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Scour Memos & the HRA

Mark Bailey, PE Director of Hydraulics
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How did we get here?

* Scour is very important.
* 1989

e Early days

e Let’s fix it!
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Where are we now?

* https://www.in.gov/indot/engineering/hydraulic-engineering/

Public Meetings Subscribe to Q
4 e Careers Contact INDOT

’ |N_gOV 0 Indiana Department of Transportation Districts & Hearings e

Find an Agency Gov. EricJ. Holcomb

@ o = M Online Services ~ | Want To» FAQs

# Engineering » Hydraulic Engineering

S S 2
3 -~ A
; o

Hydraulics

e
-

INDOT Hydraulic Engineering designs or reviews all waterway projects including, but not limited to, bridges, culverts, storm sewers, and detention ponds along

state roads, U.S. routes or interstates or local proiects built with state or federal funds.
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Where are we now?

* Under Submitting Documents
* Bridge and Scour

Bridge and Scour

» Sample Bridge Report

* Sample Scour Report

* | Scour Memo Template |

. Scour Memo Template

Instructions
* HEC-RAS Memo Template

. HEC-RAS Memo Template
Instructions

NextLevel
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Where are we now?

e
O favegvuned
INDOT Broject Manager, 3o53a0 District

FROM: fasaigawand
Consultant Hydraulics Engineer
SUBIECT. SCOUR LETTER
Structure Mumber: 3OO0 IOLIHINE
Location: 30000
Dex. = JO000
Crosing. SRR
Comsultant: Consuitant Firm Mama
SPALS Type of Work: 30000

PART A - HYDRAULICS SCOUR DATA - PROVIDED BY CONSULTANT HYDRAULICS ENGIMEER,

ANALYSIS: 30000 X000 PE
Consultan: Hydraalics Engineer

Tomelar PE ShEp

REVIEWER: 000K Yo PE
INDOT Hytrzalics Eugiees

Drainzze Arsz X wmi
Q100 (AEP 1%) 3OO0 o

Q100 (AEP 1%) Elevetion 3R
Approved Scour Data. Three Span
Q100 (AEP I%) Contraction Scowr 300 &
Q100 (AEP 1%) Total Scor O &

Flowme Elevation VAE AR (fom HEC-RAS modsl)
Q100 (AEP 1%) Low Scour Elevation JorL L&

Q100 (AER 1%) Max Velacity o

G100 (AEP 1%) Avg Velocisy Worg, fs.
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Where are we now?

Location
EB1 Pier2 | Pierd | EBA
Battom of Fosting E. B8093 | E8099 | Eapgo | ssngs
Law Pile Elevatian 85607 | B5307 | Bs307 | mseo7
oo [ AEY [%) Low Seaur Elmation 85200 | g6200 | BA200 | ER2O0
Expased Pile Length (ft } 1893 [ 1899 | 1899 | 1893
Length of Pile Still Buried ift.) 3.01 .93 2.9 393
Disa of Sail used in Scour Analysis (mm) Q.01 0.01 o.01 ooy
o Rews of Piles 1 1 1 1
Tle Material Type: 3000

Provided Naative as peeded. .

Part A of this scour letter s provided by the Hydraulics Section and identifies the low scour elevation from the
draulic aralysis and makes acopmandatins for oM mUtizAton measures. The Mioruation from Pt A naay be used
by the Eridza Saction 2nd the Engmeer of Record to make the Eridge Scour Critical Detariration in Parts E 2nd C of
this letar, tmless the fival desarmeimation i made by the Hydrauics Engineer and noted as such in Parr & The stamp and
signarure provided by the INDOT Hydraulics Section is for the infomation provided in Part A
If e bridge is determined to be scour criical the Fallowing measures are recommenged:

Part A Scour Status
L Fieal Determiration — Parts B and C rot appliczble
L Mot Scour Critical
L Scour Critical
L Scour Stats Pendimg Pant B
(CIF Permit required: (Y-if scour critical I¥)
Tustification/Comments:

Where are we now

If you kave any questions or comments, please contact me 2t (300K) 300K- 30000

NextLevel
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Where are we now?

Part A Scour Status

[ Final Determination — Parts B and C not applicable
L] Not Scour Critical
L] Scour Critical

U Scour Status Pending Part B

CIF Permit required: (Y -1f scour critical/N)

Justification/Comments:

NextLevel
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Where are we now?

BAET B - BRIDGE SCOUE CRITICAL DETERMINATION - PROVIDED BY INDOT BRIDGE DESIGN
The recommendations given in Parts B and C are based on the Scope of Project indicated in the Subject of this memo.
Changes to the project scope require a resubmittal of the scour analysis to INDOT Hydraulics Section.

FE Samp:
DETERMINATION BY: JOOTX X330, FE PE tamp:

INDOT Bridge Design Engineer

Data Signed:

Part B Bridge Scour Status (once determination is made, send memo back to INDOT Hydraulics)
[ Mot Scour Critical — Part C not applicable
O Seour Critical

O Final Determination - The scour countermeasures indicated in Part A of'this memo shall be installed,
even if the bridge may have sufficient structural and geotechnical capacity in the scoured condition. Part
C not applicable

O Contingent Determmnation - If structural and geotechnical analysis indicates that the existing
foundations can accommodate all design loads while considering the potential loss of supporting material
to the scour depths given in Part & of this memo, the Bridge Engineer of Record may consider the bridze
to be Not Scour Critical. All applicable load cases shall be considered to ensure that the foundations are
adequete for all vertical, transverse, lateral, snd flexural loads. Special attention should be given to
changes in bearing types during bridze rehabilitation projects that could lead to changes in the distribution
of lengitudinal forces and thermal restraimt induces forces to the substructure units. In cases where the
installation of scour countermeasures is not anticipated to result in significant environmental or economic
impacts, the Bridge Engineer of Record may choose to forego this investization and consider the bridge to
be Seour Critical
NextLevel
O Contingent Determination - If Part A indicates that the scour countermeasures shown in the existing INDIANA
plans are sufficient, the Bridge Engineer of Record may verify that these countermeasures are still in
place, and thereby determine the bridze to be Not Scour Critical due to the presence of previously
installed scour countermeasures.

Where are we now?

PART C —BRIDGE SCOUR CRITICAL DETERMINATION — PROVIDED BY BRIDGE ENGINEER OF RECORD

The INDOT Project Manager, INDOT Bridge Asset Engineer, and the Bridge Engineer of Record may determine that a
“Scour Cnitical — Contingent Determination” warrants further analysis due to environmental, economical. or other
considerations. If the analysis concludes that the bnidge has sufficient structural and geotechnical capacity in the scoured
condition, the Bridge Engineer of Record may determine the bridge to be “Not Scour Critical’

PE Stamp-

DETERMINATION BY: XXXX XXXXX PE PE Signature: ;
SR = Engineer of Record

Bridge Engineer of Record

Date Signed:

REVIEWER: XXXX XXXXX.PE. PE Signature:
INDOT Bridge Design Engineer

Date Signed:

Part C Bridge Scour Status (once determination is made, send memo back to INDOT Hvdraulics)

[ Scour Critical

[ Not Scour Critical

NextLevel
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When do we have to do a scour analysis?

*Bridge Rehab Projects

1. Projects specifically addressing scour mitigation

2. Bridges with observed scour in the field.
3. Bnidge with a Scour Analysis Status equal to 7 in BIAS

NextLevel
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@ indot-itbentley.com
Bentley
AssetWise Asset  § ‘ mbaileyi@indot.in gov ‘ O Remember Me
a Reliability Inspections W (e | roaonpasswore

CONNECT Edition [ Login |
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BIAS?

C} AssetWise Main  Collector ~ Manager  Administration  Help

ONNECT Edi

(263)63-86-04697 B [022828] (04.76 S SR 28) @ (REDWOOD CREEK)
Report Filter 006-17-04695 B [001850] (01.81 W SR 427) @ (1-69 NB/SB)
018-09-01971 A [004690] (01.90 E SR 29) @ (GRASS RUN CREEK)
041-42-05083 BSBL [014690] (00.58 S US 50) @ (KELSO CREEK)
056-39-02469 [020340] (00.18 W SR 7) @ (ABANDONED RR)
057-26-01469 A [020520] (01.39 5 SR 168) @ (SMITH FORK)
066-88-07469 A [023685] (01.00 W US 150) @ (HONEY CREEK)
067-18-05469 B [024190] (03.64 5 SR 3) @ (NO NAME CREEK)
071-04-05833 B [024690] (00.26 5 SR 18) @ (SALMON CREEK)

09-00509 [0064691 (00.53 S OF US 24) @ (GOOSE CREEK)

No rows found

NextLevel
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BIAS?

Afﬁf!w‘ie Main Collector ager Administration Help Type Asset Name Here...

Asset Details: (263)63-86-04697 B & Sent Emails H +Show More Details H [# Edit Asset Values H Q Show on Map H +Create Report

Quick View Asset Info Files Scheduling Administration

Parent Asset: Crawfordsville

Asset Name: (263)63-86-04697 B B8

Asset Code: 022328

Asset Type: Bridge

Structure Status: Active Structure

NBI 098A: Border Bridge: Neighboring State Code:

NBI 099: Border Bridge Structure Number:

NBI 098B: Border Bridge: Percent Responsibility:

Border Bridge: No

Lead State: N/A

Add'l Structure Details:

NBI 007: Facility Carried by Structure: SR 263

NBI 006: Feature Intersected: REDWOOD CREEK

NBI 009: Location: 04.76 S SR 28

NBI 011: Milepoint: 0005.410

NBI 016: Latitude: 20.21189

NBI 017: Longitude: -87.39365

NBI 058: Deck: 6 - Satisfactory Condition (minor deterioration)

NBI 059: Superstructure: 6 - Satisfactory Condition (minor deterioration)
NBI 060: Substructure: 6 - Satisfactory Condition (minor deterioration)
NBI 061: Channel and Channel Protection: 7 - Bank protection needs minor repairs
NBI 062: Culverts: N - Not Applicable

NBI 041: Structure Open, Posted, or Closed to Traffic: A - Open ms.’fﬁhevel
MAD-RP: 5

MAD-Offset: 0.432

14
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BIAS?

P r—

The report sections below are included in the selected group.

©)

Save Order Changes H Add Sections/PDF Attachments H View PDF ‘

Ins¢
!nclude e
Remove . pring TRl oy
N Order Section Name of
section Contents :::;
\E\ [Report Cover | view C
(a] [Table of Contents | view c
8| [Location Map | view =
‘?‘ [Executive summary | view C
‘E‘ ‘Nationa\ Bridge Inventory ‘ View C
(0| [6 | [elemens | view c
8| [Pictures | view =
8| [Sketches Jview O O C
\E\ [Maintenance Needs | view c
Save Order Changes ‘ Add Sections/PDF Attachments ‘ View PDF H Email PDF ‘
y

(263)63-86-04697 B

%9

¥ Report Info

Pictures/Files
Location Map
Asset Files
NBI Error Check
™ Field Notes
National Bridge Inventory
Under Records
NBI Calculations
Element Inspection
Executive Summary
Scour Plan of Action-W
Delinquent Inspection Reporting
™ Misc Asset Data
Miscellaneous Asset Data
MAD2
Scour Channel Profile
Bridge POA Monitoring Log
™ Scour Analysis
Scour Analysis
™ Maintenance
Maintenance - Bridge
¥ Critical Finding
Critical Finding Maintenance
™ Load Rating - Bradin

Load Rating - Bradin

. NextLevel
¥ History INDIANA

AAAN Uicenms -
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BIAS?

National Bridge Inventory Scour Critical Bridge Appraisal

NBI 113: Scour Critical Bridges | g

Scour Deter

(ToBe C

NBI 113a Scour Critical Bridges Comments |Th

eam end of pier

@ (263)63-86-04697 B
£ 9%

4

by ics)

Scour Analysis Status

Scour Analysis Date

Scour Analysis Determination

¥ Report Info
Report Sections

&

Hydraulics Comments ‘

Pictures/Files
Location Map
Asset Files

Scour Cri

al Follow-up Action by Bridge Inspection

Scour Critical Safety Status

Date of Counter Measure Placed or Field Verified

NBI Error Check
™ Field Notes
National Bridge Inventory
Under Records
NBI Calculations

Bridge Inspection Comments

Elernent Inspection
Executive Summary
Scour Plan of Action-W

Scour Delineators installed

Delinquent Inspection Reporting
™ Misc Asset Data

Miscellaneous Asset Data

MAD2

Scour Channel Profile

Bridge POA Monitoring Log

¥ Scour Analysis

™ Maintenance
Maintenance - Bridge
¥ Critical Finding
Critical Finding Maintenance

¥ Load Rating - Bradin

NextLevel
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BIAS?

IS| 5-Scou |* Scour Analysis Date |:
- 1-Scour Analysis on file -

2-Scour POA on file

3-Scour Analysis is NOT on file, bridge L
should have been designed for scour

4-Scour Analysis is not on file, scour

= analysis being performed in house

{ - 5-Scour Analysis not on file, scour a
analysis needed

Ol 6-Scour Analysis not needed. Structure
type is not susceptible to scour

7-Bridge programmed to be rehabbed ar

-

1S renlarard NextLevel
17
National Bridge Inventory Scour Critical Bridge Appraisal
NBI 113: Scour Critical Bridges 8 NBI 113a Scour Critical Bridges Comments |There is channel scour at the downstream end of pier
. P
Scour Determination by Analysis (To Be Completed by Hydraulics)
Scour Analysis Status| 5-scou |+ Scour Analysis Date Scour Analysis Determination
Hydraulics Comments
P
Scour Critical Follow-up Action by Bridge Inspection
Scour Critical Safety Status Date of Counter Measure Placed or Field Verified
Bridge Inspection Comments
A
Scour Delineators installed
Nextievel
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HRA Demonstration

* https://www.in.gov/indot/engineering/hydraulic-engineering/

Information about n navirus (COVID-19)
et the ltest information about. s an the indiana Depariment of Health preprations here - Granavivs.ngo

U

Nextiovel
19
HRA Demonstration
* https://itap.indot.in.gov/.
e Click Enroll New Application
E PINGSY  [NDOT oot ticsaca aucanonpanway
Nextiovel
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HRA Demonstration

v Human Resources

Bonus Automation System Launch
Employee Development Training Admin Launch (i}
Employee Development Training Request Launch (1]
HR Organizational Charts Launch (i ]
Hydraulics Request Application Launch &+
PathWeb Launch (1]
PayWise Launch & 0
NextLevel
- Nenbn- INDIANA
HRA Demonstration
* What role to you need to request?
Home » Applications » Hydraulics Request Application
o3 &
icati PP Users PP Roles
Role @
+ Add New | [f) Excel Export
Auto Assign T
HRA Bridge QA HRA Bridge QA Role Not Auto-Assigned No Internal, External (excl. An.
HRA QA HRA QA Activity Role Not Auto-Assigned No Internal, External (excl. An. Active
/25/2021
HRA Reviewer HRA Read-only Reviewer Not Auto-Assigned  No Internal, External (excl. An. Active
3/25/2021
HRA Requester HRA Requester Not Auto-Assigned No Internal, External (excl. An. Active
3/25/2021
HRA Engineer HRA Enigneer Not Auto-Assigned ~ No Internal, External (excl. An. Active
3/25/2021
Administrator Administrator Not Auto-Assigned No Internal, External (excl. An. Active NextLevel
3/25/2021 INDIANA
Page 1 of 1 » " 10 ¥ items per page 1-6of Gitems

22
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HRA Demonstration

hraindot.

PINGQY  [NDOT vocusc nequestppicaton

# &

oM SOl AMN uogour

Viekcome Mark Baey

5

o

2 Annauncaments (1)

runing . scneduis, Wo apologize

AN Totak1135

4 m rl
[ Dus Soon Saved Submatad In Progress

5 2
QAln Progress: Ready for
Bridge OA

| Wnclude Completed Requests

oau... T Croated By T Route Assat T[ Mow Undocumentes ¥ woor Y[ Assigned ¥ Design w T Date suws T
© u: me Assats Project ey Raviow g Dato
Organizat. o Need.
Dot =
H T P —. |- el .
Bran oty 26 ayts)
Engnest
INDOT - Shattuck, Reptacemant 04052021
z Baly Mark  Hydeauiics 1485 1485-165-10518 8 1800758 ¥ Schmidt Wilkam | Bricg Reva asz0nt
Bran oty 225 dayts)
Engreer
INDOT - Paogat Replacenant owos021
& Batoy Mark  Hygeauiis i 037.49-10585 NEL W R Schmidt Wilkam | Bridge Revan - w20 S
Engnes
pe Pangall 2 ¢ owosra2t
101 Baloy, Mark Hydraulics PRED 1485-156-10580 1801605 o No Schmidt, Willam  Bridge Roview epiacement | oups202
norow . 221 dayis)
Engnes
oun2et
z Srtem HRA  Sylemuses  SRE4 Toon0148322 to Dougherty, Mearl Permit vzszn Pl
® 2 E
Hz > [ RN — B - P el -
r )
NextlLevel
INDIANA
NextLevel
INDIANA
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HRA Demonstration

8 6 3 0
Submitied In Progress. QAln Progress Ready for
m Bridge QA

~—F
B T T S—

| Request Y| CrestedBy Y| CresiedUser Y| RouteMame Y| Assets Y| Mew Y| Dest T[] moor Y| ssuvey Y| R
0 Organiration - Project Needed?
Mansger
JE— ) CV 032048
@o/lslloll @l g”:m“ '"D',”";‘d' o 09598, CVI46S-  CLV002-064-4362 Yes S
- Sendces 04542 50
(o] ollg] 2 Systom, HRA SystemUsers  Route 53 TABIIA23 No Pen
[ = INDOT - Hydeaulics
®|s]2][a] « Bochm James L 165 CLV 28190 No s
BARE Bracamontes. INDOT - Technical
T %0 David Services 3 033-20-02765 No Bdd
S i
NextLevel

INDIANA
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HRA Demonstration

e ey =S 1 =y
Create Hydraulics Request X
Request Type v
* Fields with this color backgroul h
Bridge
Drainage Complaint l © Cance
LPA

Road: Storm Sewer or Detention

Small Structure

NextLevel
INDIANA
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HRA Demonstration

Create Hydraulics Request

Request Type Bridge
Asset # or Des # Des #
Des # 190075
Design or Review 1800757
1900758
Fields with this color backgrou 1900759
1900750
1900751
1900752
1900753
1900754
NextLevel
INDIANA
27
Create Hydraulics Request X
Request Type Bridge v
Asset# or Des # Des # v
Des # 1900758
Design or Review Review =
* Fields with this color background are required
NextLevel
INDIANA
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HRA Demonstration

hraga.indot.in.gov,

Saved Submitted In Progress Ready for QA QA In Progress Completed [i]

Request Information

Request Type Bridge

Design Review Review

Sub Type v
Scour

Due Date Shorter Or Longer Than 45 Days?
Replacement only

COther

|s Resubmittal ?

Request Determination

Asset # 1465-165-10513 B B Note,

New Undocumented Asset #

e NextLevel
INDIANA
29
hraga.indotin.gov
Saved Submitted In Progress Ready for QA QA In Progress Completed [i]
Request Information

Request Type Bridge

Design Review Review

Sub Type Replacement only -

Standard Priority Due Date 04/06/2022

Due Date Shorter Or Longer Than 45 Days? D

|s Resubmittal? No v
NextLevel
INDIANA
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HRA Demonstration

hraga.indot.in.gov,

Saved Submitted In Progress Ready for QA QAln Progress Completed i)

Request Information

Request Type Bridge

Design Review Review

Sub Type Replacement only v
Standard Priority Due Date 04/06i2022

Due Date Shorter Or Longer Than 45 Days? D

Is Resubmittal? No v

Request Determination

Asset# 1465-165-10518 B B Note: Ass

New Undocumented Asset #

NBI #
Des # 1900758 [/ SPMS DES Full Project Listing
NextLevel
INDIANA
Route Name
HRA Demonstration
INDOT Project Manager Shattuck, Brian
Is There Known Overtopping Or Erosion? No =
Document Attachment
I R S N
Page 0 of 0 10 »  items per page
NextLevel
INDIANA
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HRA Demonstration

Upload Documents x

pE——
{] SelectFiles... Clear Files

e e i

Page 0 of 0 10 v items per page No items to display

Upload Status [Z) _* Upload Files

© Close

NextLevel
INDIANA
HRA Demonstration
Upload Documents x

(%] | HydroMemo Preim CLV-10094 pdf HydroMemo Prefim CLV-10094 Pending -

[E] CLV-10084 hy8 CLV-10094 Pending

(%]  cLv-10084 report por CLV-10094 report Pending .

4 »

Page 1 of 1 10 v | items per page 1-3of 3items
Upload Status 0% | EEXTT
® Close

NextLevel
INDIANA
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HRA Demonstration

+ ¥ iter Design Computations
Final Design Computations
Other
Plans
Preliminary Memo
Model

Reports

NextLevel
INDIANA
HRA Demonstration
Design Computations Plans Preliminary Memo Model Reports
Bridge Scour One of these X X X One of these
Replacement Only One of these X X X One of these
Other One of these X One of these
Drainage Complaint One of these X One of these
LPA One of these X X X One of these
Road: Storm Sewer or Detention Storm Sewer One of these X One of these
Detention One of these X One of these
Other One of these X One of these
Small Structure Rehab and replacement options One of these X X One of these
uetu P pti NextLevel
INDIANA
Replacement only One of these X X One of these

36
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HRA Demonstration

Select Files, Clear Files

I S Qe
E] What You Can and Cannot Ask in an Interview pdf Design Computations What You Can and Cannot Ask in an Int Pending -
[E] SearchExport (17).xlsx Plans SearchExport (17) Pending
[z] Scour-Data-Form-Instruction-for-Consultants-ver-3. Preliminary Memo Scour-Data-Form-Instruction-for-Consult Pending
[%]  ScourMema 07-38-04833C pof Modsl v || ScourMemo 067-38-04833C Pending
4 3

Page | 1 of 1 10 ¥ | items per page 1-4ofditems
Upload Status (il % Upload Files
® Close

NextLevel
INDIANA
HRA Demonstration
1@ Rating Rec D:828] | HRA e C
#@ hraga.indot.in.gov/Hydraulics/Home/RatingReque{
{ Saved Submitted In Progress Ready for QA QA In Progress Completed @
Renuest Tune amall Strictura Created Ry
NextLevel
INDIANA
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HRA Demonstration

Source
INDOT Project Manager Shattuck, Brian

Is There Known Overtopping Or Erosion? No v

Document Attachment

HYD What You Can and Cannot Ask in an Interview 1900758 for Hydraulics Ser...  Design Computations WWhat You Can and Cannot Ask in an Interview
HYD SearchExport (17) 1900758 for Hydraulics Services xisx Plans SearchExport (17)
ScourMemo 067-38-04833C pdf Model

ScourMemo 067-38-04833C

prelim ScourMemo 1465-165-10518 B 02-20-2022 doc Preliminary Memo Scour-Data-Form-Instruction-for-Consultants-ver-3 0.

Page 1 ofl 10 v | items per page

* Fields with this color background are required

[®) Save For Later + Submit Request € Cancel Request

NextLevel
INDIANA
HRA Demonstration
hraga.indot.in.gov,
Saved Submitted In Progress Ready for QA QA In Progress Completed (i
Request Information

Request Type Bridge

Design Review Review

Sub Type Replacement anly -

Standard Priority Due Date 04/06/2022

Due Date Shorter Or Longer Than 45 Days?

Is Resubmittal? No -
NextLevel
INDIANA
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HRA Demonstration

Total:151

Past Due Due Soon Saved Submitted in r—vrogrsss Ready for QA QAln ngress Reany for Bridge QA In Complete
Bridge QA Progress

"
-E [v] include Compieted Requests:

Requ.. Y ceaced Y| Created Y| Route Y| Asset# Y New Y| Des# Y| INDOT Y| Is Y| Requ... Design Y| Sub Y Creted Y| DueDate Y| Status Y
D ; Name Undocu... Pm;m Survey 1yp= view Type
Asset# Need..
INDOT -
1465-165-10518 Shattuck, Replacement 04/06/2022
1429 n, Clair | Hydraulics 1900758 02/20/2022 Submitted
E Brian only 45 day(s)
Englneer

NextLevel
INDIANA
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Pro Tips

* You have to have an asset # or new undocumented asset # before you
can submit a request.

* If you have a new undocumented asset #, you have to click Save for Later
before uploading files, or the file upload will not work.
* The HRA will automatically time out after 10 minutes of inactivity, but
it won’t tell you it timed out.

* If it’s been close to 10 minutes, click the home button in the top right before
continuing to work in the system to avoid disappointment.

NextLevel
INDIANA
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Q&A / The End

|||||||

43

Contact Info

* Mark Bailey
(317) 233-2096

mbaileyl@indot.in.gov

* Design Questions: hydraulics@indot.in.gov

|||||||
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