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* Tuning Deterioration Rates
*  Weibull vs Markovian

«  Examples

* Protective Systems

« Agency Deterioration Models
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Tuning Deterioration Rates

e 5.2.2 introduces Weibull model as an enhancement to Markovian
deterioration model

— The goal is to manage known shortcomings of the Markovian model

* Dependent upon:

— The effect that the parameter configurations have on the deterioration forecasted

by the combined model

— How an agency can tune the parameters to best meet their needs
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What did 4.x do?

* 4.x was Markovian based
— Condition based model
— Faster deterioration rates in the early stage

— Effect of protective systems not considered

Br

AASHTOWare Bridge Management

www.AASHTOWareBridge.com




Weibull and Markovian Models

 Weibull and Markovian

— Transition Times

«  Weibull

— (CS1 to CS2

— Shaping Parameter (3

Fraction still in state 1

0 10 20 30 40 50 &0 70 BO 90 100
Year

AASHTOWare Bridge Management

www.AASHTOWareBridge.com




Example 1: #330 Metal Bridge Railing

T1:29 years

T2: 13 years

T3: 9 years

B: 1.8
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Welcome: Pontis User
Database: BrM522s64
Home 'Help ?'/Account ' LogOut

— Elements
Element Filter

\ ID short Name
" 12 |Re Concrete Deck
‘b 13 Pre Concrete Deck
" 16  |Pre Concrete Top Flange
" 16 |Re Conc Top Flange
" 28 |Steel Deck - Open Grid
‘b 29 |Steel Deck - Conc Fill Grid
‘b 30 |Steel Deck - Orthotropic
‘} 31 |Timber Deck
" 38 |Re Concrele Slab
‘b 54 |Timber Siab
" 60 |Other Deck
‘} 65 |Other Siab
" 102 |Steel Cisd Box Gird
‘b 104 |Pre Clsd Box Girder
" 105 |Re Clsd Box Girder
‘} 106 | Othr Clsd Web/Box Girder
" 107 |Steel Opn Girder/Beam
‘b 109 |Pre Opn Conc Girder/Beam
" 110 |Re Conc Opn GirderBeam
" 111 |Timber Open Girder
" 112 |Other Open Girder/Beam
‘b 113 |Steel Stringer
'Y

o s

v

— Element Specifications

Element Rollup
Key: I

Element Key:

Short Name Re Concrele Deck

Relative Weight:[6 |
Units: |20 sq.ftsqm| -

Long Name: Reinforcec

All Relative Weights

Lv]

NBE:

Notes:

This element defines all reinforced concrete bridge
deci/slab regardless of the wearing surface or

k7

Manual: 71

Defect:

Protective
System/Wearing
Surface:

Browse...

—Model F

Median

years |7.21 | pamnaping 4 5

in CS1: o
Median

years |21 Formula: |

in CS2:
Median

N —
in C83:
N

Category:
Material:

Type: |6 Decks/Slab -

Create Element | Copy Element
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Example 1: #330 Metal Bridge Railing
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Markovian model only (T1: 29, T2: 13, T3: 9, : 1
@ Weibull + Markovian model (T1: 29, T2: 13, 73: 9, B: 1.8)
@ Increasing T2 by 50% (T1: 29, T2: 20, T3: 9, B: 1.8
@ Increasing both T2 and T3 by 50% (T1: 29, T2: 20, T3: 14, B: 1.8)
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Example 2: #12 Re Conc Deck

T1:7 years

T2: 21 years

T3: 7 years

B: 1.3
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Example 2: #12 Re Conc Deck

Health Index

Percent (%)
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Protective Systems

» 5.2.2 includes the effects of protective systems
— Designed to slow element deterioration
— An element may contain several protective systems

— Effectiveness is based on condition state of protective system
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Protective Systems

e Effectiveness

— CSl1is always 100% effective
— (€S2 and CS3 can be edited by user

— CS4 is always 0% effective

« Maximum protection factor

— Defines how much protection is offered
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itegories

Protective Systems

I

‘} 12 |Re Concrete Deck

" 13 | Pre Concrete Deck

" 15 | Pre Concrete Top Flange
" 16 | Re Conc Top Flange

‘} 28 | Steel Deck - Open Grid
" 29 | Steel Deck - Conc Fill Grid
" 30 | Steel Deck - Orthotropic
" 31 |Timber Deck

‘} 38 | Re Concrete Slab

‘) 54 | Timber Siab

" 60 | Other Deck

" 65 | Other Slab

" 102 | Steel Clsd Box Gird

" 104 |Pre Clsd Box Girder

" 105 | Re Clsd Box Girder

" 106 | Othr Clsd Web/Box Girder
" 107 | Steel Opn Girder/Beam
‘> 109 | Pre Opn Conc Girder/Beam
" 110 |Re Conc Opn Girder/Beam
" 111 | Timber Open Girder

" 112 | Other Open Girder/Beam
‘} 113 | Steel Stringer

'S

Bra Aane Ctrinnar

snort Name
Relative Weight:[0 |
Units: |2o sq.ft - sq.m [.09:-

Long Name:
All Relative Weights

Notes: This element is for all decks/slabs that have overlays
S* | made with flexible (asphaltic concrete), semi rigid v ﬂ
Manuat: 7] Upload
Defect: [ |
Protective
system/Wearing [/
Surface:
Primary Defect: |
- Deterioration Modeling
Model: [V View Graphs
—Model Paramege

paxameter:
Ccs1: 1 C$52: | 0.666666667 y
CSs3: 333333333 Cs4: 0 /

—
S ——
Classifications ‘

Category: |5 Other Elements -
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Agency Deterioration Models

« Copying an element will also copy the Transition Time and Shaping

Parameter

» Agency can then edit or accept depending on the situation
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Questions?
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Interested in joining Reports TAG?

Br

AASHTOWare Bridge Management

www.AASHTOWareBridge.com



AASHTOWare
Bridge Management

AASHTOWare

Br\ Bridge

Managemen

5.2.3 Deterioration Use Case Discussion
2015 BrMUG

Br

AASHTOWare Bridge Management

www.AASHTOWareBridge.com



Forecast Bridge Conditions
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Bridge Condition Forecast - Statewide

Gdal - ;950/0;0f F;reeV\%av B‘ridq‘es ih Go‘od/F‘air
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Value of Network Modeling

What is the value of Bridge Preservation? What is the ideal mix of fixes?

Percent Bridges in Good or
Fair Condition

100%
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Bridge Condition Forecast System - Asset Management vs Worst First
All Roadway Bridges (MDOT and Local Agency)
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Value of Network Modeling

 What is the impact of revised budgets? What is the funding need to meet
goals?
Bridge Condition Forecast System
MDOT All Highway Bridges
100.00%

95.00% 1 Mi-Dashboard Condition Goal = 93.6% Good or Fair

90.00%

85.00%

80.00%

75.00%

Percent Bridges in Fair or
Good Condition

70.00% T T T T T T T T T T T T T T T T T T T T T T T ]
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Year

—ll— measured —e— Current Program —&— Plus 60 Million —&— Reduced Program
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Value of Network Modeling

e What s the value of innovative materials?

Effect of Bridge Replacement Cost and Longevity On Network Bridge Conditions

100%

e

Bl

s

s
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Value of Network Modeling

* Develop preservation guidelines

BRIDGE DECK PRESERVATION MATRIX - DECKS WITH EPOXY COATED REBAR (ECR)

POTENTIAL RESULT TO

EEsdn s LIS DECK BSIR _ ANTICIPATED
Top Surface Bottom Surface REPAIR OPTIONS Toh R FIX LIFE
Hold (c)
N/A N/A N/A Seal Cracks/eater Sealer (¢) | Mo Change No Change 1104 years
25 <5% >5 <2% Epexy Overlay 8.9 No Change 1010 15 years
<10% 24k < 25%(Kk) Deck Patch (&) Upby 1pt No Change 3o 10 years
o5 Shaliow Concrete Overlay (h, i) g9 No Change 2010 25 years
40K) 2 .
L3 :
smjors | AR 2% orocfing menbrane 6 1) 5.0 No Change 810 10 years
2or 3(k) > 25%(k) HMA Cap (g. h. 1) g0 No Change 2104 years
Shaliow Concrete Overlay (h, 1) 8@ No Change 10 years
4k)or5 2% 10 25%(k) .
HMA Queriay with water- g @ No Change 5907
. years
<3(K) >25%(K) proofing membrane (f, b, 1)
HMA Cap (g, h. 1) -] No Change 1% 3 years
2o 3(k) >25%(k) -
Replacement with Epexy
Coated Rebar (ECR) Deck ¢ N £0+ years
T8 Fercent of 9k suriace area thal I3 508180, SEQMINIET. o DIXNEC Al Ierporary 8w materla.

b}  Percent of deck underside area that it soaled, delaminated or map cracked

(4] The “HelT" optior Imples Tat there i3 or-001rg Malterarce of Tilng poindies alh COId £A%Ch and $Calng of Irciplent spails.

(@)  Seal cracks when cracks ace eazily visble and minimal map cracking. Apply healer seales when crack densiy is 190 great 8o seal Indhvidualy by hand. Sustaies the current concltion langer.

fe)  Cralk se3in) Can a0 De used o sedl the perimeter of Jeck palches,

m ot Mix ASORSE Cveriay with WO memdrane. Deck pathing required oridr 13 plscement of wateDIOCANY menbrane.

(g} HotMix Asphat cap witheul materpeootng membrane for rice qually improvement. Deck should be scheduled for repacement In the S year plan.

th) [ "brigge crosses over Yaveled Bnes 30 T Ject COMANS 31a) 3pgregale, 30 deck replacement.

m \Mvmamwnamwmexmm(«me)wmyme“eumhm:mwmwm mh—eeommammlsuwmea. Ay loose or

gdeaminated concrete should De scaed off and fase Jaking shoud be piaced over lraveed lanes where There = oose.

Contast CATe geotion If a deok with coated rebar in condition ic icentified.

Bricge Deok Precervation Malrix - Decke wih Epoxy Coaled Redar
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Multi-Objective Network Modeling

Scour Risk Assessment
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Suggestions?
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