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Structural Integrity of Port and Maritime 
Assets 
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Structural Integrity Risk Analysis (SIRA)-
Framework

SI Indicators
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• Maintenance Strategy  
(Corrective, Preventive, 

Predictive)
• Inspection Frequency
• Service Life Assessment 

𝑓(𝐶𝑅, 𝑂𝐶𝑅, 𝐶𝑈, 𝐷𝐻, 𝑆𝐶, 𝑅𝑀)



Key Structural 
Indicators – CR  
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Key Structural Indicators (ECR) 
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Key Structural Indicators (OCR) 

Berth2_Condition_Ranking_V5.xlsx


Key Structural 
Indicators (SU) 

• Envelope of utilised 

capacity of a section

• Can be developed from 

the design and as-built 

documents

• Normally illustrates as color 
code map

• Primary / critical structural 

components 



Key Structural 
Indicators 
(DH) 

• Location of defects

• Type of defects

• Severity of defects



Key Structural Indicators (SC) 
Criticality 

Level

Description

5 • Section is extremely utilised (over 90%)

• Section is subject to permanent fatigue loads, or its fatigue life is due shortly

• Section has been repaired several times 

• Section has a crack history

4 • Section is highly utilised (between 75% and 90%)

• Section is subject to frequent dynamic and fatigue loads, or its fatigue life 

passed more than 50% 

• Section is subject to high tensile stresses (over 50% utilised)

• Section accessibility is limited (complex joints at height, immersed sections 

3 • Section is relatively utilised (between 50% and 75%)

• Section is subject to relatively high tensile stresses (over 25 MPa

2 • Section has low utilisation (between 25% and 50%)

• Section is not subject to complex stresses 

1 • Section has a very low utilisation (less than 25%)

• Section is not critical 

• Defects don’t impact structural integrity, or the impacts are negligible 



Risk Matrix (RM)
• Consequence Assessment

• Likelihood Assessment

• Development of Risk Matrix



Outcome - Typical



Key 
Takeaways

Risk Analysis of structural part of 
assets is a complex and 
challenging task

Key Structural Indicators such as 
CR, OCR, SU, DH and SC can 
facilitate this process to a better 
SIRA system

This can lead to a better asset 
management
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