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Ship stability analysis ensures vessels maintain adequate buoyancy, righting moment, and resistance to

capsizing under static and dynamic conditions—including intact hull integrity, floodable length



assessment after damage, and seakeeping behavior in waves. Regulatory frameworks such as the
International Maritime Organization’s (IMO) Intact Stability Code (2008, as amended), the IACS Unified
Requirements (UR S21 for damage stability, UR S22 for intact stability), and national rules like the US
Coast Guard’s Subchapter S or UK MCA’'s MSN 1762 establish minimum performance thresholds—such
as GM (metacentric height) limits, area under the GZ curve, angle of vanishing stability, and probabilistic
damage stability indices (e.g., R-factor). The comparison chart synthesizes these divergent—but often
overlapping—requirements into side-by-side tables, highlighting differences in scope (e.g., applicability
to passenger vs. cargo ships), methodology (deterministic vs. probabilistic damage modeling),
verification procedures (model testing vs. numerical simulation), and tolerance allowances (e.g., wind
heeling moment assumptions or free surface correction treatments). Practically, it supports harmonized
design reviews, facilitates flag-state and class approval coordination, aids in retrofitting legacy vessels to
updated standards, and serves as a training aid for maritime engineers navigating multi-jurisdictional
compliance.

Key Components

1 Regulatory Jurisdiction (IMO/IACS/Flag State)

2 Stability Condition (Intact/Damage/Dynamic)
3 Vessel Type & Size Thresholds

4 Minimum Criteria (GM, GZ Curve Area, R-Factor, Heel Angle Limits)

5 Verification Methodology (Analytical/Numerical/Experimental)
Applications
Application
1 Naval architecture design validation across multiple flag states
2 Classification society rule interpretation and gap analysis

3 Regulatory audit preparation and compliance reporting



Application

4 Maritime academy curriculum and professional certification training

5 Emergency response planning for stability-related incidents

Related Concepts

1 Intact Stability

2 Damage Stability

3 Free Surface Effect

4 Righting Moment Curve

5 IMO Harmonized System of Survey and Certification
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