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1. Introduction 

This Report forms part of E~IOO acti"·ities in Project R.-\F/87/117. 
•intra-Regional Coop€ration in De"·elopment of Plantation Rased Forest 
Industries• beinb executed by the FAO for the Preferential Trade Area (PTA) 
of Africa. 

PTA members comprise: 

A. Lesot~o. Mala•i. s~aziland. Zambia. Zimbab\.:-e 
B. Burundi. Ethiopia. Kenya. R•anda. Tanzania. ~ganda 
C. Djibouti. Comoros. Somalia. !iauritius. 

Madagascar is considering membership. 

The expert was engaged by l"'XIDO mid-1989 to im·estigatE- th£: situation 
11.'ith respect to timber construction (see Annex 5 for Job IK:scription) in 
appropriate countries. Countries "·isited included. in ordf:r of visit. Zambia. 
Zimbab\.:-e. S1'aziland. M.ala":i. Tanzania. Ken~·a. Ethiopia and ~dagascar. The 
mission was combined 1'ith another for l'XIDO's involving th£: preparation of a 
background report for the Second Consultation on T.iood and wood products. The 
fields surveyed were nearly identical 1'ith the saJIKO organizations and persons 
being inten·iell.'ed. 

The eight countries surveyed have many similarit•es. :\ll ha"·e 
significant plantation forests, and in all of them the indigenous forest is 
more or less exhausted although ""ar)·ing quantities are st:ill available. All 
countries except Ethiopia had their plantations established initially under 
colonial control and national staff ha"·e continued and extended the work 
started by the colonist. . Most of them ha"·e severe shortages of hard currency 
which hampers regional and foreign travd for marketing and training. purchase 
of adhesh·es and specialized hardware and particularly purchase of net.: 
machiner)· and spares for existing pla~ts. 

The problems throughout the region are also remarkablv similar. 
differing only in degree and in local perception from country to country. 
This report therefore only mentions indi vidu12l countries as examples. or where 
peculiar problems were obsen·ed. 

This report concentrates on sa"-'IDill ing and wood processing. panel 
manufacture <>.nd construction. Joinery and furniture manufacture are outside 
the range of thr, 1r:ri ter 's primary expertise, but are touched on where 
appropriate. 

:.nen colonisation of the regi:>n began in the late 19th century there 
were considerable quantities of excellent quality timber available. This wa~ 
distributed on climatic basis generally with s~ftwoods (podocarpus. juniper. 
cedar) in cool moist uplands. hardwoods in warmer areas ranging in type from 
junt;le in moist zones to open savannah forest. These ""ere all widdy 
exploi tc·d. 

Because of ready availabil lty of durable. stable cl ear timbers, often 
of great beauty. extremely high acceptance standards grew up. Also. because 
the region 10as fortunate in having se"·eral extremely durable species 
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construction practic>es 11:hich "'ould nc.t lx tolerated in less fortunate parts 
of the l."orld caDK to Ix accepted as thc norm. This n-f£rs port icularly to 
moistun ent~· d€tails in construction "hich could be ignond 1r:h£·n such 
dur.abl£ lt"Ood lt"as readily a"·ailable. and al so to the use of excessh-el~· bean· 
Mmbers 10hich \o\as hardly a problem .,....hen \.-Ood and iabour "-"C n cht'ap. 

Through most of the region these indi~£nous forests arE: nt:arl y 
exhausted. and n·en ,...here '-"Estiges remain the:se ar£ generally in inaccessible 
areas. '.'ievertheless. supplie~ of indiJ;enou,; timbers are still availablE. 
[\.·en 10herE" conservation m<:asures are enforced there is often considerable 
illegal felling and conversion . 

. .\result of this early a"·ailabilit~· of top quality timbers is that the 
standards applied to them are transferred to the plantation pines and 
eucalyptus species 1'hich have succeeded them as the lt"Ood resource. and of 
course the plantation species suffer badly in a one to one comparison. 
Indeed. much of tht: "·alue of •"·aluable" species lies in the fact that careful 
processing. grading and skill in use is unnecessary. .:\ species ,.-hich requires 
presen·ative treatment. careful drying. stress grading and skilled carpentry 
techniques to match the performance of a •"·aluable• species is dismissed in 
the popular mind as 10orthless. 

This is not .. phenomonen 10hich is unique to the region. All timber 
using countries han- gone or 1".ill go through ::hE same process. The only 
difference is in time scale. The problems facing the region in utilizing 
thEir plantations a=e not nelt" and thEre is a wealth of similar experience 
available fc,r them to dra,... on. 

The demisE of indigenous forests ~as forseen throughout the region at 
different times. In Ethiopia it was the Emperor Menelik ,..ho introduced exotic 
Eucal~·ptus species last century to pro\·ide a •:ood supply_ In Ethiopia 
nowadays it is almost forgotten that this is an exotic spec ... es. In other 
countries notably Kenya and Madagascar. eucalyptus were planted to supply 
rail,..ay locomotive fuel. 

Since the passing of the steam engine these plantations are no"' largeJy 
used for domestic fuel. In Zambia, eucalyptas were planted to supply mining 
timbers but since the end of the copper boom this wood is available for other 
uses. 

Pine plantations t•ere established in the region at "·arying times in the 
past. up to 50 years ago in some cases. The most successful species appear 
to be· P. palustris. P. caribaea and P. kheydc;. P. radiata ,..hile sho,..ing 
excellent gro,...th rates proved too diseas£>-prone in Kenya. Small ,,.olumes of 
other pinus species are occasionally f~und. Generally the ,..ood properties of 
all the~e species are quite similar and it is not necessary to distinguish 
bE:t"'een them. Thus all pine: species in Zambia are marketed simply as "Zambia 
pin€!".' 

This is similar to the practicf: in Mexico when all domestic 
pines are classi tied structurally together unless a single mi 11 
identifies a certain species and markets it separat€!ly. 

• 
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In se•:eral countries extensh·e pine plantations ,..ccre established for 
pulp,.-ood. Ho,,.-c'l.·er. in Mala1d. th£. proposed mill could not be financed and a 
large plantation resource remained unused. This had not been tended 
sih·iculturally for sat:log production and its utilization remains a problem . 

2. 

Use of ti111M:r in construction has remained static and no inno'l.·ations 
ha'l.·e been obsen·ed in use pan£:rns. In major buildings. use is confined to 
rough shutterring and internal joinery. So pl:'•ood fonwork ,.-as obs£:n·ed on 
any 11Gjor buildings in progrPss. This is due to the general lack of 
a'l.·ailability of exterior pl:·•oc·d adhesh·es. in turn due to general shortage 
of hard currency for imports. 

Timber use in domestic construction generally remai1o_, confined to roofs 
and joinery and the situation outlined in the earlier report •increasing 
Timber Construction in Africa" 2 remains unchanged. Several interYie...-s ...-ith 
officers of national housing authorities (Mala,.-i. s,..aziland. Zi11bam.-e) shoaed 
considerable resistance to the concept: of all-timber houses. On the other 
hand there is some enthusiasm in official quarters in Kenya. Madagascar and 
Tanzania for timber housing. 

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

There is considerably 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 'l.'arious trades invoh·ed. The tradesmen needed are not only 
skilled framing and finishing carpenters. but also electricians and plumbers 
familiar with appropriate techniques. who ~ill 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 type of construction adopted, include incombustible lining 
panels. stopping materials for these, breather type building paper. 
construction plywood. 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 technology. trocurement problems for 
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/80;. 
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The 1."riter suggc-st that c; <iemonstration E'Statt of at la.st 20. 
preh rably 30 or 1,0 hon.,;:s should b<. built. This siu is bE-yond the funding 
scope of an agency concerned ,.-i th technolog,· t:ransft'r. The re fort: cooperation 
should b€ sought 1.-ith an infrastructure project - cduc;;tion or health - ,.-hich 
includes pro,·ision of staff housinf;. These need not all be on a single si:£: 
and groups of eight or ten houses per location •ould be satisfactory. 

A projEct of this sizE aould -..arrant bulk importation of locally 
una\·ailabh· materials and th£: engaf;EmEnt of skilled expatriates to train 
national professionals and l."orklle·n. Other ad\·cmtagts of scale includfo: 

Rd iabl£: cost dat£: oncE a reasonable point on the learning cun·e 
has been achie~ed. 
In-depth training of national staff. 
Achievement of higher quality than is possible in a single 
prototype. 
:\ largE c'ata base for observation b"· local lending and regulatory 
authorities. 
:\ number of educated people (teach£:rs. nurses. etc.) \."ith 
experience of inhabiting aooden houses. i.-ho can co11111unicate their 
experiences. 

ThE \."riter considers that such a project should not be aimed at the •1oa 
cost" sector. Timber is not a particularly cheap material. Lo'" cost 
construction in timber can onl:'-- result in lo• quality. as in any other 
traditional matErial. Its advantages lie in his light weight •ith consequent 
lo"-· transport costs. and its ease of \.."orking and quick erection. These can 
only be demonstrated if a fairly large volume is im·c>h·ed. People will take 
note of a prestig£: project but •ill ignore a slum clearance project. 

Most countries in the Region have utility pole manufacturing indt•stri£:s. 
Th£:se produce pressure creosoted poles from eucalyptus species. Creosoted 
poles tend to self extinguish. Ont plant in Zambia is installing a double 
pressure process plant i.e. creosote followed by CC.:\. 

A fe~ large sales of poles between countries have 
of treated poles for building purposes appeared minimal. 
in a very fe~ sa~mills. 

been reported. Use 
The exceptions were 

!..ack 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. Many of the larger electricity poles seen would ha,·e made 
excellent foundation piles. and the use of gabions could also save on costs. 

Discussions with engineers in SE'veral public works ministries revealed 
considerable interest int.he idea of using timber piles for bridge piers. The 
main reason offered for them not being used was that it had never been thought 
of. ~xpatriate aid engineers were Europeans with no experience of timber 
bridge construction on mtjor works. 

• 



• 

7 

As a rcsul t of the intenost displ<.:'"E'd. a Tl'chnical RC'port •Timlx-·r Pile 
Construrtion" h:.s been prc:pared 1

• This is a,·oilable to Go,·crnaents in the 
re&ion . 

.:\n interesting use of timber in cngineering structurt;s 1"as obst.:rved in 
Iringa. Tanzania. Here the ~inistry of ~ater Supply is using timber stave 
pipElines (600 an diameter) for irrigation •at er suppl:'· anc" timber stan, tanks 
for storage. The timber is CCA treated pine from the ne,arby Sao Hills 
sa~-mill. Reasons quoted for use ~er£- the high local cost content compared 
•ith am· oth£-r form of pipe or tank. 

St<1'·e pipes and tanks are generally uneconomical in dfl·eloyed countries 
because of the high labour cont£-nt. although large numbers still exist. 
particularl:'· in the t:'S:\ and examples ha,-e been seen else•here. Their use in 
regions of readily available •ood and lo• labour costs is entirely 
appropriate. 

3. Trainin~ 

It •as generally ackno~ledged that there is a major requiremC:nt: for 
training at all le,·els in the timber producing and consuming industries. 
~ajor deficienc~es quoted to the expert at tht- ,-arious levEls "ere: 

Management. ~eed for further training in 
.:\lt£-rnative sa•ing and processing techniques 
'.farketing 
Scheduled and pre,·enth·e maintenance 
Production planning and costing 

~orkmen 

Sawdoctoring 
Knife sharpening 
Machine setting and operting 
Grading 
Kiln operation 

Consumers 
Timber design and utilization 
[se of plantation species 
Use of plywood and particle board. 

Discussing these in turn. it appears that the training problems in 
management are largel~- a consequence of the general shortage of foreign 
currency which inhibits travel even within Africa and also se,·erely restricts 
the importations of trade and technical journals. Senior managers are 
certainly aware of their shortcomings in the fields mentioned and an 
frustrated in their efforts to do anything about it. They 111Ust ther.,,fore 
rely hea,·ily on foreign ad\·isers. who naturally bring their ot.-n familiar 
techniques with them which may or may not be the most appropriate. Thus. for 
example. we find Europeans advising on the sawing and processing of 
eucalyptus. when on~ ~ould imagine Australians to have a better exp~rtise in 
this fidd. 

IO,IR.168 
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The only \."ay to ameliorate this situation \."ould app€'ar to be aon
aYailabilit~· of foreign currcnc~· for traYd and purchase of journals. or to 
bring more- specialized consultants in direct contact i.-ith industry. 

The lo,.- standards of machil\E'ry maintenance- in the region has been the 
subject of unfavourable co ... e-nt on nU111e-rous occasions. and not onlv in the 
timber indust~-. Certain!~- much of this is caused l;y non-aYailabil it,· of 
spare parts and scarcitv of skilled maintenance- tradesmen. All the ~ame many 
breakdo""Ils could be a,·oided if continuous pre,·enti,·e maintenance 1'ere carried 
out. 

It is reco1J1111ended that this could be the subject of a training course
for appropriate middle lH·el managers. This would include production managers 
of sa .. 'lllills. panel plants and furniture and joinery factories. A residential 
course of one week ,.-ould be appropriate. Details of the course \."ould require 
planning b~- an expert mechanical engineer. 

Acth·e marketing oi timber and timber products is almost unkno"'ll in the 
re1;ion. During his stay in the region the expert: sa,.- no t:ele,·ision 
advertisements for ~imber or timber products. This contrasts strongly \."ith 
the situation in developed timber using countrie~. 

The ~-riter is not a marketing expert but it is apparent that a need for 
more knowledge of marketing techniques exists and this is ackno1'ledged by many 
senior managers. ~'hether marketing should be taught by seminars or other 
means should be decided by a marketing expert. 

Th<= lack of kno1"ledge of sound methods of production planning and 
costing ,.-as raised by several executives in various countries. This subject 
has been covered several times in the various l'NIDO training courses for the 
furniture and joinery industries run in Finland o\•er past years. but it is 
apparent that mor~ effort is required in this field in the region. One or 
more intensive one or t,.-o "eek courses held in the region appear to be 
warranted. Several venue- are possible: - Mutare. Zimbabwe; ~oshi. Tanzania 
or !S'Kuru. Kenya all have suitable factibilities. 

~orkmen's skills are also in need of upgrading. General trade skills
mechanics. electricians etc. are adequately trained at polytechnics in most 
cases al though as in most de,·eloping 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 barely 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 facto1· is that 
the senior tradesman lo'as instructed on the job by expatriate experts when the 
plant was installed or occasionally sent to an overseas training facility. 
Since then he has been left to his own devices with little or no checks that 
he has maintained his original skill level or has not allowed bad practices 
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 may be aware of low quality or lo" 
producti\·ity in "·arious processes but are unablr: to pinpoint exact reasons. 

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

Sawdoctoring 
Knife sharpening 

• 

• 
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~achin~ s£ttinf and operating 
Kiln operatinb 
Gradinr,. 

Q 

Sa~doctoring and knifE sharpening teaching facilities exist at the ~ood 
Utilization and Research Didsion of the ~inistry of Agriculture. Addis Ababa. 
The Director of ALAR has indicated hi~ •illingness to host courses. Bt,cause 
of the size of the facilitv course numbers should be limited to 8 students at 
a time. 

It is reco11111ended that refresher training courses in sa•doctoring. knife 
sharpening and machine setting should be arran~ed bet"een l"'!\IDO and ~1..".:\R for 
skilled tradesmen in these fields. .:\ criterion for select ior. should be that 
the trainer is in a position to pass on his skills to others in his o~'Tl 

country either by visiting other plants or by having tradesmen from small 
plants come and "ork for a ahile under his supel"'·ision. 

The situation aith respect to gracing is more complicated. There are 
\"arious species of r;_ne grmm in the region. admittedly all quite similar but 
still having indh"idual characteristics. Eucal~"Ptus and c~"Press also for• 
significant proportions of the timber a\·ailable in some countries of the 
Region. Then there are the variety of grading rules in use or in soDK: cases 
disregarded. 

The southern countries. Halal."i. Sl."aziland. Zambia and Zimbabwe l."ith 
export or technical links "ith South Africa use the South African visual or 
mechanical stress grading rules for pine. The grading standards and training 
of sraders in these export fields are adP.quately maintained by export market 
forces and b~· training in South Africa. 

Further north in Tanzania. Kenya and Ethiopia and also in the domestic 
markets of the Southern states there is no market incentive to grade. Thus 
even where gr~ding rules exist it is difficult or impossible to buy graded 
timber. Or, a small scale. selection is practised by customers at the timber 
yard and haggling resorted to in the case of lo" quality sticks. This 
situation appears likely to continue until timber becames lllllch more widely 
used in r.onstruction and quality standards are demanded by mortgagors. 

At this stage it is suggested that training in grading would be 
unprofitable. ~'hen 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 eucalyptus species are 
widely used to learn techniques of grading appropriate for their own 
countries. 

Consumer awareness of pot~ntial use of local plantation timbers. their 
advantages and limitations is very s~all. This is largely 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 s~bsidized 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 engineerin& schools. This is highlv coimc-ndable. but it 
1L'iJl be so!ff time befon. rec-£-nt gradtWtE·s and undergraduates gain seniority 
and han· the po•er to influence structural thinking. 

Arrangements are in hand to organize a t•o •eek seminar on timber 
en&ineering at the University of Harare. Zimbab\.'e. The school of en&ineering 
there has a ne• •ell-equipp€d timber structures laboratory. It is proposed 
tl>at the course should be aimed at qt.alified structural engin£-ers from both 
Go,·ernment and prh·ate sectors 1"ho are- engaged in designing and spe-cif~·ing 

building works. :\draft course curriculum is sho1"'Tl in :\pp.:ndix 3. 

4. Prese~-ation 

:\11 countries in the Region have "-'OOd prosen·ation facilities to a 
greater or lesser extent. The major use is for eucalyptus utility poles. In 
the· Southern part of the Region creosote is the favoured preservath·e. but 
CC! ' is more ,...idely used in Tanzania and Kenya. Ethiopia has only a pilot 
sc~le facility. CreosotE is favoured over CCA for poles because it performs 
better in grass fires. CC:\ treated poles tend to continue to smoulder even 
in the absence of external fuel whereas creosoted poles self-extinguish. 

Because of the re-lativel v lot>: use of timber construction there is 
correspondinglv a small volume demand for treated building timber. Of the 
"aterborne salts. CCA is used almost exclusively. Ho,.-e,·er. one housing 
company in Kenya uses boron-fluoride-chrome-arsenic dip diffusion for all the 
timber in its houses. 

The major hazard above ground is termite attack frogi subterranean 
termites in joinery and fitments. and dry-wood termites in :::-oof structures. 
'W"bile boron has a deterrant effect on many termites, it is not completely 
effecth•e. Arsenic formulations will continUE to be the main waterborne salts 
used in the forseeable future. Because of their appl icabil it~· to both 
interior and exterior environments and consequent lack of complications at a 
treatme~t plant, CCA •ill continue to be the major waterborne treatment salt. 

Al though 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 
manufactured. Round figure 1uantities required for a typical mixture of 
1.000 tonnes dry sa!t formulation are: 

Copper sulphate Cu SO, . 5H1 0 - 400 tons 
Sodium dichromate Na 1 Cr1 O, . 2H1 0 - 400 tons 
Arsenic pentoxide AS, . 01 - 250 tons 

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

CCA: Copper - Chrome - Arsenic Salts. 

• 
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pric€ and customs details. At: tt>e same ti111€ information should oc sought in 
Zambia and Zimbab\."€ on t:hc a\·a1iabil it~· and cost of th£: three rm.· materials. 

This should gin~ th€ basic input for a pre-im·estmE:nt h:isibilit~· study 
on local manufacture of CCA sal t:s. There is some manufacturing kno1'."-hO\.." 
invoh·ed and the sen·ices of an industrial chemist ... -ou!d be required for a fe'lo." 
months to set: up a plant . 

5. Adhesive~ 

It appears that a lll.'.1jor inhibit:ing factor to the much ....-ider use of 
plywood (and to a lesser degree particlE- board) in Africa is the absence of 
exterior quality adhesives. T\."o problems are apparent. Since the 
introduction of pl".",..ood manufacture. only interior quality adhcsh·es ha\•e e\"Er 
been used. and 1'."hen plywocd has been £:xposed outside it fell apart. Th€ 
general perception of pl~,.ood is therefore. quite naturally. as a non-durable 
product. Secondly ext:erior adhesives are not manufactured in Africa. 
Chemical exterior adhesives are petro-chemicals and requir€ nard currency for 
purchase. 

Technolog:'.1-· has been developed t:o manufacture exterior quality adhesh·es 
from bark extracts. The \..Titer is not an expert in this subject. but has 
obsen·€d progress in his o"-n count:T"."· 2nd as reported in technical journals. 

One firm in Kenya has appointed a polymer chemist to study and 
manufacture tannin-based plywood adhesives. This is highly commandable. The 
firm acknowledges that they are starting from scratch and that the chemist is 
a no\·ice. 

The writ:er considers this to be a major st:ep forward for the region. 
It is likelv that wattle bark extract will be the source of natural tannins. 
~attle has been widely planted in Africa to the extent that in many areas it 
has become a weed. The "Titer has suggested that this company should req~est 
UNIOO expert assistance once their chemist has established his laboratory so 
tnat the experience gained in Kenya on this work can be shared with other PTA 
countries. 

Steps have been taken to initiate this work. 

6. ~ 

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 decay
prone sapwood and need replacing every five years or so. 

Felling of indigenous forests has resulted in an al111ost completE: absence 
of logs suttable for dugout manufacture. Ways of l~fe 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 al though 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 ht:: hundreds of thousands of plywood boats of all sizes up 
to about 10 m in de\·eloped countries. 

Plywood has not bE:en ustd for any sort of ,..ork boat in the region. 
Recently UNIDO implemented a successful "ooden boat buildinr, project in 
Indonesia ,..hich included the manufacture of pl~-,..ood canoes and fishing boats 
as replacements for traditional dugouts. Problems which •ere encountE:red and 
overcome included: 

1. Pl \"'l>:ood quality. !-tarine quality (phenol or phenol/resorcinol} 
adhesive is necessary for the ply"lo.·ood manufacture_ Interior 
quality (urea) adhesive is not suitable. Marine quality adhesi\·e 
is considerably more expensh·e than interior quality resin. ;;nd 
must be imported from hard currency sources. 

2. Acceptance of the new canoes had to be g4ined from the naturallv 
conservative fishermen. 

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

Tl>e project reportedly had few problems in teaching 1'."orkmen the 
teLhniques of plywood bc>at building. Not only were complete canoes produced 
Lut also kit~ets 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 ~ewfoundland with considerable success in 
several African countries. Al so se,·eral hundred of another design have been 
built by boatyards in South India. (See Annex ... for a 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 
condition~. tastes and materials available. 

Interest was expressed in several plywood 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 
major problems on Lakes Tanganyika and Victoria. Tanzania has at least six 
boat building yards, both inland and marine including one training school. 
Interest was also expressed in Ethiopia. Malawi and Zambia. 

Further investigations are necessary before a proje~t proposal could be 
implemented. 

7. Sumwary and Recomrpendations 

7. 1. Con::rau::nON ANP EllGl!IEERI!'lG 

(1) In association with a major funding agency 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 Rtrong tradition of site built timber houses, to provide 

• 
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skilled supervisory tradesmen. The size of the estate should be as large as 
possible. at least twent)o· but preferably forty or fifty houses in order to 
give extended and in-d:=pth training to na~ional tradesmen. to generate 
significant publicity. and to generate interest 3mong local h'\rdto:are and 
building suppliers manufacturers and importers. 

(ii) In order to increase consW11ption of treated poles. and to decrease 
importation of steel and cement. USIDO should promote the use of timber piles 
for bridge construction. 

The superstructure need not be the L~IDO modular prefabricated bridge. 
Any sort of superstructure may be founded on timber piles including steel or 
cor.crete beams, composite timber-conc1ete piates. etc. As to a starting point 
the recently prepared UNIDO manual on timbe:r pile construction should be 
distributed among UNIDO Country Directors (~CD) for discussion •ith national 
high,..ay and rail•ay bridg£ engineers. 

(iii) Contact should be made with the Ministry of ~ater Supply. Tanzania. to 
publicize the stave pipe irrigatiou systems being piloted at Iringa. 

7 .2. Ta....:sr~ 

(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: 

Sa•doctoring 
Knife sharpening 
Machine setting and operating 
Preservation plant operating 
Kiln operation. 

Assistance with costs. and pro"·1s1on 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 
stud)' 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. P~ER\"ATIO!: 

Recommendations concerning plant operator training have already 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 tiober utilization. 
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A potential appears to exist for :\fri ::'.an formulated CC.:\ salts. It is 
recolllllK'nded that steps should be taken to c-xplorc this b,-; 

1. a postal sun·ey of consumption 
2. inquiries as to cost of locall~- <i'l:ailabh metallic salts of 

copper. chromium and arsenic 
3. a feasibility stud~· of th(; establishment of a CC.-\ manufacturing 

plant within the PTA region. using PT.:\ sourced ra• materials. 

It is recoll!llended that a l~IDO expert ~hould be attached to a board 
manufacturing plant in order to establ - ;h tt.e use of •ater and boil proof 
(~'BP) quality adhesiv~s based on African tannin. This should be for a 
sufficient period. and engage appropriate chemical and engineering expertise 

to: 

l. determine formulations for plywood and particle 
board adhesives 

2. determine total regional demand and prices 
3. complete a pre-investment feasibility study for the 

establishment of a manufacturing unit 

TI1e project should continue to support a manufacturing unit. should this 
be determined to be economic. 

Possible tannin sources. all widely available are the barks of wattle. 

pine and mangrove. 

7. 5. B::.,_:s 

A project should be established to construct pl).,.Ood replacements for 
dugout canoes. using African pl~.,.ood made with ~'BP tanin based adhesive. A 
precedent exists in the successful l1NIDO project carried out in Indonesia. 
From the information gained. Tanzania seE:-ms 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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EXAMPLES OF DESIGN AIDS 

STRUCTURAL PLYWOOD 
WALL BRACING 
DESIGN MANUAL 

lmDDUCTIOI 
The obieetiYe of this manual is to provide designers of low rise. domestic or similar framed structures with allowable racking and 
hold-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 subieefed 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 
sites designated Terrain Categories 1. 2 and 3 in cyclonic and non-cyclonic areas. The wind speeds are based on AS 1170 Loading 
Code Part 2 - Wind Forces. 

Actual design values are given fOi 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 me 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 Australia in 
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 ob;ective of the additional testing was to 
optimise the use of structural plywood wall 
sheathing. It is believed that through full scale 
prototype test programmes at independant 
laboratories such 15 CIAE in Rockhampton, Oil 
and CSIRO a grc • 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 follows closely the approach to 
bracing taken in Appendix 4 to the Standard 
Building By-Laws of Queensland. The manual 
will provide engineers, architects. draftsmen 
and builders with uHful data to design dwel· 
lings with structural integrity at minimum cost. 

:.-~- -~--- ~~rs-~; ~!j/::~--=~ .. ~ --~-. -
'",.~- -.-... -:~- . -

Full Ptywood Shutllino Provida both Uplfft llld Rlelclng Rnistanc. to thf Fr""' 
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PRODUCT DATA 
Sheet length {mm) : 2400 

Width - overall {mm) : 1209 
- mver {mm) : 1200 

rvvn~~ of the ground on c?Yenly spaced 
- ";.;~,...; . If stored outdoors. the product should ~ 

,..-------.--.---r-----r:~:tf!~ otected from the weather. 
Thicknesses {mm) 

Weight kg/sheet 

Species 

Adhesive 

Grades 
Treatment 

Manufacturing 
Standard 

Appearance 

Edge Profile 

12.5 15.0 17.5 

19 24 28 34 

: P"inus rad"iata 

: Phenol formaldehyde 
(waterproof) 

: B-D.~D 
: H3 preservative treated 
{if required) 

: NZS 3614: 1971 
: Floorply is not recommended 
for clear finished decorative 
floors. 

: Tongue and G . ..,ove long 
edges 

-----C--widlh- ------I 

TONGUEANDGIOOVE~ 
i-.--------0-~widlh----------t 

PLYWOOD THICKNESS AND 
JOIST SPACING 
For floors with uniform distributed loads not 

8xceeding 3kPa and concentrated loads not 
exceeding 1.SkN. 

PRELIMINARY 
CONSIDERATIONS 

l. CHOICE OF FIXING METHOD 
Floorply may be nailed, or glued and nailed to 
joists. The latter method is reconvnended to 
maximise floor performance. 

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

The joists must be spaced on a module of the 
2400mm sheet length and this spacing should not 
exceed the maximum set out in the table. 

Allow for 2mm gap at sheet ends when setting 
out joists. 

The tongue and groove joints between 
sheets do not require support. Where specified 
by the building code strutting between joists should 
preferably be of the herringbone or diagonal 
type. 

To provide restaint for the Roor joists and to 
support the Roor under exterior wall plates, the 
ends of the joists should be terminated at the 
boundary or trimmer joists. 

• 



3. NAIL SIZES 

Plywood Thickness Minimum Nail Size 
(mm) (mm) 

12.5 50x2.5 
15.0 55x2.8 
17.5 60x2.8 
21.0 60x2.8 

Notes: 

• o) ~ naas should be used where rust 
staining could be unsightly or where there is 
likelihood of continued dampness. 

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

4. ADHESIVES 
Fu8er' s, Bosti\ ond Ados construction adhesives 
ore recommended for gluing Floorply to joists. 
Other water based construction adhesives may 
also be suitable. Check the monufacturer' s 
recommendations. 

5. PRELA YING 
As the veneers are bonded with o waterproof 
adhesive, Floorply is porticulorly suitable for 
prelaying. However, as extended wecrthet iaig may 
cause swelling it is advisable to close the building 
in as soon as procticable. 

FIXING INSTRUCTIONS 
(Alternate instructions for glued ond nailed Roors 
in brockets.) 

1. Oean all mud, dirt and free water from tops of 
;oms. 

2. Snap a chalk line one sheet width out from the 
edge of the floor. This will serve as on alignment 
guide for the first row of sheets. 

3. (Apply Smm diameter bead of construction 
adhesive 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 at a time.} 

4. Place first row of Floorply with the tongue side of 
• the sheets at the floor edge. This procedure will 

protect the tongues of subsequently installed 
, sheets. The branded face of the sheets should be 

pkxed to the undenide. Leave a 2mm gap at end 

- 21 -

joints and around floor pet imetet if it is being fitted 
inside walls. 

5. Fix Aoorply with the recommended nails. Space 
fixings at l 50mm centres on sheet ends and at 
300mm centres on intermediate ioisfs. (For glued 
and na*!d floors, fixings may be 300mm on aR 
joists.) 

For ease of fitting, the row of nails along the 
grooved sheet edge should not be driven home 
until the adioinin9 sheets have been ~in place. 

6. Loy the second ond subsequent rows of sheets . 
Start alternate rows with o port sheet so that o 
'brick-bond' pattern of staggered end joints can 
be achieved. Under normal conditions the tongue 
and groove joints can be 'jiggled' into place by 
hand for o 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 'aomps'. 
Leave a 2mm gap at sheet ends. 

7. J\ISf before the floor coverings are applied all 
nahods shou!d be punched below the panel 
face. 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.) 

8. Where thin floor coverings, such as vinyl, are to 
be applied the floor should finally be given a light 
sanding to remove dirt and even-up any joint 
irregularities. 

tongue and gr-. edge 

C I I I PLYWOOD 
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MAXIMUM SPAN (Metres) 

Complying with NZS 3604 
TMu tables are designed for timber with a maximum 
depth of up to 300 mm and for single-storey or "'' 
top storey of multi-storf!y buildings. 

RAFTERS 50mm 

Spacing mm 

Member 600 900 1200 

Depth L H L H L 

100 2.4 2.0 2.1 1.7 1.9 

125 3.0 2.5 2.6 2.2 2.4 

150 3.5 2.9 3.1 2.6 2.8 

200 4.7 3.8 4.1 3.4 3.8 

250 5.8 4.7 5.1 4.2 4.7 

300 6.8 5.5 6.1 4.9 5.6 

NOTE: Rtftr to NZS 3604 for fixing end stabilising 
requirements. 

N.B. Span means the clt1r distance between supports 
measured along the member. 
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SPAN CALCULATOR 

•k ..... 
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·- - JOtST 

-----~~ 

-E+-k __ ·hl, 1't FLOOR JOIST $PAN Fi 

FOR TIMBER MEMBERS 

L Light Roof (Metal) 

H Heavy Roof (Tile) 

FLOOR JOISTS SOmm LINTEL 100mm i.e. 2 of 50 mm 

Spacing mm Span of Supported Roof• 

400 450 600 upto8metre up to 12 metre 

Live Load 1.5 kPa L H L H 

I 
1.8 1.7 1.6 1.5 1.2 1.2 1.0 

2.3 2.2 2.0 2.0 1.5 1.5 1.3 

2.8 2.7 2.4 2.4 1.8 1.8 1.6 

3.8 3.6 3.2 3.1 2.4 2.4 2.1 . 
4.8 4.6 4.1 3.9 3.0 3.0 2.6 

6.7 5.5 5.0 4.8 3.6 3.6 3.2 

T.R.A.D.A. 
- - - - -

I 
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~ I 1 What Is the Tmber 
~ Preservation Council Inc.? 
The Cocncil is a body formed by the timber 
treatment ildustry. tts aim is to establish and 
makltafl high standards of timber treatment. 

THE BOARD 

· · · Chllnnm- Mlnoch Mel.tin. BSc. Retired 
managing director of Hickson Timber Protection 
<NZ> Ltd. Background: Chemistry. 

Memben-or Sindy Mc:O*t. BSc (Edinburgh>, 
BSc <Auckland>. Ph.D <Leeds>. Retired director of 
Wood Tectvlology Division, Forest Research 
instttute. A scientist and consultant of world 
renown In timber and timber preservation. 

i
' ;~ ·_ Miit de llZln. BE <Mech> with flrst class honours 

~ <Auckland>. Manager <Corporate Devel~nt> · 
•: ·:· Mlling, Pinex Timber Products. 

'~~· Pw'ce. BE <Mech>. Auclcland. Operations 
~;·.manager, Tasman Lumber Compan·1. 

I
. · arw Lam. BSc (Massey). Has studied at the Roval 

. College of FOi estrv <Sweden> and Business school 
•· «Bertc:etv>. UntversltV of C&llfomla. General manager 
.: ~ Prolog Industries Ltd. 

. . 
~· . Secrlbl f-Wlyne Coffey, NZ Timber Industry 
' Federation executive director r-• ·· Encutlvt offls- lrtlft Poole. NZ Timber lndustrv 

Federation. 

~ 

The Council welcomes a free and open 
"' - exchange of Information and \1ews with 

consumers. In the first lne-tance enQulr1es 
should be directed to drian Por"le, PO Box 308. 
Wellington. Ph: (()4) 735·~. 
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THE WOODMARK 

Your assLnnCe 
of tinber treatment 

quality . I 

Oovemment "'' decided thlt'""" 1 April 1911 tht nmblr ~ 
/lr'eterWtlon Authority wlll phaN out In fltMU of Ml /ndultry I 
1dmlnltttr«l ttU1llty .....,.et ldllmt for CJwtld tltntllr. 

The new body wlll,,. thf T1mlw ~on Council. 
The Counell'• tnnd wilt,,. tM WOOdmlrt. 

From 1 Aprll 1988 
your asurance of timber 
treatment quality will be 

the Woodmark 
95% of treated timber production 

is now llcenced under the 
Woodmirk scheme. 

By Aprll we expect 100'/o coverage. ., 

Publllhtd bv the 
TIMlllt PltlllltVATfON COUNCIL. 

PO IOX SOI, WIWNOTON. 



'I I Whitis 
_ ~ the Woodmart? 

Timber bearing the Woodmarlc will have been 
treated to the Council's specifications. These 
are at least as high as those set by the old 
Tfmber 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. 

_,I 1 Whocanuse 
~ the Woodmart? 

_ Only companies with treatment plants holding a 
Woodmark licence can use the Woodmarlc. 
The list of treaters holding the Woodmark 
licence will be widely published. 

' I 1 Where wdl the 
~ Woodmark appear? 
The Woodmark will be bum branded for end 
marking and roller branded for continuous 
marking. Eventually a system of plastic coded 
end tags will be introduced. 

The Woodmark will only be applied to wood 
treated "fter 1 April, 1988. For that reason it 
mav take several months before the woodmark 
appears on all timber in the marki!t. 

, I 1 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. 

' I 1 How will the Council 
~ enforce Its Standards? 
1. Sampling 
The Council'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 Council's analyst <a TELARC registered 
laboratorv> 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 

··· :a1 

technical advisers, before use of the 
woodmark could continue. 

·/il<f.t• .,.. 'C': , 
·, ,,., 

1;. 
'. 1; 

: ::~ ~ 

2. ouallty Assurance Plans ... I 
A requirement for a Woodmark licence will be 
the Installation and operation of a standard 
Qualltv 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 ln·plant sampling and checking to 
be done. The Council will retain Independent 
auditors who will regularly check compllance 
with the Qualltv assurance plan. 

Again, failure to comply can lead to the 
suspension or termination of a Woodmark 
llcence. 

3. Other pressures ~ 
The Incorporation of MP101 In by-laws. the , 
recognition of the Woodmark by consumers 
and Inspectors, and the reluctance of chemic~ 
suppliers to sell to unllcenced plants will all, .• ,, .. ~,,~' 
bring considerable market and lnstltutlonal ... 
pressure to bear In favour of llcenclng and 
compliance. 

, I 1 What recourse do 
~ consumer1 have? 
Recourse Is unchanged from the present 
situation. Recourse Is with your supplier under 
the Sale of Goods Act. 
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BRANDING. 
All timber treated to Timber Preservation Authority specifications 
must be brended acc.xdlng to the Brr.~lng Regulations. The 
brand shown on the end of HCh piece of timber treated (With the 
exception of small dimensioned material) wlll show the plant 
number, distinguishing the registered treatment plant which 
treated the timber, and the Hazard Specification number denoting 
the Hazan.I Situation for which the timber has been treated. 
The followlng table summarizes the Hazard Situations, typlcal 
uses and the brands. 

MAZAR:> SITUATION TYPICAL USES IRAND 
Plant no. 

plus: 

Out of ground - House framing, Interior H1 
protected from finishing, floorlng, 
weather painted weatherbollrds. 

As for H1, but Not appllcable In N.Z., H2 
termite protection but may be used tor 

export timber 

Out of ground but Fence battens, fence pallngr H3 
exposed to weather exterior Joinery, deckings, 

ralls, plywood and particle 
board 

In ground, high decay Fence posts, agrlcultural H4 
hazard posts, crib walls, plywood 

In ground .. ...,_ House plles or poles, H5 
decay hazard hortlcultural posts and 

poles, transmission poles 
plywOod founc1at1on panelllng 

In cor .. act with sea Marine plles H6 
water 

1. SHORT FORM OF SPECIFICATION FOR OENl!RAL BUILDING 
CONTRACTS: 
"Timber TrHtment: 
Timber er•dft end 1peclft required to b• 1rea1ed by lh• r•l•v•nl N.:r.s.s. 
1hell be trHted to th• current 1peclflcetlon1 of th• Tlmb~r Pr•Hrva1lon 
AuthorltV." 
For moat bulldlng work thll 1peclllcatlon wlll be completely comprehen1lve. 
Ael11ence to the labl11 will 1how that every component ol a conventlonal 
1tructure 11 covered. The T.P.A. hazard 1peclflcatlon1 dltall the end u111 to 
which each 1peclllcat1on 1ppll11, 1110 the acrotptable pr1111"Yatlve1 and 
proc111n by which uch mall be appllld and ·~ :111 which mall be lrHtld. 
Item• auch 11 pr11erva11v1, penetration and reh •tlon and the reglatratlon 
and approval ol Plant• ar• fully covered by lhe Tf·.A. Speclllcat1on1. 

2. DETAILED FORM OF SPECIFICATION 
In worll1 where a range ol enYlronmenta for timber component• will occur, the 
treatment 1peclflcatlon mall beat be covered by a 1chedule noting the 
relevant hazard apeclllcatlon. The 1chldule could cover other d1tall1 of the 
timber 1peclllcat1on 1uch 11 grade, 1pec111, tlnlah, u11 of water rep1111n11. 
The preamble to th11chldul11hould then Include wording 11 lollowa:
"T/mber 1h1// b9 ttlltld to th• f9QU/rem1nt1 of th• Timber PrH1rv11/on 
Authonty to th• H111rd S1»0/1101t1on not9'1 In th• Soh1dut1". 

APPROVALS OF VARIOUS TREATMENTS, PROCESSES AND 
PRESERVATIVES: 

Thi Timber Pr1Hrvatlon Authority 11 a bOdy con111tut1d under thl Timber 
Prnervatlon Regulat1on1 115&. 111 !unction 11 to 11cur1 and maintain a high 
1tandard ol tlml)er pr111rva11on Ind to 1n1ure that th• putllc lnt1re11 11 pro
tected In mauera relatlng to timber pre11rvat1on. It aprove1 pre11rvallv11 and 
method• of treatment. The Authority publl1h11 111 1pecll1c1tlon1 and 111 of· 
flcer1 carry out reguler ln1pect1on1 ol all treatment plantl. 

The New ZNland Wood PreHrvera A11ocle1lon (Inc.I, Is an A11ocletlon 
of flrma and lndlvlduels •n1a1ed In, or concerned wllh, limb•• pra· 
Hrvetlon. Th• act1vl1le1 of th• A11ocle1lon complement 1hoH ol lh• 
T.P.A. end alao extend ln10 th• promotion of trHl•d limber. 
Exp1r1 •civic• on wood prH.,vetlon end e11ocl•t•d m•tt•ra 11 ev1ll1bl• 
from th• Anoclellon lhroulh Ill Technical Committee ana th• Technol· 
011111 of Ill member compenlH. 
Br1ndln1: 
All treeted timber 11 required to b• Identified by br1ndln1, with minor 
111ceptlon1. 
EnJ branding con1l1i1 ol th• plant number plu1 an abbrevlate.i form ol the 
Hazard Speclllcatlon, l.1. H3. 
Repetitive Face Branding 11 required for pl1ner g1u19d 1c1n1lln11, framing 
tlmbera, wNtherboard1, and flooring. Other dreued llnft may be f1ce 
branded wllhln 1!10mm of one end, or carry• 1 .. lbl• •nd br101d. 
Fence batt1n1 and tlmb•n llOmm " 211mm and sm•ll•r ere nol required 
to be branded. 
Full d•tall1 of thl brendlne requlremen11 of lh• T,P,A, ara Included In 
their Speclflcetlon1 end any verletlon to th- 11 subject to 1peclal T.P.A. 
dl-nHtlon. 

- . 
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TIMBER PRESERVATION GUIDE NOTES 

INTRODUCTION. 

li.llberSpecles. 
ewer the last twm'lty 0t L'lirty ,-rs. the use or exotic soltwoods, in partlalW Pinus rHlata, has 
beCome c:ommonplace. This has been necessitated bJ the depletion and - ,_..ly the 
conservation of our native f-rs and has been made possible through the tec:hnolocw of wood 
praavation. allowing a nat..ally non durMlle tlmtlef to be used In any decay hazard situation 
bJ impregnating ii with c:t.mic:als.. 

Pubic: Undlrmndlng. 
Although public knowledge of wood pr-tlOn is incr9asing. there is still a large degree of 
lac:k of understanding concerning the different types of treatment and the fac:t that timber is 
treated to different '-ls to protect It against different hazard situations. 

Buis ol Pralectlon. 
The basis of timber preservation lies In the Introduction Into the wood of c:hemicals wflic:fl -
toxic !o the woocklestroying agencieS SUCll as the wood borers and woockotting fungi. Where 
conditions of use are favourable to fungal attack, higher c:onc:entrations of preservative are 
required to prevent their growth. It is also ~ that the toxic c:hemic:al should rwnain 
permanently in the wood. 

LMcNng. If the pr-1"'9 loading Is t9duced tJr the action of _,_. carrying away the c:hemic:al (a 
process which is called leac:hing), -tually the amount of preservative present in Ille timber 
will be inadequate to preftllt attack. 

Dlfl..r '-"-· 
The most widely used preservatifts are known as CCAs (copper<htome-atsenic c:ompounds). 
These are sold under a number of trade names but all do the same job, reacting with the wood 
so that after impregnation they remain fixed and will resist removal bJ leaching. Wood c:an be 
treated l0t any hazard situation with these chemlc:als, differing quantities of the c:hemic:als 
giving the different degrees of protection. 
Boron compoundS and non-fixable arsenic: c:ompounds '-· c:an only be used In situations 
where the wood is not exposed to the -tiler and 1s not In ~ with the ground. This ;s 
because althOugh the chemicals aff0td protec'.ion lo the wood, being non-fixed they will easily 
leach out. 
light 0tganic solvent preservatifts (lOSP) are controlled formulations of toxic: c:hemicals In a 
solvent carrier. Timber treated with LOSPs should not be c:ut or worked after treatment and 
unless water repellents are Included in Ille formulation the tiftlber should not be used in 
exposed, unprotec:ted situations un:ass it is first painted. 

HAZARD SPECIFICATIONS. 
New Zealand has changed from the Old system of Commodity Spec:llic:ations to Hazard 
Specifications to c:0tne In line with Australian Standards. This rNans all treated limber will fall 
into one of tne categ0tles from Hazard 1 to Hazard 6 as follows: 

Huard Specification H1. 
Low Hazard. Large VOiumes of sawn limber are for use in building construction and treatment 

to this level will give protection fOt tilllbet which is to be used out of ground contact and whieh 
is continuously protected from Ille weather bJ roofs, walls 0t paint and which haft adequate 
ventilation. 

Hazard Specification H2. 
Termite Hazard. This Is not applicable In New Zealand as II relates to termite protec:lion. 

Huard Specification H3. 
Moderate Decay Hazard. Wood treated with non-fixed preservatives is nut suitable f0t use in 
this situation whlc:h la exposed to the weather although not In contact with the ground. Fence 
battens and palings, exterior joinery, dec:ldng, rails, plywood and particle board to be used 
externally all tall into this specific:alion and should be treated with CCA or LOSP preservatives. 

Hazard Specification H4. 
High Decay Hazard. Timber for .,.. In gr~ contec:t -· c:onc111~ ••• I•-- for the 
~opmenl of decay, suc:h as posts and landscaping limbers but where the encl use Is not 
critical are treated to this halard 11peciflcalion. LOSP preservatives are not approved for lhis 
level and CCA's are the only water-borne pr-IMll which can be Uled. 

Hazard Specification H5. 
S.-e Decay Hazard. Timber for use in ground contact where conditiOns are optimum for the 
~opment of decay and where Ille enc use Is c:rllic:al must be treated lo this hazard level. 
HouH piles and poles, transmission poles, hOllic:ultural poles, wood9l1 foundations are all end 
u- which fall into this 1pecillcati0n. 

Huard Specification H6. 
Marine Hw.ard. Where exposure inVOlves c:onlKI with sea waler and llkely allac:k by marine 
organisma, limber mull be treated to Ille 11111 higher retention of presemtlive, meeting Hazard 
Specification H6. Timber supplied to lower levels of retention may fail prematurely. In Ille case 
of small boats which are regularly lilted lr:1111 the water or protected bJ fibreglass or anfi.loullng 
paints, etc.. protection against decay by treatment to a moderate hazard Commodlly 
Specification 11 recommended. 

Speclal Hazard Timber. 
Where limber la used in areaa where conditions are significantly different from 3ny of lhe above 
broad groups, contact should be made with lhe appropriate purveyor of the preservative salts 
tor technical 1dvica and guidance. 

RESAWING. Where possible, rnawing alter treatment should be avoided. H--. where this 11 not 
possible wood exposed in cutting should be treated wllh a T.P.A. apprOYeCI surtaca 
preserv111vo. Otherwise, exposed, under treated llUrtwood could cau:ie premature failure. 

IMPORTANCE OF CORRECT ADVICE. 
The correct use of treated timber must be encouraged and finally controlled by Ille timber 
merchant. Correct advica given to buyers Ind to lhOH who specify what qualities are to be 
used, on con11ruc:tlon work, etc., can In lime remedy today's lack of knowledge among lhe 
purc:hasers of limber, Ind will ulllmately result in limber orders being correctly spech.«1 to sull 
Ille 1ob for which the order 11 required. 

' 

' 

• 

• 
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- 27 - ANNEX 3 
DRAFT PROGRAMME FOR A TECHNICAL COURSE ON TIMBER CONSTRUCTION 

Time 

08:00 

08:50 

08:40 

10:00 

10:50 

11:40 

12:00 

13:30 

\lednesday I 
Registratil 
Administra-
ti on /H 

Opening 
Minister 
University 
UNI DO 

/Z/K/H 

Coffee 

Timber 
Industry 
Forestry 
Killing 
Process./Z 

Wood 
properties 

/H 

Elevenses 

Lunch 

Lab 
Intro 

/K 

i 
I 

I 
i 
I 
I 
! 
! 

Thursday 

\loOd. proper-
ties 
grading fl 

Design 
Beans 
Columns /L 

Coffee 

Materials 
Glulan 

/F 

Processing 
Drying 
Planning 

/Z 

Elevenses 

Lunch 

Lab 

I 
; 
' 
I 
l 
! . 
; 
i 

Friday 

Wood props 
Moisture 
relation-
ships /L 

Design 
Trusses 

/F 

Coffee 

Materials 
Plywood 
Partical 
Board /? 

Processing 
Mechanical 
Grading 
Proof Load 

/L 

Elevenses 

i Lunch 

Lab 

; 

I 

i 
: 

i 
I 
I 
I 
I 

I 

Saturday 

\lood props 
Strengthe-
ning Basic 
stresses /L 

Design 
Portal 
Frames /F 

Coffee 

Materials 
Fire 

/? 

I 
I 
I 

I 
I 
! 

Processing 
Economic 
Specification; 

! Elevenses 
; 

/H 

Sunday 

Free 
Church? 
Bus? 

Catch up 
on Lab 
Work? 

Elevenses 

l Lurich ; Lunch 

'Lab i Cricket? 

14:30 Lab 

15:30 

15:45 

16:45 

17:00 

19:30 

20:15 

21:30 

Experiment 
Design /F 

Coffee 

Discussion 
Question 

Social 

Dinner 

Film 

Free 

Coffee 

Lab 

Dinner 

Film 

Lab 
report 

: Coffee 

Lab 

Dinner 

. Film 

Lab 
report 

·Coffee 

Lab 

! Social 

Dinner 

·Film 

Lab 
report 

. Coffee 

Dinner 

Film 

Notes Codings /X - Lecturer F - Francis 
H - Hallett 
L - Leicester 
M - Mackechnie 
Z - Zimbabwe industry/Government 
? - To decide 

i 
I 



Monday 

Wood 
Preserva-
ti on /F 

Design 
Housing 

/H 

Coffee 

Kateriasl 
Hardware 

/L 

Processing 
Treatment 

/F 

Elevenses 

Lunch 

Lab 

Coffee 

Lab 

Dinner 

Film 

Lab 
report 

Totals: 

Tuesday 

Codes 
Engineering 

/L 

Codes 
Housing 

/F 

Coffee 

Design 
Examples 

jL,H,F 

Design 
Examples 

/L,H,F 

Elevenses 

Lunch 

Consolida-
ti on 
lab experi-
men ts 

Discussion 
Lab expts 

Coffee 

Lab 
Facts 
+ codes 
discussion 

Dinner 

Film 

Pack for 
travel 

F 9 
H 4 
L 9 
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Wednesday 

Travel 
to 

· Kutare 
I 
I 
I 

t Coffee 

: Elevenses 

. Lunch 

! Site 
visits 

(2) 

/Z 

Dinner 

Group 
Discussion 

M 3 plus all labs 
z 8 
? 2 

Thursday Friday 

Site Return 
visits to 

(2) Harare 

' 
Coffee 

Elevenses ·Elevenses 

Lunch Lunch 

Site \Group 
visits Discussion 

(2) 

/Z c 1 o s e 

s 0 c i a 1 

Dinner Dinner 

Group 
Discussion 

• 

• 
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DORIES - GENERAL CHARACTERISTICS 

RURAL DEYELOP"ENT: COASTAL FISHING BOAT HAKING 

In developing countries, artisanal fishing in a wide variety of locally 
, b~ilt boars is •uch •ore i•portant than industrial f 1shing. Equip1ng 

traa1tional boats with an outboard •otor allows for faster trips, but 
exploitation costs are very high. In Third World countries fishing villages 
are spread along the the entire coast and uprooting fa•ilies to regroup the 
fisheraen around rare fishing ports would be unacceptable. In order to 
safeguard their way of life and traditions, it is thus necessary to base. near 
their villages, a new type of artisanal yet •odern ooat, which would be 
•otorized, and which can easily be drawn up on beaches. The dory -a 
flat-botto•ed boat of a design which has been used off Newfoundland, Canada 
for •ore than a century- would be ideal for the life conditions in those areas. 

• 

Average service life: This boat is constructed of •arine plywood Khich is 
treated right through with che•ical preservatives against all wood destroying 
ele•ents. It can last over 12 years whereas aany traditional boats such as 
the pirogue have an average lifespan of three years (unless aade fro~ 

increasingly rare naturally durable and often costly exportable species). 

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

boat, 
A shelter for the fisher•en is built in 
depending on local custo•s. This 

persons. 

fro 
boat 

or at 
is aanned 

the rear of the 
by three or four 

Handiing and perfor•ance qualities: In Newfoundland, where the sea is known 
to be very rough, accidents to dories are very rare. A well bu!lt dory does 
not capsize nor Nill it sink even if full of water because of its wooden 
construction and~ .~ecause the isotheric box, nor•ally built into the structure, 
for•s a natural flotation chaaber. 

The •otor: The dory is equiped with a 12-25 HP diesel, which can Iast ter. 
years and should consu•e only 3-4 litres of fuel per hour, whereas the usual 
outboard aotor consu•es 10-12 litres of petrol and lasts two years. This, 
together ~ith the dory's size, •eans that a range of about 3 hours or 20 •iles 
is possible (and overnights as well) which greatly increases ~he possible 
catch and so econo•y for the fisher•en. 

The construction costs would be relatively low and the econo•ic return 
is usually enough for fisher1en to own their own boats (either individually or 
on so1e cooperative basis). 

UNI~O believes that •anufacturing facilities can be set-up to 1ake two 
prototypes to introduce the techniques and to give the f isher1en a chance to 
appreciate the dory's characteristics and potential. To date, these boats 
have been •ade and successfully introduced in India (Hadras), Brazil 
(Salvador), Hadagascar ("ajunga-A1borovy) and in the Wallis and Futura Islands 
(Soutn Pacific) under French aid and other countries have expressed serious 
interest. 
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ANNEX 5 

Post lit.le: Consultant in Timber Coruo.:.n.;-.:L..:.: •. 

~ratior.: 2.5 months. 

fute required: July 1989 

Dut:r station 

Purpose of 
project: 

Duties: The Consultant t;ill i.:;.:,rk t;itb. ~GJn!..E-rfX!.:"':.. s~:~, ~~i~=-~l 

coordinators and consul ta.'lt.s \.:i thin tb: f;:-a:r.et;o:!.'li of U~e PrA 
Secretariat and the subregional project, und~r ::.!:e ~e!leral 
guidance of the Chief Tecr.ni~al :'\ch-iser (CT.\l based in 
Lusaka. IP particular, he t-:ill: 

1. Review the annotated literature study prepared br the 
Universities of ~iro't>i and Harare under the dir~tion cf 
the CTA and be responsible for its su?:cission t.o l:~:IOO HQ. 

2. Survey b.iildir.g re~Jlaticr.s and struct~r::l:!. C..::sib!: cLdes ai:d 
procedures in the Pl'A countries as t!:c:: in!°l;Jence the use 
of timber in constructior. a.-xi .:.dentif:;· par:.ic~:!.=:.r ::ln.::as 
hnere timber use is constrained; 

3. Analyse (1 ) and ( 2) results, ~md, together \-:i :h staff of 
Civil Engineering Department, L'nh-ersity of Harare, <or 
equivalent if changed) de"·elop the dctailee progra.~.'2' for ~ 
3 week "'Technical Course on "!'imbcr Con..~tructior.·· (TCTC) 
planned for Spring 1990, in Harare. '!'his t-:ill fr.elude 
agreeing on details of lectures (annotated headings) and of 
the inputs from L'ni "·ersi ty of Harare staff ar.d local 
industrialists/officials as ~ell as a subcontract "ilh 
l!nivcrsity of Harare for logistical suppo!"~; 

I 

, 

' 
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~ck,;round 

infcrm.1t.ion: 
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t. F':.~1nr:.:_· a repor!.. suz:~..:..t:·i::i:l~ !:~--· .:;.-..._:.~~ .. i~i;.:!:::. ~i,.; ~!>;...;.!:..::. ..;: 
th~ m~ssica and :.il--iA:::i.J.i:~ ~:.,_. !;1-;;.!:°t. .\iJ..:-~:-.;!.__,.:.~ ._ .,...,,: 
I'rugr3111:11.· f01- t.:1c Tt-:-C. 

• ...... ; ••• -";.t"' '-. .__._.._..._ ... r: - : : .. -:-. ~ ... 
~"" ........... --n-••"-··· 

~illt:: CX}..-'t:~:ic1&\.." 1_: iz .. ~:::..!.>e1· ~~!.-~....::.;....._·~~,' ~!.·t.:~\.:.i. _:.:,;:.:- ;. .. : : .. L 
pr;l~.: .. tiL·...;.! ~-::-pt:!-~C::!:~r~ i~~ '...!~;.. !-~~~ ... :. J.!~:..: ~ ~-~.;..;:.~L--~·-· ....,f ~ .. iv:;,..;._ 
a;r'"""Llt··:~ ~~~-:1~ th-~ ~=---·:_- ~r · ... :1~!.>..:; .... - .. !.!-.. ._.:.·~- ~i~ .. ...... ~ 

The t~:np p:.-~ject "I:-.~:--~-~e~ic-:..:;.l ~.:.~p::-r·:.;~_ :..'-·:·~ ::~ 

!'la.ntation-based Forest Ind~st.:·i,;s·- tr..'.:-,·s;,'!:7: :.0.::g.:il: i:i latt: 
!988 ~ith t!1e cbjecti~.:e: cf promct;..:~ ··~c-.;i:.;:--.al eco:-~x-a~c 

integration for long-te::m imp:-o•:emen~ c::- re,;i~:;al ~ooi)C:-at.ion 
for the benefit of the people in th.::: re:..;.-..:.:ti•:::- ;:-..;;z-,tl·i.::s ... 
The illlllediate objecth·es a.:-e to ide:.tify fo:·.c"'~ ,t-b.::t.~tion 
resources, irx:!ustries :md ~rkcts ,.-'.;~-::: ;:;,:;. __ b..:.- .ic:,:-:-:FX 
!"urthe:- through sub-:-cgior.al coope!-~tivr.; t.~ .~:-o.11~~e: c-:~~ec: 

use of plant.at ion ~:~be~ anC. :.i~creasc :--.;.;. : :~---:~.!.., ir-.~r-:..-:-egicrkll 
.:lnd e:-~port. trade frc.':l pla."tativr•-h:;.sL'<i :.:r~st. i:idustries; to 
rationalize t.!:tese industries, imprc•:e thei::- t::f::cie::-• .:y ~.d use 
cf ra-.: materials and produ.-:!tion facili t.:.cs the:!·c-by er.'1bling 
substitution of imports; a.~. to deYelcp m:l.'1.i,)0\.-cr at. all 
leYels. 

Characteristic of the sub-region is the poor di5trib-~tion cf 
forest resources, the land-locked nature cf sor..c countries, 
the pressures of agriculture on s~rce fores: rescr.·es and the 
need to create rural employment opportunities. 

Some cotmtries still have significa.'1t r.atural forests (.'ulgola, 
~zambique and Cganda) but most countries in the FT:\ must 
increasingly rely on plantations, but, m::.ng to l:ick of 
consultation bet"'een cotmtries, cc.nsidcr3.ble duplicat.io:. cf 
effort has been evident "'ith a concomit~.n: re:dJCticn in 
results. 

The project is oriented tO\.-ards imprn\·ii~ utilization a.'\C. 
promoting a coordinated approach to ''ood. pr1JCessing arid t.hc 
use of timber in constructfon. Basic to these ~ims ~re l::>c-..:e:r 
kno~ledge of the existing enterprise~, th~ir potential, the 
situation ~ith respect to cur~ent use o~ timber i~ buildings 
and st1uctures and an appreciation of lht.: inslitutiorul 
facilities aheady establishe::-J that cc.~lc be st:-e:!igthencd :..u 
upgrade the sectcr . 




