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SOUTH AFRICAN

Built-in Buoyancy Calculation
lllustrative Example

Conventional Monohull or Multihull Vessel

INTRODUCTION

This illustrative example consists of three (3) sections. Section 1 is an expanded illustrative example and provides
clear guidance on the manner in which a theoretical Built-in Buoyancy calculation should be carried out. Persons
understanding the principles presented in section 1 will be able to provide clear guidance on the amount, type and
position of built-in buoyancy required to be provided in a small boat which is to be built or retro-fitted and also to
accurately assess the validity of a Buoyancy Certificate presented at the time of survey.

Sections 2 and 3 are a repeat of the illustrative example of section 1 but aimed primarily at providing guidance to
surveyors in the field on how to carry out a simple preliminary evaluation on the correctness of a Buoyancy
Certificate presented at the time of survey (Section 2 — Category B to E vessels; Section 3 — Category R Vessels).

Persons conducting surveys on behalf of SAMSA are expected to have a sound understanding of Sections 1, 2 and
3 and it is recommended that section 1 be reviewed first followed by Sections 2 and 3.

SECTION 1- EXPANDED ILLUSTRATIVE EXAMPLE

STEP 1 - Confirm the Applicability of the Method This method may be used for vessels of wood, GRP,
steel or aluminium construction, provided that the correct factor (Kpcor) is used (See STEP 5).

This method may further be used for vessels of standard construction. Special care must be
exercised for vessels of novel construction, in particular where sharp changes (steps) in the hull
structure occur (SAMSA should be contacted where doubt exists over validity of the method).

This method is only valid for vessel lengths of less than 15m.

STEP 2 - Determine the Lightweight of the Boat The most accurate method of establishing the vessel
weight is to take the boat and trailer to a weigh-bridge and to obtain a weight print-out. The boat
should then be removed from the trailer and a second weight printout obtained. The boat weight
can then be determined by deducting the trailer weight from the boat and trailer weight.

An alternative method could be to suspend the boat from slings from a crane or gantry with a
calibrated load cell fitted in line.

Eg. Boat and trailer Weight = 2436 kg
Less Trailer Weight = 824 kg
Less Engines weight = 200 kg
Boat Lightweight = 1412 kg
STEP 3 - Estimate the Deadweight of the Boat Cargo, Crew and Equipment Weights which are expected

to remain on or contribute to the weight of the vessel in the event of capsize must be taken into
account. These include the weight of the engines, crew (Not for category R vessels), cargo,
equipment, etc. Cargo which will fall out of the boat in the event of capsize eg. fish is excluded from
the calculation. Fuel is also excluded due to it being lighter than water SG = 0.85.

Eg. Crew (x5) =5 x 75kg = 375kg
Engines = 200 kg
Equipment = 200 kg (Anchor, Equipment, Safety Equipment, etc)
Total = I75kg

Note: In the example shown, the boat was weighed with the engines attached. The engine
weights were deducted to obtain the boat lightweight and then added as deadweight.
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Expanded lllustrative Example — Conventional Monohull/Muitihull Vessel (continued)

STEP 7 - Decide where the Built-in Buoyancy can best be placed in the Boat to Achieve the Best
Platform with the boat in a “damaged” condition (Flooded, Swamped or Capsized)

Spaces normally to be considered are:

a. Volume between hull of vessel and the vessel deck.
b. Volume under seats

c. Volume in transom area

d. Volume under gunnels

The volume between the hull and the deck of the vessel is normally the best place to start due to
the fact that this space is normally largely unused and is low down in the vessel where water
ingress would normally start (unless as a result of swamping).

Once the below deck volume has been calculated and the type of built-in buoyancy decided on, the
remaining amount of buoyancy to be provided can then be calculated and a decision must be made
on the best location to place the remaining required built-in buoyancy. This decision is guided by
the weight distribution of the vessel eg. Heavy engines aft, and available space for the provision of
built-in buoyancy.

Calculating the Below Deck Volume

For the worked example a monohull chined vessel is considered (See below):
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Drawing 1 - Simple sketch of Monohull Chined Vessel
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