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Abutment Scour Overview

 Define abutment scour and scour conditions at
abutments

Overview of NCHRP 24-20 abutment scour
approach and types of abutment scour

« Summary for how to compute abutment scour

« Steps to compute abutment scour using NCHRP
24-20 approach
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Abutment Scour

» Local scour resulting from the flow obstruction caused by an
abutment/embankment

» Contracting flow accelerates and forms vortices
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Abutment Scour

« WSDOT requires using the NCHRP 24-20 approach

 When evaluating the abutment scour condition, consider
the channel migration potential over the life of the bridge

 Abutment scour is computed by multiplying contraction
scour by an empirically derived amplification factor
(includes contraction scour)

 Amplification factors were developed for two abutment
configurations and two location scenarios

« See FHWA Scour Workshop and NHI courses for more
details
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Abutment Scour Conditions

Scour Condition A:

« The abutment is located near the channel
bank or the channel may migrate into the
abutment over the life of the bridge

« Main channel hydraulic parameters are used
to compute abutment scour

Image source: FHWA

Scour Condition B:

« The abutment is set back from the channel
bank far enough that it will not be in contact
with the channel over the life of the bridge

 Overbank hydraulic parameters are used to
compute abutment scour

Image source: FHWA
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Abutment Types

« Spill-through abutments (sloped)

Wingwall abutments (vertical)
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Abutment Scour

Four scour amplification curves in HEC-18 (2012) e Honii

N
(Note the clarifications in Figure Captions) I <t
—  Scour Condition A, spill-through abutments (Figure 8.9)

‘||I<

—  Scour Condition A, vertical abutments/wingwalls (Figure 8.10) 20r
—  Scour Condition B, spill-through abutments (Figure 8.11) [ LL?—E?%L
—  Scour Condition B, vertical abutments/wingwalls (Figure 8.12) M =~Y
. . _ =~ 16 {
 When q,/q, is low, contraction scour is small and flow E ;/ L decrasng \
separation and turbulence dominate the scour process 5 14 \
. . ] . —O.5H/Y,. \\
- When q,/q, is large, contraction scour dominates the A 1
process and the amplification factor is small N S wr S I P
T 1.5 2.0 2.5 3.0
qg/ q] Image source: FHWA

Figure 8.9. Scour amplification factor for
spill-through abutments and live-bed
conditions (Scour Condition A)
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How to Compute Abutment Scour

« Compute contraction scour for all flows up to the scour
design flood and scour check flood

» |If pressure flow exists (existing bridges), abutment scour
cannot be computed using current HEC-18 methods. An
abutment scour countermeasure is required

WSDOT '—* Slide 10



How to Compute Abutment Scour

» Determine Scour Condition (A or B)

— For Scour Condition A, use main channel average
hydraulic parameters to compute abutment scour

— For Scour Condition B, use overbank average
hydraulic parameters to compute abutment scour
(Most overbank scenarios will be a clear-water
condition when vegetation is present)

« Compute unit discharges (q, and q,) using hydraulic
parameters from contraction scour

* Evaluate the amplification factor (a4 /5) from HEC-18
Figures 8.9 through 8.12

Image Source: Casey Kramer
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How to Compute Abutment Scour

« NCHRP 24-20 estimates a maximum flow depth resulting
from abutment scour (V,,.x)

For representation of NCHRP 24-20 terms ONLY

— The reference location is used to determine the depth | I\

of abutment scour, y, (measured below streambed) at [1Yo v |
that location (e.g., y, is based on the selected Y max y\f y
location) WS Ysh SRl

— Y, should always be reported with a refence location y. =y _y
(e.g., depth below thalweg for PHD) or the scour s Jmax 0
elevation at y,,, should be documented HEC-18 (2012) Eqn. 8.4

A
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Abutment Scour

» The following provides an example for computing abutment scour for a PHD

« Key assumptions:
» The structure type, size and location has not been determined

* Abutment scour is determined at the selected contracted section location.
Per the WSDOT H_HD template other total scour tables may be necessary
to perform scour analysis at appropriate locations

« Channel profile and geometry is typical through crossing, therefore flow
depths are assumed to be uniform. Applying depths of scour at locations
other than the location of the selected contraction scour arc needs to be
assessed carefully

% WSDOT *—* Slide 13




Abutment Scour

« The hydraulics engineer of record determines appropriate total scour elevations
that are commensurate with the site and acceptable level of risk in coordination
with WSDOT

» Ultimate goal is to determine scour elevations at each infrastructure component
being designed. Coordination MUST happen with the project, geotechnical, and
bridge and structures offices to determine appropriate scour elevations to be
used for design as the design progresses

» The intent of the next slides is to show an example for how abutment scour
should be calculated but does not go into detail of all scenarios and analyses
required to develop total scour. Completion of NHI Course 135046 and the
FHWA scour workshop is required for more details on computing total scour
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Abutment Scour

@
T Prerequisite Module 7 — Contraction Scour
®
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Abutment Scour

@ SMS 13214 (64-bit) - [WSDOT_Example.sms o
lal File Edit Display Data Window He
ME=R=I=] |
PR:E=P-0
L]~ i 53 @ Of < i - A
XY PRI Y ,
‘ x| | z| I Checkboy ®° Abutment Scour X
a & TEAE Enable Sd
e | & Water Depth (M) £ | fquitiplel Computation Method: [NCHRP =] |
)| |-l Mesh Data Q‘ = 2| Scenario
} @ 1€ Bisting - Mesh Ll i L 8.0 s Parameter Value Units Notes
= Proposed - Mesh .70 Createy |Input Parameters currently selected Scen...

@Az Delete @ |Scour Condition Clear Watz ~|

M
-8.0 | =
| {3 Proposed_2yr T Long Te| |Scour Condition Location Type a (Main Channel)
| -3 Proposed_100y : 4 =0 Abutment Type Jertical-wall abutment ¥
_Stress_lb_p_ft2 L) -40 Define €
=

Unit Discharge, Upstream in Main Channel (q1) 26 cfs/ft
30 Left Banl

Unit Discharge in Constricted Area (q2) 37.75 cfsfft
: el_Mag_ft_p_s Define |
17 Velocity | -20 Rightas D50 88.500000 mm 0.2mm is the lower limit for coh...
al
Water_Depth_ft L 10 el Upstream Flow Depth 3.69 ft
roposed 100-Year WSE l 0.0 Lol Define Shear Stress of Floodplain [
e Proposed_S00y LocalSa | Flow Depth prior to Scour 0.38 ft Depth at Abutment Toe ’

| - Proposed_100yr-CC

o |Results
®-3 Proposed_10yr Left Abu

-3 Proposed_S0yr Define| |q2/q1 .40

‘ -3 Proposed_25yr Right Ab | Average Velodty Upstream 7.28 ftis
I - [Z1@ Scatter Data /_J Definel | critical Velocity sbove which Bed Materal of Size D and Sm... |9.21 ftjs
1B '@ Map Data Scour Condition Clear Water ]

L) D‘——‘ Mordor Scour Condition a (Main Channel)

E Eﬁ E‘:Z:Ii Amplification Factor L71
‘ @ [JE3 Boundary Condtions Flow Depth induding Contraction Scour 4.04 ft 2
H @[3 1D Centerines and Cross Sections Scour depth from Long-Term Degradation calculations 0.00 ft

= [0 Observation Lines Maximum Flow Depth induding Abutment Scour 6.90 ft Induding the long-term scour de...
| = [ZC3 Brdge Scour Scour Hole Depth 6.52 ft Negative values imply ‘zero’sco...
‘ EI@ Bridge Scour e

GIS |
! @ GIS Data Bridge § e — 00 paees OK Cancel

[l Annctation Data
-2 8 Smulation Data j Ratio of Bottom Width of Scour Hole to Scour Hole Depth 0.00 1.0 means the bottom width will ...

Scour Hole Bottom Width 0.00 ft
Scour Hole Top Width 6.75

Time steps
008:25:00

008:30:00
008:35:00

State Plane Coordinate System, Zone: Washington North (FIPS 4601), NADE3 High Accuracy Reference Network, feage Source: Casey Kramer
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Abutment Scour

laj File Edit Display Data Modes Modestrings Elements Window Help
NEEEEL
Cemb
NP ATER Xl ]
Y Y IR i)

Maximum Flow Depth including Abutment ScoLr Indiuding the long-term scour depth £l Specfications  ¢otracted section total wetted perimeter (7) 56.1825

Scour Hole Depth y 652 Negative values imply ‘zero’ scour depth . :
& Scour Hole S 112 channel:
IRP Abutment St
Time steps - Angle of Repose 44,00 degrees vt 26,1455
008:13:00 Ratio of Bottom Width of Scour Hole to Scour Hole Depth | 0.00 1.0 means the bottom width will be equ. Abutment:  5¢ = 49.0158
008:20:00 : [G5) 228703
008:25:00 { |Scour Hole Bottom Width 0.00 ft b 22,8654
00830:00 -~ E iefsnd skew)
g Scour Hole Top Width .75 ft i ) 863.281
008:35.00 I " i ©
008:40:00 frowse... | s/ i ) 87.3542
008:45:00 N 87.33%
008:50:00 Ex
008:55:00 Contracted section main channel skew angiesdegrass) 1.18339
008:00:00 Contracted section main channel wetted per ft) 22,6641
009:05:00 ok Cancel E Contracted section main channel hydraulic radius £t 3.8543
009:10:00 Contracted section main channel hydraulic depth (ft) 3.81954
09:15:00 W {used for the depth prior to scour in the contracted se-fio
\\ A o Contracted section main channel maximum depth () 460188

B gg %2 gg \\\\ } \ \ Contracted section main channel unit discharge (cfs/ft) 37.7548
009:30:00 \

009:35.00

009:40:00

005:45:00

009:50:00 /

0 09:55:00

0 10:00:00 e

Hebp... Contracted section main channel average velodity (ft/s) 9.88254
State Plane Coordinate System, Zone:

BIEIEIES

Image Source: Casey Kramer

]| %] Z| [
T T e T T T T T e g B T T T T T T
tri EAEAEY { /
== ¥ Hwater Depth ()f ® /
O Project Q‘ W /
g Mesh Data i //
I Existing - Mesh a5 & L 80 [ Value U... |Notes /
Check baxes for scour components to be computed 2
=B Proposed - Mesh 7o = £ \ Main chanel (epproach: /
i s || 80 Multiple Scenarios " Appraach section left bank station (f) 17.709 5 /
ik - 79 Approach section right bank station (ft) 52,1215 1 /
B8 Froposed 100y AN s Scenario Proposed_100yr =l e e ) 344125 /
B_Stress_lb_p_f2 I i Scenario Name Proposed_100yr Approach section main channel fiow (cfs) 925,289 /
= - 5 i e + 3 Approach section main channel flow area (ft2) 127.091 /
Froude 50 Teate New Scenarig’ o 2 =t Approach section main channel wetted perimeter (ft) 34,5121 /
Vel_Mag_f_p_s oo Delete Current Scenz Approach section main channel hydraulic radius (ft) 3.67186 %
il & i Approach section main channel hydrauiic depth () 3.69315 ==
4 Velocity 20 Long Term Degrad; sed -| ==
s ! Computation Methad: [NCHRP ~| (used for average depth upstream of contraction) ==
Water_Depth_ft fo 1.0 Contraction Scour | Approach section main channel maximum deot (i) 404756 %
Proposed 100-Year WSE 4 = | Approach section main channel unit 2z arge (cfs/ft) 26,8881 ==
& Pmm: 4 500y ‘;: .- 0.0 Defﬁt"e C:mmmn § LERE | yr | AgProsch ssction main ch=—ri el aversge 7.28055 %
= +r Left Bank Station | ——
] Input Parameter =
[ Proposed_100r<C o Dofes Lot Overnnl [ 10ye e el velocity (fi/s) 8.74005 =
3 Froposed_10yr an Scour Condition Clear Water =
18l Proposed Right Bark Station S ==
{3 Proposed_50yr Wt Dl | e Lc v Type a (Main Channel) . Left overbank (approach; Used for overbank contraction scour cakculations): %
[ Proposed_25r | | Abutment Type Vertical-wall abutment 100y ==
Local Scour at Pier: 500y Left overbank station (ft): 17.709 == — —
EICg Scatter Data Local Scour at Abu| | Uit Discharge, Upsiream in Main Channel (q1) 6.39 Topy,  Leftoverbank average flow depth (1) 121274 | =
A0 Map Data Left Abutment Unit Discharge in Constricted Area (q2) 37.75 cfsfft t:g S::;E::t a;i’igém"a(';?w (ffs): i';;g;s ’;
) il : :
L1 Mocor || Define Left Abutmer (D50 28.300000 mm o 0.2mmis the lower imit for cohesve m... Left averbank flow (c5): 52,306
b " v
O3 Domains R e = = Left overbank unit discharge (cfs/ft): 6.33652
[ Materals : —
Define Right Abutml - | pefine Shear Stress of Fioodplain ) B2
[IE3 Boundary Condiions ﬁ B Foodat trres Dex i oy ovsch Ui oy tve i # o) ot ecin e i Aok ) fo)
[OC3 1D Centerlines and Cross Sections - Flow Depth prior to Scour ft Depth at Abutment Toe 7 o
D13 Obsenvaton Lines o Right overbank station (f): 52.1215
Bidoe 5 o Right overbank average flow depth (F9): 2.1239
e+ Bridge Seour q2/q1 140 Right overbank average velocity (ft/s): 2.92759 y
: Bridge Scour Right overbank flow width (F2): 13.8618
e R AT - | B o max| 'y
1 a : .
[ Annctation Dt % Critical Velocity above which Bed Materal of Size D and Sm... 9.21 fifs I Fooverbaicmit decharge (Cfs/h: 6.21808 S S
© Sinuiaton Data =————=u Soaur Canditon Clear Water ! L Y Y e —
#= =  CONTRACTED SECTION HYDRAULIC PARAMETERS:
Scour Condition a (Main Channel)
Amplification Factor 171 Et e Entire cross section:
Bridge Scour Summa acel
———————— | Flow Depth indludiing Contraction Scour 04 X {ed o Eneray arade ine slope at the contracted section (ft/ft) 0.0348463
z . ) Total flow in the contracted section (cfs) 1011.61
Scour depth from Long-Term Degradation calculations el e S R it | | | |

-

" North (FIPS 4601), NADE3 High Accuracy Reference Network, feet Image Source: Casey Kramer
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Abutment Scour

laj File Edit Display Data Modes Modestrings Elements Window Help
DsSsRET
Cemb
NP ATER Xl ]
Y Y IR i)

x| | z| [
fe' T T T T T T T T e M T T T TTTTT T /
4 i
== ¥ Hwater Depth ()f ® /
O Project . e /
[ Mesh Data bl //
o5 “ Parameter Value: U... |Notes
O Existing - Mesh g4 ¥ -8.0 e . 5 Z
Check boxes for scour components to be computet
=R Proposed - Mesh | \ HED e h): /
% 2 o Enable Scour Plot Options. L i charnel (eperoach} /
H -80 Multiple Scenarios | Approach section left bark station (ft) 17.709 g /
-3 Proposed_2r v ] 79 Approach section right bank station (ft) 52,1215 1 /
-3 Propased_100yr -50 Scenario Proposed_100yr - Approach section main channel width (ft) 34.4125 /
=7 B_Stress_lb_p_ft2 L 40 Scenario Name Proposed_i00yr Approach section main channel flow (cfs) 925,289 /
_ = + = Approach section main channel flow area (ft+2) 127.091 /
Froude o 30 Sreats Hew sceoall SR A Z s Approach section main channel wetted perimeter (ft) 34,6121 /
T Delete Current Scend Approach section main channel hydraulic radius (ft) 3.67188 %
i 20 | [ Approach section main channel hydrauiic depth () 3.69315
; Long Terfn Degrad; Computation Methad: ‘NCHRP J sed -1 {used for average depth upstream of contraction) g
T 1p Contraction Scour | Approach section main channel maximum depth 72 4.04756 %
Propased 100-Year WSE a_ = Approach section main channel unit ez erge (cfs/ft) 26,8881 ==
&= Pmm: 500 ‘;: 0.0 Defﬁt"e C:mmmn § 2yr | Aoproach secicn main chen. average i 7.28055 %
! 1 | | LeftBank Station =
[ Proposed_100r<C 15 Dofes Lot Overnnl [ 10yr Agpro~ct el velocity (Rfs) 8.74005 =
B3 Proposed_10yr 1 = Scour Canition Clear Water %
— Right Bark Station - - = ==
{3 Proposed_50yr Wt Dl | e Lc v Type a (Main Channel) T— Left overbank (approach; Used for overbank contraction scour cakculations): %
[ Proposed_25r Stmren | Abutment Type Vertical-wal abutment — 100y ) == _ _
g Scatter Data Local Scour at Pier! 500y Left overbank station (ft): 17.709 | =
5 Local Scour at Abu{ | Unit Discharge, Upstream in Main Channel (g1) 100y Leftoverbank average flow depth (f): 1.21974 =
Map Data ” —— Left overbank average velocity (ft/s): 5.22435 —
Unit Disch Constricted A 2) 37.75 fafft
DIE3 Moritor i 3t Dictire . Corstriced Acea (62) B Left overbank flow width (Ft): 12,993 E
D | Define Left Abutme) | D30 88.900000 mm 0.2mm is the lower limit for coh. .. Left averbank flow (cfs): 82,3306 1 v
O3 Domains = Left overbank unit discharge (cfs/ft): 6.33652
DB Materals Right Abutment Upstream Flow Depth 3.69 ft —
Define Right Abutm! | Befine Shear Stress of Floodplain = |
[IE3 Boundary Condiions ﬁ B Foodat trres Dex i oy ovsch Ui oy tve i # o) ot ecin e i Aok ) [0}
[OC3 1D Centerlines and Cross Sections - Flow Depth prior to Scour fe) ft Depth at Abutment Toe 7 o
OO Observation Lines Right overbank station (ft): 52,1215
o Right overbank average flow depth (f): 2.123%
e+ Bridge Seour q2/qL 1.40 Right overbani average velodty (ft/s): 292759 ax
\.[1%3 Bridge Scour Right overbank flow width (ft): 13.8618 m
1@ GIS Data Average Velocity Upstream e (' Right overbank fow (cfs): 86.1936 S
[ Annctation Dt % Critical Velocity above which Bed Materal of Size D and Sm... 9.21 fifs I Fooverbaicmit decharge (Cfs/h: 6.21808 S
8 st D E——— B Eere . e i —
T CaaEn 2 (Man Channe) 1555 CONTRACTED SECTION HYDRAULIC PARAMETERS:
Amplification Factor 171 Lt Enibre cross section:
Bridge Scour Summal acel
——————— |Flow Depth including Contraction Scour 404 \ leda Eneray arade line slope at the contracted section (ft/ft) 0.0348463
= = - Total flow in the contracted section (cfs) 101161
Scour depth from Long Term Degradation calculations el R f 58 e | | | |

’
Maximum Flow Depth including Abutment ScoLr Indiuding the long-term scour de... gl Sperifications  otracted section total wetted perimeter (7) 56.1825

Scour Hole Depth yS 230 Negative values imply zero’sco... u 3
# Scour Hole wain channel:

T 5 Angle of Repose .00 degrees Gantra-ted section left bank station () 26,1455
008:15:00 Ratio of Bottom Width of Scour Hole to Scour Hole Depth 0,00 1.0 means the bottom width wil . hiErE et R
008:20:00 e () 22,8703
008:25:00 { | Scour Hole Bottom Width 0.00 ft 22.8654
00830:00 . e e = aut o )

008:35.00 CAE ot o : I " i ) 853.281

008:40:00 frowse... | s/ ) 87.3542

0084500 du 87.33%

008:50:00 Ex  (adiusted for piers and skew)

008:55:00 Contracted section main channel skew aftie (degress) 1.18338

009:00:00 Contracted section main channel wetted permater (ft) 22,6641

009:05:00 ok Cancel E Contracted section main channel hydraulic radius 3.8543

009:10:00 Contracted section main channel hydraulic depth (fi) 3.81954

09:15:00 \\ . : {used for the depth prior to scour in the contracted c=chivg V

A 4.60188

B 09:20:00 1T AW \ i ; Contracted section main channel maximum depth (ft)

009:25:00 | Contracted section main channel unit discharge (cfs/ft) 37.7548

009:30:00 \ i Hebp... Contracted section main channel average velodity (ft/s) 0.38254

009:35.00 \ N

009:40:00 @

005:45:00

008:50:00 / ) oK

0 09:55:00 \

0 10:00:00 Z ¢ LA < \\\\\\\\\\\\\\\\\\\\\

BIEIEIES

Image Source: Casey Kramer

N

o

State Plane Coordinate System, Zone: Wast Morth (FIPS 4601), NADS3 High Accuracy Reference Metwork, feet Image Source: Casey Kramer
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Abutment Scour

To Demonstrate Requirement of All Flows Up To Scour Design Flood and Scour Check Flood ONLY

B " Bridge Scour Summary Takle x
Parameter Proposed_2yr |Proposed_10yr |Proposed_25yr |Proposed_S0yr |Proposed_100yr |Proposed_500yr  |Proposed_100yr-CC W Motes
Scenario [ | | [ | | [ | |
Contraction Scour
Selected Contraction Computation Method Clear-Water,.. Clear-Water ... Clear-Water ... Clear-Water ... Clear-Water a... Clear-Water an...  Clear-Water and Li... Clear-Water and Live-Bed Scour
Applied Contraction Scour Depth 0.00 0.00 0.00 0.00 0.00 0.16 0,10 ft
Clear Water Contraction Scour Depth -0.37 -0.30 -0.24 -0.17 -0.09 0.16 0.10 ft Item bolded is the governing contraction scour for scenario
Live Bed Contraction Scour Depth 0.61 0.77 0.73 0.71 0,70 0.71 0,71 ft Item bolded is the governing contraction scour for scenario
Local Scour at Abutments
Left Abutment
Abutment Scour Depth -0.07 0.67 1.25 1.79 2,30 3.55 3.24 ft MCHRP Method: Scour Condition A (ndudes LTD)
Max Flow Depth induding Abutment Scour 2.53 4.07 5.05 6.04 6.90 8.85 .44 ft Including the long-term scour depth
Total Scour at Abutment 0.00 0.67 1.25 179 2,30 3.55 3.24 ft
Right Abutment
Abutment Scour Depth -0.07 0.67 1.25 1.79 2.30 3.55 3.24 ft MCHRP Method: Scour Condition A (indudes LTD)
Max Flow Depth induding Abutment Scour 2.53 4,07 5.05 6.04 6,590 8.85 .44 ft Induding the long-term scour depth
Total Scour at Abutment 0.00 0.67 125 1.79 2,30 3.55 3.24 ft

Depths of Scour are Determined at PHD as Structure Type, Size and Location has not Been Determined

Total Scour Elevation at Each Infrastructure Component is Determined by Interdisciplinary Team as Design Progresses

A
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Abutment Scour

B ' Bridge Scour Summary Table X

Proposed_10yr |Proposed_25yr |Proposed_S0yr |Proposed_100yr |Proposed_500yr  |Proposed_100yr-CC |Units | Mo
| | [ || [ [ | |

Scenario
Contraction Scour
Selected Contraction Computation Method Clear-Water... Clear-Water ... Clear-Water ...  Clear-Water ... Clear-Water a... Clear-Water an... Clear-Water and Li... Clear-Water and Live-Bed Scour
Applied Contraction Scour Depth 0.00 0.00 0.00 0.00 0.00 0.16 0,10 ft
Clear Water Contraction Scour Depth -0.37 -0.30 -0.24 -0.17 -0.09 0.16 0.10 ft Item bolded is the governing contraction scour for scenario
C I ea r-Wate r Live Bed Contraction Scour Depth 0.61 0.77 0.73 0.71 0.70 0.71 0.71 ft Item bolded is the governing contraction scour for scenario
Local Scour at Abutments
Left Abutment
Abutment Scour Depth -0.07 0.67 1.25 1.79 2.30 3.55 3.24 ft NCHRP Method: Scour Condition A (indudes LTD)
Max Flow Depth including Abutment Scour 2.53 4,07 5.05 5.04 6.90 8.85 3.44 ft Induding the long-term scour depth
Total Scour at Abutment 0.00 0.67 1.25 T 2.30 3.55 3.249 ft
Right Abutment
Abutment Scour Depth -0.07 0.67 1.25 1.79 2.30 3.55 3.24 ft NCHRP Method: Scour Condition A (indudes LTD)
Max Flow Depth induding Abutment Scour 2.53 4.07 5.05 6.04 6.90 8.85 8.4 ft Induding the long-term scour depth
Total Scour at Abutment 0.00 0.67 1.25 1.7 2.30 3.55 3.2 ft
B ' Bridge Scour Summary Table X

Propose Proposed_10yr |Proposed_25yr |Proposed_S0yr |Proposed_100yr |Proposed_500yr |Proposed_100yr-CC [Units
u | |

Scenario | | [ | [ [v
Contraction Scour
Selected Contraction Computation Method Clear-Wate... Clear-Water ... Clear-Water ... Clear-Water ... Clear-Water a... Clear-Water a... |Clear-Water and ... Clear-Water and Live-Bed Scour
Applied Contraction Scour Depth 0.00 0.00 0.00 0.00 0.00 0.16 0.10 ft
. Clear Water Contraction Scour Depth -0.37 -0.30 -0.24 -0.17 -0.09 0.16 0.10 ft Item bolded is the governing contraction scour for scenario
L I Ve- b ed Live Bed Contraction Scour Depth 0.61 0.77 0.73 0.71 0.70 0.71 0.71 ft Item bolded is the governing contraction scour for scenario
Local Scour at Abutments
Left Abutment
Abutment Scour Depth 1.11 2.53 3.06 3.47 3.84 4.66 4,45 ft MCHRP Method: Scour Condition A (includes LTD)
Max Flow Depth induding Abutment Scour 371 5.93 6.86 7.72 .44 9.96 9.65 ft Induding the long-term scour depth
Total Scour at Abutment 1.11 2.53 3.06 3.47 3.84 4.66 4.45 ft
Right Abutment
Abutment Scour Depth 1.11 2.53 3.06 3.47 3.84 4.66 4,45 ft MCHRP Method: Scour Condition A (indudes LTD)
Max Flow Depth induding Abutment Scour 371 5.93 6.86 7.72 8.44 9.96 9.65 ft Induding the long-term scour depth
Total Scour at Abutment 111 2.53 3.06 3.47 3.84 4.66 4.45 ft
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