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Scour Evaluation Guide Revision

Scour Evaluation Guide
Revision

July 2023
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Scour Evaluation Guide Revision

Change 1 - Add Overview Chapter
Chapter 1
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Scour Evaluation Guide Revision (Change 1 - Add One Chapter)

= Change 1 - Added an overview Chapter 1 in the Guide.

= This Chapter summarizes the history of scour revisions since 2020.

= All previous Chapters offset one chapter.

new
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Scour Evaluation Guide Revision

Change 2 - Scour Documentations
Chapter 2
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Scour Evaluation Guide Revision (Change 2 - Scour Documentation)

Figure 2-1
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Refer to the TXDOT Scour
Analysis Guide
https://ftp.txdot.gov/pub/txdot-
info/des/quides/scour-
guide.pdf
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Scour Analysis Guide
Saptembaer 2023

New Bridges: Scour Analysis
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Figure -1 - Seowr Evaluation and Docunsentation Flowehan

Existing Bridges: Focus on using
Risk Screening and Scour
Vulnerability to prioritize bridges
that may need in-depth scour
analysis.

*Does NOT mean scour analysis
is not necessary.




Scour Evaluation Guide Revision (Change 2 - Scour Documentation)

Why a new bridge needs scour
analysis (e.g. HEC18, SRICOS,
Annandale’s Erodibility Index
Method)?

Or

Why a Scour Vulnerability
Assessment (i.e. SVA - Form
537) is not suitable to evaluate
scour for a new bridge?
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Scour Evaluation Guide Revision (Change 2 - Scour Documentation)

SVA requires enough channel history to
evaluate the vulnerability of a stream
crossing.

Table 8-3 — SVA Scoring Criteria fo{ Scour History Table 8-4 — SVA Scoring Criteria fmIChannel Migration History
Foundation Exposure from ygn Score Foundation Exposure from ymax Score
Minimal 22 No History of Channel Migration 0
Moderate 1 Channe_l migration has occurred, but the shift )
- has not impacted adjacent bents or abutments.
Major 4

Channel migration has occurred, and the shift
has impacted adjacent bents or abutments.
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Scour Evaluation Guide Revision (Change 2 - Scour Documentation)

«  Comply with FHWA and TxDOT requirements (also listed the TxDOT Bridge Design Manual,
Hydraulic Design Manual, Geotechnical Manual, etc).
» Bridges built by Local Agencies MUST comply too (Refer to Chp 7.4.6 of the Local Government

Project Management Guide). y

Texas

Department
of Transportation

Local Government Project
Management Guide

Liowzalid Galre@ o e] Propier SeC i, Traea (nirl i o Progriere. Diredar
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Scour Evaluation Guide Revision

Change 3 - Foundation Exposure Graphs
Chapters 3 and 8

2024 BRG Winter Webinar January 25, 2024 11



Scour Evaluation Guide Revision (Change 3 —-Exposure Figures)

Figure 3-1(b), Figure 8-1. This figure applies to both the
interior bent and abutment footings

{D Minor Foundation Exposure @ Major Foundation Exposure

@ Moderate Foundation Exposure @ Extreme Foundation Exposure

¥,= Max Allowable Scour Depth (Refer to Ch. 3 in the Scour Evaluation Guide)

r"\{:: ,—.-‘G
As-Built tp = footing As-Built

Channel Profile thickness Channel Profile
- | - [ [
[ I @ 7

— T't' - o
O el il S A e o T ‘
o AT t o | T

, & |

Erodible “—Non-Erodible
Soil or Rock Rock
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Scour Evaluation Guide Revision (Change 3 -Exposure Figures)

Figure 8-1 ~ ——
As-Built Previous 1/3Ya g puilt
Channel Profile Channel Profile
ltem 113 — W —— W
Rating A A ] A - i
| ! .. 0 i
— h ] [F B Hf]
54,3 —> @“ :ahr“ —“2 . o
A A 1 y =
432 —— ] |
@H ~ hu 1 ®JI. (v,-Hp iy %
| = [ ] 4 0
321 —/— (@ - @JL (v,-Hp }
Y 7 4 1 | '
[}
*Hf = zero if as built channel profile is @ T T°7T Hy = height of fill
below the bottom of footing. ) L L
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Scour Evaluation Guide Revision (Change 3 —-Exposure Figures)

CASE | — As Built Channel Profile At or Above the Bottom

O of Footing.
As-Bull Excavation
ClEnne) Sl & Backfill - Scour above bottom of footing is considered minor
l exposure.
S 7
'l - - Original Embedment (E;) of foundation or Y, (Both
: Y, and Y_,) should count from the bottom of footing
| I . a ab
Minor @ - .« Footing to the tip of piling/DS.
Bottom
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Scour Evaluation Guide Revision (Change 3 —-Exposure Figures)

O
CASE Il — As Built Channel Profile Below the
Bottom of Footing.
o
1l
i - Hf=0
As-Built .
Channel Profile el .
Bottom - The grade separation between the bottom of
footing and as-built channel profile is NOT scour.
XK
. - Embedment of foundation (E;) and Y, should
Minor @ count from as-built Channel Profile to the tip of
______________ Ll piling/DS.
MOdera_t?_@ _______ N o - Y, should count from the bottom of footing.
Major @

2024 BRG Winter Webinar January 25, 2024 15



Scour Evaluation Guide Revision (Change 3 -Exposure Figures)

MO
CASE Il — As Built Channel Profile Below the
Bottom of Footing.
T
-
As-Built Footi 3
Channel Profile ooting As-Built
Bottom Channel Profile Cl
XK _ 1
[ [ 1
Minor @ @ ol
Essentially the same as
Y L . . 0
______________ I ISR N I 7 = this situation
Moderate @ ®1r = |'°"|r
--------------------------------- ] |
Major @ ®" hh" I
________________________________ ) >
@
Extreme @ [ /[/ L ] B
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Scour Evaluation Guide Revision (Change 3 -Exposure Figures)

When calculating the maximum
allowable scour depth for a
pile/DS, do we need to account
the neglected depth from the
scour analysis?

i

[/
)
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Scour Evaluation Guide Revision (Change 2 - Scour Documentation)

Do we consider the neglected depth from scour analysis for
allowable scour depth?

*  Only when we have confirmation from the foundation design EOR that the calculated scour depth is
included in foundation design as a part of the neglected depth.

* A documented sample calculation of foundation design is recommended to attach to the Scour
Summary Sheet for inclusion in AssetWise.

* Reach out to BRG-GEO for more guidance.
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Scour Evaluation Guide Revision (Change 3 -Exposure Figures)

= Foundation Exposure Categories
Flg ure 8'2 for Spill-Through Abutments

Allowable Scour Limit for the
Approach has NO support.
Minor Moderate Major ‘
—l
| | | |
JI' 1 J!' JI‘
| [ |
— - Remaining
_______ <
\\\~— “- i ’_I'
= No significant undermining of riprap = Significant undermining of riprap = Significant undermining of riprap L.
- Embankment not affected « Undermining extends to embankment Remaining
Allowable Scour Depth at
Abutment Shaft
: J ; | | }
I ~ [ T | o
" T Concrete
Approach —_—
Slab
= No significant undermining of cap = Significant undermining of cap = Significant undermining of cap
= Embankment not affected * Undermining extends to embankment
* Bridge has concrete approach slab
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Scour Evaluation Guide Revision (Change 3 -Exposure Figures)

Do NOT ignore scour at Abutment

It can be a sign of:

= Contraction scour

= Lateral Channel Migration

= Slope Stability Issue (Geotechnical) at the approach.
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Scour Evaluation Guide Revision

Change 4 - Clarity on Coding Guide
Chapters 5
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Scour Evaluation Guide Revision (Change 4)

same guidance 1s also provided in Appendix A of this document for ease of reference. With Added consideration for

properly designed and functioning scour countermeasures, Item 113 is assigned an 8. Countermeasures
Table 5-1, 1s the basis of Item 113 coding for span bridges without designed and functioning scour
countermeasures.
Table 5-1 — Basis of Item 113 Coding for Span Bridges Without Designed and Functioning
Scour Countermeasures
. Calculated or Assessed Scour Depth Observed Scour Depth
Foundation Exposure ) .
(Frdm Scour Analydis) (From Inspection Record)
Minor 8 8
Moderate 5 4 Adjusted exposure category
Major 4 e coding correlations
Extreme 3" L
Motes: (1) If Major or Extreme foundation exposure is obsefredrreryimoodhng with scour assessment (see Section 3.4). Consult

Geotechnical Branch at scourfixdotpov regarding structural scour assessment, recommending repairs and
couptermeaanres and com documentation

{2} When observed scour depths are not consistent with calculated scour depths, this indicates a need to re-evaluate scour
viulnerability (e.g., Forms 337 or 338) and /or methods of scour analyses. ¢

Reminder that Scour
Evaluation should be
reviewed.
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Scour Evaluation Guide Revision (Change 4 Cont.)

The TxDOT Coding Guide includes detailed coding instructions for all three scour items. The

same gul id.[mr_n_dllm nm‘_ulf_d_m_ippendm A of this document for ease of reference. With
properly|designed jand|functioning scour countermeasures, Item 113 is assigned an 8.

Have to fulfill both Properly Designed and
Functioning to get a coding of “8”

IMPORTANT
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Scour Evaluation Guide Revision (Change 4 Cont.)

Designed Countermeasure:
« Countermeasures should be designed based on HEC23 or equivalent methods
 BRG Stone Sizing Spreadsheet for use

CROSS I ROADS

Sam——
Divisions | Bridge Division | Sections | Fisld Operations section
Scour forms and guidance
Stone riprap sizing < https://.crossroa_ds/divisions/brq/section_s/field-
« [B Stone Riprap Sizing Spreadsheet operations-section/scour-forms-and-guidance.html

Scour forms

[* Form 537 - Scour Vulnerability Assessment | [ Guide

* [* Form 538 - Scour Vulnerability Screening | [3 Guide

» [* Form 2605 - Scour Summary Sheet for Span Bridges | [ Guide

» [® Form 2606 — Scour Summary Sheet for Bridge-Class Culverts | [* Guide
s [® Form 2609 - Bridge Scour Plan of Action (tem 113 = 1) | [* Guide
» [® Form 2624 - Bridge Scour Plan of Action (Item 113 = 2) | [ Guide
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Scour Evaluation Guide Revision (Change 4 Cont.)

Properly Functioning Scour Countermeasure

* Like other structural or geotechnical elements, we should evaluate the
performance of a countermeasure system.

+ [Item 61 “Channel and Channel Protection” should be a good indicator.

« A few inspection cycles (not single) should be considered.
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Scour Evaluation Guide Revision (Change 4 Cont.)

Properly Functioning Scour NOT Properly Functioning Scour
Countermeasure Countermeasure

NOTE: 1. North channel bank is steep and has moderate scour due to channel bank and
run-off erosion. Rock rubble riprap has been previously placed to provide
protection and control scour but due to steep north channel bank some rock rubble
has partially settled in the channel bed.

Is countermeasure stable?
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Scour Evaluation Guide Revision

Change 5 - A New Scour Analysis Guide
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Scour Evaluation Guide Revision (Change 5)

Chapter @ - Detailed Seowr Evaluations Baged on Anafyis Appendix B — SRICOS Method for Contraction & Pier Scour
DETAILED SCOUR EVALUATIONS BASED ON ANALYSES SRICOS METHOD FOR CONTRACTION & PIER SCOUR
See the TxDOT Seour Analysis Guide in the Hydrology & Hydraulics Section. See the TxDOT Scour Analysis Guide in the Hydrology & Hydraulics Section.

\ )

®
Texas Bridge Scour
Department TxDOT resources
of Transportation 0 e .

Scour Analysis Guide T
September 2023 . Cospanoats

=

https://ftp.txdot.gov/pub/txdot-info/des/quides/scour-quide.pdf
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Scour Evaluation Guide Revision (Change 5 Cont.)

Design Division Bridge Division
» Hydrology & Hydraulics Section » Geotechnical Branch
- Scour Analysis Guide — Scour Evaluation Guide

regulatory compliance
scour documentation
scour assessment methods
scour condition ratings
stone protection riprap

site investigation
hydraulic modeling for scour
scour design flood
scour analysis methods
scour analysis reporting
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Scour Evaluation Guide Revision (Change 5 Cont.)

Scour Analysis Guide
September 2023

 Revised and Expanded Chp 9 and Appendix B for Scour Analysis

« Scour Evaluation Guide and Scour Analysis Guide are companion
documents

* Design H&H Section maintains Scour Analysis Guide

- Bridge Geotechnical Branch maintains Scour Evaluation Guide
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Scour Evaluation Guide Revision (Change 5 Cont.)

Additional TxDOT Bridge Scour Guidance

Hydraulic Design Manual
- Hydraulic Design Flood

Geotechnical Manual
— Erodibility criteria and foundation design

Bridge Project Development Manual
- Preliminary bridge layout review (PBLR)

Local Government Projects Policy Manual
— Applicable laws and regulations for local governments developing transportation
projects under the oversight of TxDOT
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Scour Coding Guide Revision

Scour Coding Guidance
SNBI

July 2023
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Scour Coding Guide Revision (SNBI)

= Current Federal/TxDOT Guidance
— Item 113 (Scour Critical Bridges)

Bundles Observed Scour and Calculated or Assessed Scour, as well as
the account for countermeasures.

<
As-Built
Channel Proﬁlew
ltem 113, Rating -
8 > (D "ﬂ”
8,7,5 43— @ ol
8,7,4,3,2 —1—> ® b
L
8,7,321 ——» @ B

2024 BRG Winter Webinar January 25, 2024 33



Scour Coding Guide Revision (SNBI)

= SNBI Coding

- Item B.C.11 (Scour Condition Rating)
* Accounts for Observed Scour ONLY (Not Calculated Scour)
* Accounts spatial extent for Minor and Moderate scour.

- Iltem B.AP.03 (Scour Vulnerability)
* Accounts for Calculated or Assessed Scour
e Countermeasures
* Documentations

- Item B.AP.04 (Scour Plan of Action)
* More clarity for documentation
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Scour Coding Guide Revision (Scour Condition Rating, Item ID = B.C.11)

7.1 = COMPONENT CONDITION RATINGS

Scour Condltion Rating
Farmat | Frequency [

e i [ ] = Only observed or measured scour.
Repart the scour conditson that represents the chserved of measured Scour uging one of the
following rodes, The entre code descriphon must be sabshed Jor the code to appiy.

Cate | Condton Desrgion = Account for spatial extent for minor and
T — moderate scour. (e.g. 4, 6, & 7)

mince or| isolated [moderate scour,
Madarybe geour; frangth snd stabidity of the bridge s not aMactad.
Widespread [moderate or isolabed major scour; strength and)or stability of the
c 3
Mujor scowr; strength andcr stablity of the bridge & sercusly afected. Condiion
typecally mecescitatios mone froquent mondtonng, baosd restrictions, and)or cormactive
mctions.

Mazjor soouwr; strength and|or stability of the bridge i seversly
Condition typecally necessitales frequent monforing, sigrifant load restrictions,
and)of COTRCED ackions 1o keep the bridge epen.

w & afe =

(X

[

Bridge & dhosed to traffic due b soour condition. Chanmel rehabitation may neturmn
the bridge to senvice.

Bridge i chosed due o S0pur condition, and i beyond comective #caon, Bridge
replacement is needed o nestone senvice.

| Commentary |
Refer to [hem B.AP.03 [Scour Mulneralelity) bo werify if the beidge has been determined to be

wtable or snstable for appraised scour Conditions.
Consider design scour depth and critical scour depth, ly found in hydraulic designs,
scour evaluations, and POWS, when debermining the scour condition ratings.

When observed conSRions ane not consishent with the scour design or the assumptions used in
the scour appraésal, this indi & nesed to 1 [term BAP.OY (Feowr Folmarability
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Scour Coding Guide Revision (Scour Vulnerability, Item ID = B.AP.03)

-wmnsn 8 Account for the scour evaluation/document not in

T e[ place (e.g. 0 & E)
-upmm-mxmumm mmummwmm
R T S by e S = Account for countermeasure installed and its brief
o Scour appratial hid not bisn Tha coded foe Bhin lam ace baded on the
S s |1ty ot e performance (e.g. B, C, & E)
B ﬁwmﬂm& m:t@mm . .
o, i oG, || S o oy petomed = Account for unknown foundation (i.e. U).
e Senur appranal M & daicad, g b r -

mwbuu;mh Appraisal Tess].

et | | WA e e b, = Account for calculated scour (e.g. A,B,C,D, and E)
critical, v, hhorar, oot o evospirnering st

T Soow appranal completed. | ivincler.ofim,

e~ g o i ypd = We will have a separate item for Channel Protection
E Scour appraial had not been sasbrserinen 10 sddredn Taekd Cldsrid Lo
mpisted. Temporary (mot conditons and the efect on bridge sy . . _
beioned) comtermeseos || componars Condition Rating (i.e. Item ID = B.C.10).
Scnur appraial han not been Use cose B when dewsgned, matalied, and
et Y 7.1 - COMPONENT CONDITION RATINGS
Dy st repoit this Bews if She bridge does ot m:u:;"u:“m =
s o @ ey 1 ndcatd s SRR 2 Channel Protection Condition Rating
Fl (et Lise pode [ Appr s u F Ttem ID
. e
appeoprite o migate the i of soowr. Specification
Use code C for bridges that could become Report the condition of the channel protection device(s) using one of the following codes. The
"'-'*"'“--_--w:,-‘ e entire code description must be satisfied for the code to apply.
wre et s,
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Scour Coding Guide Revision (Scour POA, Item ID = B.AP.04)

7.4 — APPRAISAL

Scour Plan of Action
Format Frequency Item ID
AN (1) B.AP.04
Specification Commentary

Report whether the bridge has a scour plan of | The NBIS requires a scour POA for bridges
action (POA) implemented using one of the over water that are determined to be scour

following codes. critical or have unknown foundations.
Code Description More information on scour POA can be found
] A scour POA is not required. at the FHWA Hydraulics Engineering website:

scour is required, ni http://www.flwa.dot. gov/engineering/hydraul/
I =~ Current Iltem 113.1

Y A scour POA is required and

e e s, P - POA on File

D0 ot report it f the ridge does ot rul functionslscour countemeasures. Blank - a) POA is not required.
cross over a waterway as indicated in Item A scour POA is a document that addresses, . . .
B.F.01 (Feature Type). based on risk, a schedule for repair or b) POA IS reqU|red bUt nOt on flle

installation of scour countermeasures, and/or
the monitoring, inspection, dosing, and
opening a bridge to traffic during and after
flood events to protect the traveling public.

A scour POA is implemented when those
responsible for actions under the plan are
aware of their responsibilities, and are
exercising them when called for during or
after a triggering event.

A bridge should have a scour POA when it
could become unstable for scour, and
temporary countermeasures are installed that
were not designed.
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Scour Coding Guide Revision (Crosswalk TxDOT — SNBI)

Al

Appendix A

recommended mapping

from current TxDOT coding to the SNBI is presented in Table A-1.

Table A-1 Recommended Mapping for TxDOT Coding to SNBI Coding

TxDOT Coding Guide New SNBI Coding
Item 113 Coding Item 113.1 Item 113.2 Item B.C.11 Item B.AP.03 Item B.AP.04
Scour Critical Scour Unknown [Scour Condition Scour Scour
Bridges POA Foundation Rating Vulnerability POA
N N
U Blank or U U
T
9 9 A 0
8 6,78 or9 AorB 0
7 5,6,7,8,0r9 B,C,orE O,N,orY
6 0,E
5 5,6,7,8,0r9 AorB 0
4 4or5 AorB 0
3 Blank or P 4.5,6,7,8, 0r9 CorD NorY
2 Blank or P 2or3 CorD NorY
1 Blank or P 1 CorD Nor¥Y
0 0 CorD

Code Mapping Website:

https://www.fhwa.dot.gov/bridge/snbi/codemapping.cfm#bc11
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Scour Evaluation and Upcoming Changes

Conclusions

= Scour Guide Revision

Clarification for the Scour Documentation Requirements

Exposure Figure modifications may result in higher coding

Scour Countermeasure Approach and Coding

A smooth transition to SNBI coding system
= SNBI Coding

- Less confusion due to more granularity of option
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Scour Evaluation and Upcoming Changes

QUESTIONS?

CHUN HO LEE, P.E.
Chunho.lee@txdot.gov
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