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Expert Judgment
Models

How to get useful initial results
without much data
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Condition Models

¢ Deterioration
Assumes no action is taken
Predicts future condition based on time,
traffic, and current condition

¢ Action Effectiveness

Predicts condition after an action has
been taken

May predict the action’s effect on future

deterioration rates
4

Deterioration Models

Given a time period, current
conditions, and other variables:
Models Condition

+ Predict the most likely
condition

Models Condition

+ Predict the likelihood of |©
multiple conditions
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Cost Models

+ Maintenance, Repair, and
Rehabilitation (MR&R) Direct Costs

¢ Functional Improvement and
Replacement Direct Costs

¢ Indirect Costs
¢ User Costs
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How Cost Models Are Used

¢ Unit Direct Costs

Based on measurable units of work which
are relevant to project variable costs

¢ Indirect Costs

Applied as an overhead loading at the
network level

Estimated individually at the project level

Other Models

¢ Traffic Growth
Specific to bridge roadways

+ Standards
Acceptable level of service .
Design measurements

¢ Time value of money
Discount rate
Inflation

¢ Accident Rate = ’
Estimation Lt~

¢ Truck Height/Weight Distributions

¢ User Cost per Time, Distance,
Accident
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Desirable Attributes
of Models M

Discrete vs. Continuous

¢ Discrete Quantity

Classification of elements
Quick assessment

Simple to use States 1

¢ Continuous .
Quantity

Precise measurement
Preserves detail A
Complex to use

Condition

Handling Uncertainty

All Predictive Models Have Uncertainty.

models Cogdmon

ignore it or flag it externally.

models Condition

measure and use it to affect
policies.

Example comparison
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Desirable Model Attributes

¢ Acceptable precision without detailed
measurement

True Value

Imprecise

Measurement Frequency

Desirable Model Attributes

¢ Acceptable precision without detailed
measurement
True Value

Precise

—————— ——————————————————————
Measurement Frequency
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Desirable Model Attributes

¢ Acceptable accuracy with readily-
available data

True Value Inaccurate

e ————————————————————— — —————————————————
Measurement Frequency
15
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Desirable Model Attributes

¢ Acceptable accuracy with readily-
available data
True Value

Accurate

——————————. ——————————
Measurement Frequency
16

Desirable Model Attributes

+ Ability to easily improve models as
experience is gained

Deterioration
Model Example

Markovian Probabilistic Models
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Markovian Models]

¢ Assumptions
Uniform time intervals between decisions
Small number of condition states

Each state is self-contained:

+ Contains all information needed to predict
future deterioration

+ Does not require information about past
states

+ Rates change with condition rather than time

19

Markovian Models]

¢ Strengths
Simple to use
Low data collection requirements
Easy to update from historical data
+ Weaknesses
Imprecise

Can’t model latent properties

+ Time-dependent properties which are not

directly measurable
20

Sensitivity to Uncertainty

Transition Probability Matrix
State next year

"Average" State
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Summary:
Getting
Started

What We Covered Today

¢ Why we have BMS

+ Fundamental concepts

+ Setting up the database

¢ Setting up the input models




