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Ship Inspection and Audit Techniques

Ship Structural Integrity Inspection

Abrasion Resistance — Ability of hull plating to withstand surface wear caused by debris or grounding.
Related terms: hardness, coating. Example: A vessel operating in ice-infested waters requires high abrasion
resistance. Practical application: Select higher-grade steel or apply protective epoxy. Challenges: Balancing
cost with durability and maintaining weld integrity.

Acoustic Emission Testing (AET) — Non-destructive method that detects transient elastic waves released by
crack growth. Related terms: ultrasonic testing, signal analysis. Example: Detecting micro-cracks in a ship's
bulkhead during a dry-dock survey. Practical application: Early identification of fatigue zones before
catastrophic failure. Challenges: Requires skilled technicians and interpretation of complex data.

Alignment — The geometric relationship between structural members such as frames, girders, and
bulkheads. Related terms: tolerance, dimensional control. Example: Misaligned deck beams can cause
uneven load distribution. Practical application: Use laser alignment tools to verify tolerances during
construction or repair. Challenges: Access constraints in confined spaces and thermal expansion effects.

Anchor Chain Inspection — Examination of the chain, shackles, and windlass for wear, corrosion, and
deformation. Related terms: tensile testing, fatigue life. Example: Detecting cracked links before a voyage.
Practical application: Replace compromised links and re-grade the chain’s working load limit. Challenges:
Chain length and weight make handling difficult; corrosion may be hidden beneath coatings.

Anti-Corrosion Coating — Protective layers applied to steel surfaces to impede rust formation. Related terms:
paint system, surface preparation. Example: Application of zinc-rich primer followed by epoxy topcoat on a
new hull. Practical application: Extends service life and reduces inspection frequency. Challenges: Proper
surface preparation, coating adhesion, and environmental regulations.

Beam Buckling — Instability of a longitudinal member when compressive stresses exceed critical limits.
Related terms: Euler buckling, web stiffening. Example: Buckling of a deck beam under heavy cargo load.
Practical application: Conduct finite-element analysis to verify design limits. Challenges: Accurate load
estimation and accounting for residual stresses from welding.

Bilge Inspection — Assessment of the lowest part of the hull for water accumulation, corrosion, and
structural degradation. Related terms: pump performance, drainage. Example: Identifying pitting corrosion
on bilge plates during a routine survey. Practical application: Clean, pump out water, and apply
corrosion-inhibiting treatments. Challenges: Limited visibility, confined access, and presence of hazardous
gases.

Boiler Pressure Vessel Examination — Evaluation of the structural integrity of marine boilers and associated
pressure vessels. Related terms: ASME code, hydrostatic test. Example: Conducting a 1.5 x Design pressure
test on a ship’s steam generator. Practical application: Ensure compliance with safety standards before
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re-commissioning. Challenges: High-risk environment, need for pressure-tested equipment, and strict
regulatory documentation.

Bottom Plate Thickness Measurement — Determination of hull plating thickness using ultrasonic gauges or
calibrated scraping. Related terms: corrosion rate, minimum allowable thickness. Example: Detecting a 20 %
reduction in thickness amid a high-corrosion zone. Practical application: Schedule plating replacement or
reinforcement. Challenges: Accurate calibration, surface roughness, and steel alloy variations.

Bow Thruster Structural Review — Inspection of the supporting framework for the bow thruster unit, focusing
on welds and load paths. Related terms: thruster tunnel, torsional stress. Example: Identifying fatigue cracks

near the thruster mounting brackets. Practical application: Reinforce brackets and re-weld with proper heat

input. Challenges: Limited space, water ingress, and vibration-induced fatigue.

Bridge Deck Integrity — Assessment of the structural soundness of the bridge deck, including bulkheads,
deck plating, and reinforcement. Related terms: load bearing capacity, vibration analysis. Example: Verifying
that the deck can support additional communication equipment. Practical application: Perform spot-load
testing and reinforce with additional stiffeners if needed. Challenges: Balancing added weight with vessel
stability.

Bulkhead Corrosion Mapping — Systematic documentation of corrosion locations and severity on transverse
and longitudinal bulkheads. Related terms: visual inspection, corrosion index. Example: Using a corrosion
mapping chart to record pitting on a forward bulkhead. Practical application: Prioritize repairs based on
severity and exposure. Challenges: Access behind insulation and accurate depth estimation.

Carbon Steel Grade Identification — Determination of the specific steel alloy used in structural components,
often via material test reports or spectroscopy. Related terms: ASTM A131, chemical composition. Example:
Confirming that a hull plate conforms to ASTM A131 Grade B. Practical application: Ensure compatibility
with welding consumables and corrosion protection. Challenges: In-field verification may require portable
spectrometers.

Centerline Alignment Check — Verification that the ship’s longitudinal axis remains true, critical for
hydrodynamic performance. Related terms: reference line, hydrostatic balance. Example: Detecting a 5mm
deviation in the centerline after a major hull repair. Practical application: Adjust structural members to
restore alignment. Challenges: Influence of cargo loading and temperature-induced distortions.

Certification of Structural Survey — Formal documentation that a vessel’s structural components meet
classification society standards. Related terms: class notation, survey report. Example: Issuing a Certificate of
Survey after a successful hull inspection. Practical application: Enables vessel to legally operate in
international waters. Challenges: Maintaining up-to-date records and addressing non-conformities
promptly.

Coating Adhesion Test — Evaluation of the bond strength between protective coating and underlying steel,
often using pull-off methods. Related terms: ASTM D4541, surface preparation. Example: Measuring a
2.5MPa adhesion value on a newly painted deck. Practical application: Validate coating performance before
acceptance. Challenges: Proper substrate cleaning and environmental control during testing.
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Compliance with SOLAS Chapterll-1 — Adherence to the International Convention for the Safety of Life at
Sea requirements for structural integrity. Related terms: regulatory audit, structural standards. Example:
Demonstrating compliance with subdivision and damage stability criteria. Practical application: Incorporate
SOLAS mandates into design reviews and inspections. Challenges: Interpreting technical annexes and
integrating them with existing fleet practices.

Corrosion Allowance — Additional material thickness incorporated into structural components to
compensate for anticipated corrosion loss. Related terms: design thickness, service life. Example: Adding a
3mm allowance on hull plating for a vessel operating in tropical waters. Practical application: Extends the
interval between major repairs. Challenges: Over-design may increase weight and affect stability.

Crack Propagation Monitoring — Ongoing surveillance of identified cracks to assess growth rate using
techniques such as dye penetrant or ultrasonic tracking. Related terms: fracture mechanics, inspection
interval. Example: Monitoring a 5mm hairline crack in a deck girder over six months. Practical application:
Determine repair timing based on growth trends. Challenges: Detecting sub-surface cracks and ensuring
consistent measurement conditions.

Crew-Operated Visual Inspection (COVI) — Routine visual checks performed by crew members using
checklists and handheld tools. Related terms: inspection schedule, reporting form. Example: Daily inspection
of the forward hatch for signs of deformation. Practical application: Early detection of minor defects before
they become critical. Challenges: Varying skill levels and potential for missed hidden damage.

Deck Plate Welding Quality — Assessment of weld integrity on deck plates, focusing on defects such as
porosity, lack of fusion, and undercut. Related terms: non-destructive testing, WPS. Example: Detecting a
2mm lack-of-fusion on a deck weld during a 3-point ultrasonic scan. Practical application: Re-weld to meet
acceptance criteria. Challenges: Access under deck equipment and maintaining proper heat input.

Design Stress Limits — Maximum allowable stresses for structural members as defined by classification
societies or engineering codes. Related terms: yield stress, fatigue limit. Example: Verifying that a hull girder
does not exceed 0.6 x Yield stress under full load. Practical application: Use stress analysis software to
confirm compliance. Challenges: Accounting for stress concentrations and residual stresses from fabrication.

Diameter of Structural Members — Measurement of the cross-sectional size of cylindrical components such
as stiffeners and bulkhead columns. Related terms: section modulus, moment of inertia. Example:
Confirming that a keel bar diameter matches design specifications. Practical application: Ensure adequate
load-carrying capacity. Challenges: Deformation due to corrosion may obscure true dimensions.

Docking Procedure Review — Evaluation of the steps taken to prepare a vessel for dry-dock, including
structural support and load distribution. Related terms: dry-dock fixtures, shipyard safety. Example: Verifying
that temporary supports are correctly positioned under the hull before keel removal. Practical application:
Prevent hull deformation during maintenance. Challenges: Coordinating with shipyard personnel and
managing heavy loads.

Dynamic Load Assessment — Analysis of loads that vary with time, such as wave impact, machinery vibration,
and cargo shift. Related terms: fatigue analysis, spectral response. Example: Calculating the cyclic stress
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range on a mid-ship girder due to wave slamming. Practical application: Design reinforcement to mitigate
fatigue damage. Challenges: Accurate environmental data and complex simulation models.

Electro-Galvanic Corrosion (EGC) — Accelerated corrosion occurring when dissimilar metals are electrically
coupled in a conductive seawater environment. Related terms: cathodic protection, galvanic series. Example:
Corrosion of a steel hull near copper alloy fasteners. Practical application: Use insulating sleeves or
compatible alloys to prevent EGC. Challenges: Identifying hidden couplings and monitoring long-term
effectiveness.

Engine Room Structural Survey — Comprehensive inspection of the engine compartment’s supporting
framework, bulkheads, and vibration isolation systems. Related terms: machinery foundations, stress
concentration. Example: Detecting cracking around engine mounts due to excessive vibration. Practical
application: Reinforce foundations and install dampening pads. Challenges: High temperature, limited
visibility, and heavy equipment present.

Fatigue Life Prediction — Estimation of the number of stress cycles a structural component can endure
before failure. Related terms: S-N curve, damage accumulation. Example: Predicting a 20-year service life for
a hull girder under typical voyage profiles. Practical application: Schedule inspections based on predicted
fatigue hotspots. Challenges: Variable loading conditions and material property scatter.

Fireproofing Integrity Check — Verification that fire-resistant coatings or claddings on structural members
remain intact and effective. Related terms: intumescent paint, thermal barrier. Example: Inspecting a deck
bulkhead for delamination of fireproof coating after a fire drill. Practical application: Re-apply coating to
maintain fire rating. Challenges: Detecting subsurface degradation and ensuring proper cure.

Flange Alignment Verification — Examination of the mating surfaces of pipe flanges to ensure proper fit and
seal, preventing stress concentrations. Related terms: gasket seating, torque distribution. Example:
Measuring flange face gap on a seawater pump inlet. Practical application: Re-align flanges and re-tighten
bolts to specification. Challenges: Access in cramped pump rooms and distortion from thermal expansion.

Floating Dock Structural Review — Inspection of the supporting structures of a floating dock used for ship
repairs, focusing on hull integrity and deck strength. Related terms: ballast tanks, mooring restraints.
Example: Identifying corrosion on the dock’s keel beams. Practical application: Schedule maintenance to
avoid dock failure. Challenges: Monitoring large structures in marine environments.

Fouling Impact Assessment — Evaluation of how marine organism growth affects hull form and structural
loads. Related terms: drag increase, stress redistribution. Example: Calculating additional bending moments
due to uneven fouling on a hull side. Practical application: Plan anti-fouling coating applications and hull
cleaning cycles. Challenges: Quantifying uneven loads and predicting growth rates.

Galvanic Isolation Practices — Methods employed to electrically separate dissimilar metals to prevent EGC.
Related terms: insulating washers, cathodic protection. Example: Installing non-conductive sleeves between
steel hull plates and bronze propeller shafts. Practical application: Extend service life of both components.
Challenges: Maintaining isolation during repairs and ensuring durability of isolators.
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General Arrangement (GA) Review — Examination of the vessel’s layout drawings to verify that structural
components are correctly placed and referenced. Related terms: as-built drawings, spatial coordination.
Example: Cross-checking the location of a transverse bulkhead against the GA. Practical application: Identify
discrepancies before construction or modification. Challenges: Keeping documentation synchronized with
field changes.

Grain Direction in Welds — Orientation of the metallurgical grain relative to the weld joint, influencing
mechanical properties. Related terms: heat-affected zone, toughness. Example: Aligning weld passes parallel
to the principal stress direction to improve crack resistance. Practical application: Specify welding
procedures that control grain flow. Challenges: Complex geometries may limit optimal grain orientation.

Hull Girder Stress Analysis — Calculation of bending, shear, and axial stresses in the main longitudinal
structural element of a ship. Related terms: section modulus, load distribution. Example: Using
finite-element software to assess stress under a full cargo load. Practical application: Verify that stresses stay
within allowable limits. Challenges: Accurately modeling hull curvature and material non-linearity.

Hull Inspection Report (HIR) — Formal document summarizing findings, measurements, and recommended
actions from a structural survey. Related terms: deficiency list, rectification plan. Example: HIR indicating
12 % thickness loss on the starboard side plating. Practical application: Prioritize corrective work and inform
classification society. Challenges: Ensuring clarity, completeness, and timely submission.

Hull Plate Corrosion Rate Determination — Calculation of material loss per year based on thickness
measurements taken at intervals. Related terms: linear regression, environmental exposure. Example:
Determining a 0.15 Mm/year corrosion rate in a tropical service area. Practical application: Adjust
maintenance intervals and corrosion allowance. Challenges: Measurement accuracy and accounting for
localized pitting.

Hull Survey Frequency Determination — Establishing inspection intervals based on vessel type, operating
conditions, and age. Related terms: risk-based inspection, class survey cycle. Example: Setting a 2-year
survey interval for a bulk carrier operating in high-corrosion zones. Practical application: Optimize resource
allocation while maintaining safety. Challenges: Balancing regulatory requirements with operational
constraints.

Impact Damage Evaluation — Assessment of structural damage caused by collisions, grounding, or dropped
loads. Related terms: deformation mapping, plastic strain. Example: Measuring a 30 mm dent on the forward
hull plating after a minor grounding. Practical application: Decide on repair method—plate replacement vs.
Reinforcement. Challenges: Determining hidden damage beneath the visible dent.

Inspection Documentation Standards — Guidelines for recording, storing, and retrieving inspection data to
ensure traceability. Related terms: electronic logbook, ISO 9001. Example: Using a standardized template to
log ultrasonic thickness readings. Practical application: Facilitate audits and historical trend analysis.
Challenges: Maintaining consistency across multiple crews and locations.

Inspection Interval Optimization — Process of adjusting the frequency of structural checks to reflect actual
risk and wear. Related terms: condition-based monitoring, predictive maintenance. Example: Reducing hull
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plate thickness checks from annual to biennial after establishing low corrosion rates. Practical application:
Lower operational costs while preserving safety. Challenges: Requires reliable data and robust analytics.

Inspection Tool Calibration — Verification that measurement devices such as ultrasonic gauges and laser
scanners are within tolerance. Related terms: traceability, certified standards. Example: Calibrating a
thickness gauge against a known-thickness block before a survey. Practical application: Ensure accuracy of
recorded measurements. Challenges: Maintaining calibration records and dealing with tool drift.

International Association of Classification Societies (IACS) Rules — Technical standards governing ship
structural design, construction, and maintenance. Related terms: Unified Requirements, class notation.
Example: Applying IACS Unified Requirements for hull fatigue assessment. Practical application: Align ship
design with globally recognized criteria. Challenges: Keeping up with periodic updates and interpreting
complex clauses.

Joint Efficiency Factor — Ratio expressing the strength of a welded or bolted joint relative to the base
material. Related terms: design factor, load path. Example: Using a joint efficiency of 0.85 For a welded
longitudinal seam. Practical application: Adjust member sizes to account for reduced strength at joints.
Challenges: Accurate determination for different welding processes.

Keel Strength Verification — Examination of the central longitudinal structural element for signs of cracking,
corrosion, or deformation. Related terms: bottom plating, stress concentration. Example: Detecting a
longitudinal crack at the keel weld after a severe storm. Practical application: Reinforce with additional
plates or replace compromised sections. Challenges: Access beneath the hull and high load-bearing nature
of the keel.

Kinetic Energy Impact Assessment — Calculation of the energy transferred to the hull during collisions to
predict damage severity. Related terms: momentum, damage criteria. Example: Estimating impact energy
from a 5-tonne cargo drop onto the deck. Practical application: Design protective structures such as decks
and bumpers. Challenges: Uncertainty in impact angle and material behavior at high strain rates.

Laser Scanning for Structural Mapping — Use of terrestrial or handheld laser scanners to create accurate 3-D
models of ship structures. Related terms: point cloud, digital twin. Example: Generating a detailed model of

a damaged bulkhead to plan repairs. Practical application: Compare as-built geometry with design drawings
to locate deviations. Challenges: Data processing time and managing large datasets.

Load Path Analysis — Study of how forces are transmitted through structural components to the foundation.
Related terms: stress flow, structural continuity. Example: Tracing the load from a heavy crane through deck
beams to the hull girders. Practical application: Identify critical members that may require reinforcement.
Challenges: Complex interactions in multi-deck vessels.

Longitudinal Stiffener Inspection — Detailed check of the continuous stiffeners that run fore-to-aft, focusing
on weld quality and corrosion. Related terms: web plating, fatigue hotspot. Example: Spotting a cracked
weld on a longitudinal stiffener adjacent to a hatch. Practical application: Replace the stiffener section and
re-weld with proper procedure. Challenges: Accessibility and ensuring proper alignment after repair.
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Machinery Vibration Monitoring — Ongoing measurement of vibration levels to detect structural fatigue in
supporting frames. Related terms: accelerometer, spectral analysis. Example: Recording a sudden increase in
vibration amplitude on a main engine foundation. Practical application: Schedule targeted inspections of
nearby structural members. Challenges: Differentiating normal operational vibration from harmful
resonance.

Material Fatigue Testing — Laboratory or in-situ testing to determine the endurance limit of structural steel
under cyclic loading. Related terms: rotating bending, stress ratio. Example: Conducting a rotating bending
test on a sample of hull steel to obtain an S-N curve. Practical application: Inform design fatigue
calculations and inspection thresholds. Challenges: Replicating service conditions and scaling laboratory
results to full-scale structures.

Mid-Ship Section Reinforcement — Strengthening of the central hull region, often required due to high
bending moments. Related terms: web stiffeners, longitudinal girders. Example: Adding extra transverse
frames around the mid-ship area of a container ship. Practical application: Reduce stress concentrations and
improve fatigue life. Challenges: Added weight and interference with cargo space.

Mine Countermeasure (MCM) Hull Protection — Specialized structural measures to mitigate damage from
naval mines. Related terms: double hull, blast resistant bulkheads. Example: Installing sacrificial outer hull
plates on a minesweeper. Practical application: Preserve critical compartments during mine impacts.
Challenges: Balancing protection with vessel performance and cost.

Minimum Required Thickness (MRT) — The lowest allowable steel thickness for a structural member, based
on design and corrosion allowance. Related terms: allowable thinning, inspection limit. Example: MRT of
8 mm for a hull plate in a coastal vessel. Practical application: Trigger repair when measured thickness falls
below MRT. Challenges: Determining accurate MRT for complex geometries.

Moisture Intrusion Detection — Identification of water ingress into structural cavities that can accelerate
corrosion. Related terms: humidity sensors, capillary action. Example: Using moisture meters to locate
dampness behind a bulkhead liner. Practical application: Apply sealants and improve drainage. Challenges:
Hidden pockets and limited sensor placement.

Modular Construction Inspection — Review of prefabricated ship modules before assembly to ensure
structural compliance. Related terms: building block, interface fit. Example: Verifying weld quality on a
pre-built engine room module. Practical application: Detect defects early, reducing rework during final
assembly. Challenges: Coordinating multiple fabricators and maintaining alignment.

Non-Destructive Testing (NDT) Overview — Summary of techniques such as ultrasonic, radiographic,
magnetic particle, and penetrant testing used to evaluate structural integrity without damage. Related
terms: defect detection, inspection depth. Example: Selecting ultrasonic testing for thickness measurement
of hull plating. Practical application: Identify hidden flaws and verify weld quality. Challenges: Selecting
appropriate technique for each material and geometry.

Noise-Induced Vibration Effects — Impact of acoustic energy on structural components, potentially leading
to fatigue. Related terms: sound pressure level, resonance. Example: High-frequency engine noise causing
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fatigue in nearby deck girders. Practical application: Install acoustic dampening and isolate vibration
sources. Challenges: Measuring acoustic loads accurately.

Off-Hire Structural Assessment — Inspection performed when a vessel is taken out of service for lease or
charter, focusing on structural condition. Related terms: charter party, condition survey. Example:
Conducting a comprehensive hull inspection before a vessel is re-flagged. Practical application: Provide
assurance to the charterer regarding structural soundness. Challenges: Time constraints and varying charter
specifications.

Outfitting Structural Checks — Review of structural modifications made during the outfitting phase, such as
installation of superstructures and deck equipment. Related terms: fit-out, structural integration. Example:
Verifying that the weight of a new crane does not overload deck girders. Practical application: Perform load
analysis and reinforce as needed. Challenges: Managing cumulative weight increases.

Overall Structural Integrity (OSI) — Holistic evaluation of a vessel's ability to withstand operational loads,
environmental exposure, and aging. Related terms: life-cycle assessment, risk matrix. Example: Combining
hull thickness data, fatigue analysis, and corrosion rates to assess OSI. Practical application: Develop a
long-term maintenance strategy. Challenges: Integrating diverse data sources and predictive models.

Panel Buckling Assessment — Examination of large, thin plate sections for susceptibility to local buckling
under compressive stress. Related terms: critical stress, stiffener spacing. Example: Evaluating a deck plate
between stiffeners for potential buckling under heavy cargo. Practical application: Adjust stiffener layout or
increase plate thickness. Challenges: Accurate calculation of critical stress for complex geometries.

Penetration Inspection — Inspection of openings through the hull, such as valves, pipes, and cable entries,
for proper sealing and structural reinforcement. Related terms: through-deck fitting, gasket integrity.
Example: Checking the flange around a seawater pump intake for corrosion and proper torque. Practical
application: Re-seal or replace compromised penetrations. Challenges: Limited access and ensuring
watertight integrity.

Periodic Structural Survey (PSS) — Scheduled comprehensive inspection mandated by classification societies
to verify ongoing compliance. Related terms: class renewal, survey interval. Example: Conducting a PSS
every five years on a tanker. Practical application: Identify emerging defects before they affect safety.
Challenges: Aligning survey timing with operational schedules.

Plating Thickness Variation Mapping — Creation of a visual map showing differences in hull plate thickness
across the vessel. Related terms: corrosion mapping, thickness contour. Example: Generating a heat-map
indicating areas where thickness has dropped below 80 % of original. Practical application: Prioritize repair
zones and monitor thinning trends. Challenges: Data integration from multiple measurement points.

Pressure Vessel Code Compliance — Adherence to standards governing the design and inspection of
pressure-bearing structures such as steam boilers and fuel tanks. Related terms: ASME Section VIII,
hydrostatic test. Example: Verifying that a fuel oil tank meets code requirements for allowable stress.
Practical application: Perform periodic non-destructive testing and pressure testing. Challenges: Access
restrictions and high-risk testing procedures.
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Propeller Shaft Alignment — Verification that the shaft runs true from the engine to the propeller, minimizing
bending stresses. Related terms: turning gear, shaft coupling. Example: Detecting a 0.3 Mm misalignment
after a hull repair. Practical application: Realign bearings and re-balance the shaft. Challenges: Vibration
sensitivity and need for precise measurement tools.

Protective Coating System Selection — Choosing appropriate paints, primers, and topcoats based on service
environment and structural material. Related terms: ISO 12944, system durability. Example: Selecting a
polyurethane system for a vessel operating in tropical waters. Practical application: Achieve long-lasting
protection and reduce inspection frequency. Challenges: Compatibility with existing coatings and
environmental regulations.

Quality Assurance (QA) in Structural Inspection — Processes ensuring that inspection activities meet defined
standards and produce reliable results. Related terms: audit trail, non-conformance. Example: Implementing
a QA checklist for ultrasonic thickness measurements. Practical application: Enhance confidence in
inspection data for decision-making. Challenges: Maintaining consistency across different inspectors and
locations.

Radiographic Testing (RT) — Use of X-ray or gamma-ray sources to image internal welds and detect defects.
Related terms: film density, penetration factor. Example: Performing RT on a critical longitudinal weld to
reveal a hidden porosity. Practical application: Verify weld integrity in high-stress areas. Challenges:
Radiation safety, access to the weld, and interpretation of images.

Reinforcement Plate Installation — Adding extra steel plates to strengthen weakened structural members.
Related terms: splicing, bolted or welded connection. Example: Welding a 10 mm reinforcement plate over a
cracked hull girder flange. Practical application: Restore load-carrying capacity without full replacement.
Challenges: Proper heat input, avoiding distortion, and ensuring corrosion protection.

Repair Welding Procedure Specification (WPS) — Documented welding parameters for repair work, ensuring
consistent quality and compliance. Related terms: procedure qualification, preheat temperature. Example:
Using a WPS that specifies a 250 °C preheat for repair of high-strength steel. Practical application: Achieve
sound welds that meet strength requirements. Challenges: Adjusting WPS for field conditions and different
base materials.

Residual Stress Measurement — Determination of stresses locked into a material after fabrication, which can
affect fatigue performance. Related terms: hole-drilling method, X-ray diffraction. Example: Measuring
tensile residual stress in a welded bulkhead. Practical application: Use stress-relief techniques to mitigate
crack initiation. Challenges: Specialized equipment and interpretation of results.

Riveted Joint Inspection — Examination of riveted connections for loosening, corrosion, and cracking.
Related terms: drift, bearing stress. Example: Detecting a split rivet head on a deck hatch. Practical
application: Replace compromised rivets and re-tighten to specification. Challenges: Limited accessibility
and the need for specialized tools.

Roll-On/Roll-Off (RoRo) Structural Impact — Assessment of structural stresses caused by vehicle loading and
unloading on RoRo decks. Related terms: deck strength, load distribution. Example: Evaluating deck plate
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deflection when a heavy truck is driven onto the deck. Practical application: Reinforce deck girders to
prevent excessive deflection. Challenges: Dynamic loading and variable vehicle weights.

Section Modulus Evaluation — Calculation of a structural member’s capacity to resist bending, based on its
geometry. Related terms: moment of inertia, stress distribution. Example: Determining the section modulus
of a 200 mm wide stiffener. Practical application: Verify that the member meets design stress limits.
Challenges: Complex cross-sections and material property variations.

Shear Stress Assessment — Determination of forces parallel to a structural plane, critical for web plates and
connections. Related terms: shear flow, web buckling. Example: Calculating shear stress in a transverse
bulkhead under cargo load. Practical application: Ensure web plate thickness is sufficient to avoid shear
failure. Challenges: Accurately modeling load paths and stress concentrations.

Shipyard Structural Audit — Independent review of shipyard practices, workmanship, and compliance with
design specifications. Related terms: process audit, quality control. Example: Auditing welding procedures
during hull construction. Practical application: Identify gaps and implement corrective actions to improve
build quality. Challenges: Coordinating with shipyard schedules and obtaining full documentation.

Side Shell Stress Evaluation — Analysis of the longitudinal side plating for combined bending and axial
stresses. Related terms: shell girder, hydrostatic pressure. Example: Using a 3-D finite-element model to
assess side shell stresses in heavy seas. Practical application: Validate that side plating remains within
allowable limits. Challenges: Complex interaction of wave loads and ship motions.

Shipboard Structural Health Monitoring (SHM) — Continuous or periodic sensing of structural parameters to
detect degradation. Related terms: strain gauges, data acquisition. Example: Installing strain gauges on a
mid-ship girder to track fatigue growth. Practical application: Enable condition-based maintenance and
early warning. Challenges: Sensor durability in marine environment and data interpretation.

Shot Peening Effect on Fatigue — Surface treatment that introduces compressive residual stresses to improve
fatigue resistance. Related terms: compressive stress, surface roughness. Example: Applying shot peening to
high-stress weld zones. Practical application: Extend service life of critical structural areas. Challenges:
Controlling process parameters and verifying effectiveness.

Side-Strake Alignment — Checking that the outermost hull plates (strakes) are properly aligned and
fastened. Related terms: plate overlap, stiffener continuity. Example: Detecting misalignment of side-strake
plates near the bow. Practical application: Re-align and re-tighten fasteners to maintain hull smoothness.
Challenges: Access in tight hull corners and water ingress.

Significant Thickness Loss (STL) Criteria — Threshold used to define when corrosion has progressed to a
critical level requiring action. Related terms: inspection limit, repair trigger. Example: STL set at 15 % loss of
original thickness for high-risk areas. Practical application: Prompt repair before structural capacity is
compromised. Challenges: Determining appropriate percentages for different ship types.

Sounding Pipe Integrity — Inspection of the pipe used for measuring tank levels for corrosion, deformation,
and blockage. Related terms: level gauge, pipeline inspection. Example: Detecting a dent in a sounding pipe
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that could affect tank readings. Practical application: Replace or repair to ensure accurate level monitoring.
Challenges: Limited access and potential for water ingress.

Structural Damage Tolerance — Ability of a ship’s structure to sustain localized damage without catastrophic
failure. Related terms: redundancy, damage stability. Example: Assessing whether a 1 m dent in the hull
compromises overall integrity. Practical application: Use damage tolerance analysis to guide repair
decisions. Challenges: Complex loading scenarios and limited data on damage progression.

Structural Fatigue Hot-Spot Identification — Pinpointing areas with the highest fatigue stress cycles, often
near welds or cut-outs. Related terms: stress concentration factor, critical detail. Example: Identifying a
hot-spot at a hatch opening where stress concentration exceeds design limits. Practical application:
Reinforce or redesign the detail to reduce fatigue risk. Challenges: Accurate stress modelling and
accounting for operational variability.
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