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MnDOT
District 6
(Southeast)

s

Owatonna

I BT

La Crosse, WI

Albert Lea

AT [-90 Corridor
W 99 BRIDGES

Mostly rural setting
AADT = 11,600
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Constraints

Why do we need a — Funding

management plan?

or perhaps...
What bubble do we Planned
hot want to pop? Bridge

Projects

+ MnDOT District 6 owns 99 bridges
that carry or span over I-90

* Majority are nearing 60 years old
* Typical design life is 50 years...


https://lacanciondemalapata.blogspot.com/2011/10/explotando-burbujas-con-richard-heeks.html
https://creativecommons.org/licenses/by-nc-nd/3.0/

Why do we need a management plan?

* Replacement of all is not possible — or necessary!
* Manage based on condition and geometrics

NEED:
A systematic way to cost-effectively manage bridge assets

which leads us to...
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I'VE GOT 99 BRIDCGES

And an Asset Management Plan
for Each One...
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Basis of

MnDOT’s Typical Approach this study:

1. Perform preventative 1 - Maintain &
maintenance and routinely Inspect
Inspect.

2. Plan projects based on condition
and user needs. Scope projects
for "best-fit". 5 - Construct

3. Develop detailed
recommendations and establish a
budget.

4. Prepare plans and specifications
to complete the recommended

work 4 - Design & 3 - Recommend
5. Construct Develop Projects & Budget

2 - Plan &
Scope

—
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Statewide Risk-Based Planning

* Bridge Replacement and :
Improvement Management - [e—
(BRIM) 1o e B e B B

 Tool used to:

* Improve planning and
programming by considering risk

* Decision matrix to develop
planning level costs Side note: MnDOT now uses BORIS

« Communicate funding needs d.ﬁ’”Stiad;fBR’Ml";ame CO”CZP? o
. . irrerent sortware pilatrorm, more adetaits!
between District and Central P
Office
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Statewide Risk-Based Planning

* Key component
District Expert Review

* First-hand knowledge
* Bridge condition
* District needs
* District program

* Establish the likely or desired
work type
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Bridge Scdping

i

Using the expert review information, we scope bridge projects by: | .' |

= m

KReviewing the inspection \ * Evaluate the policy-driven
— Information upgrade requirements

* Evaluate the load capacity | * Recommend a work type and

* Understand the service life associated cost e
goals for the bridge or * [terate! =

/\adjacent roadway / T
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Project Overview and Scope M WS

TRANSPORTATION

* Task 1 — Project Management

Expert

e Task 2 — Data Review Bxpert | VoW

Review +

* Task 3 — Load Rating Review
e Task 4 — Material Data Collection

 Task 5 - Service Life Analysis

* Task 6 — Summary of Required Upgrades
* Task 7 — Study of Bridge Work Types Corridor Management Plan
* Task 8 — Bridge Corridor Investment Plan

vt
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Data Review

* Review Inventory and Inspection Data from MnDOT’s BRIM
database

* Review plans as needed to validate data

* Highlight NBl Conditions for Deck, Superstructure, Substructure
* Highlight substandard load rating and geometric features

* Make initial assessment of proper work type

* Compare initial work type to BRIM suggested work type

* Compare to Bridge Performance Targets

vt
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Data Review NHS 55% 5%

Non-NHS 50% 8%
Bridges Over 1-90 # of Bridges Good (NBI 7-9) Fair (NBI 5-6) Poor (NBI 4 or less)
Dok 19 (45%*) 17 6 (14%")

2 23 (5% 18 1 2%
substruoture [ 20 7% 22 0 0%)

Bridges Carrying 1-90

Only # of Bridges Good (NBI 7-9) Fair (NBI 5-6) Poor (NBI 4 or less)

57 31 (54%%*) 26 0 (0%)
Superstructure 57 32 (56%) 25 0 (0%)
57 25 (44%%) 32 0 (0%)

ltems not meeting MN’s Transportation Assess Management Plan targets are shown in (red *)

MIDWEST NORTHEAST | SOUTHEAST WESTERN
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Data Review

BRIM Recommendation

No. Programmed in STIP or CHIP 24 0 3 0

WSB Intital Review Comment on Work Type and

Action Period NBI Deck NBI Super NBI Sub OSOW Route Timeframe
’
Example of WSB’s gridact _|aridper _|Columni_|Column2 |Column3 [Columné
|n|t|al assessment Replace  2043-48 7 7 7 UNDER Over_l—QO, NBI 7's, Replace = 20 yrs
Replace  2027-32 5 6 B ON & UNDER Permit restrictions. Replace 5-10 ok
Replace  2027-32 5 6 5 ON & UNDER Permit restrictions. Replace 5-10 ok
OPM 0 7 6 5 UNDER very low ADT. OL to extend life is ok, but shear cracks

* BRIM recommends many replacements, but in later time periods
* Consider more redecks

N
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Load Rating Review

A. Review existing ratings data
* MnDOT provided BrR files and tabulated results
* WSB reviewed previous data and tabulated results

* |dentified 20 bridges that would benefit from update based on:
* No BrR rating
* Recent changes in condition
* Fair condition bridges

vt

—J}——__ NATIONAL BRIDGE PRESERVATION CONFERENCE 2024
N\ [i0OVation for Infrastructure Resiliency




Load Rating Review

B. Update existing ratings to LRFR

* Ensure current conditions are modelled

* Rehab or maintain work is included

* VVerify material properties

* Highlight bridges with Permit Vehicle Restrictions for use in Tasks:
* 6: Summary of Required Upgrades

* /. Study of Bridge Work Types
* 8: Corridor Investment Plan

—
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Load Rating Review

* Only 2 of 20 bridges warranted condition review
* After review no further analysis required.

* In general, LRFR ratings were lower than the LFR ratings for HL-93

* Permit A, B, and C restrictions increased after new ratings

e from 2 of 20
 to 8 of 20

—
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Load Rating Review

C. Perform strengthening evaluation (as-authorized)
* Determined to not be necessary

D. Perform pier cap evaluation (as-authorized)

* Need for this work is still pending
* Based on new dead load or existing condition

—
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Material Data Collection

* Preliminary Deck Condition Survey

e Phase 1
e Phase 2

* Develop an enhanced testing plan — on-going
* Additional material data collection (as-authorized)

—
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Material Data Collection BBI

RAW DATA. REFINED RESULTS

Preliminary Deck Condition Survey
— Phase 1

* Ground Penetrating Radar (GPR)
data on 80 bridges to record rebar
cover in deck

* |dentify low cover for areas of
potential advanced deterioration

* Compared field data to
anticipated cover based on rehab

plans

N
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Concrete Condition Legend Oriantation Condition Summary General Information ]
Concreta Cover Depth {in) Avg. Concrate Cover (in) 3.6 E:r.dgglg:_' 24820
A St. Dev. Conarete Cover (in)} 0.5 Date Tested: 05/31/2023 4+
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Reviewed by: JACISDE
Max Concrele Cover (in) | 4.8 Completed: 10/04/2023 m
Sheet 1 of 1
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Material Data Collection BBI

RAW DATA. REFINED RESULTS

Preliminary Deck Condition
Survey - Phase 1

* High Resolution Imaging (HRI)
data on 40 bridges to record
deck cracking

* |dentify decks that require
sealing or re-overlay or may
need redeck

—
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Material Data Collection

* Deck cracking quantity is typically less than recorded on inspection reports.

 Approach panels and HRI resolution are factors. Difficult to note cracks <0.01”




Material Data Collection

Preliminary Deck Condition Survey — Phase 2
* Capture under deck photos and drone videos of 15 bridges

* 3D reality mesh model on one bridge

—
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Material Data Collection

4

e
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Service Life Analysis

* Used NBI condition history from 1982 to 2023 to establish
deterioration and remaining life

* Considered Element Level data
* Condition definitions have changed, making this harder to work with

* Three Categories to identify any differences in deterioration

Category Number of Bridges
Built before 1971 and carry 1-90 46
Built before 1971 and over 1-90 34
Built after 1990 19

.y ot
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Carrying 1-90 Traffic, Built Before 1971, Average NBI Deck Condition History
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NBI DECK CONDITION HISTORY
Bridge Decks Carrying 1-90, Built Before 1971, Sorted Oldest to Newest
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Service Life Analysis

* Years in each NBI condition shown and compared to BRIM
estimates

* Estimated years to end of service life
* Used NBI =4 to define this for purposes of study

* Actual life > BRIM prediction indicates sound maintenance and
preservation actions

vt
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Service Life

AEWAIE

Deterioration History & Projections

Table 1A - Decks
Total No. | Years NBI 2 Years NBI 6 | Years NBI 5 | Years NEI 4
Category Bridges g Years NBI 7 2 @ @
Built < 1971, carry |-80 46
BRIM Prediction 14 16 12 10
I-90 Data 10 21.6 11.7 5.9 0}
Mo. Progressed to next lower NBI 41 37 13 0 ol
Built = 1971, over 1-80 34
BRIM Prediction 14 16 12 10
I-90 Data 8.9 15.8 18.3 10 7.3
Mo. Progressed to next lower NBI 24 26 12 6 0}
Built > 1980, both carry and over |-90 19 I
BRIM Prediction |
-90 Data 7.8 5.1 6 0 of
Mo. Progressed to next lower NEBI 10 2 0 0 0

(1) Most older bridges were already in NBI 8 when data firstrecorded in 1982, so 1-90 data not representative of full NBI 8 year

(2) Most bridges have not fully completed cycle in NBI 6, 5, and 4 so this is not representative of full expected life

Accounting for bridge age

Table 1B - Decks Average Age| Years NBI = Years to NBI

Category in 1582 8 Years NBI 7 | Years NBI 6 | Years NBI 5 4

BRIM Prediction Bridges Built Before 1975 14 16 12 10 52

Built < 1971, carry 1-90 15|10+15=25 |21.6+0=22 |11.7+5=1/ |5.9+6=12 7

Built < 1571, over 1-90 17|9+17 =26 16+0=16 18+2=20 10+3=13 75

Built = 1590, both carry and over I-50 8+12=20 5+15=20 6+15=21 0+20 =20 81
Not

BRIM Prediction Bridges Built After 1990 13 15 Available




Service Life Analysis

Consider: Apply deterioration based on
e Current NBI average time from tables:

» Current Age * Calculate expected years

.. remaining
e Duration in current NBI

* Add 20 years for NBlI 8 or 9

Deck Remaining Service Life

Detern Deckm Deck Deck Deck when
Good-far-poor cale Current Curve Total Total Total Current Current Remainin Remainin  Remainin Expucl.ud Deck
Super load Ageof (overor | Yearsin Yearsin Yearsin MBI Deck MEI gears gYears g¢Years Remaining becomes

(OS0W) Deck Super Sub  Bridge undear) NBIT MBI & NBI § Condition Condition inNBIT inNBIE inNBIS Life-Deck MBIl 4

 brkey [l vearouilf@ faciiity  Rllteatit Kl osow rounlidl (K8 sl shd columBd coumBd coumBd coumBd columBd coumidl coumBd coumiBdl coumiBd coumBd] column B cotumn Ky

24806 1967 CSAH 26 190 UNDER 7 7 7 57 2 17 18 13 7 22 & 13 13 26 83

\N7"
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Service Life Analysis

Combine data - Predict remaining service life

Method 1 Summary

Expected Expected | Least Number of Bridge Age
Expected Remaining Remaining | Years for Deck, when Deck,
Remaining Life - Life - Super, or Subto | Super, or Sub
Life - Deck superstr Substruct get to NBI 4 - Reaches End of
(edrs) (ears) (ears) KMethod 1 Life - Method 1
brkey [ vearbuilf|facitity Klreatint g Column10fd| column11 K| column11 | columnios101(Rd columnies1o1ig
24808 1967 CSAH 26 | 90 26 40 46 26 &3
II'ﬁal-ﬂl:l'." 1968 190 | 35 9 33 11 9 63
I:r‘i_'xtEI]-E 1968 190 | 35 o 27 1 1 of
iﬁ#ﬂﬂﬂl 1970 CR 61 | 50 36 24 12 12 66

\N7"
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Service Life Analysis

ldentified number of years for Years to NBI = No. of Bl‘ldges

Deck, Super, or Sub to move into 0-10
an NI.3I.4 based on current 11 —920 26
condition.

> 20 30

Use to inform Tasks 7 and 8
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Summary of Required Upgrades

* |dentified geometric and load deficiencies
* Which deficiencies would require replacement or upgrades

* Consider required upgrades by project type:
* Roadway Only Projects
* Bridge Preservation Projects
* Bridge Rehabilitation Projects

* Consider MNnDOT minimum standards included in Bridge
Preservation and Improvement Guidelines (BPIG)

vt
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Categories considered:

* VVertical Clearance

Roadway Width on bridge

End Posts and Barriers
Pier Collision Protection
Pler Evaluation

Fatigue Prone Details

_oad Rating / Strengthening

Bridge # and Location

Vertical Clearance

Roadway Width On Bridge

. - Beam Minimum Meets BPIG| Deck Meets .
Bridge FacilityOn | Feature X ] Roadway Design
Number | Bridge Crossed Type s’ HET It | sl Catego i Exception?
Code | Clearance, ft| Rehab? | Width Y | Rehab? A
24806 CSAH 26 190 5 16.5 29.5 5 Yes Yes
B : 2
124808 90 RIS 4: i : : 2 (NOE
24809 CR61 190 5 16.5 Yes 36.0 3 Yes No
Bridge #
and Barrier and End Post Adequacy Pier Protection Required
Location
End Post
Barrier meets No. of Consider Pier
i ?
Bridge S.pe.ed Curr.ent SEISFETE MASH TL-3 for REEES GRS ERasE Columnson LRl Protection Type.of Protectionfor
Number Limiton | Barrier Orange = high-speed TL-2forlow | meet Multi Col Clearance Rea'd Existing Rehab
Bridge Code Barrier ok, gn-sp > speed? MASH TL-3 . to Side Pier| & Protection . 5
End Post NG roadway? Pier Projects?
I _24806 55 3 - NO - 2 10 Yes Strut 2 Yes
24809 None -G

Bridge # . e .
and Pier Evaluation Required (Condition Only) Load Restriction and Strengthening (Existing) SIS leE Fa.tlgue B
. Prone Details for Replacement
Location
:lZe;;em T Inventof g || Mo
Bridge . #883 Shear | Pier Evaluation | Permit Code | Permit Code Permit Code X ry Is Strengthen g. Redundant
Percentin K \ . L - Rating (HS or . Detail
Number . Cracking Req'd ARestriction| BRestriction C Restriction Required? Steel
CS3 (0% in e HL93) Class
Condition Members?
CS4)
24806 0.0% Cs2 No 1 1 1 HS 23.2

24809

15.0%

cs2

1 HS12.9
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Summary of Required Upgrades

* Different Upgrade Needs Depending on Project Type

* Upgrade needs will push some bridges to replacement instead of
rehab

* Barrier or end post work needed on most bridges
* \Vertical clearance upgrades needed on many bridges
* Bridge Strengthening required on many bridges

vt

—J}——__ NATIONAL BRIDGE PRESERVATION CONFERENCE 2024
N\ [i0OVation for Infrastructure Resiliency



Summary of Required Upgrades

Roadway Projects w/ no Bridge Work Major Bridge Preservation Bridge Rehabilitation
n c w wn = = b c o n ) c c jels) w
n | 8 ) | 2] 8 e 1o o o | 2|l L | £ |G
o |3 =] 8|8 | % s|lE=| S| 8| 8B| 8| S| %
Q 48] Q 3 O - o [1s] Q =3 - -
2| 3 @ | 215 |T ez | @2l |3S|®| ¢
L = L = O L = o
Bridge = T E tlgle|g
Number > D | & & |8 s | & | Q| o
= = S |0 = w | &
o o > |z o - | 2
O O &) = ©
5 5 5 e
a a a
24806 X X X X X 2 X X X
24807 3 X X X X X
24808 3 X X X X X X X X X X X X
24809 X X X X X X X X X X
24810 3 X X X X X X X 2 X X X X 1 X
24813 3 X X X X X X X X X X X X
24815 X X X X X X X X X
24816 X X X X X 1 X
24817 3 X X X X X X X X X

—
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+

Load Rating Review

+

, , Study of Bridge Work
T -

e

Service Life Analysis

4

Summary of Required Upgrades

Y
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Study of Bridge Work Types

: Consider
Start with ‘
Carrelier . Geometric and Replacement
Load Based Timeframes

Based Needs Extend Life

Needs

Short Range
Mid Range
Long Range

—
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Study of Bridge Work Types

Consider these Work Types vs. 2023 BRIM predictions:

Task7 Summ_arg..r- Mumber of Projects BRIM Scoping
Type of Project

23

Replace 10-20 17 24 Replace a7
Replace 20 - 30 14
OL & Joints 20

OL & Joints - 30+ 10 30 OPM 24

years
Total Bridges 99 Total 99

\N7"
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Bridge Corridor Investment Plan

* Develop Project Recommendations
* Funding Scenarios which will align with MnDOT's Statewide
Highway Investment Plan (MnSHIP)
* Consistent high-level funding available
* Consistent low level funding constraints

* Variable funding required to complete all initial work within 20-
year window
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Bridge Corridor Investment Plan

* Consider bundling projects
* Consider tying with Roadway projects
e Compare to MnDOT processes — TAMP and STIP/CHIP

* Coordinate with new Corridor Planning Director and newly
developed district life cycle and performance targets

—
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What’s Next?

MnDOT District 6

* Inform bridge decisions for
projects already in the CHIP
(10-year plan)

* Formalize scoping documents
for projects already in the CHIP

* Plan projects 10 to 20 years
out

MnDQOT Bridge

* Use the lessons learned to
refine our internal scoping
process

e Work with other Districts or
other Corridors

vt
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Don’t Pop The Bubble
MnDOT D6 |-90 Corridor Management Plan

Nick Haltvick, P.E. (MN)
Minnesota Department of Transportation

nick.haltvick@state.mn.us
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