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3.02 Watertight and Structural Integrity of a Boat

Mo0,1,2,3 3.02.2| Effective 1 January 2022: Structural Inspection - Consult the owner’s
manual for any instructions for keel bolt checking and re-tightening. The
following nspection to be conducted by a qualified person externally
with the boat out of the water. Check that there are no visible stress
cracks particularly around the keel, hull/keel attachment, hull appendag-
es and other stress points, inside the hull, backing plates, bolting
arrangements and keel floors. (See Appendix L - Model Keel and Rudder
Inspection Procedure)

Mo0,1,2,3 3.02.3| Effective 1 January 2022: Evidence of a structural inspection in accor-
dance with 3.02.2 within 24 months before the start of the race or after
a grounding whichever is the later

Mo0,1,2,3 3.02.4 | Effective 1 January 2022: Inspection after Grounding - an appropriately
qualified person shall conduct an internal and external inspection after
each unintentional grounding
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WORLD SAILING OFFSHORE SPECIAL REGULATIONS Appendix L

APPENDIX L
Model Keel and Rudder Inspection Procedure

The model form is not the only means of meeting the needs of OSR 3.02.3 Evidence of
Periodic Structural Inspection, Organizing Authorities may develop on-line forms.

Structural Inspection of a boat shall be completed by a qualified person
both internally (may be in the water) and externally (out of the water). The
purpose of this inspection is to identify and report to the Owner the
condition of the keel and keel structure observed during this inspection. It is
the responsibility of the Owner to undertake any repairs.

Consult the Owners’ Manual for the specific boat, steering system and type
of keel (e.g. fin, lifting, swinging, full length). Inspect in detail any high-load
areas: keel attachment, keel floor, steering systems, rudder(s). Pay special
attention to prior repairs, especially following groundings.

Internal Inspection: Check backing plates, bolting arrangements, sump
area and keel floors for any signs of cracking, weakening, or de-laminated
tabbing. Lead or lead alloy keels may require tightening of bolts to ISO
standards due to lead creeping. Inspect keel bolt nuts for corrosion. Check
bolt holes for “ovaling.” Visually inspect for possible de-bonding of the
supporting structure.

External Inspection: Check there are no signs of stress cracks (not gelcoat
cracks) around the keel attachments to hull, or movement or opening
around the keel/hull interface which may allow water ingress and
consequent keel bolt crevice corrosion. If in doubt, sand back bottom
paint/gel coat to identify depth of crack. Check keel tip deflection to insure
immediate return and no internal concomitant movement in the keel floor.
Visually check high stress regions, particularly around the forward and aft
hull attachment areas of the keel, for signs of paint or gelcoat cracking or
large, deep blisters, which can indicate separation and structural
weakness.

Rudder/Steering system: Check bearing area for any damage/stress
cracks; check rudder shaft and blade integrity, especially at any shaft joins
and at upper connections to hull/deck. Undertake a tip deflection test to
identify any excessive movement. If applicable, check rudder straps and
gudgeons for corrosion or cracking.

Lifting and swing keels: In addition to above, check there are no significant
stress cracks in structure around pins supporting the keel. Check for
extensive corrosion on pins, cylinders and supporting metal structure.
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Model Keel and Rudder Inspection Form

Boat Name: Sail Number:
Owner Name: Designer:
Address:

Owner email: Builder:

Primary Launch Date:

Hull Identification Number:

World Sailing Plan Review Certificate Number:

The following checks may be completed with boat in the water:

Item:

Action:

Inspector’s Notes:

Keel Bolts

Check for excessive corrosion.
Torque to manufacturer’s specs.

Internal Hull Structure

Check for signs of structural failure
and/or laminate separation especially in
area around keel structure, keel floor
and other stress points.

The following checks to be conducted externally with boat out of the water:

External Hull
Condition

Check for hull stress cracks around
leading and trailing edge attachment
point to structure, hull appendages and
keel sumps.

Inspect keel/hull interface for signs of
damage by tip deflection test.

Rudder

Check for cracking of the rudder
bearing/hull assembly.

Inspect rudder for integrity by tip
deflection test.

Declaration of Completed Inspection:

Location:

Date:

This visual inspection has been conducted to observe and report on visually noticeable indications that may
compromise the structural integrality of the vessel’s keel and rudder. It does not ensure that the vessel is

seaworthy or that the Owner has repaired the identified problems.

Print name:

Signature:

Address:
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OSR 3.02.2 Structural Inspection and Appendix L

Frequently Asked Questions

What are the checks designed to do?

Keels have been breaking off yachts for many years. The yacht types losing keels and rudders
range from cruising to high performance racing yachts and from newly built to old. This
regulation is designed to require a visual inspection each 2 years. It is designed to capture
visual signs (cracks, movement, corrosion, loose keel bolts, loose or irregular rudder
bearings) that may indicate a potentially serious problem. It is expected that once noted, the
Owner would undertake a more detailed investigation or just get it repaired.

Who is a ‘qualified’ Inspector to conduct this visual inspection?

The range of Inspectors has been kept broad since the inspections are visual and no specialized
equipment or techniques are required. Inspectors could be marine surveyors, naval architects
or engineers, or shipyard mechanics with a minimum of 5 years’ experience working on yacht
mechanical systems or composite materials. The Owner or persons directly employed by the
Owner is not considered suitable.

Some countries may require additional certification in order to undertake yacht

inspections. Each MNA will have to determine if they will require additional

qualifications.

Does this keel inspection ensure seaworthiness of my yacht?
This is not a guarantee that the yacht is seaworthy or that the keel or rudder will not fall off.

What are causes of keel loss?
Keel and rudder losses are generally as a result of the following factors:

- Unrepaired damage from a grounding

- Poor maintenance with resulting corrosion of metal components

- Damage from at sea impacts (logs, marine life, etc.)

- Metal and composite fatigue: Yachts appendages are designed for a maximum
number of loading cycles (waves primarily). Cruising yachts are designed to have a
large number of cycles, hence a long sailing life, however racing yachts, designed for
reduced weight and higher keel loads have a limited life. This life is determined by
the design specifications, the days sailed and size of the loads (pounding into waves).

What risks does a keel inspection reduce?
The visual inspection is targeted to reduce losses due to unrepaired grounding damage, poor
maintenance, and at sea impacts.

What is fatigue?

In materials science, fatigue is the weakening of a material caused by cyclic loading that
results in progressive and localised structural damage and the growth of cracks. Once a
fatigue crack has initiated, each loading cycle will grow the crack a small amount, typically
producing striations on some parts of the fracture surface. The crack will continue to grow
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until it reaches a critical size which exceeds the fracture toughness of the material,
producing rapid propagation and typically complete fracture of the structure.

Which risks are more difficult to Identify?

It does not target fatigue unless there are visible signs (cracks, movement). Visible and non-
visible cracks can be a sign of fatigue and a danger to structural integrity. In this case it should
be established whether a fatigue cracking mechanism is present. The characteristics of the
cracks and the dimensions and locations of the cracks. Upon reqular inspection (perhaps more
frequent than 2 years) the growth rate of cracks. Subsequent non-destructive testing (NDT) may
be necessary in this case.

How is a tip swing test conducted?

The yacht is suspended with the keel off the ground/cradle. A member of the inspection
team braces himself and attempts to move the keel while the Inspector looks, both from

the outside and at the inside (keel floor) of the yacht, for movement (opening and closing of
any cracks) at the keel/hull interface.

Do Race Organizers have to verify the qualifications of the inspector?

The OSRs do not expect or require the Race Organizer to verify the Inspector’s
qualifications. If the Race Organizers or MNA wish to add additional qualifications and
possible verifications, they may do so in the Notice of Race.

What have Race Organizers to do?

Note in the Notice of Race for an OSR category 0 — 3 event under Eligibility and Entry,
that in addition to a copy of the valid measurement certificate ,a copy of the “Keel and
Rudder Inspection Form” shall be submitted to the race secretary and/or shown at
registration.

What shall the Technical Committee of the Race Organizer have to decide if in the column
Inspector’s Notes, negative remarks are made? Such as small cracks in gelcoat, slight
clearance in rudder bearings, slight deflection or items to be kept under surveillance?
Allow her entry.

What shall the Technical Committee of the Race Organizer do if the inspector has noted
structural failures in the form column and the owner has no proof of any action taken or has
done nothing about it at all?

Refuse her entry.
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