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1. Introduction

This Report forms part of UNIDO activities in Project RAF/87/117.
*Intra-Regional Cooperation in Development of Plantation Based Forest
Industries” being executed by the FAO for the Preferential Trade Area (PTA)
of Africa.

PTA members comprise:

A. Lesotho. Malawi. Swaziland. Zambia. Zimbabwe
B. Burundi. Ethiopia. Kenva. Rwanda. Tanzania. Uganda
C. Djibouti. Comoros. Somalia., Mauritius.

Madagascar is considering membership.

The expert was engaged bv UNIDO mid-1989 to investigate the situation
with respect to timber construction (see Annex 5 for Job Description) in
appropriate countries. Countries visited included. in order of visit. Zambia.
Zipbabwe. Swaziland. Malawi. Tanzania. Kenva. Ethiopia and Madagascar. The
mission was combined with another for UXIDO's involving the preparation of a
background report for the Second Consultation on Wood and Wood products. The
fields surveved were nearlyv identical with the same organizations and persons
being interviewed.

The eight countries surveved have many similarities. All have
significant plantation forests, and in all of them the indigenous forest is
more or less exhausted although varving quantities are still available. All
countries except Ethiopia had their plantations established initially under
colonial control and national staff have continued and extended the work
started by the colonist. . Most of them have severe shortages of hard currency
which hampers regional and foreign travel for marketing and training. purchase
of adhesives and specialized hardware and particularly purchase of new
machinery and spares for existing plants.

The problems throughout the region are also remarkably similar.
differing onlv in degree and in local perception from countrv to countryv,
This report therefore onlv mentions individual countries as examples. or where
peculiar problems were observed.

This report concentrates on sawmilling and wood processing. panel
manufacture snd construction. Joinery and furniture manufacture are outside
the range of the writer’s primary expertise, but are touched on where
appropriate.

InTIGERC;S FORESTS

when colonisation of the region began in the late 19th century there
were considerable quantities of excellent quality timber available. This was
distributed on climatic basis generally with softwoods (podocarpus, juniper,
cedar) in cool moist uplands. hardwoods in warmer areas ranging in tvpe from
junzle in moist 2ones to open savannah forest. These were all widely
exploited.

Because of ready availability of durable, stable clear timbers, often
of great beauty. extremely high acceptance standards grew up. Also. because
the region was fortunate in having several extremelv durable species
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construction practices vhich would not bx tolerated in less fortunste parts
of the world camc to be accepted as the norm. This refers particularly to
moisture entry details in construction which could be ignored when such
durable wood was readily available. and also to the use of excessively heavy
members which was hardly 5 problem when wood and labour wcre cheap.

Through most of the region these indigenous forcsts are nearly
exhausted. and even where vestiges remain these are generally in inaccessible
areas. Nevertheless. supplies of indigenous timbers are still available.
Even where conservation measures are enforced there is often considerable
illegal felling and conversion.

A result of this early availability of top quality timbers is that the
standards applied to them are transferred to the plantation pines and
eucal vptus species vhich have succeeded them as the wood resource, and of
course the plantation species suffer badlv in a one to one comparison.
Indeed. much of the value of "valuable™ species lies in the fact that careful
processing. grading and skill in use is unnecessarv. A species which requires
preservative treatment, careful dryving. stress grading and skilled carpentry
techniques to match the performance of a "valuable™ species is dismissed in
the popular mind as worthless.

This is not .. phenomonen which is unique to the region. All timber
using countries have gone or will go through the same process. The only
difference is in time scale. The problems facing the region in utilizing
their plantations are not nevw and there is a wealth of similar experience
available fcr thea to draw on.

The demise of indigenous forests was forseen throughout the region at
different times. In Ethiopia it was the Emperor Menelik who introduced exotic
Eucalyvptus species last centurv to provide a wood supplvy. In Ethiopia
nowadays it is almost forgoutten that this is an exotic spec.es. In other
countries notably Kenva and Madagascar. eucalvptus were planted to supply
railway locomotive fuel.

Since the passing of the steam engine these plantations are now largely
used for domestic fuel. In Zambia, eucalvptus were planted to supplv mining
timbers but since the end of the copper boom this wood is available for other
uses.

Pine plantations vere established in the region at varving times in the
past. up to 50 vears ago in some cases. The most successful species appear
to be P. palustris. P. caribaea and P. kheyris. P. radiata while showing
excellent growth rates proved too disease-prone in Kenva. Small volumes of
other pinus species are occasionally found. Cenerally the wood properties of
all these species are quite similar and it is not necessarv to distinguish
betwee? them. Thus all pine species in Zambia are marketed simply as "Zambia
pine”.

This is similar to the practice in Mexico where all domestic
pines are classified structurally together unless a single mill
identifies a certain species and markets it separatelvy.
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In several countries extensive pine plantations were established for
pulpwood. However. in Malawi. the proposed mill could not be financed and a
large plantation resource remained unused. This had not been tended
silviculturally for sawlog production and its utilization remains a problem.

2. Construction and Ergineering

Use of timber in construction has remained static and no innovations
have been observed in use patterns. In major buildings. use is confined to
rough shutterring and internal joinerv. No plvwood formwork was observed on
any major buildings in progress. This is due to the general lack of
availability of exterior plvwocd adhesives. in turn due to general shortage
of hard currencv for imports.

Timber use in domestic construction generally remain. confined to roofs
and joinery and the situation outlined in the earlier report “Increasing
Timber Construction in Africa™ * remains unchanged. Several interviews with
officers of national housing authorities (Malawi. Swaziland. Zimbabwe) showed
considerable resistance to the concept of all-timber houses. On the other
hand there is some enthusiasm in official quarters in Kenva. Madagascar and
Tanzania for timber housing.

There are several companies manufacturing prefabricated timber housing
in Kenva and Tanzania. One firm in Kenva reported considerable export sales.
but only for construction projects where a lot of staff housing was required
quickly.

There is considerablv more required in the construction of timber
housing than just a supply of suitable timber. On the human resources side.
are required designers used to working in timber housing and builders who can
organize the various trades involved. The tradesmen needed are not only
skilled framing and finishing carpenters, but also electricians and plumbers
familiar with appropriate techniques. who will not damage the structure when
making their installations.

Many materials associated with timber construction are not available in
Africa. There include galvanised nails and screws. panel pins. coach screws
and coach bolts. Other major materials, which are note available. depending
somewhat on the tvpe of construction adopted, include incombustible lining
panels. stopping materials for these, breather type building paper,
construction plvwood, folded punched metal tracing. window and door surround
joinery, finishing mouldings. and appropriate electrical hardware. This is
a rather daunting list.

The writer does not think that building one or two demonstration houses
can be of much use in introducing this technologv. frocurement problems foi
small quantities of non-available items such as those listed above would be
such as to require an inordinate amount of work or more likely unsuitable
available items would be used with consequent lowering of quality standards.
Also. local carpenters would still be learning the techniques involved and
quality and production rates would be low.

* ID/SER.A/805.
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The writer suggest that s demonstration estate of at lcast 20.
preferably 30 or 40 howscs should be built. This size is bevond the funding
scope of an agencv concerned with technology transfer. Therefore cooperation
should be sought with an infrastructure project - educstion or health - which
includes provision of staff housing. These need not all be on a single site
and groups of eight or ten houscs per location would be satisfactory.

A project of this size would warrant bulk importation of locally
unavailable materials and the engagement of skilled expatriates to train
national professionals and workmen. Other advantages of scale include:

- Relisble cost date once a recasonzble point on the learning curve
has been achieved.

- In-depth training of national staff.

- Achievement of higher quality than is possible in a single
prototvpe.

- A large cdata base for observation bv local lending and regulatory
authorities.

- A number of edvcated people (teachers. nurses. etc.) with
experience of inhabiting wooden houses. who can communicate their
experiences.

The writer considers that such a project should not be aimed at the "low
cost”™ sector. Timber is not & particularly cheap material. Low cost
construction in timber cam onlv result in low quaiity. as in anv other
traditional material. Its advantages lie in his light weight with consequent
low transport costs. and its ease of working and quick erection. These can
only be demonstrated if a fairly large volume is invelved. People will take
note of a prestige project but will ignore a slum clearance project.

Most countries in the Region have utility pole manufacturing industries.
These produce pressure creosoted poles from eucalvptus species. Creosoted
poles tend to self extinguish. One plant in Zambia is installing a double
pressure process plant i.e. creosote followed bv CCA.

A few large sales of poles between countries have been reported. Use
of treated poles for building purposes appeared minimal. The exceptions were
in a very few sawmills.

Yack of roads and bridges remains a major restriction to development in
most of the region. A constraint in bridge construction is the requirement
for hard currency to purchase reinforcing steel and cement for bridge
foundation. Manv of the larger electricity poles seen would have made
excellent foundation piles. and the use of gabions could also save on costs.

Discussions with engineers in several public works ministries revealed
considerable interest in the idea of using timber piles for bridge piers. The
mair reason offered for them not being used was that it had never been thought
of . Fxpatriate aid engineers were Furopeans with no experience of timber
bridge construction on m: jor works.
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As a result of the interest displaved. a Technical Report "Timber Pile
Construction” his been prepared’. This is available to Covernments in the
region.

An interesting use of timber in cngineering structures was observed in
Iringa. Tanzania. Here the Ministrv of Water Supply is using timber stave
pipelines (600 mm diameter) for irrigation water supply and timber stave tanks
for storage. The timber is CCA treated pine from the nearbv Sao Hills
sawmill. Reasons quoted for use vere the high local cost content compared
with anv other form of pipe or tank.

Stave pipes and tanks are generally uneconomical in developed countries
because of the high labour content. although large numbers still exist.
particularly in the USA and examples have been seen elsevhere. Their use in
regions of readilvy available wood and low labour costs 1is entirely
appropriate.

3. Training

It was generally acknovledged that there is a major requirement for
training at all levels in the timber producing and consuming industries.
Mz jor deficiencies quoted to the expert at the various levels were:

- Management. Need for further training in
. Alternative sawing and processing techniques
. Marketing
Scheduled and preventive maintenance
Production planning and costing

- workmen
. Sawdoctoring
. Knife sharpening
. Machine setting and operting
. Crading
Kiln operation

- Consumers
Timber design and utilization
Use of plantation species
Use of plvwood and particle board.

Discussing these in turn. it appears that the training problems in
management are largely a consequence of the general shortage of foreign
currency which inhibits travel even within Africa and also severelv restricts
the importations of trade and technical journals. Senior managers are
certainly aware of their shortcomings in the fields mentioned and are
frustrated in their efforts to do anything about it. Theyv must therefore
rely heavily on foreign advisers, who naturally bring their own familiar
techniques with them which may or may not be the most appropriate. Thus. for
example., we [ind Europeans advising on the sawing and processing of
eucalvptus. when one would imagine Australians to have a better expertise in
this field.

’ IO0/R.168
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The only wav to ameliorate this situation would appear to be more
availability of foreign currency for travel and purchase of journals. or to
bring more specialized comsultants in direct contact with industry.

The low standards of machinery maintenance in the region has been the
subject of unfavourable comment on numerous occasions. and mot only in the
timber industry. Certainly much of this is caused by non-availability of
spare parts and scarcitv of skilled maintenance tradesmen. All the same many
breakdowns could be avoided if continuous preventive maintenance were carried
out .

It is recommended that this could be the subject of a training course
for appropriate middle level managers. This would include production managers
of sawmills. panel plants and furniture and joineryv factories. A residential
course of one week would be appropriate. Details of the course would require
planning bv an expert mechanical engineer.

Active marketing of timber and timber products is almost unknown in the
region. During his stav in the region the expert saw no television
advertisements for timber or timber products. This contrasts strongly with
the situation in developed timber using countries.

The writer is not a marketing expert but it is apparent that a need for
more knovledge of marketing techniques exists and this is acknowledged by many
senior managers. VWhether marketing should be taught by seminars or other
means should be decided by a marketing expert.

The lack of knowledge of sound methods of production planning and
costing was raised by several executives in various countries. This subject
has been covered several times in the various UNIDO training courses for the
furniture and joinery industries run in Finland over past vears, but it is
apparent that more effort is required in this field in the region. One or
more intensive one or twn week courses held in the region appear to be
warranted. Several venue. are possible: - Mutare, Zimbabwe: Moshi. Tanzania
or N'Kuru, Kenva all have suitable factibilities.

Workmen’s skills are also in need of upgrading. General trade skills-
mechanics. electricians etc. are adequately trained at polytechnics in most
cases although as in most developing countries the demand far exceeds the
output of these colleges. However, specialized industry training is almost
completely done on the job and the results of this range from barelv adequate
to almost zero. The deciding factor seems to be the capability and teaching
ability of the senior tradesman at each plant. A fairly common factor is that
the senior tradesman was instructed on the job bv expatriate experts when the
plant was installed or occasionallv sent to an overscas training facilitv.
Since then hc has been left to his own devices with 1ittle or no checks that
he has maintained his original skill level or has not allowed bad praciices
to creep in. It is rare for managers to be skilled in these esoteric trades
and consequently managers are generally unliky to monitor the absolute
performance of skilled tradesman. They mav be aware of low quality or low
productivity in various processes but are unable to pinpoint exact reasons.

There are needs for retraining of silled workmen in the skills of:

. Sawdoctoring
Knife sharpening




. Machine setting and operating
. Kiln operating
Crading.

Sawdoctoring and knife sharpening teaching facilities exist at the Wood
Utilization and Research Division of the Ministry of Agriculture. Addis Absba.
The Director of WUAR has indicated his willingness to host courses. Because
of the size of the facilitv course numbers should be limited to 8 students at
a time.

It is recommended that refresher training courses in sawdoctoring. knife
sharpening and machine setting should be arranged between UNIDO and WUAR for
skilled tradesmen in these fields. A criterion for selection should be that
the trainer is in a position to pass on his skills to others in his own
country either bv visiting other plants or by having tradesmen from small
plants come and work for a while under his supervision.

The situstion with respect to grading is more complicated. There are
various species of rine grown in the region. admittedly all quite similar but
still having individual characteristics. Eucalyptus and cypress also form
significant proportions of the timber available in some countries of the
Region. Then there are the variety of grading rules in use or in some cases
disregarded.

The southern countries. Malawi. Swaziland. Zambia and Zimbabwe with
export or technical links with South Africa use the South African visual or
mechanical stress grading rules for pine. The grading standards and training
of graders in these export fields are adequately maintained bv export market
forces and by training in South Africa.

Further north in Tanzania. Kenva and Ethiopia and also in the domestic
markets of the Southern states there is no market incentive to grade. Thus
even where grading rules exist it is difficult or impossible to buv graded
timber. Orn a small scale. selection is practised by customers at the timber
vard and haggling resorted to in the case of low quality sticks. This
situation appears likely to continue until timber becames much more widely
used in construction and quality standards are demanded by mortgagors.

At this stage it is suggested that training in grading would be
unprofitable. When the market situation requires it., senior officers from the
appropriate Government Departments or Corporations should attend a course run
in a developed country where warm climate pines and eucaivptus species are
widely used to learn techniques of grading appropriate for their own
countries.

Consumer awareness of potential use of local plantation timbers. their
advantages and limitations is very small. This is largelv a consequence of
the very small marketing efforts which have been made by the industry. In
developed timber using countries, besides advertisements there is generally
a range of technical and informative literature freely available from the
industry. and books and manuals available at suvbsidized prices.

An example of each of these is shown in Appendices 1 and 2.

There is some interest in timber engineering in the Region. notably in
Kenya and Zimbabwe. Both of these countries teach courses in timber
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structures at their engineering schools. This is highlv commendable. but it
vill be some timc before recent graduates and undergraduates gain seniority
and have the power to influence structural thinking.

Arrangements are in hand to organize a two week seminar on timber
engineering at the University of Harare. Zimbabwe. The school of engincering
there has a new well -equipped timber structures laboratorv. It is proposed
that the course should be aimed at qualified structural engineers from both
Government and private sectors who are engaged in designing and specifving
building works. A draft course curriculum is shown in Appcndix 3.

4. Preservation

All countries in the Region have wood proservation facilities to &
greater or lesser extent. The major use is for eucalvptus utilityv poles. In
the Southern part of the Region creosote is the favoured preservative. but
CC» * is more widely used in Tanzania and Kenva. Ethiopia has onlv a pilot
scale facility. Creosote is favoured over CCA for poles because it performs
better in grass fires. CCA treated poles tend to continue to smoulder even
in the absence of external fuel whereas creosoted poles self-extinguish.

Because of the relatively low use of timber construction there is
correspondingly a smill volume demand for treated building timber. Of the
waterborne salts. CCA is used almost exclusively. However. one housing
companv in Kenva uses boron-fluoride-chrome-arsenic dip diffusion for all the
timber in its houses.

The major hazard above ground is termite attack from subterranean
termites in joinery and fitments. and dry-wood termites in roof structures.
While boron has a deterrant effect on many termites, it is not completely
effective. Arsenic formulations will continue to be the main waterborne salts
used in the forseeable future. Because of their applicability to both
interior and exterior environments and consequent lack of complications at a
treatment plant, CCA will continue to be the major waterborne treatment salt.

Although dominated by creosote for exterior use. there is still a
substantial tonnage of CCA used in the Region. This is all imported from
overseas.

The three active elements, copper. chromium and arsenic are all mined
in the Region. the first two in substantial tonnages, and arsenic is
recovered as a by-product of smelting various ores. Formulation of CCA salts
is not difficult, particularly if a wet formulation rather than a powder is
eanufactured. Round figure quantities required for a typical mixture of
1.000 tonnes dry salt formulation are:

Copper sulphate Cu SO, . 5H, 0 = 400 tons
Sodium dichromate Na, Cr; 0, . 2H, 0 = 400 tons
Arsenic pentoxide AS, . 04 = 250 tons

The expert recommends that a postal survey should be undertaken to
determine the annual consumption of CCA salts in the Region and also in
neighbouring states which mayv not be members of the PTA. This should include

‘* CCA: Copper - Chrome - Arsenic Salts.
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price and customs details. Ar tbhe same time information should b¢ sought in
Zambia and Zimbabwve on the avariability and cost of the three raw msterials.

This should give the basic input for a pre-investment feasibility study
on local manufacture of CCA salts. There is some manufacturing know-how
involved and the services of an industrial chemist would be required for a few
months to set up a plant.

5. Ad ive

It appears that a major inhibiting factor to the much wider use of
plvwood (and to a lesser degree particle board) in Africa is the absence of
exterior qualitv adhesives. Two problems are apparent. Since the
introduction of plywood manufacture. onlv interior quality adhcsives have ever
been uscd. and when plyvwocd has been exposed outside it fell apart. The
general perception of plywood is therefore. quite naturally. as a non-durable
product. Secondlv exterior adhesives are not manufactured in Africa.
Chemical exterior adhesives are petro-chemicals and require nard currency for
purchase.

Technology has been developed to sanufacture exterior quality adhesives
from bark extracts. The writer is not an expert in this subject. but has
observed progress in his own country &nd as reported in technical journals.

One firm in Kenva has appointed & polvmer chemist to study and
manufacture tannin-based plyvwood adhesives. This is highly commandable. The
firm acknovledges that they are starting from scratch and that the chemist is
a novice.

The writer considers this to be a major step forward for the region.
It is likely that wattle bark extract will be the source of natural tannins.
Wattle has been widely planted in Africa to the extent that in manv areas it
has become a weed. The writer has suggested that this company should request
UNIDO expert assistance once their chemist has established his laboratory so
tnat the experience gained in Kenva on this work can be shared with other PTA
countries.

Steps have been taken to initiate this work.

6. Boats

A major problem in much of littoral Africa. as in many other developing
countries., is the shortage of suitable tree trunks for dugout canoe making.
Dugout canoes are the major item of equipment for thousands of artisanal level
fishermen. They are not very durable, being generally composed of decav-
prone sapwood and need replacing every five years or so.

Felling of indigenous forests has resulted in an almost complete absence
of logs suitable for dugout manufacture. Ways of life are being threatened
and malnutrition (biri-biri) caused by protein deficiency is appearing amongst
people who have traditionally lived by fishing from dugout canoes which can
no longer be replaced.

Many countries in the Region have plywood industries which produce good
quality plywood. Plywood is a favoured boat building material in developed
countries although its popularity has been overtaken in recent years by fibre
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glass. mainly due to the absence of maintenance requirements of the latter.
Even so there must be hundreds of thousands of plvwood boats of all sizes up
to about 10 m in developed countries.

Plywood has not been used for anv sort of work boat in the region.
Recently UNIDO implemented a successful wooden boat buitding project in
Indonesia whick included the manufacture of plvwood canoes and fishing boats
as replacements for traditional dugouts. Problems which were encountered and
overcome included:

1. Plywood quality. Marime qualityv (phenol or phenoi/resorcinol)
adhesive is necessary for the plywood manufacture. Interior
quality (urea) adhesive is not suitable. Marine quality adhesive
is considerably more expensive than interior quality resin. and
must be imported from hard currency sources.

2. Acceptance of the new canoes had to be gained from the naturally
conservative fishermen.

3. Financing arrangements had to be instituted. Dugout canoes are
in most cases locallv produced and if a boatbuilder is involved
his pavment may be made largelv in kind rather than in cash.

The project reportedly had few problems in teaching workmen the
techniques of plywood beat building. Not only were complete canoes produced
but also kitsets for assembly in distant islands of the archipelago.

Other plywood fishing boat designs have been promoted by bilateral aid
agencies based on the dory used off Newfoundland with considerable success in
several African countries. Also several hundred of another design have been
built by boatvards in South India. (See Annex ... for & summary statement
about the dories.) Designs generally exist in developed countries and only
some adaptations or modifications would be needed to suit local or regional
conditions. tastes and materials available.

Interest was expressed in several plvwood mills and also by several
fisheries officers in various countries. In Tanzania there is a boat building
section of the Fisheries Department. This concentrates on larger salt water
Loats in traditional indigenous wooden construction, but the chief boat
building officer agreed that the idea was very attractive and could solve
ma jor problems on Lakes Tanganyika and Victoria. Tanzania has at least six
boat building vards, both inland and marine including one training school.
Interest was also expressed in Ethiopia. Malawi and Zambia.

Further investigations are necessary before a projezt proposal could be
implemented.

7. Summary and Recommendations
7.1. CONSTRUCTION AND ENGINEERING

(1) In association with a major funding agencv which is financing a project
which includes a housing estate UNIDO should seek to have this constructed in
timber. This could possibly be done in conjunction with an agency more
directly concerned with training, like ILO or with a bilateral aid agency of
a country with a strong tradition of site built timber houses, %o provide
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skilled supervisory tradesmen. The size of the estate should be as large as
possible. at least twenty but preferably fortvy or fifty houses in order to
give extended and in-depth training to national tradesmen. to generate
significant publicity, and to generate interest among local hardware and
building suppliers manufacturers and importers.

(ii) In order to increase consumption of treated poles. and tc decrease
importstion of steel and cement. UNIDO should promote the use of timber piles
for bridge construction.

The superstructure need not be the UNIDC modular prefabricated bridge.
Any sort of superstructure mav be founded on timber piles including steel or
concrete becams, composite timber-concirete piates. etc. As to a starting point
the recentlv prepared UNIDO manual on timber pile construction should be
distributed among UNIDO Countrv Directors (UCD) for discussion with national
highway and railway bridge engineers.

(iii) Contact should be made with the Ministrv of Water Supply. Tanzania. to
publicize the stave pipe irrigation systems being piloted at Iringa.

7.2. TRraIxiss

(i) There is a major need for training in all subjects at all levels. UNIDO
should sponsor a series of training workshops in subjects such as:

. Sawdoctoring

. Knife sharpening

. Machine setting and operating
. Preservation plant operating
. Kiln operation.

Assistance with costs, and provision of lecturers should be sought from
equipment and materials suppliers. These workshops should be for senior
workmen who can be expected in turn to train those under them. and preferably
from larger operations where the participants can rotate among several mills
or plants.

(ii) A course or courses should be arranged for middle level managers to
study preventative maintenance.

(iii) Continuing effort is required in training in marketing as has been done
in the fields of furniture and joinery.

(iv) A two week residential course in timber engineering should be arranged
at the University of Zimbabwe Engineering School at Harare. A proposed course
programme is given in Appendix 3.

7.3. PxESERVATION

Recommendations concerning plant operator training have alreadv been
made .

Timber treaters in the region should be encouraged to disseminate among
the public the advantages of preservative treated timber. This must be by
local effort, but every encouragement should be given by UN staff of all
agencies associated with timber utilization.
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A potential appears to exist for Afrizan formulated CCA salts. It is
recompended that steps should be taken to explore this byv:

1. a postal survey of comsumption

2. inquiries as to cost of locally available metallic salts of
copper. chromium and arsenic

3. a feasibilitv studv of the establishment of & CCA manufacturing
plant vithin the PTA region. using PTA sourced raw materials.

7.4, \os=sives

It is recommended that a UNIDO expert should be attached to & board
manufacturing plant in order to establ- ;h the use of water and beil proof
(¥BP) quality adhesives based on African tannin. This should be for a

sufficient period. and engage appropriate chemical and engineering expertise
to:

1. determine formulations for plywood and particle

board adhesives

determine total regional demand and prices

3. complete a pre-investment feasibility studv for the
establishment of a manufacturing unit

N

The project should continue to support a manuf acturing unit. should this
be determined to be economic.

Possible tannin sources. all widely available are the barks of wattle,
pine and mangrove.

7.5. Beoats

A project should be established to construct plywood replacements for
dugout canoes. using African plvwood made with WBP tanin based adhesive. A
precedent exists in the successful UNIDO project carried out in Indonesia.
From the information gained. Tanzania seems to be the best placed country to
carry out this work. but another possibility is Malawi. The project should
include the production of flatpacked kitsets for export and assembly in other
countries bordering on the Great Lakes.
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P22 | sTRucTuRAL PLYWOOD
\ o= ial L BRACING

| DESIGN MANUAL

INTRODUCTION

The objective of this manual is to provide designers of low rise, domestic or similar framed structures with alowable racking and
hoid-down resistances for a range of structural plywood sheathed timber framed wall systems. These values then may be used by
designers to economically overcome the horizontal and vertical forces to which a building is subjected in high or cyclonic winds.

The manual covers the forces that are applied to buildings for the design wind speeds appropriate to 6m eaves height for building
éi;;se %signaled Tm%i& Categories 1, 2 and 3 in cyclonic and non-cyclonic areas. The wind speeds are based on AS 1170 Loading
art 2 — Wind Forces.

Actual design values are given for the racking
and hold-down resistance of a range of timber
framed, plywood sheathed wall systems. The
manual can be used to design plywood bracing
into buildings exposed to any wind speed.

Data on the use of structural plywood shear
walls to provide racking and hold-down resist-
ance in timber framed dwellings was published
first by the Plywood Association of Australiain
1973. All subsequent specifications have been
directed specifically at the builder. This manual
is directed at designers as well as builders and
takes into account the results of the great deal
of additional testing of plywood sheathed walls
that has occurred since 1973.

The objective of the additional testing was to e e il e
optimise the use of structural plywood wall £ TSR R AR
sheathing. It is believed that through full scale  JERFENENN
prototype test programmes at independant
laboratories such 1s CIAE in Rockhampton, OIT
and CSIRO a gre . degree of optimisation has
occurred resulting in cost benefits to the build-
ing indust-y.

Some structural plywood thicknesses relative
to stress grade and stud spacing have been
reduced significantly in this manual when com-
pared to previous PAA literature as a result of
this optimisation. The new values are safe as
they result from testing full scale wall panels
by the above authorities. The design loads are
verified by engineered computations under-

+ written by the Plywood Association of
Australia,

The manual foltows closely the approach to
bracing taken in Appendix 4 to the Standard
Building By-Laws of Queensiand. The manual
will provide engineers, architects, draftsmen
and builders with useful data to design dwel-
lings with structural integrity at minimum cost.

Full Plywood Sheathing Provides both Uplift and Racking Resistance 10 the Frame
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PRODUCT DATA

Sheet length (mm)
Width — overall (mm) : 1209
: 1200

Thicknesses (mm)

125

15.0

19

24

Weight ko/sheet

Manufocturing
Appearance

: Pinus rodiata

: Phenol formaldehyde

(waterproof)
:8-D, Cp-D

: H3 preservdtive freated

(if required)

: NZS 3614:1971

: Foorply is not recommended
for dear finished decorative
floors.

: Tongue and G. ~ove long
edges

TONGLUE AND GROOVE PROFILE

Overoll width

PLYWOOD THICKNESS AND
JOISTSPACING |

~ For floors with uniform distributed loads not
exceeding 3kPa and concentrated loads not
exceeding 1.8kN.

(23) Ri4 B
April 1990 |2

' STORAGE
R A

ofthegtwrdonevuiyspoced
u"’ Ifs'oredoutdoocs the product should be
irotected from the weather.

PRELIMINARY
CONSIDERATIONS

. CHOICE OF FIXING METHOD
Floorply may be nailed, or glued and noiled to
joists. The latter method is recommended to

. FLOOR FRAMING
Floorply must be installed with the foce groin
spanning across the joists, with the non-tongue
and grooved sheet ends supported by joists.

The joists must be spoced on o module of the

2400mm sheet length and this spacing should not
exceed the maximum set out in the table.

Allow for 2mm gop at sheet ends when sefting

The tongue ond groove joints between
sheets do not require support. Where specified
by the building code strutfing between joists should
preferably be of the herringbone or diogonal

To provide restaint for the floor joists and to
support the floor under exterior wall plates, the
ends of the joists should be terminated ot the
boundary or frimmer joists.



. NAIL SIZES

Plywood Thickness Minimum Nail Size

(mm) (mm)

12.5 S0x2.5
15.0 55x2.8
17.5 60x2.8

21.0 60x2.8

Notes:

a) Galvonised nails should be used where rust
shaining could be unsightly or where there is
kkelihood of continued dampness.

b) Deformed shank nails are recommended for
their withdrawal resistance properties.

. ADHESIVES

Fuller’s, Bostik and Ados construction adhesives
are recommended for gluing Floorply to joists.
Other water based construction adhesives may
also be suitable. Check the manufacturer’s
recommendations.

. PRELAYING

As the veneers are bonded with a waterproof
odhesive, Floorply is particularly suitable for
prelaying. However, as extended weathering may
couse swelling it is advisable to dose the building
in as soon as practicable.

| FIXING INSTRUCTIONS

(Alternate instructions for glued and nailed floors
n brackets.)

. Clean all mud, dirt and free water from tops of

. Snap a chalk line one sheet width out from the

edge of the floor. This will serve as an alignment
guide for the first row of sheets.

. (Apply 5Smm diameter bead of construction
odhesive to the joists. Joists under panel end joints
should receive two beads of adhesive — one for
each sheet. Glue should be applied to permit the
laying of one sheet ot a time.)

. Place first row of Floorply with the tongue side of
the sheets ot the floor edge. This procedure will
protect the tongues of subsequently installed
sheets. The branded face of the sheets should be
placed to the underside. Leave a 2mm gop at end

- 21 -

joints and around floor perimeter if it is being fitted
inside wails.

fixings ot 150mm centres on sheet ends and ot
300mm centres on intermediate joists. (For glued
and nailed floors, fixings may be 300mm on afl
joists.)

For ease of fitting, the row of nails along the
grooved sheet edge should not be driven home
until the adjoining sheets have been set in place.

. Loy the second and subsequent rows of sheets.

Start alternate rows with a part sheet so that o
‘brick-bond” pattern of staggered end joints can
be achieved. Under normal condifions the tongue
and groove joints can be ‘fggled’ info place by
hand for a firm fit. if necessary a heavy hammer
can be used to drive the sheets home, but ensure
the sheet edges are protected by a long straight
piece of wood.

CAUTION: Do not use ‘cramps’.

Leave a 2mm gap at sheet ends.

. Just before the floor coverings are applied all

naitheads shou!d be punched below the panel
foce. This will help take up some of the shrinkage
in the joists. Do not fill the nail holes. (This step is
not required for glued floors to be covered with
thick resilient coverings.)

. Where thin floor coverings, such as vinyl, are to

be applied the floor should finally be given a light
sanding fo remove dirt and even-up any joint
irregularities.

S PLYWOOD
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MAXIMUM SPAN (Metres)
Complying with NZS 3604
These tables are designed for timber with 8 maximum
depth of up to 300 mm and for single-storey or the
top storey of multi-storey buildings.

ons ™"

4

<e0 *

*” SPAN CALCULATOR

‘“_'S'“" V
. 1
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TILE BATTEN -
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TREATED
TIMBER PILE

e
i

NB Floor jousts
pan from
bearer to
bewer, or
besrer to
ftoundation
wall

et
oY

N

N FLOOR JOIST SPAN

v

FOR TIMBER MEMBERS

L

Light Roof (Metal)
Heavy Roof (Tile)

RAFTERS 50mm FLOOR JOISTS 50mm § LINTEL 100mm i.e. 2 of 50 mm
Spacing mm Spacing mm Span of Supported Roof”

Member 600 900 1200 400 I 450 I 600 upto 8 metre | up to 12 metre
Depth L H L H L Live Load 1.5 kPa L H L H
100 24 2.0 21 1.7 1.9 1.8 1.7 16 1.5 1.2 1.2 1.0
125 3.0 25 26 22 24 23 2.2 20 2.0 15 1.5 13
150 35 29 3.1 26 28 28 27 24 24 1.8 1.8 16
200 4.7 38 41 34 38 38 36 3.2 3.1 24 24 2.1
250 5.8 47 5.1 4.2 4.7 4.8 46 4.1 39 3.0 30 26
300 6.8 55 6.1 4.9 5.6 5.7 55 50 | 48 36 36 3.2

NOTE: Refer to NZS 3604 for fixing and stabilising
requirements.

N.B. Span means the clear distance between supports
measured along the member,




What is the Timber

Preservation Council Inc.? _ §§ .
The Coundi i a body formed by the timber - E g 852 gg
treatment industry. its aim s to establish and i g |2§E|33| 82 |g
maintain high standards of timber treatment. E 2z g ;g 3 g ; g & g
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_ (N2 Ltd. Background: Chemistry. g
Members -Dr Sandy McQuire, BSc (Edinburgh), g < |glwlgle |¢
i 2 8% (2232 2 oftimpertreatme
W )
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By April we expgct 100% coverage.

: The Council welcomes a free and open

~ - exchange of information and views with
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should be directed tc grian Porle, PO Box 308.
Wellington. Ph: (04} 735-200.
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What is
f the Woodmark?

Timber bearing the Woodmark will have been
- treated to the Council's specifications. These
~are at least as high as those set by the old
Timber Preservation Authority.

The specifications will be listed in a Standards
Association of New Zealand Miscellaneous
Publication MP101. These standards are
adopted by local authorities annually as a basis
for their construction by-laws.

, Who can use
the Woodmark?

Only companies with treatment plants holding a
Woodmark licence can use the Woodmark.

The list of treaters holding the Woodmark
licence will be widely published.

Where will the
Woodmark appear?

The Woodmark will be burn branded for end
marking and roller branded for continuous
marking. Eventually a system of plastic coded
end tags will be introduced.

Tne Woodmark will only be applied to wood
treated cfter 1 April, 1988. For that reason it
may take several months before the Woocmark
appears on all timber in the markat.

Will plant numbers
and hazard classes
be branded?

Plant numbers and hazard class markings will
continue in exactly the same form as at
present and under the same definition.

»
A

How will the Council
enforce its Standards?

1. Sampling

The Councll's Inspectors will visit each plant at
least four times a year (same frequency as
TPA), checking material in each hazard class by
chemical spot test (where appropriate).
Materials not adequately treated will be sent to
the Councll's analyst (a TELARC registered
laboratory) for examination.

Failure will result in the immediate suspension
of the plant's Woodmark licence for treating in
the hazard class in question. The plant would
need to be successfully resampled, (at that
plant's expense), and after assistance from its

technical advisers, before use of the - gl
woodmark could continue. P

2. Quality Assurance Plans

A requirement for a Woodmark licence will be
the installation and operation of a standard
quality assurance plan. This plan, drawn up by
the Council and administered by independent
technical advisers prescribes correct methods
of operation, details the documentation to be
kept and the in-plant sampling and checking to
be done. The Councll will retain independent
auditors who will reguiarly check compliance
with the quality assurance plan,

Agaln, failure to comply can lead to the
ﬁuspension or termination of a Woodmark
cence.

|
3. Other pressures ®
The incorporation of MP101 In by-laws, the
recognition of the Woodmark by consumers

and inspectors, and the reluctance of chemlcai .
suppliers to sell to unlicenced plants will all * 7+ ’
bring considerable market and institutional
pressure to bear in favour of licencing and
compliance.

What recourse do
consumers have?

Recourse Is unchanged from the present
situation. Recourse is with your supplier under
the Sale of Goods Act.




BRANDING.

Al timber treated to Timber Preservation Authority specitications
must be brended according to the Broading Regulations. The
brand shown on the end of sach plece of timber treated (with the
sxception of small dimensioned material) will show the plant
number, distinguishing the registered treatment plant which
treated the timber, and the Hazard Specification number denoting
the Hazard Situation for which the timber has been treated.

The following table summarizes the Hazard Situations, typlcal
uses and the brands.

HAZARD SITUATION TYPICAL USES BRAND

Plant no.
plus:
Out of ground - House framing, interior H1
Jprotected trom finishing, flooring,

weather painted weatherboards.

As for H1, but Not applicable in N.2., H2

termitle protection but may be used for

export timber

Fence battens, fence paling® H3

Out of ground but
exterlor joinery, deckings,

exposed to weather

ralis, plywood and particle

board
In ground, high decay | Fence posts, agricultural He
hazard posts, crib walls, plywood
In ground sevare House plles or poles, H5
decay hazard horticultural posts and

poles, transmission poles
plywood toundation panelling

in con.act with sea Marine piles HE

water

SHORT FORM OF SPECIFICATION FOR GENERAL BUILDING

CONTRACTS:

“Timber Treatment:

Timber grades and species required to be treated by the relevant N.2.9.S,

aAhal:‘ be treated to the current specifications of the Timbur Presarvation
uthority.”

For most bullding work this specification wiil be completely comprehensive,
Reterence to the tables will show that every component of a conventlonal
structure (s covered. The T.P.A. hazard specifications detall the end uses to
which each apecification applles, also the accaptable preservatives and
rvocalu by which each may be applied and spe :les which may be (reated.
tems such as preservative, penetration and ret: tlon and the reglstration
and approval of Plants are fully covered by the T.-.A. Specifications.

DETAILED FORM OF SPECIFICATION

In works where a range of environments for timber components will occur, the
treatment specitication may best be ¢ od a schedule noting the
relevant hazard specification. The schedule could cover other detalls of the
timber specification such as grade, species, finish, use of water repelients.
The preamble to the schedule should then Include wording as follows: —
“Timber shaill be trealed to the requirements of the Timber Preservation
Authority to the Hazard Specification noted in the Schedule".

APPROVALS OF VARIOUS TREATMENTS, PROCESSES AND
PRESERVATIVES:

The Timber Preservation Authority Is a body constituted undsr (he Timber
Preservation Regulations 1958, its function | to secure and maintain a high
standard of timber preservation and 10 ensure that the putlic Interest is pro-
tected in matters relating to timber preservation. i aproves preservatives and
maethods of treatment. Authority publishes its specifications and Its of.
ficers carry out regular inspections of all treatment plants,

The New Zealand Wood Presarvers Association {(inc,), is an Associstion
of tirms and individuals engaged in, or concerned wlith, timber pre.
servation, The activities of the Associstion complement those of the
T.P.A. and siso extend into the promotion of treated timber,

Expert advice on wood preservation and associated matters is available
trom the Association through its Technica! Committee and the Technol-
oglsts of Its member companles.

Branding:

ANl treated timber is required to be identified by branding, with minor
exceptions.

End branding consisis of the plant number plus an abbreviated form of the
Hazard Specification, {.0. H3,

Repetitive Face Branding ls required for plansr gauged scantiings, framing
timbers, weatherboards, and flooring. Other dressed {ines may be face
branded within 130mm of one end, or carry a legible and braad.

Fence battens and timbers SOmm x 25mm and smaller are not required
10 be branded,

Full detalls of the branding requirements of the T.P. A, are included in
their Specifications and any varlation to these ls subject to special T.P.A,
dispensation.

TIMBER PRESERVATION

GUIDE NOTES

!
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NEW ZEALAND
WOOD PRESERVERS'
ASSOCIATION
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TIMBER PRESERVATION GUIDE NOTES

thustmmtyormnym the use of R {twoods, in particuiar Pinus radiata, has
become commonplace. This has been necessitated by the depletion and more recently the
conservation of our native forests and has been made possible through the technology of wood
preservation, allowing a naturally non durable timber 1o be used in any decay hazard situation
by impregnating it with chemicals.

Public

Although public knowledge of wood p vation is i ing, there is still a large degree of
lack of understanding conceming the different types of treatment and the fact that timber is
treated 1o different levels 10 protect it against ditferent hazard situations.

Basis of Protection.
The basis of timber preservation lies in the introduction into the wood of chemicais which are
toxic %o the wood-destroying agencies such s the wood borers and wood-otting fungi. Where
conditions of use are favourable to fungal attack, higher concentrations of preservative are
required to prevent their growth. It is aiso necessary that the toxic chemical should remain
permanently in the wood.

Leaching. it the preservative loading is reduced by the ion of water carrying away the chemical (a
process which is called luching) eventually the amount of preservative present in the timber
will be inadequate to prevent attack.

Ditierent Preservatives.
The most widely used preservatives are known as CCAs (copper-chrome-arsenic compounds).
These are sold under a number of trade names but all do the same job, reacting with the wood
s0 that after impregnation they remain fixed and will resist removal by leaching. Wood can be
treated for any hazard situation with these chemicais, differing quantities of the chemicals
giving the different degrees of protection.
Boron compounds and non-fixable arsenic compounds however, can only be used in situations
where the wood is not exposed to the weather and 1S not in contact with the ground. This is
because aithough the chemicals afford protec’.ion to the wood, being non-fixed they will easily
leach out.
Light organic solvent preservatives (LOSP) are controlled formulations of toxic chemicals in a
solvent carrier. Timber treated with LOSPs should not be cut or worked aiter treatment and
unless water repellents are included in the formutation the timwer should nol be used in
exposed, unprotected situations un!2as it is first painted.

HAZARD SPECIFICATIONS.
New Zealand has changed from the oid system of Commodity Specifications to Hazard
Specifications to come in line with Australian Standards. This means all treated timber will fall
into one of the categories from Hazard 1 to Hazard 6 as follows:

Hazard Specification H1.
Low Hazard. Large volumes of sawn timber are for use in building construction and freatment
1o this level will give protection for timber which is to be used out of ground contact and which
is continuously protected from the weather by roofs, walis or paint and which have adequate
ventilation.

Hazard Specification H2.
Termite Hazard. This is not applicable in New Zealand as it relates to termite protection.

Hazard Specification H3.
Moderate Decay Hazard. Wood treated with nonfixed preservatives is not suitabls for use in
this situation which is exposed to the weather although not in contact with the ground. Fence
battens and palings, exterior joinery, decking, rails, plywood and particle board to be used
externally alf tali into this specification and should be treated with CCA or LOSP preservatives.

Hazard Specification H4.
High Decay Hazard. Timber for use in ground contact where conditions are favourable for the
development of decay, such as posts and landscaping timbers but where the end use is not
critical are treated to this hazard specification. LOSP preservatives are not approved for this
fevel and CCA’s are the only water-borme preservatives which can be used.

Hazard Specification H5.
Severe Decay Hazard. Timber for use in ground contact where conditions are optimum for the
development of decay snd where the enc use is critical must be treated 10 this hazard level.
House piles and poles, transmission poles, horticuliural poles, wooden foundations are all end
uses which fall into this specification.

Hazard Specification H6,
Marine Hazard. Where exposure invoives contact with sea water and likely attack by marine
organisms, timber must be treated 1o the still higher retention of preservalive, meeting Hazard
Specification H8. Timber supplied to lower levels of retention may fail prematurely. in the case
of small boats which are regularly lifted from the water or protected by fibregiass or anti-fouling
paints, etc., protection mmsl decay by freatment {0 a moderate hazard Commodity
Specification is

Specisl Hazarg Timber,
Where timber iz used in areas where conditions are significantly different from any of the above

broad groups, contact should be made with the appropriate purveyor of the preservative saits
for technical advice and guidance.

RESAWING. Where possibis, resawing after treaiment should be avoided. However, where this is not
possible wood exposed in cutling shouid be treated with a T.P.A. spproved surface
preservative. Otherwise, exposed, under ireated heartwood could caune premature failure.

IMPORTANCE OF CORRECT ADVICE.
The correct use of ireated timber must be encouraged snd finally controlied by the timber
merchant. Correct advice given fo buyers and to those who specify what qualities are to be
used, on consiruction work, eic., can in time remedy today's (ack of knowledge among the
purchasers of timber, and will ultimately resuit in timber orders being correctly specii.ed to suit
the job for which the order is required.
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ANNEX 3
DRAFT PROGRAMME FOR A TECHNICAL COURSE ON TIMBER CONSTRUCTION

Time Wednesday Thursday Friday Saturday Sunday
' i
08:00 Registration| Wood proper- | Wood props : Wood props Free “
Administra- | ties Moisture ! Strengthe- Church?
tion /H grading /L relation- ! ning Basic Bus?
! ships /L 1 stresses /L
08:50 Opening Design : Design Design
Minister Beans i Trusses Portal E
University Columns /L /F Frames /F !
UNIDO ! v
/2/M/H 3
08:40 Coffee | Coffee i Coffee | Coffee 1
; : i ;
10:00 Timber , Materials " Materials i Materials Catch up i
i Industry { Glulan Plywood : Fire ! on Lab :
. Forestry ! /F . Partical : /? ! Work?
: Milling i Board /? : i
i Process./Z : ) : ;
: i :
10:50 ; Wood ! Processing ~ Processing i Processing !
! properties ! Drying Mechanical i Economic
/H i Planning Grading : Specification]
! /2 ~ Proof Load /A
' z ’
11:40 : Elevenses ; Elevenses . Elevenses gElevenses Elevenses
12:00 : Lunch Lunch i Lunch i Lunch : Lunch
13:30 : Lab ¢ Lab . Lab . Lab : Cricket? )
! Intro ‘ ‘ :
M i :
14:30  Lab
: Experiment
: Design /F
15:30 | Coffee " Coffee “Coffee “Coffee “Coffee
15:45 : Discussion ; Lab Lab Lab
Question
16:45  Social | Social :
17:00 . Dinner . Dinmer Dinner "Dinner Dinner !
19:30 - Fila ; Fiim “Film Film Film :
20:15 °® Free . Lab Lab Lab
‘ - report report report
21:30
Notes Codings /X = Lecturer F = Francis
H = Hallett
L = Leicester
M = Mackechnie
Z = Zimbabwe industry/Government
? = To decide
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Monday Tuesday Wednesday Thursday Friday
Wood . Codes Travel Site Return
Preserva- " Engineering |to ! visits to
tion /F /L IHutare i (@ Harare

1

I :

B ;

Design Codes : ‘

Housing Housing ' :

/H /F
Coffee " Coffee i Coffee ! Coffee

Materiasl . Design ' !

Hardware Examples i

/L /L.M,F |
Processing Design ; :
Treatment Examples i ;

/F /Lvan : :
Elevenses Elevenses " Elevenses Elevenses "Elevenses
Lunch Lunch . Lunch - Lunch Lunch

. 1 i

Lab . Consolida- | Site i Site { Group

tion " visits : visits Discussion

lab experi- (2) Y(2)

ments :

/2 /2 Close

Discussion

Lab expts Social
Coffee Coffee
Lab Lab

Facts

+ codes

discussion
Dinner Dinner Dinner Dinner Dinner
Film Film Group Group

Discussion Discussion

Lab Pack for
report travel
Totals:

VNI IT™M
N 0D WO £ O

plus all labs
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DORIES - GENERAL CHARACTERISTICS

RURAL DEVELOPMENT: COASTAL FISHING 8O0AT MAKING

In developing countries, artisanal fishing in 2 wide variety of locally
built boars 1is auch eore isportant tham industrial fishing. Equiping
tragitional boats with an ouvtboard sotor allows for faster trips, but
exploitation costs are very high. In Third Morld countries fishing villages
are spread along the the entire coast and uprooting families to regroup the
fisheraen around rare fishing ports would be unacceptable. In order to
safeguard their way of life and traditions, it is thus nececsary to base, near
their villages, a2 new type of artisanal yet wmodern bpoat, which would be
sotorized, and which can easily be drawn up on bezches. The dory -a
flat-bottomed boat of a design which has been used off Newfoundland, Canada
for more than a century- would be ideal for the life conditions in those areas.

Average service life: This boat is constructed of =sarine plywood xhich 1is
treated right through with cheaical preservatives against all wood destroying
elements. It can last over 12 years whereas eany traditional boats such as
the pirogue have an average lifespan of three years (unless sade fros
increasingly rare naturally durable and often costly exportable species).

Capacity: Due to its length (8 a) and width (2.30 =) the dories can te loaded
with 3000 kgs of loose fish or 500-1000 kgs in one or two isotheric boxes.

A shelter for the fishersen is built in fro or at the rear of the
boat, depending on local custoas. This boat 1s =manned by three or four
persons.

Hangiing and performance gqualities: In Newfoundland, where the <cea 1s known
to be very rough, accidents to dories are very rare. A well bu:lt dory does
not capsize nor will it sink even if full of water because of its wooden
construction and .because the isotheric box, normsally built into the structure,
forms a natural flotation chaaber.

The motor: The dory is equiped with a 12-25 HP diesel, which can last ter
years and should consuse only 3-4 litres of fuel per hour, whereas the usual
outboard motor consumes 10~12 litres of petrol and laste two years. Thie,
together u4ith the dory’s size, means that a range of about 3 hours or 20 siles
is possible (and overnights as well) which greatly increases “he possible
catch and so econoay for the fisheraen.

The construction costs would be relatively low and the economic return
is usually enough for fishermen to own their own boats (either individually or
on some coopzarative basis).

UNIDO believes that aeanufacturing facilities can be set-up to make two
prototypes to introduce the techniques and to give the fishersen 2 chance to
appreciate the dory’s characteristics and potential, To date, these boats
have been made and successfully introduced in India (Madras), 8razil
(Salvador), Madagascar (Majunga-Asborovy) and in the Wailic and Futura Islands
(Soutnh Pacific) under French aid and other countriec have expressed serious
interest.
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ANNEX 5

s . . o PO r . U | . . e v
Froject for the Camtrics of Fast d Soulhern ANiioa (10}

Post title:
Duration:
Date required:
Duty station

Purpose of
project:

Duties:

Consultant in Timber Constructic..
2.5 months.
July 1989

Lusaka (with travel in the PTA of East and Scutherm Africa).

To develop Plantaticn-besed forest industolcs In tho: PTAL

The Consultant will work with coumterpart s0aff, nstioral
coordinaters and consultants within tiie framework of the PIA
Secretzriat and the subregional project, under the zZeneral
guidance of the Chief Technical Adviser (CT4) based in
Lusaka. Ir particular, he will:

1. Review the annotated literature study prepared by the
Universities of Nairobi and Harare under the direction cf
the CTA and be respcnsible for its submission to NIDC Q.

2. Survey building regulations and structural design codes and
procedures in the PTA countries as ther influence the use
of timber in construction and identify particular arcas
where timber use is constrained;

3. Analyse (1) and (2) results, and, together with staff of
Civil Engineering Department, University of Harare, (or
equivalent if changed) develop the detzailed programmz for a
3 week "Technical Course on Timber Construction™ (TCTC)
planned for Spring 1990, in Harare. This will include
agreeing on details of lectures (annotated headings) and of
the inputs from University of Harare staff and local
industrialists/officials as well as a subcontract with
University of Harare for logistical suppor:;




Qualifications:

. .
Latlguaagy

Background
infermtion:
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i. Drepare a report summur i:.;.L, th zutivitive Al results oF

the missicn and apponding e Dralt Slde—Thimolic el
Programmx- for the TTLC.

- b LY P - T - - . - YT et - T |
: wioglst or ImULaor gt (LIl IDogoass wall
Rowd! technologist or timbaor aginee &
JR N - - . M . - Y. . 7
ampic exXprllures il LDl siiuclisoz ., ....L feaalls vl
ar R ' - P

1 M - B3 I coagt T -3 . .
pl’“h.“.l‘c\z, CIPREINLCHE? Lo Ul TRl & & Raotiloeos s OF sidbhal

. [ [ N Yo, . 2 "

probloms fooing the e of Ulnbka Lo st la. ad
-y v -3 -+ o B A

interstions! actics saotd Lanii.

Tnglish; knewledze of French an advweriaas .

The (MDP project "Intra-rezicnzl Cooporaticn in
Tlantation-based Forest Indusiries™ (R, S7/127. Legan in late
1988 with the cbhbjectivc ¢f promciirg "reziunal econoaic
integration for long-term improvemen: cf regicnal cooperaticn
for the benefit of the people in thc rc;;r.:—;ti'.‘-_'- ccuntrivcs”.
The immediate objectives are to identify forest plantation
resources, industries and markets whiclh ma. Lo Jdovelcopad
further through sub-regional f'oope'-;-x* iun; 4o promclc expandec
use of plantation timber and Increase netlcml, inirz-regicnal
and expori trade frem plantation-besed for bi indusiries; to
rationzlize these indusiries, improve thei cicncy and use
cof raw materials and production facilities LhL- eby enabling
substitution of imports; and, to develcp manpower at all
levels.

Characteristic of the sub-region is the poor distribution of
forest resources, the land-locked nature c¢f some countries,
the pressures of agriculture on scarce fores: reserves and the
need to create rural employment opportunities.

Some countries still have significant ratural forests (.\ngola,
Mozambique and Uganda) but most countries in the PTA must
increasingly rely on plantations, but, cwing to lack of
consultation between countries, considerzble duplication of
effort has been evident with a concomitant reducticn in
results.

The project is oriented towards improvirg utilizaticon and
promoting a coordinated approach to wood processing and the
use of timber in constructicn. Basic to thuse zims are betlicr
knowledge of the existing enterprises, their potent.zal the
situation with respect to current use of timber irn buildings
and stiuctures and an appreciaticn of the institutionul
facilities already established tha! could be streagihened Lo
upgrade the sectcer.






