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BUILDING THE MULTI-DIMENSIONAL RISK PROFILE

DATA NORMALIZATION & FUZZY LOGIC
Heterogeneous data converted to uniform 0-1 scale: Min-Max for hard
numbers, Fuzzy membership for qualitative descriptions.

SUPPORTING FACT: Research shows Structural Performance
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BRIDGE CASE STUDY: CRi of 0.71
identified a “Moderate-to-High” risk
level, signaling a need for intervention.
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Al-Driven Infrastructure Resilience: A Multi-Criteria Risk Assessment Framework
This framework replaces subjective expert-only evaluations with a data-driven system. It combines Artificial Intelligence (A1), Fuzzy Logic, and the Analytic Hierarchy
Process (AHP) to calculate a Comprehensive Risk Index (CRI), specifically designed to address the coupled impacts of aging assets and intensifying climate hazards.
THE MULTI-DIMENSIONAL INDICATOR SYSTEM
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AI-ASSISTED OPTIMIZATION & RISK GRADING
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The Future of Bridge Resilience:
Al-Enhanced Risk Assessment

How Al-assisted multi-criteria analysis identifies

infrastructure vulnerabilities caused by aging 3 \d —
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