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Element Data - Purpose & Uses

Capital Program
Development

Goals and Policies

Asset Inventory

Condltlon Assessment and
Performance Modeling

Alternatives Evaluation and Budget and
Program Optimization Allocations
Short and Long Range Plans
(project selection)
Performance Monitoring

Program Implementation

Maintenance Work

Identification

Deck Joints

Deck Overlays

Railing

IS

Bearings

Coatings
Superstructure Members
Substructure Members
Backwalls

Wingwalls

Approach Slabs

Scour Countermeasures
Slope Protection
Drainage systems

Other

Inspection Program

Support

Cross validation
component and element
ratings

Critical Findings
identification (CS4)
Record of all recordable
deficiencies



Element Data - National Sample

Bridge Management Elements

* Deck Joints
— Average Health Index = 82

M % of all joints

1 Average HI




Element Data - National Sample

Deck Joints Cont.

* Bridges with good super and substructures

— Are priority candidates for joint maintenance to
maximize return on investment

— Average deck joint HI = 87.7
— 71% CS1, 24% CS2, 4% CS3, 2% CS4




Element Data — National Sample

* Deck joints cont.

— GOOD Bridges
* 71% CS1
* 24% CS2
* 4% CS3
* 2% CS4

Leakage

Seal Cracking
{2340)

Debris Impaction
{23500

Adjacent Deck or Header

(2360)

Metal Deferioration or

Diamage
(2370

Fully adhered.

Ko debris to a shallow
cover of loose debris
may be evident but
dioes not affect the
performance of the
joint.

Sound. Mo spall,
delamination. or
unsound patch.

Condition States

dripping through the
join.

Adherad for more
than 50%s of the joint
height.

Seal abrasion withouwt
punChres.

Partially filled with
hard-packed material
bt s1ill allowing free
movemsant.

Edge delamination or
spall 1 in. or less deep
or § in. or less in
diameter. Mo exposed
rebiar. Paiched area
that is sound.

Freckled rust; metal
has oo cracks, or
npact darmags.
Comnection may be
loosze ot fonctoning
a5 miended.

Moederate. More than
2 drip and less than
free flow of water.

Adbered 50% or less
of joint heizht but 4l
some adhesion.

Puncrured or ripped
or partially pulled ot

Crack that partially
pensirates the seal

Completely filled and
impacts joint
DOVement.

Spall greater than
1in deep or grester
than § in dismeter.
Exposed rebar.
Dielaryimation or
unsound patched ares
that makes the joint

or broken fasteness,

cracking of the metal,
or impact damage bat
joint sl funchoning.

Fres flow of
water through
the joint.
Complete loss
of adhesion

Puncmred
complately
through, pulled

o, o missmg.

Crack that folly

Complesely
filled and
prEvents joint
movemsant.

delamination,
unsonnd
patched area, o1
loose joint
anchor that
pravents the
joint from
fimctioning as

Metal cracking,

jomni from
fimcioning as
infendad




Element Data — National Sample

Health Index
Zg n Xk (0]
- HIEIement n= 100%
n= 1 q
Y= “Wnon
_ HI . — n=1 Elementn *100%
Group/Bridge Zn 1W Q,

* g, = condition state quantities
* k, = condition state weighting
* Q, = element total quantities
* W, = element type weighting



Element Data — National Sample
* Decks & Slabs

Rated 9
Rated 8
Rated 7
Rated 6
Rated 5
Rated 4
Rated 3
Rated 2
Rated 1
Rated O

CS1 63,447,996
CS2 6,746,861
CS3 1,235,869

CS4 70,175

Total 69,035,581

Average
Health Index

Average Rating
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Element Data — National Sample

e As another check can use FHWA converter to
compare component and element ratings.
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Decks & Slabs

Decks Rated 3

%CS4 Converter Rating Difference Health Index
0.0 7 4 99.32
0.0 98.64
0.0 97.54
0.0 96.11
0.2 95.79
0.0 87.60
0.0 82.92
0.0 80.46
0.0 77.00
0.0 72.74
0.2 63.84
0.0 61.13
0.0 56.81
10.5 53.89
7.0 49.58
3.6 47.24
0.0 33.33
0.0 33.33
18.8 27.08

100.0 0.00

100.0 0.00
100.0 0.00
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Decks & Slabs

Decks Rated 4

Converter NBI
Rating Difference  Health Index

8 4 100.00
100.00
100.00
100.00
100.00
100.00

8

8 4
8 4
8 4
8 4
8 4
8 4
8 4
8 4
6 2
6 2
7 3
6 2
7 3
7 3
6 2
6 2
7 3
7 3
6 2
6 2
6 2
6 2




Element Data in Briv

Condition Rating

Deterioration Forecasting
Life-Cycle Cost Analysis Policy Rules
Work Identification & Prioritization
Performance Measures



Element Data in BrM - Deterioration

Health Index

Reinforced Concrete Deck



Element Data in BrM - Deterioration

Reinforced Concrete Deck



Element Data in BrM - Deterioration

Maodel Parametera

Medlan years In C51:  [14.42 Median years In C52:  [iT Madian years In C83:  [14.86 shaping parametar: El

Element Assumptiona

Environment: |uoo (3) | Protective systam(s):
(510) Wearng Surfacee
{515) Stesd Frotecive Coating
(520} Canc Re Prot Sye
(521) Canc Prat Coating

Daterloration Curves

Scale: |1|:-: vears| v |

Condition State 1 Condition State 2

Health Index

Percant [Fa)
Percant [Fa)

=
Mea T

Fears Taars

Condition State 3 Condition State 4

Parcent (%)

Percant [Fa)
Percant [Fa)

s o
L.

Reinforced Concrete Deck




Element Data in BrM —
Life-Cycle Cost Analysis Policy Rules

Admin > Modeling Config > LCCA Policy Rules
Poticy: [Deck Poicy [~] Rute: EEE R~ |

Mame: |Deck Replacs REEUNING Action: |RepiEce Deck - MEtWork W |

{Health Index of Category ‘Decksl 31abe’ Must Ea Lese Than Humbsr value 50 AND Health Indsx of Category “Superetructure” Muet Ba Greater Than Humbsr Walue 0 AND He

Type: [ Catzgory Health Indax || T‘_.lpa:l\uml:-sr'u'a g 'Vl
Flald IDE:KE-'SIEDE 'vi As Humbar Must Be |Lags Than Numiber Valua |50

Type: | Category Healh Indax || T'_.lpa::l\uml:-sr'-..'a uz vi
Field [Superstructure |+ | As Mumber must Be | Greater Than Humber Valus |50

Typs: | Catzgory Fealh Index |~ lepa-:l\umt-;r'u'a uE[ |

Fistd [Substructurs ] As Mumber Must Be | Greater Than Numiber Valus |50




Element Data in BrM —
Life-Cycle Cost Analysis Policy Rules

Admin > Modeling Config = Preservation and Replacement Policy

Palicy Editor

Policy: [Deck Bolicy

[ Create Naw i Copy ==

Paodllicy Daiadls

wame: [Deck Policy

Descripion:

Usar Cost Calculation: |

U=ar Cost Formula Stnng:

Pl Roullas

Hamsa

Sressre
Dok

Conditbon
((Health Index of Calegory Decke/Slabs’ Musl B2 Sregter Tham Or Egual To Mumbear
Walue S0 AND Health Index of Categary ‘DecicsSiabs” Must Be Less Than Or Egual To
Kumber Waluse 50) ANMD (Heahh Index of Elemssnd "510 - Waarnng Surfsces" Must Se Less
Than Or Equal To Mumb=r Walee 305

Action

Pressne Deck
- Metwork

Up Down Top ttam

1

4

Fehab Deck

[Feapaat every 15 or mare yeare AND Haalth Index of Categaory "'DecksSlabs” Must Be
Less Than Or Equal To Mumber Walue 7O AND Health Index of Category 'Decke’Slabs’
MuEt Be Crealer Than Or Equal Ta Number Walus 5]

Rehal D=ck -
Metnork

Deck
meplace

(Haalh Index of Cateqory 'Decks/Slabs” Must Se Lass Than Mumber Walue 50 AND
Heaalth Index of Cabtegary "Supsrsirechers’ Musl B2 Sreater Than Humber Walue &0 ARHD
Healith Index of Categary "Substruciure” Must Be Sreater Than Numbsr Walus 500

Replace Deck
- Metwork

Apply
wiearing
Surfacs

[{Health Index of Calegory Decke/Slabe’ Musl B2 Sragter Than Or Egual To Mumbear
“Walue S50 AND Health Index of Cabegaory "‘DecisrSiabs” Must Be Lass Tham Or Egual To
Humber Walue 100) AND (Flekd "510 - Wearing Surfaces” 1e Mull})

Place Waanng
Surface -
HNEeTRork




Element Data in BrM - Work Rules

General Condition State Defect Condition State Rule

Rule

Action Type

Replace Deck * low values large % quantity CS3 & CS4. large % quantity full depth defects
How know cannot be rehabbed large % quantity delam caused by
(ex. what if CS3 is due to wear)? full depth cracks (wide cracks)
(defect 1080 or 1090 in combo w/
1130)
same criteria as major rehab
except major rehab previously
performed
Major Rehab Deck *  medium large % quantity CS3 & CS4. large % quantity CS2 or CS3 delam
(recon below top values How know does not need and spall defect (defect 1080)
mat, large quantity replaced? (exclude CS2 patch quantity)
patch & overlay)
Minor Rehab Deck *  mediumto large % quantity CS2 large % quantity CS2 or CS3 crack
(mill & overlay, high values defect (defect 1130)
moderate quantity
patch)
Preventive * large range CS2, CS3 or CS4 small quantities? any % quantity CS2 or CS3 crack
Maintenance Deck of values How know not caused by defect (defect 1130)

(crack sealing, local
spall repair)

abrasion, efflorescence with
cracks already sealed, patched

Aarnac?)

small % quantity CS2 or CS3 spall
defect (defect 1080) (exclude CS2

natrh AlIantifv)



Summary

 Element and component data quality is key to
a data driven bridge management process.

* Need to ensure consistent and meaningful
application of element deterioration models
and work action rules.

* There are opportunities for optimization of
work action rules.



