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Naval architecture calculations underpin the safety, performance, and regulatory compliance of marine

vessels—from small craft to ultra-large container ships. These calculations span hydrostatics (e.g.,

displacement, LCB, KB), intact and damage stability (GM, GZ curves, floodable length), structural

scantlings (hull girder bending, local plating stresses), and resistance & propulsion (Cp, Cb, effective

horsepower). Each major classification society (e.g., American Bureau of Shipping, DNV GL, Lloyd’s

Register) and international body (e.g., IMO’s SOLAS and Load Line conventions, ISO 16193 for small

craft) prescribes distinct calculation methods, safety factors, empirical coefficients, and verification

protocols—even for identical physical parameters. For instance, GM minimum requirements for

passenger ships differ between IMO Resolution MSC.267(85) and ABS Rules for Building and Classing

Steel Vessels; likewise, wave-induced bending moment formulations vary significantly between DNV-

RP-C205 and IACS UR S11. The comparison chart synthesizes these differences into tabular or matrix

format—typically organized by calculation type, standard source, governing clause, input assumptions

(e.g., wave spectra, load combinations), required output accuracy, and validation requirements (e.g.,

model testing vs. direct calculation). This facilitates cross-standard audits, harmonization efforts (e.g.,

IACS Unified Requirements), and efficient design iteration during concept and detailed engineering

phases, especially for vessels intended for global operation or dual-classification.

Key Components

# Component

1 Standard Identification (e.g., IMO SOLAS Ch. II-1, ABS NR2023, DNV-OS-C101)

2 Calculation Domain Mapping (e.g., Intact Stability, Structural Fatigue, Propulsion Efficiency)

3
Methodological Differentiators (e.g., semi-empirical vs. first-principles, partial safety factors,

wave height assumptions)

Applications

# Application

1 Regulatory submission preparation for flag state and classification society approval

2 Design office internal QA/QC to verify method selection against project scope and trade routes

3 Training and competency development for junior naval architects and marine engineers
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Related Concepts

# Concept

1 IACS Unified Requirements

2 Hydrostatic Curve Generation

3 Parametric Ship Design Optimization
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