|

. D Main Line

Line |Downstream| Starting | Starting | Starting | Starting | Starting | Starting | «
ID HGL2 | HGL5 |HGL 10 |HGL 25 |HGL 50 |HGL 100]

100 QUTFALL

Major Basin ID |01
S Line ID 200

= DownStream ID [010105

Main Line ™

r Starting HGL

Custom
2Year | 99064 I
5Year | 99155 [
10Year | 99300 |
25Year [ 00300 I
50Year [ 99300 I~
100 Year 99300 [

Design H

, 2
@ | P

int. | mB | update | ok |

This is a view after the model has been run (Starting HGL is automatically loaded
from results).

(D) Step 4 - Run Model (Hydraulics = STORMPRO Backwater = Model)

o

(1% Run StormPro Model - MB: 01 o] &=

r Return Period | [ Options
| @2 Year | Al Lines ]
| 5 Year Line ID 100 y

] 10 Year S
[V] 25 Year
50 Year
7] 100 Year ‘

Delete All Prior Results [V]

[ &lnfo “ Error File ]rﬂesults H Run Model H OK

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 |

‘You are about to run 12 models and delete all prior results!

MNumber of Lines = 2
MNumber of Return Periods = 6

Do you want to continue?

Yes Il No I

Click Results to view the model results.

%! StormPro Resuits - MB: 01 R - -0l x|
List Details
l:] Equivalent Box Section
Line ID ID Size Station Flow Velocity Inv HGL GE HGL>GE [~
100 010105 54" Dia Pipe 712 145.9 10.35| 984.02| 98775 988.03
100 010105 54" Dia Pipe 37.64 1459 9.86 984.11 988.06 988.14
100 010105 54" Dia Pipe 115.14 145.9 9.40| 984.35| 98858 988.44 0.14
100 010105 54" Dia Pipe 213.66 145.9 9.17 984.65 989.15 988.81 0.34
100 010105 54" Dia Pipe 1323.00 1459 9.17 988.00 995.25 993.00 225
100 010110 48" Dia Pipe 1328.00 514 4.09] 988.00 997.74 993.01 473
100 010110 48" Dia Pipe 2671.00 514 4.09 990.00 999.45 997.00 245

&Info | & I Print... I Graph ‘ View l MB | oK |

Click Graph to view the graph of the model results.
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I #b StormPro Hydraulic and Energy Grade Line E]
IELEIEEY
| StormPro Hydraulic and Energy Grade Line
KVLEXAMPLE7
Model Run: 01-00100-010
1014.00—8 2
| E © o
| 1009.00—F5 =
| € 1004.00+
| = E
| .2 999.00
T = 1 | hemmisiseisi=e Iv:'_-_:.._‘='_‘|-‘-wl
g WM E— = Y nbiatimiiiypetop =
‘ i gg9.00 L
984.00
‘ 979.00
\ 974.00 ‘ ' ' ‘
0 1000 2000
Station (ft)
—met  —som  --HeL --EaL -- Gong |

To view another line and/or return period, click the View button.

. Model View

~View Option ]

Line ID 100

Return Period | 10
File Type |Resus ||

Graph EGL ¥

[ @Info H OK ‘

Options include selecting the Line ID, Return Period, File Type and an option to

graph the Energy Grade Line (Graph EGL). When selecting a File Type the
following options are available:

Results will select the data from the STORMPRO RESULTS filtered for the selected
Line ID and Return Period.
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HGL>GE will select the data from the STORMPRO RESULTS filtered for the 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:
w |
M Flood Control District of Maricopa County '
r2 File: 01-08106-810.SPI
3 Hajor Basin: 81 - Line ID: 100 - RP: 10
30 9.00 984.88 2
? 1323.00 988.00 2 .913 8 0.0680 ‘
JX 1328.00 988.08 1 1  .p0@ 94.5 988.00 90.0 |
R 2671.00 990.00 1 -813 0 0.000
sH 2671.00 990.00 1 0.08 [
D 1 4 4.08 {
:D 2 4 5.58
] 51.4
1
\
\
|
OUTPUT FILE:

Flood Control District of Maricopa County
File: ©1-86108-0108.SPI
Major Basin: @1 - Line ID: 108 - RP: 10

| 1 STRTION TNUERT DEPTH .S, qQ UEL VEL ENEREY SUPER CRITICAL HGT/ BRSE/ 2L ND AUBPR |
ELEU  OF FLOW ELEV HEAD GRD.EL. FELEV DEPTH Dla ID NO. PIER |
| ) LZELEM so SF RVE HF HORM DEPTH 2R |
|
' 0.00 984.00 3.55 987.55 1559 10.85 1.83 989.38 0.08 3.55 4.50 8.00 0.00 o .00
U 7.12 e.08302 0.00566 8.8% 5.58 8.e8 |
U 7.12 984. 02 3.73 987.75 145.9 10.35 1.66 989.42 0.0 3.55% 5.58 8.80 0.8 o 6.00 |
! 30.52 0.00202 0.00518 0.16 h.50 8.00 |
! 37.65 985.11 3.95 988.06 185.9 9.86 1.51 989.57 0.00 3.55 u.50 0.00 0.00 o ©0.00 |
! 77.50 ©.08382 0.00586 0.38 5.58 0.00 |
I 115.1%  984.35 5.23 988.58 145.9 9.4%0 1.37 989.95 a.00 3.55 §.58 9.00 0.08 © o.00 |
| 98.52 0.00302 9.00518 0.50 5.50 o8.00 |
I 213.66 984.65 5.50 989.15 1585.9 9.17 1.31 990.45 0.00 3.55 §.50 9.00 0.00 © 0.00 |
I 1109.35 0.00302 0.00557 6.07 &.50 0.00 |
) 1323.00 988.00 7.2% 995.25 155.9 9.17 1.31 996.56 0.00 3.55 5.58 0.08 0.6 o @96.00 }
WUNCT STR ©.00000 0.00393 0.82 0.00
| 1328.00 988.00 9.7n 997.7% S1.% 5.09 0.26 998.00 0.90 2.15 §.00 0.00 0.08 @ .00 |
| 1353.00 0.00149 0.00128 1.72 3.08 .00 |
| 2671.08 990.00 9.45 999.45 51.% &.09 0.26 999.71 0.08 2.15 5.00 0.8 0.08 o .00

e e e e s e ———————
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WARNING FILE

|
| T Flood Control District of Maricopa County
| 12 File: 01-00108-818.SPI
L Major Basin: @1 - Line ID: 188 - RP: 18
| so 984.00 2
| R 2 0 s ©.000
| ax 132800 11 955 98800 9
R 2671.00 1 K] s b.o00
| s 2671.88 1 0.08
| sP
| VATER SURFACE PROFILE - CHAMMEL DEFINITION LISTING PRGE 1
| | CARD SECT CHN WO OF AUE PIER HEIGHT 1 BASE 2L 2R INU  ¥(1) ¥(2) ¥(3) V(&) ¥(5) ¥(6) ¥(7) ¥(8) ¥(9) Y(19)
| COPE MO TYPE PIERS WIDIH  DIRMETER WIDTH DROP
| o 1A n.00
| oo 2 a §.50
|

EADING LINE 118 -

Flood Control Pistrict of Maricopa County

Ho
EADING LINE HO 2 IS -
File: ©®1-90186-010.5P1
HO

| EADING LIKE 3 1S -
Major Basin: ©1 - Lime ID: 188 - RP: 18
ELEMENT NO 1 IS A SYSTEM DUTLET - - -
| U/S DATA  STATION IRVERT  SECT ¥ S ELEV
| 5.08 98%.88 2 9.08
ELEMENT NO 2 IS A REACH - . -
U/S DATR  STATION INVERT  SECT N BADIUS ANGLE ANG_PT MAN_H IMINORL CMINORL
1323.08 988.880 2 0.013 s.e8 68.00 o.o8 ° ] o.008
ELEMENT NO 3 IS A JUNCTION - L4 - - s - L4
U/S DATA  STATION THUE SECT LAT-1 LAT-2 [5] Q& INUERT-3 INUERT-& PHI 3 PHI &
1328.00 988.00 1 1 ?5.5 0.0 988.00 e.00 90.00 8.0
THE ABOUE ELEMENT CONTAINED AN IMUERT ELEU WHICH URS HOT GRERTER THAN THE PREUIOUS I|HUERT ELEV -UARNING
| THE RBOVE ELEMENT CONTAIMED AN INVERT ELEU WHICH WAS NOT CREATER THAN THE PREVIOUS INVERT ELEV -WARNING
ELEMENT MO & IS A REACH g . -
U/S DRTA  STATION INVERT SECT N RADIUS ANCLE ANC PT MAN H IMWINORL CMINORL
| 2671.88 998.80 1 ;3 .08 o.no o.e8 v (] 5. 980
| ELEMENT W0 S IS A SYSTEM HERDWORKS - -
U/S DATA  STATION INVERT  SECT ¥ 'S ELEV

2671.88 990 1 .00
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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 is 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 ‘ProjectlID’ 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 fables, 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 BasinID Description Sort
00002 01 Major Basin 01 10
00002 02 Major Basin 02 20

A table is composed of one or more fields. In the example, the fields are
ProjectID, BasinlD, 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, 10° 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, ProjectlD, ties all the table data
together for each individual project.

Program Installation

. DDMSW
The software used in DDMSW requires:

DDMSW Compiled application
Acrobat Reader 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:\DDMSWA\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.

o 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.

‘ | General | Shortcut |ampatibility[

s
EE@ DDMSW

Targettype:  Application

Target location: St

Target: ‘C:\DDMSW\St\stl.exe |
Start i @DMSW\S&D ata ‘

Shortcut key: ' MNone l

Run: ‘ Mormal window M \

Comment: ‘ Launch Visual FoxPro ’

[ Find Target... ][Changelcon...J[ Advanced... ]

[ (1] 4 ]Fﬁancel ]( 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 following 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” subdirectory 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”.

DDMSW Properties

| General | Shorteut | Compatibity |

s SN
EE@ DDMSW

Target type: Application

Target location: St

Target: ] C:ADDMSWASHst.exe

Start ir: i KI\DDMSWASHData

Shortcut key: ’ Mone

Run: ‘ Normal window

Comment; @nch Wisual FoxPro

[ Find Target... ] [ Change lcon... }

OK H Cancel ][ Apply J
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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

e L e e L T L o e e L e S T e By S el
File Edit Hydrology Hydraulics Maps Tools Admin Submittals Window Help
000 0REYWe,,Xx0@

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.

o Moves to the previous record.

9 Moves to the next record.

9 Goes to the last record in the table.

H Save the changes to the current record.

i) 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.

D Use this to add a new record. When this button is clicked, a bla_nk 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 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.

i

Update 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

Qptian &

|

This Majar Basin
All

v
| Cancel l

ReSort This renumbers the current 'sort' data in tens.

Prints the corresponding report for this data.

Print...

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.

Save

Cancel

&info Shows instructions for the currently opened form.

i

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 Undoes the last command or action.

Redo Repeats the last command or action.

Cut Removes the selection and places it onto the Clipboard.

Copy Copies the selection onto the Clipboard.

Paste Pastes the contents of the Clipboard.

Clear Removes the selection and does not place it onto the Clipboard.
Select All  Selects all text or items in the current window.

Find Not available

Replace Not available

Window

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.

v 2Sais - MB: 01

Printing

Select the report to be printed, and choose the output location (Screen or Printer),
and click = pint. |.

FCOMC
Drainage Design Management System
SOILS
Page 1 Project Reference: EXAMPLE1
Area ID Soil 1D Area Area KKSAT Rock Effective
(sq mi) (%) Percent Rock (%)
(%)
14 fi4512 1.720 25.70 0.m - 100
4519 0.450 6.70 0.14 - 100
64512 0.270 4.00 0.01 - 100
64672 0.390 13.30 0.09 30.00 100
(4622 0.670 10.00 0.04 - 100
64677 0.220 3.30 0.05 - 100
64622 1.120 16.80 0.04 - 100
64524 1.340 20.10 0.02 - 100
1B 64612 1.380 24.20 0.01 - 100
64519 1.230 21.50 019 - 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

g, the user can choose to print all or selected pages of the report. Click the
Export Icon @ 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.
I These values can be edited, and the graph dynamically reflects these
changes.
1 2 3 4 5 B 7 8
= 510 1510 1585 1596 1600 1612 1662 2262
99.70 94.10 9360 9220 9220 9360 94 .90 99.70

Zoom tool. Click this icon and draw an area of the graph to be
magnified.

i) Prints the graph.

Please note that the data for the graphs has been rounded to facilitate 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 will result in data

e 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. [f this is correct, click OK to confirm the change.




