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FINDING
2. Plans of Action (POAs) for Scour Critical Bridges 201D

MDOT did not ensure that the POAs developed for scour critical bridges contained
all recommended information. Comprehensive POAs would better establish
specific action to take during flood events to maximize public safety and ensure the
most efficient use of State and local resources.

Material Conditions: 2010

MDOT did not complete or ensure the
completion of all scour evaluations and
plans of action for scour critical bridges
(Finding 1).
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§650.313 Inspection procedures.

(e) Identify bridges with FCMs,
bridges requiring underwater
inspection, and bridges that are scour
critical.

(3) Bridges that are scour critical.
Prepare a plan of action to monitor
known and potential deficiencies and to
address critical findings. Monitor
bridges that are scour critical in
accordance with the plan.

Metric #18: Inspection procedures — Scour Critical Bridges rev 4/1/13

NBIS Reference: 23 CFR 650.313 (e) Bridges that are scour critical

e Bridges over water have a documented evaluation of scour vulnerability.

* Bridges that are scour critical have a scour plan of action (POA) prepared to monitor known
and potential deficiencies and to address scour critical findings.

* Bridges that are scour critical are monitored in accordance with the POA.
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IDENTIFIER DATE

GUIDANCE 10231 06/04/14

EFFECTIVE

&MDOT

Michigan Department of Transportation

DOCUMENT SUPERSEDES DATED

10231 04/30/15

RESPONSIBLE ORGANIZATION: Bureau of Highway Development — Design- Bridge Development

SUBJECT: |Coding and Managing Bridges for Scour Vulnerability

Purpose

The purpose of this policy is to identify MDOT and local agencies’ responsibilities for the management
of bridges vulnerable to scour. MDOT’s goals for management of scour susceptible bridges are:

Ensure the safety of individual bridges and bridge approaches crossing waterways.
¢ Perform Scour Evaluations following procedures listed in HEC -18.
» Develop and implement Plan of Actions (POA).
¢ Address critical findings by initiating follow up actions such as scour monitoring,
mitigation, or replacement.
Reduce the network wide risk of bridge scour and minimize future flood damage to bridges.
e Utilize data driven, risk-based asset jganagement. See MDOT Scour Risk Assessment, or Loca
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ITEM 113 Coding: 8 Stable for assessed or calculated scour condition.

Coding Requirements for Abutments:

2016 MBC Workshop

The top of spread footings at abutments must either be belo
calculated scour or have properly designed and constr
countermeasure installed with the bottom of the coun
header placed below the contraction and long term

Rip rap used at abutments to achieve this ratin
specifications for durability and gradation as
provision for rip rap.

Countermeasures shall be desig
horizontal plan requirements acc



ITEM 113 Coding: 8 Stable for assessed or calculated scour condition.

Coding Requirements for Piers:

e The top of pier footings must be below the total scour depth
(combined local, contraction and long term scour depth) with
accounting for the benefit of scour countermeasures in or
eligible for a coding of 8. Piers cannot rely on counte
be coded an 8.
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ITEM 113 Coding: 7 Countermeasures have been installed....

Coding Requirements for Abutments and Piers
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Countermeasures installed at abutments may be coded
designed countermeasures where “As Built” plans or
records cannot be reviewed to verify proper placemen

Countermeasures installed at existing piers ma
designed and where “As Built” plans or constr
proper placement. This includes specificati
of material, placement methods, pad di
installation.



ITEM 113 Coding: 6 Scour Calculation/Evaluation has not been made.

Wrong Answer
TRY AGAIN!

Metric 18: Scour

Bridges Evaluated for Scour
Compliance Deficiencies ldentified
Previously identified bridges - ltem 113 =60or T

Has bridge been I r——— —
evaluated for scour? Newly identified bridges™ - ltem 113 =6or T

Previous year - ltem 113 =6or T

90 (State) / 180 (L.A.) Days to resolve the issue ¢
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FHWA Metric 15 Bridge Files

Waterway Data: S7%
Scour Evaluations: 84%

Metric #15: Commentary

General: As outlined in Section 2 of the AASHTO Manual (MBE) the bridge file contains ¢
range of information applicable to bridge inspection which may be located in more than one
The list of applicable significant bridge file components for Metric 15, which is a subset of tl
list provided in the MBE is, composed of’

Inspection reports

Waterway information — channel cross-sections, soundings, stream profiles
Significant correspondence

Special inspection procedures or requirements

Load rating documentation, including load testing results

Posting documentation

Critical findings and actions taken

Scour assessment

Scour Plan of Action (POA)(for scour critical bridges and those with unknown
foundations ) and documentation of post-event inspection or follow-up
Inventory and evaluation data and collection/verification forms
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FHWA POA Temoplate
SCOUR CRITICAL BRIDGE - PLAN OF ACTION

1. GENERAL INFORMATION

Gtructure number:

Structure Name: State mighway or facility carried: _
Bridge replacem Michioan.oov Home

ent plans (if scheduled):

Year built: Year rebuilt: .
3 3 date:

Strocture type: ] Welcome Rich Kathrens

Structure size and description:

Admini i
Eoundations: [ Known, type ] Unknown inistration

Subsurface soil information {check all that applyl: [m] Hon-cohesive [ Cehesive

Does the bridge provide ervice to eMergency facilities andfor an evac pation route {YIM?
if so, describe:

Structu
2. RESPONSIBILITY FOR POA re inventory Summary

Total No. of Structures

uthor(s) of POA {name, title, agenwmrganizatiun, telephone, pager, email):

n. D
Date: - Highway (NBI) Structures greater than 20°

Highway Structures less than 20°
Concufrences on POA [name, title, agenwmrganizatiun, telephone, pager, emaill: Fail Road Structures (X
L L7} ¥ |_
 ’ Fedestrian Structures (F)
SOA updated by (name, title, agensy. organization]: Date of update: __ Cther Nan-Highway Structures (V, P!
y Struc s (W, Plaza)

items update:

Additional Bri
ridge Inve .
POA to be updated every months by (name, title, agenny!nrganizaﬁnn]: Bosted Str tg ntory Information
Sted =ruciures

o b Closed Structures
Fracture Critical Structures
Scour Critical Structures
Scheduled/Jnder Canstruction (3, G)
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g RIDG Bridge Management
l and Inspection Systen
Michigan.gov Home MIBRIDGE Home | Contac

Welcome Richard Kathrens D bS'E' ' .'l.':'lj

Administration Bridge Management Assignments [
Assassad
Information Sd

Facility Latitude / Longitude s {:alfl_llataj

i Eeature L enoth | Width

el SCOUR EVALUATION

p I [tem 113 Scour Criticality 3 8C - Unstable Source of [tem 113 Assessed

[tem 71 Waterway Adequacy 7 Above Minimum
Level | Assessment Yes

Level Il Analysis Yes

Document Date Document Name Document Type
03072016 MOOT Level Two Example. pdf Level Il
0072016 MDOT Level One Example. pdf Level |

Calculated Values

Scour Analysis Frequency 25 Year 50 Year 100 Year 500 Year Comments
Anticipated Surface Elevation (ft) 58175 58563 600.21 602.3

Distance Below Bottom Chord (ft) 5.0 45 0.0 0.0 Fressure Flow atthe 100 Year
Anticipated Flow (cubic ft'sec) 150.0 180.0 2005 22524
Anticipated Pressure Flow (/M) M M Y Y
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Scour Evaluation

File Storage MICHICAN DEPARTMENT OF TRANSPORTATION

LEVEL ONE scour ANALYSIS WORKSHEET

Date: May 2003 By: MJH Structure No: 4

e L 3

Wat C_lci
o £rcourse: Icicle Creek
Ces are to HEC-20, 3™ Edjtign,

Data Collectinm

SCOUR EVALUATION

ftem 113 Scour Criticality 3 3C - Unstable Source of lkem 113 Assessed

ftem 71 Waterway Adequacy 7 Above Minimum

Level | Assessment Yes
Level ll Analysis Yes

Document Name

CO7F2016 MDOT Level Two Example. pdf Lewvel Il
03072016 MOOT Level One Example. pdf Level |
Calculated Values

Scour Analysis Frequency 25 Year 50 Year 100 Year 500 Year
Anticipated Surface Elevation (it) hB1.75 hB85.63 60021 602.3
Distance Below Bottom Chord (1) 50 4.5 0.0 0.0 Fressure Flow atthe 100 Year
Anticipated Flow (cubic ftisec) 150.0 180.0 2005 22524

Anticipated Pressure Flow (/M) M M Y Y

Comments
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CROSS SECTIONS
Document Name
2015 03 Sample X-Section.xls

X-Section Information
File Storage Document Date
03082015
2005 05 Sample X-Section.xls
2000 D6 Sample X-Section.pdf

05/07/2005
06/06/2000

Mich
ichigan De{:\al't'ne"l of T':.ns::-::-rt.:f
tla’

ROFI_E REF’OF:T

=t STREAMBED
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Looking Unrstreamy L]
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Elevation )
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Station )
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Waterway: Substructure Information

5 Epoy Overlay
0 None

1 Epoxy Coated Reinford
C Foofing Steel H Files ¥

1084 Wearing Surface
108B Membrane
{08C Deck Protection
505  Footing Type

L

SiA Data )
Type & Dims. (Edit}

Insp. Data  (Edit}
Route ON_ (Edit)

NAVIGATION DATA

Ja Navigation Control Route UNDER  (Edit] STRUCTURE DIMENSIONS
- - 0
39 Vertical Clearance (ft) 77.9 Misc. data iE—ﬂlﬂ‘ 34 Skew 1Yes, flared ® QNG
40 Hori 1Cl ft Load Rating (Edit] 35 Structure Flared ;
orizontal Clearance (ft) 147.6 Waterway Data (Edit) 45 Number Of Main Spans 1

111
116 Lift Brdg Vert Clearance (ft) 0.0

Pier Protection 2 In-p 46  Number Of Approach Spans

SUBSTRUCTURE INFORMATION

Foundation ';HQE.EL? Hmihﬁger l[q ;ﬁf’r Footing Type Depth Known Soil Type

Abutment A N NIA N A Spread Ftg Soil Y Mon Cohesive

Abutment B N N/A N B Footing Timber Piles Y Non Cohesive
Fier 1 Y 51 Y C Footing Steel H Piles Y Cohesive
Pier 2 Y 8.2 Y H Curtain Wall Y Cohesive
Fier 3 Y 186 Y | Spread Footing Rock Y Rock
Fier 4 Y 243 Y M Gravity Steel H Files N Rock
Fier 5 Y 122 Y Q Gravity on Rock N Unknown
Pier & Y 35 Y U Unknown N Unknown
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Scour POA updates:

Summary of POA Authors

PLAN OF ACTION AUTHORS
Name
.TEST LA Bridge Owner
.TEST Consultant .Bridge Engineer

JTEST MDOT Hydraulics

Agency Phone

Saginaw County 517-322-5715
Consultant A 917-322-6092
MDOT Hydraulics 917-322-5717

Email
kathrensr@michigan.gov
kathrensr@michigan.gov

kathrensr@michigan.gov

KATHRENSR
Last Modified Date
03/07/2016
03/07/2016
03/07/2016

SCOUR VULNERABILITY
Item 113  Scour Criticality

Item71  Waterway Adequacy
Level | Assessment

Level Il Analysis

3 Source of ltem 113 Calculated

5
Y 09/29/2015
Y 09/29/2015

Executive Summary Scour Evaluation

Scour calculations were performed on the 100 and 500 year events in 1990. Bridge abutments are set back from the river so there is no calculated abutment
scour. Estimated scour at pier 1 is 5' +/- (EL 572'), pier 2 is 35' +/- (EL 520'). pier 3 is 36' +/- (EL 517), pier 4 is 17" +/- (EL 510), and &' +/- (EL 570") at pier 5 in
the 100 year event. Estimated scour at pier 1 is &' +/- (EL 571'), pier 2 and 3 are 38' +/- (EL 514"), pier 4 is 18' +/- (EL 509'), and &' +/- (EL 570') at pier 5 in the
500 year event. The bottom of footing for Pier 1 is 565, piers 2-3 is 546", pier 4 is 548' and pier 5 is 560
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Scour Vulnerabilit
y and Substructure i ion i :
sopulated from the Waterway data information is automatically

SCOUR VULNERABILITY
Item 113  Scour Criticality

3 Source of item 113 Calculated

tem71  Waterway Adequacy
Level | Assessment Vs 09/29/2015
Level Il Analysis Y 09/29/2015

utive Summary Scour Evaluation

Scour calculations were performed on the 100 and
scour. Estimated scour at pier 1is 3' +/- (EL 572", pier 2 ¥
the 100 year event Estimated scour at pier 11s6' +/- (EL
500 year event The bottom of footing tor Pier 1 1s 565, piers

e river so there is no calculated abutment
(EL 510), and &' +/- (EL 570') at pier ain

Exec
509'), and 6' +/- (EL 570" at pler 5 in the

500 year events in 1990. Bridge abutments are set back from th
s 35' +/- (EL 520°) pier 3 1s 36" +/- (EL 517), pier 4is 17" +/-
571'), pler 2 and 3 are ag' +/- (EL 514"). pler 4|s 18" +/- (EL
2-3 is 546', pler 4 1s 548' and pier 5 is 560'

Substructure Information

Foundation I
, Normal Wate:
in W '
ater Depth (ft) I[r:|1 u\’;a\}er Tiis
r) ooting Type Depth Known S
oil Type

Abutment A
Yes '®

Abutment B Yos (® :D B Yes ‘Mo

Pier 1 Yos ND N/A Yes Mo es Ma Mon Cohesive
o Y

Pier 2 Yes & Mo Man Cohesiv
s Mo - i Yas No =

23 Mo

es Ma
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Countermeasure Recommendations

COUNTERMEASURE RECOMMENDATION §
¥ Only Monitoring Estimated Cost$ |0

Structural/Hydraulic Countermeasures Considered

Countermeasure Comments
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Monitoring Program

MONITORING PROGRAM
Recommended Monitoring Requirements

Monitoring of this structures is mainly focused on the main channel near Piers 4 and 5. Flow rates can be obtained from the USGS monitor just
down stream of the structure. These piers have been protected with rip rap along the shipping channel and depth measurements should be
completad during and after the flood events to help verify the stability of the rip rap.

(Check all that are recommended)

Frequency/
Amount

Regular Inspection 24.0 Continue to wade and probe during routine inspections.

Type Comments

Other Special Inspection
¥ Underwater Inspection B0.0
#| Stream Bed Cross Sections 24.0 Update Stream Bed Cross Sections every 24 Months and after High Flow Events

Monitaring Devices (Fixed, Sonar, etc.
ood Monitaring - Initiate monitaring when any of the following occur

MOAA Flood Warning (This includes bath Flash Flood and Flood Warnings)
Flow Information

Discharge (cfs)
Rainfall (in/hr)
¥| WS Elevation (ft) . Measured from |Top of Rail, Near Pier 3, North Side of Bridge
Pressure Flow
Debris Accumulation
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Monitoring Program

tems to Watch During Monitoring

Foundation Items to Watch
Abutment A

Abutment B
Fier 1
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Bridge Closure Plan
\J

BRIDGE CLOSURE PLAN
der Bridge Closure

o ft

Conditions To Consi

surface Elev ation
opping of Road or Structure
Pressure Flow
cumulation

¥ High Debris AC
ament's etttement

structure i
ur r:'.:::n_|r|ter|*1eas|_|res
Wwork Phone

800-221-8585

Contacts Responsible for BRIDGE CLOSURE

Bridge Enginesr

EMING Bridge
Mame Title Cell Phone
iridge Owner Bridge Enginesr

Contacts responsible for op
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SCOUR ACTION HIGH FLOW EVENT KATHRENS
Inspector Mame Agency / Company Name Monitored Date Monitored Time
Richard Kathrens MDOT - Bridge Field Services 05M4/2013 12:00 AM

EVENT DETAILS
Storm Duration(hrs): Estimated Total Rainfall{in):

High Water Distance From Chordift): Estimated USGS Flow Discharge(cu ft'sec):

EVENT NARRATIVE
Whirlpools Observed

Whirlpools were observed near the north side of pier 5

Debris Accumulation
Severzl logs and debris has collected near east side of pier 4

Action Taken / Closure

Detailed depth measurements to be completad. (Ses Scour Inspection for Details)

Comments

Rainfall totzl is estimatad from Weathar Underground for the days of April 10-April 21. The dosest USGS active guage was LUSGS
(4157000 SAGIMAW RIVER AT SAGIMAW, MI znd the flow was recordad at 24,300 on 4/21/13
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Deto u r Route Bridges/Culverts on Detour Route

Detour Strc# Feature Intersected Load Limitations
549 CMRR
747 SAGINAW RIVER AND MCRR

Map Detour Bridges| Show all possible bridges / culverts (within 5 mile radius)

f‘(‘ MDOT - MBRS - Bridges Map - Google Chrome

mdotdev.state.mi.us/m! bridgesMap.do?brkeyCommaDelimitedList= 1 12 RO1( 4051 14B(

Kawkawlin

Aplin Beach

E Bangor
B Township
B Connector
- 13
= Structure Number - 750 ‘
= Bridge ID: 094051600131S01
Facility: TRUMAN PARKWAY
wlonitor E Wilder Rd Feature Intersected: WATER ST &
ownshi C&ORR

Latitude: 43.608642
Longitude: -83.871758

Essexville

=

"
W Jenny St

Branch e
25 (75 ] = m Center Ave =/ 3;
. 75 Bay City msckinten < 25

84

€

13

Aerial || Aerial with labels Roads Print = ~C
= = H = ¥
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Scour Inspection Documentation

SUBSTRUCTURE

Item
*13. Abutments | SIA-60)

14, Piers (SIA-60)

15. Slope Protection

*16. Channel (SIA-61)

*17. Scour Inspection

NBIINSPECTION
[tem

“1. Culvert (S1A-62)

* 2.Channel (SIA-61)

* 3. Scour Inspection

2016 MBC Workshop

Comments

0315-2

Prev. Comment

L

03n5-2

Bridge Safety Inspection Re
_____—-—-—'—'_'___-_-____I

port (BSIR)

Prev. Comment
Al

03M15-2

Prev. Comment

v

Prev. Comment

Rating Comments
¥ Culvert commante ekttt

0115-7 Repoﬂ (CS\R)

'rte Culvert Element beloy

Culvert Safety Inspection
___.———'-'_.-_.-I

Prev. Comment

L)

Prev. Comment
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Bridge Safety Inspection NBI Rating Guidelines

BSIR #17 / CSIR #3 SCOUR INSPECTION

Condition  Material Description

m Mew scour protection, Mo Scour.
GOOD | No Scour noted. Scour Protection (if installed) is in good condition.

or scour along cubstructures. Scour Protecti

Code
9
8

on (if installed) is in good condition.

7 GOOD  |Insignificant to min

EAIR Minor scour or erasion exsists in scattered areas along substructure. Mo exposure of the footing or piles. Scour
pratection (if installed) is substantially effactive with minor defects noted.

gs or piles. All substructures are structurally sound.

FAIR Minor to Moderate Scour exists with no exposure of footin
protection (if installed} is substantially effective with minor defects noted.
ur with or without isolated major scour. More frequent maonitoring or

POOR CONDITION - Extensive advanced sco
ded to address scour conditions. Footings are exposed, Scour protection (if
nt defects noted.

POOR |corrective actions are typically nee
t protecting substructure for scour, significa

installed) has limited effectiveness a

BSIR #17 / CSIR #3 SCOUR INSPECTION

e eenebiva actinns. Few

Thisitemistob {
: e used for evaluatin
| 5 t the scour that
Ihus ttem 15 to be v ing th at represents the “observed” S
e in:}‘)(;mt the }inslljgctlon of all scour susceptible substructureeljln';) r meabrred
S. spector should note the f: 1 cxially whe

oouings. Lhe insh ' ' actors that influenced the rati 1

; - w ' ' ¢ ratin Spec /
e xa égo thi item is 1ot 1n alignment with the coding definiti = eSRe°1ally e
\ n 6.04 for inspection procedures g defimitions. fefer to M5
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Facity

LN

Feature

SAGINAW R
SAGINAW RIVER 4 FK DR

LoCation
IN BAY CITY

Region /| County

1t3--- Regun | Coun
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1058 / 2005
5 1 1983 1 20

- W
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) Design
3 Swe 16 Movabie-82

Inventor
| "Am.w
h\pt(lnn‘ Report
ports | | Load Ratings

Special Inspections Required:

Inspection
Data: (select from folders

SCOUR ACTION I

SPECTION

Wor
) L
¥ Fract

| Company Hame

Agenw
gridge Field gend

MDOT -

tes

nspection pate
064013

nie data

| Routine - BSIR
Element jnspector Nameé
| Reques! for Action Richard Kathrens
' Frac
F I BSERVED SCOUR
atigue Sensitive comments
U
nderwates 5c0
| Other Special Was us
Scour Action Plan

(Add) Scour Insp.
0514201 1 2
0511422013 HE
Q1052012 HF pescription
121162011 &1 Ofher o during highf
08132010 §1

urumenta were collected using wuii-Beam Echo suundersm produce 4 channel potiom gurface. T

snader contract 1 Depth M
mss geclions.

p\eked
gnditions and 1o de"e\np

ur {nspeciton © com
ed 0 pyeluate 5

 events and during routing

priovity
W continue
undema\er ins

o monitor channel by

CTION [TEMS
peclions.

NS & A
mendat\on Type

RECDH\H\EHDAT
Rec
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Scour Inspection Summary

Inspection Summary

Routine 05222015 15 Bridge Inspactar MDOT - Bridge Field Services

Underwater 08132015 &0 Bridge Inspectaor MOOCT Bridge Inspectar
Scour Inspection 031472014 JEST MDOT Brich MDOT Bridge Inspector
High Flow Monitaring 06142013 Bridge Inspactor MDOT - Bridge Field Services

SCOUR INSPECTION S
Date Type Freq Inspector Agency
08/M132010 UNDERWATER 60 Amy Trahey great lakes engineering group, ILC
There is scour occurring at the upstream ends of Piers 4w and 5w, and along the footing ofthe channel side of the pier units. The vertical
Comments exposure of the footing and tremie seal varies between 3 feet up to 9 feet. There was no undermining discovered. There was minar riprap
observed at pier 2w at the south end.

081322010 SCOUR Rich Kathrens MDOT - Bridge Field Services
Inspection was completed during UW inspection. There is scour occurring atthe upstream ends of Fiers 4w and 5w, and along the footing of the
Comments channel side ofthe pier units. The verical exposure of the footing and tremie seal varies between 3 feet up to @ feet. There was no undermining

discovered.
Recommendations Other Medium Caontinue to manitor channel bottom during highflow events and during routine underwater inspections.
05M14/2013 SCOUR Rich Kathrens MDOT - Bridge Field Services

Comments Scour Inspeciton completed under Contract. Depth measurements were collected using Multi-Beam Echo sounders to produce a channel bottom
surface. This data was used to eveluate scour conditions and to develop cross sections.

Recommendations Other Medium Continue to maonitor channel bottom during highflow events and during routine underwater inspections.
08/M11/2015 ROUTINE 15 Rich Kathrens MDOT - Bridge Field Services
Comments Waded and probed along pier to check scour depths, Fier 6 has undermining occurring along north end.
Recommendations Detailed Insp. High Evaluate placing "Healer Sealer” on approach span sidewalks.
Slope Repair High Repair erosion of slope and undermining of sidewalk at W quadrant
Railing Repair High Repair small tube railing at east end of bridge (bent).
COther Medium Repair steel plate section and enclosure at all quadrants of Machinery Room.
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Updated Scour Plan of Action implementation Activities:

« Update MiSIM and MDOT NBI Rating Guidelines

« Update Waterway Data

« Review and Update existing POA’s
« Scour Evaluation Upload (Minimum LEVEL 1 Assessment
» Upload Cross Section Data

Estimated Timeframe for Review and Updates: Within Ne

= o L B L = -2 FLN ‘“u. L
l = _"‘ t

BRIDGE IMSPECTION

CHAPTER ©

SCOUR

2016 MBC Workshop



2016 MBC Workshop

THE LOCAL

GORNENT ¢ 2
PRGN MAGHINE. &7

TAXPAYER 515 ON PNEUMATIC CUSHION (A) FORCING AIR THROUGH ATUQ:: (BR) BLOWING BA © INTO
CME(D) [ Xﬂ,"‘mm b“\l LCDN HLARES m-v(t\ “H'(“ “ttil 7 L. t}lCJ* (r DI\WNQ 551 L(\q)m TCE_TE;\
TATER(H) LAUNCHING PLANG (1) WICHTILTS LEVER(), THEN PITCHER(K) POURS WATER ONTo PLANT (L)
CAVSING IT TO GROW WHICH PULLS STRING ATTACHED To HAND(M) THAT LIFTS THE WALLETfN)
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