


Fishing boat designs: 2
V-bottom boats

of planked and plywood
construction

by

gyvind Gulbrandsen
Grimstad

Norway

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS
Rome, 2004

FAO
FISHERIES
TECHNICAL
PAPER

134



The designations employed and the presentation of material in this information
product do not imply the expression of any opinion whatsoever on the part

of the Food and Agriculture Organization of the United Nations concerning the
legal or development status of any country, territory, city or area or of its authorities,
or concerning the delimitation of its frontiers or boundaries.

ISBN 92-5-105201-8

All rights reserved. Reproduction and dissemination of material in this information
product for educational or other non-commercial purposes are authorized without

any prior written permission from the copyright holders provided the source is fully
acknowledged. Reproduction of material in this information product for resale or other
commercial purposes is prohibited without written permission of the copyright holders.
Applications for such permission should be addressed to:

Chief

Publishing Management Service

Information Division

FAO

Viale delle Terme di Caracalla, 00100 Rome, Italy

or by e-mail to:

copyright@fao.org

© FAO 2004



PREPARATION OF THIS DOCUMENT

The first edition of V-bottom toats (FAO Fisheries Technical Paper 134 - Fishing boat design:
2) witten in 1974 proved to be one of the most popular publications of the Fishing
Technology Service (formerly the Fish Production and Marketing Service) of the Fishery
Industries Division. This updated and completely revised publication supersedes the Rev. 1
which was published in 1997. If follows an exhaustive study by the author in collaboration
with research institutions and engineers on structural fimber design applied to wooden boat
construction. The designs included are appropriate for inshore and coastal fisheries and

emphasis has been placed on relative ease of construction and minimum wastage of
fimber.

Distribution:

FAO Regional and Subregional Offices
Selected Naval Architects and Boatbuilders
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ABSTRACT

Timber remains the most common material for the construction of boats under
15 metres in length. There has been a change towards fibre-reinforced plasfic in
most developed countries and some developing countries but, in Africa, Asia and
the Pacific, probably more than 90 percent of small fishing vessels are built of
wood. The cost advantage of timber versus other materials is sfill sufficient to
ensure that it will remain the dominant boatbuilding material for a long time to
come in developing countries. However, unrestricted or illicit access to forest
resources and the introduction of rational forestry management policies have
caused and will continue to cause a scarcity of the sections of timbers
fraditionally favoured by boatbuilders. The resultant scarcity and high cost of
good qudlity timber have not meant that less wooden boats are being built, but
rather that vessel quality has deteriorated through the use of inferior timber and
inadeguate design strength.

This updated and completely revised publication supersedes Revision 1 of FAO
Fisheries Technical Paper 134 published in 1997. It follows an exhaustive study
on structural timber design applied 1o wooden boat construction. The publication
includes the designs of four small fishing vessels (from 5.2 fo 8.5 metres), with
comprehensive material specifications and lists, and provides detailed
instructions for their construction, both planked and of plywood. The designs are
appropriate for inshore and coastal fisheries and emphasis has been placed on
relafive ease of construction and minimum wastage of timber.
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INTRODUCTION 1

The first FAO publication on V-bottom boats was issued in 1974. The purpose was 1o present a series of
open fishing boats from 4.8 m (16 ff) to 9 m (30 ff) for use ininshore and coastal fishery.

The main features of the design are:

i Constfruction of planks or plywood on the same building jig and with the same construction
procedure.

i Utiizing local fimber of standard commercial sizes.

it Shape of the boat given by a few main frames.

iv - Planking done with boards of uniform width to simplify building and reduce wastage.
v Hullshape well adapted to economical, low powered engines.

This new issue of the V-boftom boat publication maintains the basic principles of the first issue as
outined above. However, more than 20 years development in the field of boatbuiiding in
developing countries has shown the need for a change in several aspects and with a greater
emphasis on the use of illusfrations rather than words.

1) Consfruction methods

Plywood has maintained its role as a material well adapted to use in small scale boatbuilding.
Because of the sheet construction, it is relatively easy for carpenters without boatbuilding skills fo
achieve a watertight boat, For boats that are frequently hauled out on the beach, plywood gives a
light boat without planking seams that open when the timber dries out. The service life of a plywood
boat is determined by the quality of the plywood and dry timber is required to obtain a good glue
bond. Traditional boat construction with nails and bolts has the advantage of being able to use
cheaper local imber and often timber of better rot resistance than the low grade inferior veneers
used in plywood. Traditional construction, where each plank has to be sawn and planed fo the
correct shape, requires great skill to obtain a waterlight and strong boat. There is a need to simplify
the construction method as much as possible fo bring it within the reach of people with little
boatbuilding experience. in this new issue of the V-bottom boat publication, only the V-version with
the boftom planked transversely or cross planked has been maintained. A longitudinal planked
bottom requires closely spaced transverse frames. In temperate climates, oak has been used
traditionally for steamed frames together with copper fastenings.

Most of the tropical hard woods do not sfeambend well and imported copper fastenings are
expensive. Bolted frames for small V-bottom boats are expensive and time consuming to make and
they clutter up the interior of the boat. In the construction of small flatbottorn boats, the cross planked
botfom is widely accepted as the simplest way fo build a boat and it is a method used by
boatbuilders in countries as wide apart as Bangladesh and the USA. The cross planked V-bottom boat
is liffle known outside the USA and Australia, but it has the same advantages as cross planking in a
flatbottom boat:  the reduction in the number of transverse bottom frames. The bottom planking
caries the load to the sides and the keel. The bottom framing can be longitudinal, mainly serving to
hold the planks together to avoid leaks. This longitudinal boftom framing is similar to the system used
in plywood boats which permifs the same main frame system to be used whether the boats are built
of planks or plywood, as shown in this publication. Longitudinal planks on the side demand
infermediate frames but these can be simply botted to the chine and do not require much beveling
forthe planking.

2) Typesofboats

The previous issue had V-bottom designs of typical "Westem' proportions with a rather wide beam in
relation fo the length. In most developing countries fishermen prefer long and slender, canoe-
shaped boats and for very good reasons. The longer boats will give a better speed with a smalll
engine than a short, fat boat. A certain beam is required for a satisfactary stability. For open boats a




INTRODUCTION (cont)

waterline beam of around 1.5 m (5 ft) will ensure sufficient stability. The boats in this publication
maintain this waterline beam with an over all beam of 1.9 m (6 ft). The advantage of the longer boats
in terms of speed is clearly demonstrated in that the 8.5 m boat will achieve 7 knots versus 5.5 knofs
for the 5.2 m boat using the same 8 Hp engine. Because of the sharp bow, the tonger hulls have very
low resistance in waves.

3) Engineinstallation

The cost of operating a small fishing boat is o a far greater extent influenced by the choice of engine
type and power than by the construction material in the boat. It is known that for the same power,
diesel engines consume only half the fuel of the outboard engine. The previous publication therefore
showed the installation of small, marine diesel engines with buit-in reverse/reduction gear. However,
the cost of these engines, in spite of all their advantages, has effectively excluded them from use by
fisnermen in developing countries. Here the market for boat engines below 15 Hp is dominated by
either kerosene outboard motors or multi-purpose single cylinder diesel engines fitted without
reduction/reverse gear. This latter type of engine is now the dominant small boat engine in Indonesia,
Thailand and Bangladesh. The engine is fitted in a conventional way inboard with a stemntube, but
without reduction to the propeller which means a fairly small propeller tuming at the same rom as the
engine, thatis 2 000-2 200 rom, which gives rather low propulsion efficiency. Alternatively, the engine
is fited with a "long tail' and sifs on the stern of the boat like an outboard motor with the shaft
extending down into the water aft of the boat. Lifting the propeller out of the water acts as a neutral
pasition in a gearbox, In condition with waves there is the disadvantage that the propeller operates
nearthe surface of the water.

To overcome some of these disadvantages, the FAO/SIDA "Bay of Bengal Programme" developed a
new installation suitable for beachianding craft on the East Coast of india. The engine is installed
inside the boat and is mounted fogether with the propelier shaft in such a way that the whole unit can
be tilted and the propelier and rudder lifted out of the water. A rubber beliow ensures watertightness
between the pivoting sterntube and the hull. There is a belt drive between the engine and the
propeller shaft giving a 2:1 reduction and thereby a larger and more efficient propeller. As for the
long tail, there is a "neutral” position when the propeller is liffed out of the water. This is also required for
beachianding and convenient for clearing fishing nets entangled in the propeller. The 9 Hp engine
utilized is the horizontal cylinder, watercooled diesel engine widely used for pumping water,
generating sets and small ractors. it is produced in large series and therefore at a fraction of the cost
of the specially buitt small marine diesel engine. in 1996 this engine with the complete liftable

propeller installation cost USS 1 150 which was less than the imported 8 Hp kerosene ocutboard
engine.

The liftable propuision unit can be made in a workshop with lathe and welding machine.

A detailed description of how to make this unitis given in the technical report: BOBP/MAG/14
"Building aliftable propulsion system for smali fishing craft - The BOB drive”

publisned by the Bay of Bengal Programme and obtainable from:

Fishing Technology Service
Fishery Industries Division

FAQ

Viale delle Terme di Caracalia
00100 Rome, Italy

e-mail: Fl-lnquiries@fao.org

In this publication the liftable propulsion system is snown on the two larger craft,
It must be stressed that the designs and the construction shown in this publication are intended for

low powered engines giving speeds of up fo 7 knots. More powerful engines and higher speed will
give high slamming load on the hull and the scantlings are not designed for this.
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