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1.0 PROBLEMSTATEMENT

To estimate the total scour depth for a bridge pier (use dEquilibrium Sope for
Sedimenf I RSy meétho# férdong-term scour, use Neik method for general
scour including a moderate bend, and use the local scour at the piers) with the
following given conditions:

b The Cross Section “BRIDGECROSSSECTION

u Parameters for Hydraulics and Geometry:
9 Design Flow Rate (cfs 3200
91 Dominant Flow Rategcfs): 800
9 Channel Slopéor DesignFlow (ft/ft): 0.015
9 ChannelSlopefor Dominant Flow(ft/ft): 0.015
9 ChannelManning ' $or Design Flow: 0.035
9 LOB Mannig ’ $or Design Flow: 0.035
f ROBMa n n i rfag Designifrlow: 0.035
 ChanneMa n n i rfag Dosinamt Flow 0.030
9 LOB Mannig ’ $or Dominant Flow: 0.0
f ROBMa n ni rfog Dominamt Flow: 0.0
9 The geometric datgstation and elevaion) of the cross section
Station (X) | Elevation (Y) Notes

100 100

106 98

131 98 Left Bank Station

141 95

166 95

176 98 Right Bank Station

201 98

207 100

X The CrossSection“{ ¢ | 5, wo9! / I / wh{ { {9/ ¢LhbE¢

u Parameters for Hydraulics and Geometry:
9 Design Flow Rate (cfs): 3200
9 Dominant Flow Rates (cfs): 800
9 ChannelSlopefor Design Flow (ft/ft): 0.015
9 Channel Sipe for Dominant Flow (ft/ft): 0.015
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9 ChanneMa n n i rfag Design iirlow: 0.035
9 LOB Mannig ’ $or Design Flow: 0.035
f ROBMa n ni rfag Designifrlow: 0.035
 ChanneMa n n i rfag Dosinamt Flow 0.030
 LOB Mannig ’' $or Dominant Flow: 0.030
 ROBMan ni rfay Dominamt Flow: 0.030
9 Length to Pivot Point (ft): 800
I The geometit data(station and elevaion) of the cross section
Station (X) | Elevation (Y) Notes

100 100

106 98

156 98 Left Bank Station

166 95

191 95

201 98 Right Bank Station

251 98

257 100

X The Cross Section “SUPPLYREACHCROSSSECTION

u Parameters for Hydraulics and Geometry:
9 Design Flow Rate (cfs): 3200
91 Dominant Flow Rates (cfs): 800
9 ChannelSlopefor Design Flow (ft/ft): 0.010
9 Channel Sipe for Dominant Flow (ft/ft): 0.010
9 ChannelMa n n i rfog Design ifFlow 0.035
9 LOB Mannig * $or Design Flow: 0.035
 ROBMa n ni rfayDesignfrlow: 0.035
 ChanneMa n n i rfag Dominamt Flow 0.030
I LOB Mannig ' $or Dominant Flow: 0.030
f ROBMa n ni rfay Dominamt Flow: 0.030
91 The geometit data(station and elevation) of tie cross section:
Station (X) | Elevation (Y) Notes

100 100

106 98

181 98 Left Bank Station
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Station (X)

Elevation (Y)

Notes

191 95

216 95

226 98

Right Bank Station

301 98

307 100

X Parameters for the Long TerntScour:

)l
)l
)l
)l
)l
)l

D50 (mm)for Study Reach:
D84 (mm)for Study Reach:
D16 (mm)for Study Reach:
D50 (mm)for Supply Reach:
D84 (mn) for Supply Reach:
D16 (mm)for Supply Reach:

X Parameters for the GeneralScour:

)l
)l
)l
)l

Exponent m:
BendFactor, z:

D50 (mm):

Bend Angle (Degrees):

X Parameters for the Low FlowScour:

)l
)l

Low FlowRate (cfs)
Channel Material

X Parameters for the LocalScour:

=2 =280 _-2_-2

Pier Width, a (ft):
Pier Length, L (ft):

Angle of Attack (Degrees):

D50 (mm):

D95 (mm):

Nose Shape Factor, K1:
Bed Condition Factor, K3:

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

Step 2: Prepare the Cross Section Hydraulics

Step 3: Import Cross Section and Hydraulic Data

1.50
10.00
0.50
1.50
12.00
1.00

Coarse Gravel (0.85)
Moderate Bend (0.60)
1.50
45.0

100.00
Medium Sand

2.50

60.00

30.00

1.50

20.00
1.0 (Round Nose)
1.2 (Medium Dune)
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Step 4: Calculate Total Scour at Bridge Piers

Step 4.1:
Step 4.2:
Step 4.3:
Step 4.4:
Step 4.5:
Step 4.6:

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

Calculate the Total Scour

Step 5: Report and Document the Results

2.1 Step 1- Establish a New Project and Defaults Sgt

(a) Click the DDMSWicon on the Desktop or Program menu to launch the
DDMSW Click the OKbutton to accept the software disclaimer as 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 helds free the Flood Contrel 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 SELECTPROJECTwindow is
automatically opened as shown in the following figure.
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Select Project

List | Details
Lookforl

Reference Date D Title ﬁ

BANKPROTECTIOMFCD 01/01/2012 {00035 River Mechanics Example - Bank Protection
|

BRIDGERIERFCD 03/01/2016 |00133 River Mechanics Example - Bridge Pier
EXAMPLE1 01/01/2010 {00037 Clark, Green Ampt, Single, 6 Hour
EXAMPLEZ 02/29/2016 (00038 S-Graph, Green-Ampt, Single, 24 Hour
EXAMPLE3 01/01/2010 {00039 S-Graph, Green-Ampt, Multiple, 6 Hour
EXAMPLE4 01/01/2010 {00040 Clark, Init and Uniform, Single, 6 Hour
KVLEXAMPLE 02/29/2016 (00041 Example 1 HEC-1 tutorial project
KVLEXAMPLE10 01/10/2014 |00042 HEC-1 Tutorial - Import HEC-1 File
KVLEXAMPLE 11 01/M10/2014 (00043 FCDMC Hydraulics Manual Design Example 4.6
KVLEXAMPLE12 02/25/2016 (00044 Street Drainage Example
KVLEXAMPLE2 02/29/2016 |00045 Example 2 using Shape files and NOAA 14
KVLEXAMPLES 01/01/2011 |00045 Example 3 Rational Method tutorial project
KVLEXAMPLES 02/25/2016 |00047 HEC-1 Tutorial - Clark Unit Hydrograph
KVLEXAMPLESA 03/02/2016 (00061 HEC-1 Tutorial - Clark Unit Hydrograph
KVLEXAMPLEG 03/01/2016 {00130 HEC-1 Tutorial - S-Graph Unit Hydrograph -
< | ol
Modification Date [ 02242016 | 5 &info | @iro | Print. | Detete | agd | ok |

(b) Click the Add button on the SELECPROJECWindow to start a new project
(Or FileC New ProjectC Add).

(c) Select River Mechanicgheckbox and click the OKbutton on the NEWPROJECT
OPTIONSorm.

(d) Type “BRIDGEPIERIinto the Referencetextbox. 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.

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

(f) Type into the Locationtextbox the location of this project. (Optional)

(g) Type into the Agencytextbox the agency or company name. (Optional)

(h) Check River Mechanics Onlgheckbox for this project.

(i) Type a detailed description of this project into the comment area under
the ProjectReferenceframe. (Optional)

(j) Set the Modification Date using today’s date by clicking on the Calendar
icon.

(k) Click the Savebutton to save the entered data.

() Click the OK button on the SELECTPROJECTWindow, and click the OK
button on the pop-up message box. The following figure shows what the
window looks like.
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Select Project

List Details
r Project Reference  Project Defaults
ProjectiD [00057  Reference [BRIDGEPIERT
Title | Total Scour for Bridge Pier Tutorial Soils W >~
Location | Maricopa County, Arizona Land Use WE’
Agency | Flood Control District of Maricopa County

¥ River Mechanics Only

This is a tutorial project that provides a step-by-step instruction on how to ;I
use DDMSW to calculate total scour for bridge piers.

||
Modification Date [J02/02/2016 | 51 Pont.. | Detete | ads | ok |

Note: the Project ID“00067€ 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 IDof the
new project will not be the same as the Project IDshown in the above figure.

2.2 Step 2- Prepare the Cross Seéan Hydraulics

All the three (3) cross section data that will be used for this tutorial will be
imported from another project. These cross section data are:

91 Bridge Cross Section Data “BRIDGECROSSSECTION
91 Study Reach Cross Section Data “STUDYREARBSSSECTION
91 Supply Reach Cross Section Data OSUPPWO ! / I / wh{{{9/ ¢Lhb

2.2.1 Import the Bridge Cross Section Data

(a) To import the first cross section data (Bridge Cross Section Data), open the
IMPORTCROSSECTIONS FROMNOTHERPROJECTorm (River MechanicsC
Import Cross Sections from Another Projéctse the following data on

the form.

9 Import Project Reference: PROJECTXSECTIONS
9 Option: Specific Cross section

9 Import Cross Section ID: BRIDGECROSSSECTION

TUTORIAEE 11 — TOTALSCOURANALYSIS FOBRIDGEPIERS PAGE6



Import Cross Sections From Another Project

Import Project Reference |PROJECTXSECTIONS ;-"l
Option | Specific Cross Section j
Import Cross Section ID | BRIDGECROSS3ECTION ,JI
mpott | ok |

(b) Once the specified data have been selected, click the Import button. Select
Yes to proceed, and hit OK to close the IMPORTCROSSSECTION FROM
ANOTHEHPROJECTorm.

e E— |

% This will import Cross Section BRIDGECROSSSECTION
‘ §.-' from PROJECTXSECTIONS to the current project.
— - Data with the same ID will be overwritten.

Do you want to continue?

Yes I Mo I

(c) To check if the bridge cross section data has been successfully imported,
open the NATURAICROSSSECTIONSorm (River Mechanic€ Cross Section
Geometry). For the Cross Section IDselect ¢ . wL5D9/ whi{bfy { 9/ ¢ LFT
clicking the Selector button at the right side of the ID textbox.

E Natural Cross Sections (O]
X XY [+] - overbank
100.00 100.00 T
Left 131.00
106.00 93.00 _ —:I'J e o m @
131.00 98.00 S 176.00 ||| 10100 | = e

141.00 95.00 100.00 ©
166.00 95.00 99.00 [ \ ’
| 98.00 [
201.00 98.00 | o700 \ ‘
207.00 100.00 Tk
96.00 ©
95.00 ©

94.00 ©
93.00
I” Graph currentrecord | gogg Fooo ol od oo o el Lo
60 80 100 120 140 160 130 200 220 240

Adj t Cross Section
Elevation Adjustment (f) 1b| BRIDGECROSSSECTION |
adiost | {x @ 176.00 | | Delete and Confirm
¥ (ft) 98.00 Save & Add Record
Overank @no | pont. | Detete | Agg | ok |
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Compare the geometric data on the NATURALCROSSECTIONSorm against
the tabulated data listed below. Make necessary data edits or adjustments
on the form, if necessary. Click OKto close the form.

Station (X) | Elevation (Y) Notes
100 100
106 98
131 98 Left Bank Station
141 95
166 95
176 98 Right Bank Station
201 98
207 100

(d) To check if the imported hydraulic data has all the correct Flow Rates (cfs)
Slopes (ft/ft),and Manni ng’ s n ( Ch a rdatae dpen thé OB, ar
CrROSS SECTIONHYDRAULICSform  (River mechanics€C  Cross Section
Hydraulic3. Make sure that the Cross Sectio ID is set to
BRIDGEwWh { { { 9 Andl lcdpaée the data on the form and the
following data:

I Cross Section ID: BRIDGEROSSSECTION

9 Design Flow Rate (cfs): 3200

9 Dominant Flow Rate (cfs): 800

9 Design Slope (ft/ft): 0.015

1 Dominant Slope (ft/ft): 0.015

 DesignManni ng’s n (Channel003L0OB, and F
f Domi nant Manning’'s n: (QM03aNnNnel , L OB,
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E River Mechanics - Cross Section Hydraulics

Section ID Entire Cross Section
IEIRIDGECROSSSECTION Source | Calculate Data - ¥ Design W Dominant
Total Scour ™ Flow Rate (cfs) 3200 800
Cross Section ID [«] Slope () | 0.015000 [ 0.015000
STUDYREACHCROSSSECTION | LEIIEB T E e 0035 0030 |
SUPPLYREACHCROSSSECTION Manning’s n LOB 0.035 0.030
Manning's n ROB 0.035 0.030
Flow Area (sq ft) 28718 83.81
= Wetted Perimeter (ft) 107.35 42 48
Average Width (ft) 59.66 33.37
Top Width (ft) 105.88 4174
Hydraulic Depth (ft) 271 201
Mormal or Max Depth (ft) 481 251
. LILI Velocity (f'sec) 1114 9.55
[—|
| |
@lnfo | Print... | Copy | Delete | Add | Graph |5 Secﬁonl Detail oK |

(e) If everything checks out, click the Update button to update the hydraulic
analysis results. On the SELECOPTIONform, select & ¢ KA & anBdicR NR €
OK Hit Yesto continue.

(f) Click OKto close the RVERMECHANICS CROSSSECTIONHYDRAULIC®Irm.
2.2.2 Import the Study ReaclCross Section Data

(a) To import the second cross section data (Study Reach Cross Section Data),
open the IMPORT CROSSSECTIONS FROMAWNOTHERPROJECTform (River
Mechanics C Import Cross Sections from Another ProjgctUse the
following data on the form.

9 Import Project Reference: PROJECTXSECTIONS
9 Option: Specific Cross section
9 Import Cross Section ID: STUDYREACROSSSECTION

Import Cross Sections From Another Project

Import Project Reference |PROJECTXSECTIONS @-Jl
Option | Specific Cross Section j
Impaort Cross Section ID | STUDYREACHCROSSSECTION d,;JI

mpot | ok |
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(b) Once the specified data have been selected, click the Import button. Select
Yes to continue, and hit OK to close the IMPORTCOROSSSECTION FROM

ANOTHEHRPROJECTorm.
e E— |

% This will import Cross Section BRIDGECROSSSECTION
‘ §.-' from PROJECTXSECTIONS to the current project.
— - Data with the same ID will be overwritten.

Do you want to continue?

Yes I Mo I

(c) To check if the study reach cross section data has been successfully
imported, open the NATURALOROSSSECTIONSorm (River MechanicsC
Cross Section Geometry). For the Cross Section ID select
OSTUDYREA®@H { { { 9 /b¢ dlidkirg &he Selector button at the right
side of the ID textbox.

E! Natural Cross Sections M=
X Y l;l Overbank
100.00 100.00 T
Left 156.00
106.00 98.00 . —fl 102.00° m m
156.00 ggoo | Rist] 20000 7|1} 10100 S &
166.00 95.00 100.00 ©
191.00 95.00 89.00 F \ /
| 98.00 ©
251.00 98.00 o700 &
257.00 100.00 s
95.00 |
I 95.00 [
84.00 ©
93.00 |
I~ Graph current record el ETARRTARRTARTRARET | FRTRRRY! ool
60 &0 100 120 140 160 180 200 220 240 260 280
Adjustments —— || Cross Section
Elevation Adjustment () ID| STUDYREACHCROSSSECTION ,Jl
adst | ||x @ 20100 | Deleie and Confirm
¥ (Tt 98.00 Save & Add Record
|
Overbank @0 | Pont. | peete | paga | ok |

Compare the geometric data on the NATURALCROSSSECTIONSorm against
the tabulated data listed below. Make necessary data edits or adjustments
on the form, if necessary. Click OKto close the form.

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

(d) To check if the imported hydraulic data has all the correct Flow Rates (cfs)
Slopes (ft/ft), and Manni ng’ s n ( Ch a ndata dpen thé OB, ar
CrROSS SECTIONHYDRAULICSform  (River mechanicsC  Cross Section
Hydraulic3. Make sure that the Cross Section IDis set to
OSTUDYREACKv h { { { 9 @dn¢ dorhipbre the data on the form and the
following data:

9 Cross Section ID: STUDYREACHROSSSECTION
1 Design Flow Rate (cfs): 3200
1 Dominant Flow Rate (cfs): 800
1 Design Slope (ft/ft): 0.015
9 Dominant Slope (ft/ft): 0.015
T Design Manning’'s n (Chao3el , LOB, a
f Domi nant Manning’'s n: (QM03aNnNnel , L OB,
E River Mechanics - Cross Section Hydraulics S [=]
Section ID Entire Cross Section
ISTUDYREACHCROSSSECTION Source | Calculate Data v ¥ Design ¥ Dominant
Total Scour [~ Flow Rate (cfs) 3200 200
Cross Section ID [+] Slope () [ 0.015000 [ 0.015000
BRIDGECROSSSECTION
| Manning's n Channel 0.035 0.030  Man'sn
SUPPLYREACHCROSSSECTION Manning's n LOB 0.035 0.030
Manning's n ROB 0.035 0.030
Flow Area (sq ft) 32886 83.81
Wetted Perimeter (ft) 155.35 42.48
Average Width (ft) 73.12 33.37
Top Width () 153.98 4174
U Hydraulic Depth (ft) 214 201
Mormal or Max Depth (ft) 450 251
. _’ILI Velocity (f'sec) 973 9.55
=
=
@ino | prnt. | copy | Delete | Ada | @raph |xsection| petai oK
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(e) If everything checks out, click the Update button to update the hydraulic
analysis results. On the SELECOPTIONform, select & ¢ KA & amSxR NR £
OK Hit Yesto continue.

Select Option I Update Cross Section Hydraulics E
Option I:I @B This wil update the hydraulic parameters for the current Cross
| | .
I—I | y Section.
All 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’ andor ‘Dominant’
arefis checked,

=

Do you want to continue?

(f) Click OKto close the RVERMECHANICS QROSSSECTIONHYDRAULICEIM.
2.2.3 Import the Supply Reach Cross Section Data
(@) Toimportthe a { | t t [ , w9! / | /| wataef OpOn/ tie UIMPORE

OROSSSECTIONS FROMNOTHERPROJECTorm (River mechanicC Import
Cross Sections from Another Projéct

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

a Scour

D Riprap

° Launchable Riprap

= | Lateral Erosion

d Sediment Yield »

<)

. Cross Section Hydraulics

@._J

x

(b) On the IMPORTOROSSSECTIONS FROMNOTHERPROJECTorm, use the data
provided below. Click Import to import the cross section data into the
project. Select Yesto continue, and hit OKto close the form.

9 Import Project Reference: PROJECTXSECTIONS
9 Option: Specific Cross section
9 Import Cross Section ID: SUPPLYREACHCROSSSECTION
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Import Cross Sections From Another Project |

Import Froject Reference | PROJECTXSECTIONS le
Option | Specific Cross Section j
Import Cross Section ID | SUPPLYREACHCROSSSECTION dp\-«‘I

mpot | ok |

(c) To check if the cross section data has been successfully imported, open the
NATURAL CROSS SEcCTIONSform  (River MechanicsC  Cross  Section

Geometry).
E!hlatural(rossf»ections =] E3
X ¥ [+] -overbank
100.00 100.00 T
Left 181.00
106.00 98.00 . —fl 102.00 7 EE
181.00 98.00 nght 226.00 d") 101_[}0; = i
191.00 95.00 100.00
216.00 95.00 99.00 © \ l
| 98.00 [
301.00 95.00 0700 -
307.00 100.00 o
96.00 ©
| 85.00 |
94.00 |
83.00
™ Graph current record (11 | <RTRRATRYRT RRYYRAIRNRTH IRYRRY T YR TYRTA YT RI RNTRANTY
60 90 120 150 180 210 240 270 300 330
Adjustments Cross Section
Elevation Adjustment (ft) ID| SUPPLYREACHCROSSSECTION fJI
adust | || x @ 22600 | Delete and Confirm
Y (ft) 98.00 Save &Add Record
Overbank @info | Pont. | petete | ada | ok |

Compare the geometric data on the NATURALCROSSSECTIONSorm against
the tabulated data listed below. Make necessary data edits or adjustments
on the form, if necessary. Click OKto close the form.

Station (X) Elevation (Y) Notes
100 100
106 98
181 98 Left Bank Station
191 95
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Station (X) Elevation (Y) Notes
216 95
226 98 Right Bank Station
301 08
307 100

(d) To check if the imported data has all the correct Flow Rates (cfs)Slopes
( Ch a ndat® bpen the QRBSS

(ft/ft) ,and Manning’ s n

SEcTIoOMHYDRAULICE®rm (River mechanic€ Cross Section Hydraulicgo

compare, make sure that the Cross
a{ 1 tt[,wol/ 1 /wh{{{9]/

Seatn ID
¢CLhbe¢®

is

set to

9 Cross Section ID: SUPPLYREACHCROSSSECTION
1 Design Flow Rate (cfs): 3200
1 Dominant Flow Rate (cfs): 800
9 Design Slope (ft/ft): 0.010
9 Dominant Slope (ft/ft): 0.010
T Design Manning’s n ( ChaOm35el ,
f Domi nant Manning’s n (Q20nnel,
E! River Mechanics - Cross Section Hydraulics M= [
ion 1D Entire Cross Section
ISUF‘F‘LYRE}\CHCROSSSECTION Source | Calculate Data - ¥ Design W Dominant
Total Scour ™ Flow Rate {cfs) 3200 800
Cross Section ID [+] Slope (fuft) [ 0.010000 | 0.010000
| Manning's n Channel 0.035 0.030 Man's n
Manning's n LOB 0.035 0.030
Manning's n ROB 0.035 0.030
Flow Area (sq ft) 41958 96.46
Wetted Perimeter (ft) 205.84 44 54
Average Width (ft) 91.71 3436
Top Width (ft) 204 .45 4372
Hydraulic Depth (ft) 205 2
_| Mormal or Max Depth (ft) 458 281
. _’ILI Velocity (ft/sec) 7.63 8.29
[
| |
@lnfo | Print... | Copy | Delete | Add | Graph |zSec1i0n| Detail |gpdate | oK |

(e) If everything checks out, click the Update button to update the hydraulic

analysis results.

(f) On the SELECTOPTIONform, select & ¢ KA &
continue.
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Select Option I Update Cross Section Hydraulics

Option I;I @ This will update the hydraulic parameters for the current Cross

| Section.

Al 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’ andor ‘Dominant’
arefis checked.

Do you want to continue?

(g) Click OK to close the RVERMECHANICS CROSSS=CTIONHYDRAULICRIrm.

Creating the three cross sections and evaluating their respective hydraulics in Step
2 are essential steps before proceeding to Step 3of this tutorial.

2.3 Step3 - Calculate Total Scour
2.2.4 Set upTotal Scour Basic Data

(a) From the menu bar of main application window, click River Mechanic€
Scour to open the TOTA. SCOURform.

% Flood Control District of Maricopa County - BRIDGEPIER1

&
Sediment

Riprap
Update From GI5

Cross Section Hydraulics

Cross Section Geomekry

Soils
Sail Defaulks

Land Use

Land Use Defaults
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¥ Total Scour, - MB: 01 - ID: FEx

1] Cross Section Long Term | General | Local | Bedform | Bend | Low Flow  Total -~
] Scour Scour Scour Scour Scour Scour Scour

add [ ma Update oK

(b) Click the Add button to activate the necessary data entry fields.
(c) Type “PIERNC1into the ID textbox (this ID indicates that it is for Pier No.1).

(d) Check the checkboxes Long TermGenera) Loca) 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 Factowill be used).

(e) Click the browse button in the Method column across Long Terntheck
box to launch long term scour method select menu.

Select Method

State Standard Lewvel |

Equilibrium Slope far ClearWater Flow

QK ][ Cancel

Select the “Equilibrium Slope for Sedimepaden Flow from the SELECT
METHODwindow, and click OKto close the SELECMETHODwindow.
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(f) Click the browse button in the Method column across Generalcheck
box to launch general scour method select menu.

Select Method

Lacey

Blench

[ Dk ][ Cancel ]

(g) Select the “Neil’ from the SElECTMETHODwindow, and click OKto close the
SLECMETHODwiIndow.

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

Select Method

Abutments

Culvert Outlet

Guide Banks

Grade Control or Drop Structure - Schoklitzch

Grade Control or Drop Structure - Yeronese

Grade Cantral ar Drop Structure - fimmermanlaniak

ak ][ Cancel

(i) Select the “Piers from the SELECTMETHODwindow, and click OKto close
the SELECMETHODwiIndow.

(j) Click the Savebutton to save the entered data. The TOTALSCOUR- MB: 01
—ID:PIERIO1window shows up like following figure.
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E!Total Scour - MB: 01 - ID: PIERND1

Long Term General

Major Basin 1D | 01

D' PIERMOT
Scour Depth
Custom
Include Cale  FE Walue calc S Method
Lang Term [] ooof 13 0,00 [0 [0  Equilibtium Slope for Sediment-Laden Flow
general [@ | 000| 13| o000 O O | meil
Local @ | ooo| 13| o000 [0 [0 Piers
M
Lo Flows [v] 13 O
Total ifty
b
[ @Heip || @m0 |[ Prnt. | Delete [ agd | mB [ Update | ok |

2.2.5 Calculate the Long Term Scour
(a) Click the Long Terntab.

(b) Click browse button beside the Study Reach Cross Section tiselect
the cross section ID “STUDYREACHCROSSSECaHaNlick OK to close
the SELECCROSSECTIOND window.

(c) Click browse button beside the Supply Reach Cross SectionttiZelect
the cross section ID “SUPPLYREACHCROSSSECIn®blick OKto close
the SELECOROSSSECTIOND 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 “80C¢ into Length to Pivot Pt (ft)

(h) Click the Savebutton to save the entered data.
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(i) Click the Updatebutton to update the data.

(j) Select “This Recortdfrom the SELECTIO®PTIONwindow, and click the Yes
button on the CALCULATEONGTERMSCOURdialog box to proceed.

Select Optic Calculate Long Term Scour %]
Option |;|

This Major Basin If you want to caloulate the Total Scour, Clidk 'Update' on the
All Total Tab.

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

_| Do you want to continue?

Cancel Yes Mo

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

E!Total Scour - MB: 01 - ID: PIERNO1

List | Total General Local | Bedfarm Low Flow
r Equilibrium Slope Sediment-Laden (use Dominant flow rate)
Study Reach Cross Section ID | STUDYREACHCROSSSECTION P
Supply Reach Cross Section ID | SUPPLYREACHCROSSSECTION Zl
Study Supply  Equilib Study Supply Equilib
Flow Rate (cfs) 500 500 800 Gradation Coefficient 483 475 483
Slope (ff) [ 0.015000 | 0.010000 | 0.0099296 | Total Bed Matl Q (cfs) 9.49 5.11 5.11
Manning's n 0.030 0030 0030 ScourDepth (1) [ 405
Wetted Area (sq ft) 83.81 96.46 96.66
Hydraulic Depth (ft) 201 221 2.21
Mormal or Max Depth (ft) 251 281 281
Average Width (ft) 33.37 34.36 34.33
Average Velocity (fis) 9.55 8.29 8.28
D50 (mm) 1500 1500
D84 (mm) 10.000 12.000
D16 (mm) 0.500 1.000
Length to Pivat Pt () | @00
@rep | @nio | Pint. | Detete | 2dd | wB | Update | ok |
2.2.6 Calculate the General Scour

(a) Click the Generaltab.
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(b) Click the browse button beside the Bridge Section IRextbox to open
the SELECTOROSSSECTIOND window. Select the “BRIDGECROSSSECTION
and click OKto close the window.

(c) Click the browse button beside the Upstream Section IQextbox to
open the SELECT (ROSS SECTION ID window. Select the
“STUDREACHCROSSSECTHDM 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 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 mtextbox to open the
SLECEXPONENWindow. Select the “Coarse Gravéland click OKto close
the window.

(e) Click the browse button beside the Bend Factor, Zextbox to open the
SLECFACTORWindow. Select the “Moderate Bentl bend factor and click
OKto close the window.

(f) Click the browse button beside the Water Temp (C)extbox to open
the SELECTTEMPERATUR®iIndow. Select the “20 Degrees Centigrati@nd
click OKto close the window.

Select Exponent Select Temperature

Sand Straight Reach 0 Degrees Centigrade
| | | | | |
Severe Bend 40 Degrees Centigrade
[ ok ][ Cancel ] [ o l[ Cancel ] [ ok ][ 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 Suppy). Or enter a value directly in this box. (Note: if a different value
is entered here, the D50 value in Long Term for Supplywill be changed).

(h) Enter “45¢ into the Bend Angle (Degreesgxtbox

(i) Click the Savebutton to save the entered data.
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(j) Click the Updatebutton on the Generaltab to update the data.

(k) Select “This Recortdfrom the SELECTIORPTIONwWindow, and click the Yes
button on the CALCULATGENERASCOURdialog box to proceed.

Select Optic Calculate General Scour

Option

B
=

This Major Basin

All Total Tab.

Do you want to continue?

[

Cancel

& This will calculate the General Scour for the current record.
|

If you want to caloulate the Total Scour, Click 'Update’ on the

=]

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

=loix
List | Total | Long Term Local Bedform | Low Flow
r Sections  Contraction and Bend Parameters
Bridge Section ID | BRIDGECROSSSECTION o) il i
Upstream Section ID| STUDYREACHCROSSSECTION Z PRI EIRERED) S0 5200
Hydraulic Depth (ft) 213 213
- Neill Parameters (use Bridge Section) Avg Velocity (ft's) 9.74
Design  Dominant Critical Velocity (ftis) 215
Design Flow Rate (cfs) 3200 500 Avg Width (ft) 73.00 73.00
Hydraulic Depth (ft) 2.71 2.01 Energy Slope ()| 0.015000 | 0.015000
Avg Width (f) 5961 33232 D50 (mm) 1500 1500
Exponentm Wf’ Water Temp (C) 20 il
HE 0.680 o/ Contraction Scour (f) 0.00
Scour Depth (Including Bend) (ft) 239 Flow Condition [ Live Bed |
Bend Angle (Degrees) 45.0
=t Normal or Max Depth (&) 450
Final General Scour (ft) I 264 Bend Scour (f) 264
Contraction + Bend Scour (ft) 264
@rep | @inro | Prnt. | Delste | add MB | updats | ok |

2.2.7

(a) Click the

Calculate the Local Scour

Localtab.

(b) Click the browse button beside the Bridge Section IDtextbox to open
the SELECOROSSECTIOND widow. Select the “BRIDGECROSSSECTdaN
click the OKbutton to close the window.

TUTORIAEE 11 — TOTALSCOURANALYSIS FOBRIDGEPIERS

PAGE21



(c) Enter “2.% into the Pier Width, (ft)textbox.

(d) Enter “60¢ into the Pier Length, L (fiyextbox.

(e) Enter “30¢ into the Angle of Attack (Degreekxtbox.
(f) Enter “1.5€ into the D50 (mm)textbox.

(g) Enter “20.C¢ into the D95 (mm)textbox.

(h) Click the browse button beside the Nose Shape Factor, K&xtbox to
open the NOSESHAPEwindow. Select “Round Noskitem, and click OK
button to close it.

(i) Click the browse button beside the Bed Condition Factor, K&xtbox to
open the BEDCONDITIONwindow. Select “Medium Dung’ item and click OK
button to close the window.

Nose Shape Bed Condition

| | Clear Water Scour
Round Mose Plane Bed and Antidune Flow
Circular Cylinder Srmall Dunes
Group of Cylinders
Sharp Mose Large Dunes
Ok Cancel

(j) Click the Savebutton to save the entered data.
(k) Click the Updatebutton to update the data.

() Select “This Recortfrom the SELECTIORPTIONwindow, and click Yesfrom
the confirmation message to proceed.

After the update the window looks like what is shown in the following
figure.
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lf___f_:Tn:ntaI Scour - MB: 01 - ID: PIERNO1

Qe | Qo | Pont | petete | s | we [ upsme | ok |

2.2.8 Calculatethe Low Flow Scour

On the TOTALSCOURform, select the Low Flowtab. The following figure
shows what the window looks like before data entry.

(a) Enter “10C¢ into the Low Flow Rate (cfaextbox.

(b) Click browse button beside the Channel Materialto select the channel
material data. Choose & @ S RA dzY and tligk ®K to exit the SELECT
CHANNEIMATERIAWindow.
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(c) Click the Savebutton to save the data just entered.

(d) Click the Update button and select “This Major Basihfrom the SELECTION
OpTIONwindow. Click Yesto continue.

select OuIR | Calculate Low Flow Scour Ed |

il I;I Cl This will calculate the Low Flow Scour for all records in the current
This Record ’—I | || Major Basin.
Al If you want to calculate the Total Scour, Click 'Update’ on the
! Total Tab.
;I Do you want to continue?

oK I Cancel | Yes | Mo I

After the update the final result of the low flow scour calculation result
shows in the following figure

¥ Total Scour - MB: 01 - ID: PIERNO1 _ O] x|
List | Total | Long Term | General | Local | Bedform
Low Flow Rate (cfs) 100
Channel Material | Medium Sand ;Jl
Low Flow Incisement (ft) 2.50
Graph |
@rep | @ino | Print. | Delete Add 1) Update oK

2.2.9 Calculate the Total Scour

(a) Click the Update button to compute the total scour and individual scour
components.
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(b) Select “This Recortfrom the SELECTIORPTIONwindow to proceed.

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

1 Total Scour - MB: 01 - ID: PIERNO1 O] x|
List Total | Long Term | General | Local | Bedform | Low Flow
r 1D
Major Basin 1D |01
1D
r Scour Depth
Custom
Include Calc FS  Value Calc Fs Method
Long Term |» 405 1.3 527 I I |Equilibrium Slope for Sediment-Laden Flow pe
General [ 264 | 13 343 0 T [ neil #»
Local | | 25417 | 13| 23272 W [ | |Piers e
Bedform [T _I
LowFlow ¢/ | 250 13| 325 I I
Headeout ™
Taieut | =
Total (f) | 44 7
@reip | @i | Pont. | petete | ada | wB | updae | ok |
2.4 Step4- Reportand Documenthe 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 P r i rbtitton.an the TOTAL
SCourR-MB: 01— 1D: PIERNOIvindow, a report will be generated as is
shown in the following figure.
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L R RIVER MECHANICS - TOTAL SCOUR !E
X W4 1 » s |G&&|Er F| [ | Tad o 1o

Flood Control District of Maricopa County
Dralnage Design Managem enf System
RIVER MECHANICS -TOTAL SCOUR
Page 1 Projct Reference: BRIDGEPIER1

Major Basin: 01
D: PIERNG1 Cross Seclon 1D STUDYREACHCROSSSECTION

Type  Calc(ft} ES Value [ft} Method
Long Term 405 130 57 Equiibrum Skope forSediment-Laden Flow
General 284 130 345 Nell

Local =07 130 2] Pers
Bedrom 130 Comments
Low Flow 50 130 325
Headout - 130

Talkcut - 130

Total

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

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

(d) The individual scour components results and cross section hydraulics
results can also be viewed, printed, and exported by clickingthe Pr i n't
button under individual component scour menus and Cross Section
Hydraulicsmenu.

This concludes this tutorial for bridge pier scour evaluation.
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