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Crystal Falls

* Michigan has 10,800
Bridges
— 4400 State owned

— 6400 Local Agency
owned

« State is divided into
seven regions
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Why Successful?
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In 1998 we were near worst In
nation for bridge condition. In the
last 12 years we improved bridge
condition 13 percent
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Have Benchmarks
Compare Ourselves with our Neighbors

Percent Structurally Deficient Bridges
All Highway Bridges
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Set Goals with Objectives and
Performance Measures

STRATEGIC INVESTMENT PLAN
FOR TRUNKLINE BRIDGES

e Due to the poor condition of our bridges,

in 1998 a strategic plan was developed
and implemented.

e Network condition goals were established:

» Immediately address the needs of 100%
of structures of critical concern.

» 95% freeway bridges in good or fair
condition by 2008.

« 85% non-freeway bridges in good or
fair condition by 2008.
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Monitor Condition and Have Abillity to
Forecast Bridge Condition

BRIDGE CONDITION RELATIVE TO FUNDING
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BMIDOT MUST BE RESPONSIVE
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Bridge Condition Forecast System
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Bridge Condition Forecast System
MDOT All Highway Bridges
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To receive an example copy of BCFS contact Dave Juntunen at
juntunend@michigan.gov




Bridge Condition Forecast System

Evaluates different mix of fixes (PM, Rehab, and Replacement
Compares different yearly budgets

Uses average cost per deck area

Deteriorates population of bridges using transition probabilities

User sets “Preservation Path™ - which bridges will be worked
on and what end result is

Rehabilitation
Bridge Condition Before Project
0 1 2 3 4 5 b [} 8 9
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Rehabilitation
Moved to
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30.00% 55.00% 15.00%



BCFS uses Markov Chain Transition Probabilities
to Deteriorate NBl Condition Ratings

3 Year Average
Transition Probability Matrix
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condition state. Example — Above 57% bridges that were rated 9
remained 9, 35% dropped to 8, and 8% dropped to 7.



BCFS at Region Level with
Programmed Projects

2011
Bridge
Rating Estimated Bridge
Freeway or Major Work Before Rating After
NEI 1D Mon-Freeway| Structure Location Description Structure Work Description Project Cost | Type Code Project Project
0E04-502 Freeway US-23 EE CORM ¢ M-12 Fartial superstructure replacement $120,000| Pra 4 4
09035-B03 Freeway I-75 SBE{ PINCOMMING RIVER Eridge Replacement $185,380 Replacement 7 ]
0a0:35-B04 Freeway I- 75 5B/ SAGAMIMNG RIVER Dp Owly, Widen, Rail, PtéFpr Steel bent, Shstr Proh $201,343 Rehab 4 ]
030:35-B05 Freeway I-75 5B/ TEEQ DR AIM Superstructure Replacement, widening, Rip Rap F144,089 Replacement T ]
n3035-B08 Freeway I-7& ME f TEEBO ORAIN Superstructure Replacement, widening, Rip Rap $144,069 Replacement E Ed
0a0:35-B09 Freeway I-75 ME ! PINCORMIMG RIYER Eridge Replacement $153.860 Replacement 7 9
030:35-B10 Freeway I-75 ME ! SAGAMIMNG RIVER Dip Owly, Widen, Rail, Pr&Rpr Steel bent, Sbstr Prch £201,242 Rehab 4 E
09035-51 Freeway FREVORDO/{I-75 Deep Ouly, Steel rpr, P, Substr Ptch, thrie bmo 3622085 Fehab 1 [3
090:35-512 Freeway COGGINS RO 75 Deep Ovly, FO Fatch, Railings, Substr Repr, Pr $2,085,229 Rehab 4 ]
09035-513 Freeway FINCOMNMIMG RD 75 Deep Owly, FOF atch, Railings, Substr Repr, Pt $934, 4E| Behab a E
09035-515 Freeway I-75 5B/{ wHITEFEATHER RO Deep Ouly, 'wide 2{}1 1
090:35-517 Freeway I-T5 ME ! WHITE FEATHER RO Deep Oy, wide
13033-508 Freeway RAMMEIOING RO f US-127 SE Concrete Beam
26042-501 Freeway F1-13 4 1-639 Healer Seal, Jt=, CD u n.‘ P".I‘ P rﬂie Cts 1 1
25085-502 Freeway GRAND TRAYERSE ST/ 169 Faint, PéH, Jt, C . T C P —
25035503 Freeway CHURCH 5T/ 163 Faint, F&H, Jt, T Total PM Project Cost $3,195,653
25085-504 Freeway BEACH ST (OLOM-56) { 1-63 Paint, P&H, Jt, T Percent PM (Cost)..cccoeviieeeieeeceeeee. 37 1%
26085-505 Freeway SAGIMAW ST {63 P, PiEH, Je, Ok £
44044-516 Freeway EOQw Al ROAD ! -3 Faint, Exp Jrs, A
44044-517 Freeway BRISTOL ROAD /163 Paint, Exp Jts, A Count Rehab Projects........cocvuiiivnnnnnes [y
44044-518 Freeway B9 EB/{ GRAHAMED P't, Exp Jis, Gual F T4 ERR QRS
404510 Frooua e8I { SRALAM RO FeErb he Pae Total Rehab Project Cost...........covvaeis 54.588 3_‘};3
73101-506-1 Freeway 1-B75 PEH BTH ST Bridge replacem Percent Rehab (Cost).....ccccovveiniinnnnnnes 31.7%
T301-506-2 Freeway 678 SEfETH ST Eridge replacem
TIN-5071 Freeway l-ETEMNE{ETHET Eridge replacem .
7E01-507-2 Fresway 1675 SE ¢ 5TH 5T Erridge replacem Count Replacement Projects............... 10
T301-508-1 Freeway 1675 ME W ARREN AYE Eridge replacem Total Replacement Project Cost.......... 56,690,378
T301-5039-2 Freeway I-E75 SE ! wWARREM AVE Eridge replacem Percent Replacement :CDS‘] ................ _1 5 2‘::0
Total Project Cost.......coeoiiieiiiieaaenens 514,474 899
Replacement - Count
Bridge Rating Before Project
] 1 2 3 4 5 6
0 0 0 3 10 4 3
Estimated Bridge Rating After Project
0 1 2 3 4 a G a8
0 0 0 0 1 2 14 2




MDOT Call For Projects

“Establish a Mix of Fixes”
« Bridge Strategy is updated each year

— Monitor progress towards bridge goals for each region.

* Money allocated to Regions based upon need

— MDOT Allocates 20% Funds to preventive Maintenance, 30%
rehabilitation, and 50% Replacement

 Bridge CFP sub team reviews region strategy and
projects.

* Bridge program is coordinated with road and safety
programs.

To be relevant your BMS must be integrated into
your project selection process



Categorizing Bridge Condition

Serious or
Critical Poor, Fair Good
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Preservation is a Very Important part of
Our Overall Bridge Management
System

« Uses NBI (National Bridge Inspection) ratings to
measure the bridge network condition.

= Uses current condition of network as a starling point.

» Uses estimated bridge network deterioration rates
based on deterioration rates in recent years.

* Uses a mix of fixes based upon a strategic selection
of Replacement, Rehabilitation, and Capital
Praventative Maintenance projects, R 6

* Uses average construction costs for bridge projects, O e e  ockel

Humber of Bridges
= 5 E

Mumber of Bridges
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"Big Bridges” Need Special
Management and Dedication of Funds

« Complex bridges, including
movable bridges, post
tensioned segmental
concrete bridges, and
bridges with larger deck
area (over 100,000 square
feet) are inspected and
managed by a statewide
“‘Bridge Operations Unit”
based out of Lansing.

« Goal is to always maintain
these bridges in good or fair
condition




Bridges
deteriorate
much slower
than roads, so
coordinate
bridge work
with the road
work.

|| 48 years
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As we build our preventive
maintenance program, each year we
work on more bridges.

« MDOT statewide

— Touch each bridge § 4o s
every 15 years. £ 50 N
yf:%’ 250 o« -
 University Region 5 150
100
— Touch each bridge E =0
every 10 years 1999 20‘00 20‘01 20‘02 20‘03 20‘04 20‘05 2006
Year

Implementing preservation is harder than developing
it through your BMS



Performance Measure
Counting number of bridge projects per year and
what type of proje

Construction Program £y«

— Replacement
« 59 Projects

— Rehabilitation
« 133 Projects

— Preventive Maint.
« 206 Projects




Performance Measure for Preservation

Monitor Bridges Dropping to Poor
(Structurally Deficient)

DETERIORATION RATE STATEWIDE TRUNKLINE BRIDGES
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Bridge Cycle of Life

Bridges Cycle of Life
2004 - 2010

o ewmee

0.6%

98— 5.6%

2004 ....... 43.1%
2010 ....... 45.7%

Fair
32.5% Unchanged

5.{1%——-’/’\3.4%

5.6%




Is your Bridge Management System:

* Network/Strategic Level
— NBI Bridge Condition ratings work well
— Managing your “network™ of bridges

— Information for high level, executive, legislature,
transportation commission.

* Project Level
— Pontis elements work well
— Prioritizing bridge projects
— Managing bridge elements
— Information for bridge engineers and practitioners
— A project level BMS must have good need indicators



What is a need indicator?

- III.'--.._ I




Preservation Projects Need
Detailed Scopes to determlne fix”

« The routine (visual) bridge e o -,.._g-__ o 1
inspection is not enough to S oy -
determine actual bridge project
needs.

« Sometimes it takes a hands on
inspection to locate areas of
deterioration

— Chain drag bridge deck

— Sound concrete surfaces

— Measure section loss of corroded
beams

« Compare costs of different fixes
(sometimes using life cycle cost
analysis)

@MDOT
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Develop Guides for Projects Given
Condition (Know your need indicators

o Separate
BRIDGE DECK PRESERVATION MATRIX - DECKS WITH EFOXY COATED REBAR (ECR)

POTENTIAL RESULT TO
[}
t MR AT AL STEAI2 ] DECHK BSIR . ANTICIPATED
l I l REPAIR OPTIONS FIX LIFE
a rI X Top Eur;::a. . Erion S;::E . Top Surface  Bottom Surface
iciencies ciencies BSIR #38a BSIR #53b
BSIR #38a 3 (a) BSIR #3580 % (b}
. Hold ()
i . " aild {2} ~ - %
p rOV I d e d fo r NiA [ NiA Seal CracksiHealer Sealer (d) Mo Change Mo Change 104 years
=5 £ 5% =5 = 2% Epoy Owerlay 8.8 Mo Change 100 15 years
d e C kS W i t h = 10% = 4K (k] Dieck Patch (=) Up by 1 pt Mz Change 3t 10 years
Shalow Concrete Owerlay (h, i) B B Mz Change 200 25 years
10% to
4k} oo
- 10% to . 25%(k) HYA& Cverlay with water- . . 2 be A0 ven
e O X C O at( ’( I e 25%(k) proofing membrane (f, b, 1) &0 Ne Change % o 10 years
p y 2 or 3k = 2R HMA Cap (@, h, i) E. B Mo Change 2o 4 years
Shalow Concrete Owerlay (h, i) B B Mz Change 10 years
4k} ord 29 4o 25%(k)
r | ' r : o HMA Cverlay with water- o - 5
e a o _ _ proofing membrane (f, h, i) E.B Mo Change G107 years
=3(k) : i
HMA Cag (g, b, 1) B B Mz Change 10 3 years
2or 3(k) Replacement with Epoxy
s &l Twiih = § — AN -
Coated Rebar (ECF) Deck g g B0+ years
[T-4] Fercent of deck surisce area that 1= spale=d, d=aminaied, or paiched with t=mporary patch material
1] Fercent of deck underside area that is spalled, defaminsted or man crac ke
ic The “Heold" option Impl ~-poirg mainierarce of fllng potholes with cold patch and scaling of Inciplent spalls.
=ible and minimal map oracking. Apply healer z2aler when crack density s oo great o seal indiiduaily by hand. Sustaies the current concliion langer.

) Seal cracks when cracks

L Crack s=aling can akso be used =3l the permeisr of deck paiches.

id] ot Mix Asphalt overiay with waterproofing memibrane. Deck paiching reguired prior fo placement of waizrproofing membrane.

Ig) ot Rk Aspnat cap withoul saberprooting membrane for fice gualty improvement. Deck snod = scheduled for PEpiacement In ihe 5 year pian.

] fbridge CrOSses over Taveled lanes and the deck contains siag aggregale, 9o deck replacement

il When deck botiom surface ks rated poor (or worse) and may have loose or celaminated concrete oyer raveled lanes, an In-deplh inspeciion should be scheduled. Any loose or
dedaminated concrefe should be scaled off and faise decking should be placed over fraveied lanes where there is pojenial for addSonal concrede o become loose.

Ik} Contsed CET's Evidge Operations seotlon If & deok with spoxy coated rebar In poor gondition e Idemtifed.

Sricdgs Daok Frecarvation Malrix - Daokes with Epoay Conisd Rebar Juns B, 2011 Rewv.



Pontis Reports

Future Predicted Conditions

. . ' 1] Facility | Feature Int Txﬂﬁﬂj—:;?:ur | Deck | Super | Subst
pi
° POSS|b|e prOJeCtS with IM-50 TUPPER RIVER 2012]0 6 6
- -GG GRAND RIVER 203013 5 5
eStIIma_te Of COSt HASTINGS RD |-96 20304 6 5
MNASH HWY I-96 20124 5 5
(Un Imlted bUdget) MORRISON LAKE RII-96 20123 5 5
- JORDAM LAKE RD |I-96 201874 g B
o
FUtU re POOr B”dgeS I-95 EB GRAND RIVER & MARKET 201214 ¢! B
I -85 WB GRAND RIVER & MARKET 202014 B 5
pred ICtS_ What year a 1-96 EB CSXRR (ABN) 20207 5 5
1 il - 1% F, r- -
bndge W|” become 1-96 WB CSX RR (ABN} 202074 % g
M-6G MNB 96 20127 (3 (3
pOOI’ (201 2 = 2031 ) M-66 SB |-96 20284 c 5
SUNFIELD RD -96 20307 B g
|-95 EB PORTLAND RD 20124 B B
.08 WR POBRTI ARM RO an7n i i
Facility Feature Action Element Item Cost Proj Cost Proj Type]
M-32 BEAM CREEK Paint Pnted Stl Girder /Bm 42 {41 42 541 CPM
_ . Fehab Elem Misc Bridge Railing 5,865 - .
Js-23 THUNDER BAY RIVER Rohab Elem Sidenalk 104 7.189 CPM
Fepl Elem Feinf Conc Girder/Bm 10,104
S-23 LOMG LAKE CREEK Min Repair Reinf Caonc Girder/Bm 1.379 12,280 Replace
Fehab Elem Reinf Canc Culvert 307
-G8 PIGEON RIVER Paint Pnted Stl Girder /Bm 47 366 47 366 CPM
Us-23 LITTLE BLACK RIVER Rehab Elem Misc Bridge Railing .862 G862 CPM
1-75 NB D&M RR {ABMN) Epoxy Ovly Cone Dk Thn Epoxy Ov 39123 45 290 cPM
’ Fixed Bearing 3,167

Fehab Elem




Pontis — Next Steps

* Agency rules need to be made more robust

* Would like to be able to aggregate project-
level recommendations to the categories of
CPM, Rehab, and Replacement.

* Need to be able to specify a mix of fixes in
those same three categories and let Pontis

recommend the best projects that meet the
criteria set by the user.



There is always a level of risk when
doing preventive maintenance and
rehab.

Bl

What level of repair to you | ook for hidden damage.
do? Repair beam ends or

replace beam?



Coordinate your capital program with your
routine maintenance program (done by
maintenance crews)




Prioritize Using Risk Assessment

NCHRP Project 20-07/Task 151B

CONTRACTOR'S FINAL REFORT
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Bridge preservation is harder than
simple replacement.

But, it is worth the effort. Thank You



