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Foreword

This Part of BS MA 91 has been prepared under the
direction of the Shipbuilding and Marine Engineering
Standards Committee. The standard has been published
in two Parts: Part 1 ‘Code of practice for canoe
construction’; Part 2 ‘Specification for safety features

of canoes’. These two Parts together constitute a revision
of and supersede BS MA 76 : 1976 ‘Safety features of
canoes’, which has been withdrawn.

BS MA 76 was first produced to provide requirements for
component parts of canoes to ensure safety. It was felt

that without such requirements canoes might incorporate
certain features that either failed to give all possible support
to the canoeist in case of difficulty or could trap the
canoeist.

However, in the light of experience gained since the
publication of BS MA 76 in 1976, it has been found that it
was not practicable to formulate satisfactory tests for all
components, and that there were so many variables which

needed to be taken into account that, with some exceptions,

precisely stated requirements could tend to be misleading.
It was agreed that what was needed, both for the protection
of the consumer in relation to an industry which consists
predominantly of a large number of small firms, and for

the many amateur builders who make their own craft, was a
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standard issued in two Parts, one Part giving
recommendations on good and safe practice in canoe
construction and the other specifying the essential minimum
safety requirements.

This Part of the standard has accordingly been prepared as a
code of practice and Part 2 as a specification. It is strongly
recommended that the two Parts, which are closely related,
should be studied together.

The BSI Technical Committee responsible for the
preparation of this standard was keenly aware that in many
respects a new subject was being covered. As a result,
consideration was given to aspects other than those now
included, in particular the relationship between the strength
of the footrest and the compressive stress on a partly
submerged hull, which is such as to make it difficult to

give any precise test load for a safe footrest without
impairing safety in the hull itself.

It is emphasized that, when all precautions have been taken
in construction and the measures specified in Part 2 of this
standard applied, there is still no such thing as a ‘safe
canoe’. There is only a safe canoeist, and his or her safety
is only ensured by good training and experience and the
avoidance of unnecessary risks.
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The recommendations of this Part of the standard are
applicable to all canoes, except for the recommendations
of clause 5, which only apply to canoes of reinforced
plastics construction.

In the preparation of this standard, advice has been

received from the British Canoe Manufacturers’ Association,
the British Canoe Union, the Royal Society for the
Prevention of Accidents and the Consumers’ Association,
and this assistance is acknowledged.

Code of practice

NOTE. Users of this British Standard : Marine Series should note
that while observing the recommendations of the standard they
should at the same time ensure compliance with such statutory
requirements, rules and regulations as may be applicable to the
individual craft concerned.

1. Scope

This Part of BS MA 91 recommends good practice for the
safe construction of canoes. It does not attempt to
standardize the design form of canoes.

The recommendations are applicable to all canoes, except
for the recommendations of clause 5, which only apply to
canoes of reinforced plastics construction.

NOTE. The term ‘canoes’ includes kayaks.

2. References

This Part of this British Standard makes reference to the
following British Standards:

BS MA 91 Canoes
Part 2 Specification for safety features of canoes

3. Definitions

For the purposes of this code, the following definitions
apply.

3.1 open cockpit canoe. A canoe of which the structure is
not likely to trap the legs of the occupant or occupants in
the normal paddling position, e.g. flat-water sprint,
marathon racing, Canadian open touring, Canadian open
racing.

3.2 closed cockpit canoe. A canoe of which the structure
covers the legs of the occupant or occupants in the normal
paddling position, e.g. slalom, sea touring, Eskimo (kayak),
surfing, wild-water racing.

3.3 reinforced plastics. A composite material in which
high-strength fibres are incorporated in a cured resin matrix
to impart strength properties greatly superior to those of
the cured resin alone.

3.4 laminate. A product made by the sequential
placement and impregnation with resin of fibre
reinforcement plies.

3.5 gelcoat. The unreinforced layer of resin, sometimes
containing a colourant, forming the outer surface of the
laminate and providing a smooth, protective surface to the
laminate.

3.6 cure, curing. The process of converting a liquid resin
to the solid state by the addition of one or more substances
that react with the resin, affecting the conversion at
ambient or at elevated temperatures.

3.7 ‘wetting out’. Ensuring that the total surface of the
reinforcement is in contact with the resin.
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4. Design recommendations

4.1 General. The balance to be achieved between mass,
strength, flexibility and rigidity is something that cannot be
laid down precisely and can only be assessed by experience.
It is not practicable to devise tests to measure rigidity
and/or flexibility or to recommend figures giving the
thickness of laminate and all-up mass when related to the
strength performance of a particular canoe.

Table 1 is intended as a guide to show the priorities in
design recommended for various types of canoe or uses to
which a canoe may be put. Within each type listed,
different designs may need different local strengthening.
Although canoes may be built of various materials including
wood, canvas and aluminium, the majority are now
constructed from reinforced plastics (RP), and the last

four columns of table 1 refer only to canoes so constructed.
Recommendations for canoes of reinforced plastics
construction are given in clause 5.

Particular attention should be paid to the notes below
table 1 but it is emphasized that for any one desirable
feature achieved there may be a penalty paid from others.
For instance, if a canoe is rigidly built, no energy is wasted
by the canoeist in overcoming flexibility, and it will be
faster than a flexible canoe of the same dimensions and
mass. At the same time, however, it may be safer to design
a canoe that is flexible enough to bend rather than to
fracture on impact, e.g. a canoe used on wild water; for a
stiff or rigid canoe to be as safe on impact, its mass would
have to be so great as to impair its performance.

It should be borne in mind therefore that the priorities
given in table 1 are based on compromise.

4.2 Safety aspects. A reasonable mass for a single-seat,
general purpose canoe is approximately 16 kg. A lightweight
competition boat could be half this mass, yet about 250 kg
of water would be needed to fill such a canoe completely;
this mass of water may be sufficient to break a canoe if it
is cast even gently on to dry land, e.g. a waterlogged canoe
stranded by a receding tide. The dynamics of swiftly
flowing rivers and breaking surf are other forces that can
distort and fracture the fabric of a canoe, and when a part
or the whole of a canoe is submerged, external water
pressure is also a factor that can disrupt the body of the
craft.

The canoeist’s greatest danger is to get trapped within a
folded or broken canoe, yet accidents have shown that a
canoe that breaks rather than bends may release the
occupant more easily. A fracture through the skin of the
craft can release internal water pressure from a waterlogged
canoe.

To make a canoe strong enough to withstand such forces
without fracture could make the mass of the craft
unacceptable. Unfortunately, there is insufficient evidence
from damage sustained in accidents to give clear guidance
in terms of constructional and strength details to produce
an ideal canoe that will be least likely to trap the canoeist.
Generally, it is preferable that the cockpit area should be
stronger than the surrounding deck, but particular
situations may invalidate this.

Most of the forces to which canoes are subjected are
kinetic rather than static, thus the details of the shape and
proportions of a particular canoe design play a large part in
determining where stresses may occur. It is valueless to lay
down general specifications of thickness or strength for
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