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Motivation



Risk-based Asset Management Dimension and Complexity



Project Steps
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Business Assessment
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Assessment of Current Capabilities
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Asset Management Policy, 
Strategy and Objectives

Inventory

LoS - Condition Assessment

LoS - Customer Aspirations

Option Identification -
Performance Gaps

Option Identification -
Lifecycle Planning

Decision Making -
Optimization & Budget 

Consideration

Decision Making - Risk 
Assessment

Service Delivery - Forward 
Work Programme

Service Delivery - Physical 
Works & Services

Reporting & Monitoring

Fully Embedded/Comprehensive/Excellent Established/Good/Competent

Recently Implemented/Fair/Satisfactory Implementation/Basic/Needs Improvement

Not in Plance/Poor/Unsatisfactory Current Rating

Average Target Rating



Asset Management 

Framework Development

Business 
Assessment / 

Review Current 
Practice

Risk-based Asset 
Management 
Framework 

Development

Data 
Collection

Risk Assessment/ 
Performance 
Calculations 

Develop Functional 
Specification for AM 

Tool

Customization, 
Verification and User 
Acceptance Testing

Develop a 
Reconstruction and 

Maintenance 
Investment Plan

Training Client Staff

RISK-BASED AM METHODOLOGY



Risk-based Asset Management Methodology Overview 

Footer Information7



HAZARDS
DATA COLLECTION AND ANALYSIS
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Flood Hazard Map
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Depth 
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237.8 232 216.6 187.4
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Duration 
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165 265 300 375

Design Rainfall Characteristics

Dominica Flash Flood Map 

(Source: CHARIM)



Landslide Hazards Map

Dominica Landslide 

Susceptibility

Dominica Landslide Susceptibility 

along Major Roads



Debris Flow Risk

Evidence of:

1. Bypass flow over bridge 

2. Large quantity of 

floating debris

3. Large volumes of 

sediment deposited 

during event modifying 

channel geometry
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Footer Information13
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Performance Assessment
RISK AND CONDITION ASSESSMENT
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Condition

• Directly relates to the likelihood of asset failure

• Two Condition Assessment Methods:

• Visual Condition assessment

• Analytical Assessment (algorithms and criteria)
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Rating Drainage Geotechnical Assets Pavement Structures

A 5 Excellent
Newly installed or nearly new 

condition, correct size, free 
flowing.

New or nearly new condition with no obvious 
visual defects. IRI < 5. Smooth with 

few bumps or 
depressions.

Bridge in excellent condition, or 
presenting minor and isolated 

durable damages.

B 4 Good
Structurally sound, correct size, 

free flowing.

No visual defects and with few visible signs of 
surface deterioration. No evidence of previous 

failures.

Bridge presenting extended minor 
durable damages.

C 3 Fair

Structurally sound, slight siltation 
and likely to cause drainage 

problems during times of heavy 
rains.

Evidence of initial deterioration and minor 
previous failures. Minor tension cracks, minor 
ravines, or evidence of minor slippages/falls 

are visible.

IRI = 5 - 8. Comfortable 
with intermittent 

bumps or depressions.

Bridge presenting medium extended 
durable damages. Functional 

damages affecting non-structural 
elements of the bridge.

D 2 Poor

Signs of deterioration of structure, 
evidence of silting and likely to 
cause drainage problems with 

medium to heavy rains.

Evidence of slippages of embankment or 
cutting slopes and previous slides that do not 
interfere with carriageway; tension cracks or 

ravines in a soil slope. Similar areas of material 
around current location have already failed.

IRI = 8 - 11. 
Uncomfortable with 
frequent bumps or 

depressions.

Bridge presenting severe durable or 
functional damages, affecting 

structural elements. Medium bearing 
damages.

E 1 Very poor

Severe structural damage, blocked 
with silt, vegetation or other 

material, inadequate in size and 
likely to cause flooding even in light 

rainfall.

Deep seated soil slippage, normally indicated 
by slip circle. Rock slides resulting in danger to 
road users or damage to highway condition. 

Settlement causing damage to the carriageway 
or safety fence. Foundation failures of 

retaining structures. Visual evidence that 
possible slides may occur.

IRI > 11. 
Uncomfortable with 
constant bumps or 

depressions.

Collapsed bridge or presenting 
severe bearing damages.



Risk
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Risk Management
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Integration of risk and condition into decision making

• Unconstrained needs assessment: Determines the financial needs to maintain assets 

in an acceptable performance level (assuming there is no budgetary constraints). 

• Constrained needs assessment: determines the optimal financial strategies to 

maintain assets at an acceptable performance level considering annual budget 

limitations.



Optimal life-cycle activity profile
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Resource allocation across various asset classes



Percent needs met over a planning period of 10 years



Forecasted pavement and bridge State of repair at the end of 

program



Tool and training
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GIS based Inventory database



Data base



Queries



Reports



Decision support tool



Summary

• A practical guideline on 

• what type of data can be collected

• how data can be processed, 

• how risk is calculated and 

• how risk and other measures are used in prioritization and optimal 

resource allocation.  

• Low-cost easy-to-use methods for data collection, performance assessment 

(e.g. criticality and condition) which can be used in many countries

• A multi-objective resource allocation optimization model to develop multi-

year maintenance and investment plans



Thank you!


