Bridge Asset Management:
The Value of Preservation

Presented By:

Dave Juntunen, djuntunen@kerchergroup.com,
Phone (517) 512-3120

State DOT (29)

. Comin1D W g
KERCHER T R
GROUP AASHTO ._- “V
‘ NCHRP W "\

A conference r‘ Center for -
hosted by... Technology & Training



What is Bridge Preservation?

Bridge Preservation Guide
Maintaining o Resiflent Infrastruc fure

Spring 2018

Bridge Asset
Management

Figure 2. Briage action

https://www.fhwa.dot.gov/bridge/preservation/guide/guide.pdf
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Maintenance

°In-house

*By contract

Figure 3. Bridge washing.
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Figure 4. Broadcasting aggregate on sealer.
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The Value of Preservation is to Slow
Down Deterioration

Deterioration

Rehabilitation/
Replacement

Cyclic ' Condition-Based |
Maintenance Maintenance

NBI 4 or below
Cs4

NBl 9.8,7 NBI 6,5
CS1 Ccs523

Preservation is effective when X and Y are minimized
Desired goalis A> X; B> Y; (A+B) 2 (X+Y)

X, Y, A, and B are Bridge Counts or Deck Area, Component Rating, or Element Rating.

Figure 18. Measuring presewc:ﬁonp:nerbry

Improvement
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Michigan Local Agency
Bridge Condition

2019 Michigan Local Agency Bridges
Overall Bridge Condition

40.42%

Good Fair Poor (SD)
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Michigan Local Agency
Bridge Condition

2019 Michigan Local Agency Bridges
Overall Bridge Condition

Cyclic Maintenance  Preventive
Maintenance

40.42%
Rehab and
Replacement
Good Fair Poor (SD)

A conference n Center for -
hosted by... Technology & Training



Michigan Local Agency NBl GCR
Condition Trends

Michigan Local Agency Bridge Condition Trends
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Michigan Local Agency NBl GCR
Condition Trends

Michigan Local Agency Bridge Condition Trends
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We are busy taking care of the
poor, serious, and critical bridges

Are we thinking about
the best way to manage
all our bridges?
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Michigan Local Agency NBl GCR
Condition Trends

Michigan Local Agency Bridge Condition Trends
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Local Agency Bridges Becoming
Poor Each Year (the hole in the boat)

2017 — 64 Structures * 2019 — 80 Structures
* 2018 — 96 Structures * 2020 — 50 Structures

,.‘ Sure glad the hole isn't at our end
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Showing the Value of Preservation

Track How many Bridges Become Poor Each Year

DETERIORATION RATE STATEWIDE TRUNKLINE BRIDGES
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Showing the Value of Preservation

Benefit Cost Analysis (BCA)

ABenefit
Cost

The heart of a Bridge Management System (BMS) r'

Lead Measure
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Benefit Cost Analysis is Part of All
Advanced Bridge Management

ABenefit
Cost

Structures Analyst™

< tvare .
ABenefit o ' _.
f gileAssets g k=
CO S t Advance Your Bridge and Structures Management Strategies and Increase ROI
ABenefit .
dTIMS® foBridge

Managément Cost
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Benefit Examples

ABenefit
Cost

Benefit = Delta Total Utility

( Condmon ] ( LifeCycle ] [ Mobility ] [ Rlsk ]
Wenggt 60 Weight: 30 Weight: 20 Welght 0
+
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Benefit Examples

ABenefit
Cost

Benefit = Delta Total Utility

Value of

Preservation [W

( ww =200 w"w )( w:f;:::o )
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Benefit Examples

Structures Analyst™
@ deighton

dTIMS® forBridge

I\/lamagement

Advance Your Bridge and Structures Management Strategies and Increase ROI

Benefit = Area Between Deterioration Curves

Area Under the Curve Method

_ Rehab Action Cost = $1,200,000
Preservation Benefit = Rehab Action Area = 550 Area Units (Year x Hl)
Action

ABenefit

x
()
° Rehab Action
b=
é Original Deterioration
®  Curve
]
b g
Lower Benefit Cutoff Value
Preservation Action Cost = $210,000 \
Benefit = Preservation Action Area = 125 Area Units (Year x Hl) .
0 10 20 30 40 50 60 70 80 90 100 .
Years .

A conference r‘ Center for

hosted by... Technology & Training




Simple Benefit Example

Bridge Replacement:
Service Life = 75 years
Cost = $1.5 Million

ABenefit 75

Cost $1.5 Million = >0
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Benefit Example

Deck Epoxy Overlay
Service Life = 15 years

Cost = $50,000

ABenefit 15

= = 300
Cost $0.05 Million
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BCA - Law of Diminishing Returns

Benefit - Cost

450
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350
300

% 250

o 200
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50

Replacement

\ Rehab

T Preservation

SO $500,000 $1,000,000 $1,500,000
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How This is Used Iin a
Bridge Management System

= Example = Optimized List of Projects
= Objective Function = Bridge 1001 - PM
= Maximize Bridge Condition = Bridge 2056 - PM
= Constraints BMS = Bridge 3412 - PM
= Budget $200 Million Upimizsr = Bridge 4443 - Rehab
Annually -

Bridge 5512 - Rehab

= Do not allow any bridges to )
Bridge 6600 - Replacement

become Serious or Critical
(NBI GCR < 4)

Scenario comparisons are made by changing input variables and running
the optimizer.

e
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Example — Post Process Optimized List of
Bridges To Develop Strategic Investment
Strategy

» Example = Optimized List of Projects
= Objective Function = Bridge 1001 - PM
= Maximize Bridge Condition = Bridge 2056 - PM Post- ] Strategy (M|)( Of Fixes)
= Constraints BMS = Bridge 3412 - PM processing
= Budget $200 Million Optimizer « Bridge 4443 — Rehab > = 20% PM
AR = Bridge 5512 - Rehab = 30% Rehab
= Do not allow any bridges to )
become Serious or Critical = Bridge 6600 - Replacement
{NBI GCR < 4) = 50% Replacement

— Efﬂcignl
Frontier

. = Portfolio not on
the Efficient Frontier

Risk-adjusted
Portfolio Value

=

Total Portfolio Cost
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FHWA Minimum Requirements for
Developing and Operating a
Bridge Management System

* Collecting, processing, storing, and updating inventory and
condition data

* Forecasting deterioration

* Determining the benefit-cost over the life cycle of assets to
evaluate alternative actions

* Identifying short- and long-term budget needs for managing the
condition

* Determining the strategies for identifying potential bridge projects

* Recommending programs and implementation schedules to
manage the condition of bridge assets within policy and budget
constraints
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LOCAL AGENCY BRIDGE
MANAGEMENT

= Bridge Asset
Management is not
just for State DOTs

= |t is for agencies of all
sizes and budget
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Berrien County’s Bridge Asset
Management Plan

Berrien County Road Department

Asset Management Plan

For

County-Maintained Bridge Structures =~

Submitted by:
The Kercher Group, Inc.
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Mi-Bridge Data Export

M'BR]DG Bridge Management S 3 T‘ﬁ?‘/'
l and Inspection System -

I —

MiIiBRIDGE Home | Contact MiBRIDGE | Feedback | Help

Assignments Dashboards Reports
Structure Condition Dashboard

Jurisdiction

Structure Inventory Summary Count Structure Condition Summary Count SD/FO Summary Count
Total Mo. of Structures 103 9 89 *Structurally Deficient 14
Highway {NBI) Structures greater than 20° 102 Highway included in NEI 88 *Functionally Obsalete 8
Highway Structures less than 20° 0 Non NEI Structures (<20, RR, Ped, eic.) 1 :Mon; (eficlen SImec tnes 20
Rail Road Structures (%) ] el = *No Current SD/FO Rating "
Pedesirian anu:mres P} 1 Hi . & NBI Condition - Goals Summary Pct.
Other Non-Highway Structures (V, Plaza) 0 ighway included in NBI 7 B
hon NEI Structures (<20, RR, Ped, efc.) 0 Good/Fair (5 or Greater) 86.3%
Additional Bridge Inventory Information s = e Freeway 0.0%
Posted Struclures 21 &ﬁﬂ%ﬁgﬁ? ; Non Freeway 86.3%
Closed Structures 1 A MICAICIEE B 3 i
s a Non NEI Structures (<20, AR, Ped, etc.) 0 P‘r::fﬁg:"ycmm‘ HokEsy 13:;:
Scour Critical Structures 5 Unrated Structures 0 Non-Freeway 13.7%
Scheduled/Under Construction (S, G) 0 Highway included in NBI 0 “Poor NHS Deck Area 0.0%
Non MBI Structures (<20, RR, Ped, etc.} 0 *Applies ONLY fo Highway Structures = 20°
Structure Inventory Summary
Openy
5 Deck |Super| Sub- MDO
Select| Stuct. | prgnen Eaclily Features | oo e Name | Region [NBI[Fwy]insp. Date | Fract [Scourf Deck) Surf | oo 7 ™) “gee [Cutv] SB oy | ¥
1 | woer 0 Carried Intersected 0 WY cnt [ cnt | R | o TRt B | g [ R | Fo | Rig
956 | 112000020008010 [FOREST LAWN RO4S BR GALIEN RIV] Southwest| ¥ | N |oar3zois| N 5 i 7 N 7 8 N 98.9
Ll 957 | 11200002000B020 [FOREST LAWN RO4SPRING CREEK Southwest| v | N |oaz3zo1s | N 8 8 8 N 8 8 N 87.9 ™
[l 955 | 11200004000B010 [BERTRAND ROAD |ST JOSEPH RIVES Southwest| v | N | or2em01s | M 5 5 T 3 [ 5 N 86.6
L 958 |11 B010 [KRUGER ROAD |5 BR OF GALIEN Southwest| v | N | 0423015 [ N 5 i i i 8 T N 97.9
[ 960 [ 11 B020 [KRUGER ROAD __[DOWLING CREEK Southwest| v [ N | 0423015 N 5 N N N B 99.9
Ll 962 | 11200013000B010 [WARREN WOODS HGALIEN RIVER Southwest| v | N |o6is2o1s [ N 5 7 i 7 7 8 N 9.5
963 | 11200013000B020 [WARREN WOODS HGALIEN RIVER Southwest| v | N | o6/i82018 [ N 5 7 7 N 7 [ N 99.6 -
] 964 | 11200014000B010 |PUCKER STREET [DOWAGIAC CREE Southwest| v | N |oriizo1s | N ] 7 T N 7 i N
[ 965 | 11200015000B010 [SLENDORA ROAD |E BR GALIEN RIVS Southwest| v [ N |oaz22018 [ N 3 4 7 3 4 3 N | so
966 | 11200015000B020 [SLENDORA ROAD |E BR GALIEN RIV] Southwest| v | N | 0422018 [ N 3 4 3 4 3 5 N | sD
L 967 | 112000150008030 [GLENDORA ROAD |E BR GALIEN RIV] Southwest| v | N |osiszo1s [ M 8 N N N 4 | sp |s54 \
969 | 11200019000B020 [SNOW ROAD HICKORY CREEK Southwest| v | N | 06202018 [ M i 3 3 7 7 4 n_| sD | s0.8
[l 970 | 112000200008010 |SHAWNEE ROAD _[FOWLER DRAIN Southwest| v | N | 06202015 [ M 5 N N N T 98.1
[ 971 | 11200020000B020 [SHAWNEE ROAD _[HICKORY CREEK Southwest| v [ N | o6202018 [ N 5 N N N B 99.1 W
L 13484 | 112000240008010 |DEANS HILL ROAD |LOVE CREEK Southwest| v | N |osiszo1s | N 5 N N N 7 82.6
[l 972 | 11200025000B010 [HINCHMAN ROAD [HICKORY CREEK € >
Search 5tr| Search Bridge ID | Search Fadility | Search Features Irl Search Structure N4 Search Reg Seal Sear{ Search Inspe Seardi Sean:H Search Seafd{ Seard{ Saard{ Saard{ Search Saard{ Saarcr‘i §
Showing 1to 100 of 103 entries Show [100_+| entries Enst| [Pravious ) B0 (2] [Nest) (East
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Berrien County Michigan
Spreadsheet BMS

A AV AW AY

AFTowW Estimated Time to ey Updated Bridge PM Added Time in
2mg Condition Drop 2019 ! Rating 2019 Condition Rating 2019

Facility over Features Intersected

FOREST LAWN ROAD over 5 BR GALIEN RIVER - 956
FOREST LAWMN ROAD over SPRING CREEK - 957
'BERTRAND ROAD over 5T JOSEPH RIVER - 958
KRUMGER ROAD over 5 BR OF GALIEM RIVER - 959
KRUGER ROAD over DOWLING CREEX - 960
WARREN WOODS ROAD over GALIEN RIVER - 362
WARREN WOODS ROAD over GALIEN RIVER - 963
PUCKER STREET over DOWAGIAC CREEK - 964

-
Feoswhehloas

GLENDORA ROAD  over E BR GALIEN RIVER - 965 17
GLENDORA ROAD over E BR GALIEN RIVER - 966 5{Hep1ac&ment |- 5760,000 9
GLENDORA ROAD over E BR GALIEN RIVER - 967 19

SNOW ROAD over HICKORY CREEK - 969
SHAWMEE ROAD over FOWLER DRAIN - 570
SHAWNEE ROAD over HICKORY CREEK - 971
HINCHMAN ROAD over HICKORY CREEK - 972
|GLENLORD ROAD over HICKORY CREEK - 973
NAOMI ROAD over PIPESTOME CREEK - 974
MNAPIER AVENUE over ST JOSEPH RIVER - 975
TERRITORIAL ROAD over BLUE CREEK - 976
COLOMA ROAD over PAW PAW RIVER - 977

7

12
15
13
15
11
12
9 Preventive Maintenance 522,000

€ €€ €€

Evaluate how much ‘life” a component has at it’s current GCR
Example: Deck rated 5 with 20 percent life left vs. Deck rated
5 with 80 percent life left
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Berrien County Michigan
Bridge Management Tools

Berrien County: All Highway Bridges: 2016 - 2017
Deterioration Curve - Estimate

BERRIEN COUNTY

ROAD DEPARTMENT

Poor (SD)

NBI Rating
O =N WhHh OO N ®©
&

® SpreadSheetS 0O 10 20 30 40 50 60 70 80 90 100 110 120 130

Years to Reach Condition State

* Condition trends
* Deterioration Models

* Basic Forecasting

* Annual Project Selection

o GOogle Map S Berrien County Good or Fair Bridges - |

100% e

©
a
X

Berrien County Michigan Bridges
Performance Goal = 90%

90%

==

85% \

80%
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70%
65%
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1! ‘ w2013
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o 1 2 3 7 Year

m2014

NBI Condition Rating

—e— With Projects ~ —@— No Projects Linear (With Projects)
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Building an In-house Bridge
Maintenance Program

* Annual Operations
and Maintenance
Plan for Bridges and

Structures

* Bridge Deck
Cleaning

* Concrete Bridge
Deck Sealing

* Bituminous
Wearing Surface
Sealing

* Brush Cutting
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Advanced BMS - City of Durham, NC

Short Term Analysis Dashboard Long Term Analysis Dashboard

Ena ? . N f
Hillsboro i - River State = .- F
Park { e
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DURHAM \ 00 & S TS
| Fambers.  Chapel Hill \ v Sl
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.
dmi - [ \“"u.\

-a-| -78.771 36.035 Degrees = _' ."'\\ J =7 of Cary, County of Durham, State of North Ca ro\iné

DurhamBridgeService | DurhamBridgeService - Elements | DurhamBridgeService - GCR || DurhamBridgeService - Xtenum_Output

£33 Options = | Filter nt i Q Zoomto [X Clearselection (O Refresh
State Code Highway Agency County (Parish)  Place (FIPS) Record Type Route Signing Designatad Route Number Directional Suffix Features E -
District Code Code Prefix Level of Service Intersected Ir
374 5 63 19,000 1 & 0 0 0 ELLERBEE
CREEK
374 5 63 19,000 1 5 0 0 0 ELLERBEE

47 festures 0 selscted
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Xtenum — Optimization Program

XT-Durham *Se XTENUM Setww- Assets-  Anatics~  System-

XTenum will O

provide an S o e -

optimum

lifecycle .
management » |

plan for each E
structure
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Advanced BMS - City of Durham, NC

Long-term Analysis (Optimization) Dashboard

t+  City of Durham Structures - Long Term Analysis Dashboard

I - Deck/Culvert Index Condition Trend for Scenario Condition Trend (Good/Fair/Poor)

*

Treatment Map

Filters

Scenario & 1 Bihas - ;
5 y ;
Mone J 4 Poor
Plan Year 2 £
2020 a7 ?
202 2044 2060 2068 0
2020 2029 2038 20
Jeck 3 dex s dex
r idge

Structure Type

Selected Treatment Cost

— :
- Esri, HERE, Garmin, USGS, NGA, EP

[ teel Beams &M ;
Treatment ’ 1
None “ 7
2M hapel Hill
, ol L l_I_II-,I,llll-l,_,. 10km
202 2044 2052 2060 2068

Michigan Bridge Week

A conference n Center for -
hosted by... Technology & Training




State of Good Repair

* Reach a sustainable steady state of network
bridge condition where goals are achieved, risk is
acceptable, and level of service is sutficient.

Value of
Preservation

mygie NAVE ropive

Fa | r the holes~

.before you can
bail the boat )"
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Thank You!

©
Questions?
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