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Role of Network Level

In Project-Level Bridge Management

Network Project Level
Level

Recommend Actions
Guesstimate Costs

Predict Benefits

Role of Project Level

In Network-Level Bridge Management

Project
Level
Network Level

Total Needs
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Objectives

Minimize Agency Costs
Minimize User Costs
Maximize Service Life

Maximize Progress
Toward Optimal
Condition

Constraints

Budgets
~Total Bridge Budget
> Federal vs. Non-Federal Funding

> Budget by District or 8

>~ Highway System

Constraints

Level of Service and Design Standards
> Lane Width
> Shoulder Width
> Alignment

> Vertical Clearance

> Horizontal Clearance
>Waterway Adequacy
> Load Capacity
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Policy Variables

Choice of Action based on:
> age
> condition
> classification
> traffic
> environment

Target Condition

Policy Requirements

Consistency with agency’s
deterioration and cost experience

Feasibility of actions
Sustainability (steady state)

Steady State Demo

1. Start with 100 chips in state #1

2. Each turn, move the chips among the
states according to the transition
matrix.

Do Nothing
Do Nothing
Preventive

.50} 50 Do Nothing
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Relationship to
Life-Cycle Costing

What is Life Cycle Costing?
Objections to the Concept
Application to Network Level .

2D add

=3

What Is Life Cycle Costing?

&
Considers all costs expected in a

bridge’s life
>Initial Construction
>Improvements
> Repairs and Rehabilitation
> Maintenance
> (Sometimes) User Costs
> (Sometimes) Environmental Costs
> (Sometimes) Salvage Value
14

Life Cycle Cash Flows

Initial Construction -~

Maintenance—> — User Costs

Improvement/Rehab

CRIVEY —
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Objections to Life Cycle Costs

Does not account for all potential
benefits of replacement

Requires large amount of data or
assumptions about the far future
)
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ften i -
Often ignores user costs { F;r\iv'{’?
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Values the physical bridge rather than

its role in the transportation system
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Application to Network Level

Alternative Approaches
® Sampling - Apply Life-Cycle Costing to
Abstract or Sampled Bridges.

@ Reactive - Apply to All Bridges and Then Sum
Up the Results.

® Going Concern - Maintain Constant Mobility
Beyond Currently-Existing Bridges.

e
Explanations

The Going Concern

Small number of states

Small number of alternatives
per state

Same states and choices each
year
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Network Optimization Example
Concrete Deck - Bare (Moderate Environment)

(REEEED Sensitivity Analysis
Zoom DiscountRate ekl LR JUY
Repair Cost | e | — |
Step-by-Step  [GEE=IEE (25| x| |
£ AN MR B Deterioration S51) lviol| K63 [FED]

Unit Transition Probabilities LT
Action Cost 1 2 3 4 5Faill Cost

State 1 - No damage
0 Do nothi m 87 13 0 ol
1 Protect

State 2 - Distress
0 Do nothing
1 Repair
2 Protect

0 Do nothing
1 Low repair
2 High repair
I 0 Do nothing

1 Low repair
2 High repair

0 Do nothing
1 High repair
2 Renlace

How it works

Pontis Preservation Policies

Pontis for dows - Yersion 3.1B2

) Deterioration Element:

(@ Costs Enwironmant:

Action
{>> = recommended)

State: 1 Ho damage
= 0 Da Nothing
State: 2 Distress <=2%
= 0 Do Nathing o
1 Repait potholes 599.65
State: 3 2to10% distress
= 0 Do Mothing
1 Repair potholes
2 Replace overlay
State: 4 10-25% distress
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Network-Level State
of the Practice

Responsiveness vs. Realism
Limitations o

Responsiveness vs. Realism

A Delicate Balancing Act

Responsiveness Realism

High Speed Low Speed

Low Detail High Detail
Low Data Costs High Data Costs

(—

Top-Down Bottom-Up
Pro-Active Reactive
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Limitations

Aspects Not Currently Handled Well
> Routine maintenance (deck patching,

sealing, washing, brush clearing) @
i %)

~ Fatigue

~Scour

> Seismic
Major limitation is still the
quality and cost of data

..Next: Generating a Project List
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