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Outline

e Objectives of the study
* Review concepts of risk
* Risk framework with example

e Conclusions and recommendations from
study
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Objectives

e To review the basics of risk theory

* To develop a risk-based decision-support
tool

e To lllustrate the model

* To offer recommendations to improve the
capabilities of the model
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Basic Risk Concepts (1)

Risk-Management: Definition

“Risk management is a process of identifying
sources of risk, evaluating them, and integrating
mitigation actions and strategies into routine
business functions of the agency.”

-TAM Guide, Vol. 2




Basic Risk Concepts (2)

Conceptual Risk Framework

|dentify Prioritize

Risks and
Mitigate
Risks

\ Monitor & Review




Basic Risk Concepts (3)

* Risk modeling

— Quantitative risk assessment
» Risk= Probability*Consequence

— Qualitative risk assessment
» Assigns relative values for measures of risk
o Separates risk into descriptive categories
— Low — high
— Not important — very important
— Scaleof 1-10




Basic Risk Concepts (4)

 Risk Models
— Matrix Models
— Probabillistic Risk Models
— Indexed-Based Risk Models
— Real Options Models




Proposed Risk Framework |

 Based on the strategic objectives of the
agency

e Considers a set of identified performance
measures

e Uses a risk matrix modeling approach

e Ranks assets based on risk differentials
(I.e., likelihood and consequence of
failure)
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Evaluation Example (1)

 Agency’s objectives
— Reduce safety risks
— Reduce mobility risks

— Reduce the risk of condition failure

%
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Evaluation Example (2)

Sample risk matrix

Risk Level of Safety
Performanace CONSEQUENCE
Measure LOW MEDIUM HIGH
LOW LOW LOW MEDIUM
,Qk
N
Q}\“ MEDIUM LOW MEDIUM
QX
Q5)
R HIGH MEDIUM
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Evaluation Example (3)

 Definition of likelihood and consequence

— Likelihood of Asset Failure (/) = Average Age of Asset
Class/Average Expected Useful Life

— The consequence is defined based on the impact of
failure (Different agencies may value impacts
differently)
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Evaluation Example (4)

Likelihood Scale

Priority o o
Scale Description Likelihood
1 High If failure rate 2 1
2 Medium If failurerate 0.5 <1

3 Low If failure rate [< 0.5
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Evaluation Example (5)

Safety Risk Consequences Scale

Priority e

Scale Description Conseguences
1 High Body injuries and death in 10 yrs.
2 Medium  PToPerty loss or body injuries in 10

yrs.

3 Low No injuries or death in 10 yrs.
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Evaluation Example (6)

Mobility Risk Consequences Scale

Priority

Scale Description Consequences
: Road closure for a day or more (detour required)
1 High :
In 10 yrs.
: Lane(s) closure/delays experienced for a day or
2 Medium : :
more (no detour required) in 10 yrs.
3 Low Lane(s) closure/delays experienced for a period

(within hours, no detour required) in 10 yrs.
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Evaluation Example (7)

Maintenance Risk Consequences Scale

Priority .
Scale Description Consequences
1 High Impacting over 25000 ADT
. Impacting between 5000 and
2 Medium 25000 ADT
3 Low Impacting less than 5000

ADT
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Evaluation Example (8)

Evaluation Data

Asset Class Culverts Guardrails Traffic Signals
PROBABILITY

Average age of asset base (yrs) 20 15 14
Expected useful life of asset (yrs) 45 30 20
Likelihood of asset failure 0.4 0.5 0.7
CONSEQUENCES (10 yr analysis period) -

Yes/No

Safety

Bodily injury to involved party YES NO YES
Property loss/damage YES YES YES

Mobility

Lane closure/delay resolved in hours NO YES YES
Lane closure/delay resolved in days with no

detours NO YES NO

Maintenance

Failure on roadway with ADT <5000

YES

NO

YES

Failure on roadway with ADT 5000 - 25000




Evaluation Example (9)

Sample risk matrix

Risk Level of Safety
Performanace CONSEQUENCE
Measure LOW MEDIUM HIGH
LOW LOW LOW MEDIUM
,\-\
Q
Q;\\' MEDIUM LOW MEDIUM
Q,\*
Q»O
R HIGH MEDIUM
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Evaluation Example (10)

Computational and Alternative Ranking

Matrices

ALTERNATIVES PRIORITIZATION

ASSET CLASSES SAFETY MOBILITY  EFFICIENT MANAGEMENT

ALTERNATIVE

Culverts 2
Guardrails 2
Traffic Signals 1

2 3
2 1
3 2

TOTAL SCORE

Medium Risk Alternative

Consider for action if Total Score is either 6 or 7

Low Risk Alternative

No immediate action required if Total Score >7
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Conclusions and
Recommendation

e Conclusions

— Little evidence of the use of risk-based
approach in prioritizing ancillary assets

— Developed framework provides a means for
making a prioritizing assets
— Accuracy of model is dependent on data
availability
« Recommendation:

— Improve the tracking and the documentation
of ancillary assets failures
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