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This study outlines an innovative and forward-thinking strategy for analysing the risks posed by ship impacts on port

infrastructure. RINA, as an expert in the engineering and maritime sector, possesses the capability to collect

comprehensive data and conduct numerous risk analyses, further enhancing the depth and reliability of the assessment

process.

The approach is organised into three integrated phases: identification of sensitive buildings and essential data collection,

detailed technical investigations on selected structures, and a comprehensive quantitative risk analysis.

A unique feature of this work is the integration of real-time and systematic ship manoeuvre simulations under varying

weather and failure conditions performed in a specialised simulation laboratory. Coupled with extensive Automatic

Identification System (AIS) data analysis and historical incident records, these simulations generate probabilistic models of

collision frequency and energy distribution tailored to specific quay-building systems.

The structural impact assessment employs advanced 3D modelling and nonlinear dynamic analyses considering also the

uncertainties in material non-linearity and impact scenarios. Plastic hinge formation is used as a key indicator for damage

classification, distinguishing localised and global structural failures.

Incorporating human factor analysis related to manoeuvring stress and control system failures provides a realistic

evaluation of operational risks. Economic loss modelling dynamically links structural damage to repair costs and potential

human casualties, factoring building occupancy patterns.

This holistic risk framework leverages the Simplified IALA Risk Assessment (SIRA) matrix for clear prioritisation of

mitigation efforts, enabling port authorities to make data-driven decisions and justify investments in safety

enhancements. By transforming navigational, environmental, structural, and human factors data into actionable risk

insight, this methodology represents a paradigm shift for resilience and safety management in maritime port

infrastructure.
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