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INTRODUCTION

l.  Among developing courtriee. nertair ‘ave vary little or even no exploitable
rforest, and it is not surprising tha® -ona is wey little used in construction werk

in guach places. However, desrite ‘he severe climatic conditi ns obtaining in these

N 1

couniries, certain tropical woous coull PO ousod there ao successfully as other

materiials 1mperted b hish priceo,

Or: the otner hand, tnece are mewn oo rion coverad wlti Viug e, thick forests whieh

scuetizes account {~r more thar ha't t.» total ares of ‘h: territory. DMost of them
preduce and export timber, and have soand reputat.ons on the world tropical-wood
marke.. This is trie of the Lorost oounorees o7f Soutny lagt Asia, which are tie

lavge o suppllers of *rovical vrond—ieaved timber,

2. from the earlinst tives, wond has teen used 16 hous.ng construction, and its use
has ro.o reached a Lish degree o1 evol't . ., “eoden houses fall roughly into two
cate;criest  the Chinese type, with 2 g¢rond fiosr, and *ae alay or Jhai house built
on sti ts, The latter is very loitcal, as the wood 15 isclated trom the cround to
pre7ent termite damage. oc.l: susceptitl - to damaske lrom insect pests of s wood
ar™ no. used. The eavcs ar> very wide o yprotec! the walls from ltad weather (risk

oi ~o>tting) and from the sun (in crier to keep the uege cool).  Often the nouses
hov: s me aesthetic pretaonsions, ind are very pleasant o live in, lany of them are
ove a century « ld,

~

soamples of the wooden house are also to he found n Soutn America. Paramaritbo,
the ~ajital of Surirnam, 1s aimos. exiire.y conmposed ¥ one or two- stovey wood n
bu. T lires in o very striking styvie, witk wide cverhan;c to protect the baiconies

agrirs.. raln and sunghine.

I Africa, alsc, at leact n the denselry-iorested countrice of tropieal and
centrat Africa, wood u2s alwgy o been weoca arn traditi o cal cuildings wn the form of
roies tor making the i{ramework or sinpie nuts, These styll t rn o ~onsiderable pro—

\ -

po~ti i of the dwellings, providirg el v, even toagy, Por O tu “0 ;er cent of tne

po.ul tion in these areas. Ghe ualls ars genercily nade o wooden Jranes (illed with

earth or covered with bark. Les. {requently, theyv zrc made -t jilanks oltained by

splittling soft woods, like the ‘carabotes' at Ilomta in Cameroun.



in this type of house, wood is also used for ienzing and for making shelters for

demes .ic animals. 'hen possitle, &« few planks, recovered from packing-cases, are used
to mice doors or solid shuiters, tne main use of which is to prevent burglary. At this
level of lousing, wood 1z little used for tlie decoration of the houses, the floors of

wihich are usuelis made of teawten ewrth and wnich have rno ceilings and few dividing-walls.

although this type of dwellin, 1s indeed assoclatel wiih a subslgtence economy 1in
whio uouseholds can only witoru to tuy manufactured gouds essential to their daily
live., it is stil]l surprising ‘.1l ood occupies such a relstively modest role in

modern buildings in lhe btowns.
‘ Jawarally, wood 15 used ir modern buildings, especially in the form of framing for

F3

Lhe concrete—work and ver, often ier wirdows, doors and timber-work, and even somelimes
WY ? 1

for flocrs and staircases. . ut it 183 often replaced byr othier materials: metal for the
windews and 1ronwory 1n place of *imber-work, plastics for floor-coverings, concrete for
sta.rcases, elc. Completely woeden consiruct.ons, prerabricated in factories or built
up on the site after thrwe pivte hove been onutl up in werkshops; are stiil infrequent, and

1

reserved or admirisiralive of'fices or scioo!l builoings., .ecent experiments,

i

are toli

however, ospecially in Gabon, have shown that wood uaed in tne form of facade panels can
3 - « 1

very coll be incorporated in o concrete struccure, adawny, tc the comfort and tppearance

ot the butlding., 14 is Loved rthut these initiatives will be pursued in the future.

(1 the cother hand, in the field of industrizl brildings, and despite fine examples
nicn sontractors usualls <o not know about, wood 18 oracilcally ebsent, and .ts place
18 takon vy iron and reintorced concrete, des;1l: ihe luet! that woed can bie succeesfully
used, ot only for small sheds, bur aleo for VTarse buildings in 'hicl the lechnijue of
clued raminated weod vermits ochicvements that woald be 1mpossible vith other materials,

o toe light of what hoes olready been accomplished, it can be stated that, witiin
a martel economy, wood can jlay o iapertant role in constraction work.

7. m tue course of the [ollnan, raper we shall :irct examine, in ['art (ne, the tech-
nical clivacteristres of tropienl voode and their derivotives, a knowledge of which is
easertfial for their c-rreet use ix luirlding ead for zn increase of that use.

ot Two deals with che avie Lolilzt, wnd prices o usroplcal woods and derivatives
tor Luilaing purpose 1n fest and Centrual sl1.ca.

a1t Jhree discusses e ma:n pronlems to be sclved ond the action needed for
develop i, Lhe use of trop:cel vocde and materials fcr building purposes in most of the

developin: countries.
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I. TECHNICAL CHARACTERISTICS OF TROPICAL 1/OODS AND THETR
DERIVATIVES UHICH CAN BE USED ¢ BUILDING PURPOSES

l.1. Solid wood

1,1.1. Physical and mechanical characteristics

Before a wood 1s used 7or any purpose, Je must kmow its properties. or

European wcods, this kaow. edge 1: empirical aid s'ems from tradition. r‘he same
cannot be the cass, houever, for most vroplcal woods 1n ccuntries where their se

on a large scale has developod orly recently. r(heir wide variety and their dif-
ferences from woods of termperate cowiries (poorly visible Erowth rin;'s, tangled

grain) are disconcertiing to the expert., i‘he onl vy to discover their character-

istics is to sulject them tc laboratory tests.

These tests nave been uevised i1 order to examine the characteristics on

which mest uses of wood as building material devend. Some of them concern
physical propertics, which often play on important vart in the choice ol a wood
(veight, hardne;s, shriniuge,. (thers concern the mechanical strengths needed
for judging the quali.r of the vood with respect to stresses corresponding to
various uses (bendirg, comgressicn, lension, shearing), This knowleage is not
onlv essential for large tiuver-work constructions, but also for wood used in
joinery and furniture monui'aciure, where certain elements are sometimes subject
o ccnsideratle s.ress,

Among the characteristics of wood, the bPhysical ones are the most easily
discovered ard tne pest-kuown, wnu are trerefoi:> the {irst to be taken into
contideration,

The first of these proveities .s density. J'hereas the specific gravity is the
welight of a unit of volume, the densit; :s the ratio beiween the weight of a
certain volume of a bodv and the weight of the same volume of water. In the
metric system, heee two values are the same, and they are often confused with
each other. llovever, as wood is 2 1ygroscopic suostance, the figures for these
properties depend upon the wnount o: water it contaius, and slandards of various
countries Ly down at whal rate »f humidity these vaiues are to be calculated
(in P'rance the rate is 15 nor cent). fhe importance »{ density lies 1in the cor-—
relations which ex’st between it and rany otier propertics of the wood: though
not conslant, these covre.ations often allow a surinary notion of the value of a

given timber to be gained,
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Hardness is anotheir characteristic which is Tairly easily detected. It is

easy to distinguish betwaen soit woods, such as the silk-cotton tree, which can

be dug into with the ' n avmr 1, orods of overage hardness which can easily be

marked with any hard ol ject, and the very haia woowds which one cannot, even

scratch., Hardness is difficult to measure objectively, and methods vary from

one country to another, buf 1is stul, enables ore Lo make o classification of

timbers, and, by compaling them with obher weli—known woods, to deterinine their

ousible uses (for example, wWoo.dig usad for soca ltock flooring should have a
p ple, )

hardness greater than ! in ..ae “rench scale) Ir. reneral, hurdness correlates

with densily, as these tuo Cactors vary in Lhe same direction,

fhe numidity-absorpt.on index of wood is douthless its most important

physical characteristic, 1l wood contains water, but the amount it can contain

varies. One must, thereroe, be able to discover the quantity of water 1in a

tvpe of wood at a piven moment - 1.e. its humidity, or water content - and stu
yp . AR

its variatioa, Otanding timber or trees that have just been felled always con-

tain large amourt: of waler. Un exposure =o air, the logs lose water until such

time as there is a balence w:th exlternal conditions of temperature and humidity.

Thus the amount ol waler present ir a piece of wond will vary with external cou-

ditions. as vhe chie! properties of timber vary witl 1ts humidity, 1t must be

stated under what conditions ihoy were measured, the .rench standard being

15 per cent of humidity. “inally, the study of bumidity variaticns in wood has

1

brought to light & snecinl valvue, known as the ‘'fiire suturation point'. In

c!

very damp wood, water 1is present in two forms, onc st is free water, which

£ille the various pores of tle wood, while the ctner pari is imbibed water,
which is incorporated in the cellulose vills of Liae wood-cells. &s drying takes

place, the free water is the first tu disappear, and this first phase 1involves no

change in the wood's pro eriies. ‘he ribre saturation oint is the humidit
& prop P y

value at which wood contains the muximum amount of imbibed water, but nc free

water at all. HRelow this poiat, any change in hwnidity will lead to variations

in the properties of tie wood,




Shrinkage is the underlying physical cause of the gravest faults of which

wood stands accused. Below saturation-point, the volume of the wcod decreased

in proportion as the humidity Arops, »nd increases agjain as it rises. - ic leads
to a greater or less degree of warying, which leads to trouble in the use of

wood. Shrinkage is expressed by a number o values: total volumetric shrinkage,
which gives the variation in the velume of o piecc of woed as o function nf
humidity changes; the cnefficient o1 volumetlric shrinkage, which meusures chunges
in volume for a 1 per ceni variation in humidity: and linear ana tangential
shrinkage, which indicate changes of dimension in these two directions. rhanks

to knowledge of these data we can predict how wood will iehave when its

humidity changes as « resuit ol drying or of sezsonul climatic variastions.

The mechanical characteristics have been studied to ind out how wood behaves

under conditions of 1ts use., here are two groups of these, depending on the

texture of the materinl itself:

~ axial cohesion characteristics, which ccncern siresses in the

direction of the wocd-grain:

Axial compression
Static bending

Lynamic vending

- transverse cohesion characteristics, which concern stresses

perpendicular to the wood-grains

Splitting
Perperdicular tensile strength of grain

Longitudinal shear.

I'or each of these characteristics, tests enable the unit strengths to be
determined. These naturally vary not only from one species to another, but also
from one sample of the same species ‘o anotner. i\ has been noted, summarily
perhaps, that 1n all cases these variations it in with variations of density,
and it was concluded that these unit strengths could be linked to the density.

Woods which have a high strength/den51ty fi¢ure, lor a given strength, are the

lightest wocds to use. The notion of weight is very important in building.
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Mechanical characteristics not only enable us to judge wood, but also to
give strength calculation formulae for calculating the maximum permissible
stresses for the various purbs of ¢ building. 11" these formulae are to be valid,
one must have done enough lests to be able to give a reliable average. It is
also essential to distinguish between species: some are very homogeneous, and
the figures given are vulid; others are not, and the figures for them are
worthless. 1o correct these errors, large safety coefficients must be intro-
duced into the calculations vi admissible siresses, as well as correction co-
efficients to take account oy any errors.

Valueg for mechanical characteristics are alwars given for wood at a given
humidity, generally 12 per ceni (Geneva Conference of 194y). Coeilicients are
calculated for each value so that the values for admissible stresses can be

corrected in the light of tie humidiiy of the wood at the time of 1ts use.

The grain compression test measures the breakinr-stress of end-loaded

pieces (poles). The test 1y carried out on specimens of faultless wood and of
short lengih, in order to exclude buckling. The |1gure given for the admissible
stress i8 ocne quarter of the arithmetic mean of the breaking-siresses. loreover,
in order to provide for iuulis (knots, split grain), the figure 1s mulitiplied

by a coefficient varying from .0 te ., depending o1 the lmportince ol the
faults.

Static bending-lests rrovide breaking—stress tigures for faultless speci-
mens, supported at both ends, tc which progressively heavy welghts are applied at
the middle. However, the vulucs tnus obtainca ure ¢ifficult to apply for cal-
culating admissible siresses, und oluer methods are preferred. two are usually
used in !rance, one of which is based on the admigsible compression-stress. In
any event, the test is mainly comparat.ve, the charecteristics enabling a com-
parison of woods to be made, thus showing which siccies are most sultable for

bending.

mamic bending or resillercc tegts show the resistance of specimens 1o
2 !

dynamic bending. 1ne work requirea to break a specimen of gstandard dimensions
is measured. Lhis is a rapid test, showing whici: woods stand up well to shocks,

and also revealing laten! faults in :pecimens, and is an excellent reception test.
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Tests to measure transverse cohesion, spli.ting,

traction and shear.ng propertigs are very importent in Lullding, because Lhe

perpendicular-to-;rain

solidity of assemblies wil} deperd o the vond's resistonce Lo thiese ei'forts,
However, the values {ound are very hard 1o Neerps byoang then oaoend very much
on the form of the specimer.  or examrile, the brearing-sivesses Lor e same

wood are higher with standazrd U3 Specimens bhan with orench oner,  'he lests e
thus essentially cemparative, enabling a classiiicntion of weods {r te made,

This description of physical and mechanicy)

<

Tnaracter:stics shews how o

fairly rapid knowledge of the quelilty of o given wood san ‘v obbained through

laboratory tests., iar cert.uin proper vics, this incwledpe remaing vaguce, becuuse

it is essentially based on comparison vith the Vetier-inoun srecies, bul even

this is useful, because ii leads to the elimination of wonds intericy to those

normally used for builduin, Purposes.,

In certain cases, the tests enable the condi’ions of wie to be delined

with precision. Studies o) Nunldity and shran'i-e show how Lo carry out correct
[hw] '

drying and avoid detormaticng nnce the wood is used tor bullding. he specific
v ¥

gravity shows the exact weigii ol the assemi lies, *rhich it g necessury to know

when laying the foundations of the houre, and throurh the adn 8s81ble siresses
aying ' 0

we car calculate the varicuz elements of the assemblies which uwo wider stress,
However, the extrapc.ation ¢t the results obtained on small ¢,ecimens to

large pieces of wood (planks, be s, sguared tiamber) is alvays difticuly, and

pust be undertaken with care, taking ecccunt of frilte, the densit, and inmidity

of the wood, and the botanic.' specles, It vould Lhereior te ver, intere:ting

to have tables giving datn that can e used direcoly, 1n order to do thie, 1t

would be necessary to study the influence of various ta.lis on the strength of

wWood. A number of categories, whack would take into arcount the loss oi strength

caused by these faultr, could thus re dei'ined,
tables,

Yiere could he severul types of

It would be interesting to have & i4ble showvin, frr a4 ~iven sper ies or

group of species wiih very similar characteristics, the admissible stresses

according to type of use in accordance with the wbive categori.

=Y
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Vle could also try to lay down for a given use (beams, for instance) the
minimum section of the pieces to be used according to the weight they had to

bear, species by speclies, classified by categcries according to their faults.

1t is ~ertain that if users - architects, builders and manuiacturers - had
guch information, their work would be made ~asler. ‘hey could much more easily
calculate frameworks, joisting, pleces oi joinery, [ixtures and assemblies, and
this would enccurage them tc use wood as a building naterial, thus contributing

%o the development ~i the tirber indusiry.

1.1.2. Drying charactesistics

Studies oi water-content have shown that wood always tends to be in balance
with the temperature and humidity that gurround it. :or most types of use, wood
hag to be dried in order io tring its water—content down to the level needed for

average conditiocns of use.

Drying is a complex affair. Its obvious purpose is to lessen the water-
content of the wood, but, in doing so, it ccouses a number of changes both in the
material and its characteristics. In the course »f this paper, ve have ment ioned
the influence of the vater—content of wood on 211 its characteristics. The study
of shrinkage has shown the variations of dimenslons and volume which take place
ag humidity varies. .he volume and dimensions ol the wood diminish as 1t 1ries.
If these variations take place once the wood ig 1n position, they will cause the
troubles 8o well kncun to wood workers: joints that open, assemblies that dis-
integrate, warping of parts that causes wecknets or makes the pilece useless (as
in the case of windows, for instance). lherercre, in order to avoid these daraw-
backs, the wood must be machined and assembled only after it has been stabilized
at the average climatlic conditions of its use; thatl is to say that after humidity

has been balanced witl: those conditions.

Jor this purpose, the uood must be dried. ihis can be done in the open air,
and this metnod 1s recommended in tropical climates, where the constant high
temperatures enable rapid drying. ilowever, the balinced numidity remains fairly
high (1620 per cent at ibidjan, Douala and Libreville), and this may be a cause

of trouble if ihie wood 1s used in an air-conditioned building or exported to

drier areas such as Senegal or Chad. liocd may be artificially dried, but this
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is more difficult, because wood sut jected fairly raiidly io Ligh temperatures may
warp and split. 'To avoid this, knowledge of ihe bes: drying teciniques is
required. saccount must alsc te tiker of the ‘exture ot the specics and the way
the wood has been sawn: tangled grain; cross-cut, oblique grains or agalnst-the-

grain,

l.1.3. HMachining characierisiics

I'ropical species cover » very wide range of woods, and the conditions in

which they are worked deneud mainly on tlheir hardness and their sllica-content,

In general, the ejuijient used tor machining tropic.al timierg is bigzer and
more poweful than thal required Jor timber from teaperate zones. 11 ihe wood is
rich in silica, toole made of special steel or having teeil covered with an alloy

that has high resistance ic alirasior are needed,

Por sawing the wocd, large and sturdy equipment is needed on account of the
weight and size of the ilcgs. “ard and very hard woods oppose great resistance
to the penetration of the sau-teeth, and therefore ithiclier blades must te used,

necessitating the use o1 Yand-saws with large—~diameter wheels and poveriul motors.

Silica~-rich woeds rapial: Ylun' the Saw—ilvet., vut this can Ye overcome by
covering the pcints of the ieeth with = very resiciant allcy such as stellite,
The increase in the life of tlades treated ir tnis vay varies with working con-
ditions, btut 1t is rarely less thar five times and oi'ten over ten times the normal
life,

1iost tropical woods can be rlenec, shaped anl turned . 'ithout much difficulty.
However, the hard and very hard woocs require two to three times as much power in
planing as woods from temperate zones. Cross—grain is a frequent drawback of
tropical timbers, and it causes problems with ordinary planes. .his difficulty
can be obviated by using planes with wn angle o: cloye of 10 to 150, but this
reduction of slore is not always eas), and calls, in the casc o large cutputs,

for special high-powered rachinery,
P I )

The presence of silica causes less ‘rouble in planing than in sawing. In

shaping, it is neverticless advisable to use cools with chromed or iungsten

carbide surfaces,
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Drilling and mortisilng with good

with most tropical woods.

In general, santilg raises no proo.ems.

polish.

ffect on the skin andg micous ML TanEs,

[~

<

efficient aspiration o.

1.1.2. Durability charuscierls

ihe durability o. o Luater i
its physical cr mechaitical ores.
attacks ty funzi and insen~is.

are subject tc aftack ty
e must

suitable for specific tuilding purpw

Lven in wcod sutject to attack, f
higher, that 15,

wood and its surroundings. Tne W&
that has been pertectly diled and use
from becoming humid acain. Timilarl:,
ficient supplies o vater, wiich taey

if conditions ol use are devective.

On the other hand, ‘dr¥
certain timbers independeniiy ol

Among these pests are termites of the
lyctids.
wnich contain

a

starch,

that a wood contairs no starch means tha.

In all species in which ihe sapwood ani

ferentiated, only the
resistani wood, 1t 1g

sapwood and the heart wcoa ave almest

~A

OO,

distributed throughout the

“he dust of certairn wnods (7ere and JEINI T,

It chmracter.zes
Come wocls are resist

these pests ¥

thus know tue aatural dur

ol

the ¢

both bostrychide and lyctides limit the

substance required for their diet.

sapwood contains starch.

mercly necessar’

which may

gteel tools do not present difficulties

ircnical hardwoods take a fine
Tor cxam.le) has an irritant

"1t this risx can re avoided by

avdugt =ne shavings.

s snecific pronerty which is ams important as

+4e resistance of the wood to

an. an themselves, but others

1

'en mertain biologicel conditlons occur.

ability of uoods in order to choose species

Ses.

an;i can only jevelop if humidity 1is high -

1n most soses thann the humidity ecuilibrium level between the

avoidin,, funsue damage LS t¢ use only wood

it in condit.ons which will protect it
rearly all srecies of termites need suf-

can ['ind in ithe wood itsell or in the soil

wood" insect pes-s need less water and will attack

ondi..cns in which tie latter are used.

gerus Crypfotermae, the bostrychids and the
ir attacks on wood to those species
“he simple fact

it is sate from attack by tuese insects.,

e heart wood are clearly dif-
inus, in order ‘¢ have insect-

tc remove ihe sapwood. In cases where the

irdis’ irguishacle, however, starch may be

thus be subject tc massive attacke.
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Lotural dura-

bility is insufficient, it must te improved bty treatment, and this should

begin at the time cf tellins, as attacks by insects

‘nd fungl can berirn at once

and cause serious damage, ever to (he extert o mal ing the woerd usetesa,

Similar treatment

before use, especially durin; drying,

However, in the case of
timber are only effective

protection. Tthis can pe ensured ty

wood 1s intended, after it has Leen machined bu:

There are several types ci wood

autoclave ensures the test penetration oy

treatrern .

should be applied to sawn vcod in order to ensure preservation

west species, such treximents for logs and sawn
superiicially and temporarily, and do not -1ve lasting

‘treciment adaptied to ihe use for which the

telfore 1t has beer nasembled,
rrersure impregsnation in an

anilsertic products. .wcaking or paint-

ing are easier procedures, and although impregnatiorn is less therough, protection

thas aflorded is sufficient when the wood 1s net 1o be used

conditions.

These consideratiors show the importance ol laboratory

can enable us:

- To judge *he natural durabilit, of timlers o,

1n very wravourable

le

studies, which alone

sutjecting them

to the attacks of binlogical :gents likel; tc be harmful ic wood

used for building purposes.

- To discover the mos: eflficient preservaiion iechnijues in the

light of the species and interded
to indicate the type o: tre:iment

be us=d.

1.,1.5. Character.stics oi wood zfifecting

ase

~nf ihe timver, and thus

and preserving product to

s

assemi ly

These concern all operations ¢ tering irto

for buildinys rurrcses,

tne assembly of machined pieces

The usual methods cof assembly are ty means o1 nails, screws and ;lue,

It is possible, knoving the physical

wood, Tr frrecasi any diific:t-

hard woods are difficult io nail, and :leavatle ones tend to split.

3 P B3 3 PR —— N N . S
185 VL1Ch may P enocun eres in w0ine na.ls.

and mechanical characteristics of the

ery

It is also
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useful to determine tie resistance to removal of nails, for upon this will
depend the cniidity of ta2 acsembly.- This registance varies from one species

to another and cap oy be de.ermined by specina tests.

Assembiies held .opether by serous are much used 1in building, and all iron
fittings are lixed .© s ey Hamdness of the weod will also have an effect

on the hold of the SCredis, ot tne vexivare of the +imber also plass a part.

This holding capaCitly shoule ~lro e Jetermined b special tests.

Finally, wood ~an oe glued 1n man; 4.1 >rent uars. “he glue to be used
varies according to Jether e estembly 13 10 remain outsile the building and
thus be exposed 1lu driap, 04 insice, sneluerec rron tad weather. rhere may be
some difficulty in glueins (ropica wooids tecouse ~[ their chemical composition.
the right type ci glue .ou each usc must e sivudiec, and the gluelng difficulties

and means o. overconing them must e deteririned {Hr each species.

ood finishes are intcaaed to protec: the wood once the piece of work 18 in
place. ‘hatever type oi Tinish may be chosen, it cannot ve correctly applied
unless the wood has a numidiiy of less than 20 per cent at the aoment of

applicaticn.

Painting is the simplest method, and can be applied easily in~most cases.
It affords good protection and is Lasting. Hrwsver, there are certain specles,

gsuch as Iroko; which requive the use of spec:al pain.s.

Varnish iz wvery ¢ oen .wad  his metliod 18 attractive to the eye on fine~
coloured woods, but .t deteriorates rapidly. L. addition, the colour of the
wood changes with age, becanse most varnishes do noi act as a screen for ultra~

vivlet rays.

iiew coloured 1inisnes wave been perfected vhich, apart from their decorative
effect, have certain rreservative quaiities, hey are simple to apply, and last
longer in the case of woods whici arc easily impregnated. Jixperience of their

use in insufficiont 1o permit of any judgement of tiieir worth.

1.2. Technical charicteristics of wocd board

P

‘or a long time, uood was onl; used in a solid state. Uhis form of use is still
the most impurtant, and alnost tas only one 1r anderdeveloped tropical countries.
However, there are producty made from wood wiich enable some of the faults and dif-

ficulties of solid -1ood to be overcome. These products are:
P

4_____________;:----llllllllllllIIIlllIllIllllllllllllllllllllllllllllllllllll




- Pl&wood, which is made of several layers of wood glued together

(hence the name of laminated toard whick .s also ised).
~ ribreboard, made of agglomeraied wood-f:btre.
—~ Particle board, in which the wood his already undergons some processing.

These products are alreald; known ever in countries vnich de not produce them, as
they are imported in small gquantities. .heir use develc,s wher it reducine. 1ndustries
are installed and they become mcre readily =vairlsble. ....g has aiready jroved true
for plywood, and 1s beginnines tc¢ come atcut n tne case o rartierle bcard.

1.2.1. Physical and mechanical crurac eristics ¢! plvwood, iibretcard
and rarticle teard

Flywood consists of sn odd rumber o1 sheets ot wecod (veneers), of varying
but always slight thickress from a tew terths ~. = millimetre io several milli-
metres) glued tngether with the zrain ci one shea: rerpendicular to that of the
next sheet. These sheets retain the structure of wocd, and plywood ithus has the
characteristics orf the wood from which it 1s mede, modit'ied by 1ts manner of

assembly. 1he properties o, plywocd derend:
~ On the quality of the veuneers used.
~ On the number and thickness of the sheets.
- OCn thr quality ot the glueing.

One of the malr reasons w..7 ;lyvocd ie preferred to solid wood is its
horizontal dimensioral stability ic humidity variaticns. Irn the direction of

its thickness, plywcod behaves iike =1 plank of solid wood.,

Flywood 1is classified according to the quality of the glue and the outer
veneers used. .he glue may be water resistant if need be, or not resistant to

water for uses indoors.

Vhen the plywood has to undergo stresses in use, lests for admissible
stresses should be applied to it, as in tne case o1 solid wood., .hese stresses
vary consideratly, depenaing orn the species of wood {rom which the plywood is
made. leducticn factors are applied tc take account of the lergth of time loads

will last, the maximum faults present, ard the general behaviour c¢f the board as

revealed by experience acquired in various countries.
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Por instance, the siresses generally agreed $o in France for Okoumé and

Mahogany plywcods are:

[ ] |
- - . Cowmpression o . . 1 modulus of
| Species | lension ! . | kending hear .y
; , (1n kg/cme) i | ‘ elasticity
' t . 4
; i ) . % W
! Okoumé ey 50 £y N L ox 107
; $ } , :
i . ¢ - ,\',
i:ahogany | 1o €5 9 L O DX 18
L -
Pitreboard, unlike —irwood, has o texture ver, dilferent from that of solid

weed. It is made rrem fitre, «hicH is wocd in a very trcken dcwn fcrm. ‘the fibre

is spread out as a 'mzto and 18 subjected to pressuse at hign temperatures. this

wm

gives various lypes of toard, ccreratly cieseifled as nardboard, med ium—density

board and insulation board.

'he main properties of tnese boards arc summed up 1in the tollowing table:

‘ Standard i;edlum—den31ty ‘ Insuvlation
hardboard | ©ooard beard
B | |

Density 0.50 = 1.05 § 0,42 = 0,80 0485 - 0.40
Bending breakage !
modulus, kg/cme 300 - 550 10, - 280 I 15 -55
Bending elrsticity
modulus, kg/emd 30 to 56,000 14 - 4,000 ; 1,700 - 8,800
Tensile strengtn R :
parallel to surfaces, ke /om” 210 - 400 85 - 210 15 - 35
venslle strengih perTren—
dicular to surfaces, ké/CHL 1,5 = § ) 2 -0 2.7 - 1.7
Absorption of water L ) 1
immersion for 24 h at 200U 10 - 30 O = 40 15 ~ 60
(% of wexght)
caximum 1inear swelling, % Q.60 1 0.2-0.4 0.50
Coelf crent ¢t iuermal col-
ductivit: Keal/h/m?/C/m. 0.13 000 = 0410 0.035 - €.056

iibreboard 1s much more prone 1o CIeej shan pl wood, and cannot in practice

be used to support permanent loads.
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Particle board is made of wood fragmenis mixed with glue and agglomerated
under varying pressures. iliere 1s = wide lrange or them, from irnsuluting board

to hardboard. Iicch type of parel bz ts particvla vse in the bullding trade,

The average vi.lues for '‘lie mair rh.s.c

jot]

1 and mechanicol jreperties o these

boards are giver in the icllowin, table:

Properties I}nShlufln; bcarui ceaium—density Hardbeord

! beard i
]

DenSIty (n:"“ - (“.4(_‘ H Oo-'/.f(! - \/n”('? 0.80 - l.(\E\
N . b .

Brealk e modulus (kg/cm ) Ao~ T TR R 200 = 510

- o ‘ oy . S . , e e

olasticity modulus (Kg/cm ) { -~ 14,000 ' 10 = Ho,00e 2t~ 10,000

lensile strength perpen- | :

dicular te surface (kg/cm") 1 =2 | . - 1 ORI

iy vy o Ve - - | I

Linear swelling, / 1 Colfh = .20 (el = 0,06 0.35

Coefiicient of thermal con-

ductivity (Keal/h/m“/°C/m) 0,050 — (7,060 Cov®, = UL12 -

Absorption of water by(\ i #
1 immersion for 24k at 20717,

4. of weight 26— h 1. -0

l.2.2, Machining charactericticg

rhe maching cperations ior all trpes of oard nuwe generally lhe same as for
solid wood, but the machining technique is differernt and some difficulties may be
encountered 28 a result oi vhe glues Used in meonw acture ..d the density ot the
various types of board. e gluc o, en makes the malerial very abrasive, and the

density means that their hardness varies considerably.,

However, these prollems are nct ar obs‘acle to the use of board, and the
solutions to them are well known. ~ counter abtrasiveness, tools made of special
steel are used, or the cuttin: edges -re covered with alloys resistant to abra-

sion. FPowerful motors are also useful when machining board.

In the case of particle board, tne edges are relatively irzgile, and certain

precautions must be taken when assembling this material,
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1.2.3, Durability characteristicse

If the right glue has been used and antiseptic producis incorporated, board
of the desired durabtilily is obiained. It is possiile to make board which stands
up very well to numic conditions, which 18 o great advaniage over certain solid
woods. Oc far, onl, plywood has been used 1in humid surroundings, but efforts are

being made to introduce purticle board for exterior use. woome commercially-

produced toard meets these special usesj 8o an, nowever, its price has been a

limiting factor.

1.2.4. Characteristics of use

The characteristics described above show that Loard derived from wood is -
very different 1n structure and properties from wood itself. 'hese differences

are ofien improvements, and open up many new uses for board.

"he gimple fact that these boards have u surface far sgreater tuan that of
any plank gives them an important role in modern applications oi wood. Certaln
elements of a building can be more satisiactorily made with boards tiian with
'planks, and such boards' louer cost ol installation nakes them competitive with
solid wood.

Board prese'nté- no special dirficulties for nuiling and screwing, although

particle board has a lower resistance than other types to the p.\_ll‘ling—out of

screws, a fact to e jaken into account when designing assemblies.

Clueing, painting ana varpishing are 1o more difficult than in tne case of
golid wood. Often the boards are covered during manufactu: e with paint or resin
and then oven-dried, bthus ensuring a perfect ¥inish and making tke work of

installation easier.

‘"he edges are the weak points of voard, as it is here that damp can enter.
In the case of thin board, protection is afiorded by painting or varnishing;
thicker boards can be framed with solid wood or have veneer strips glued over the

edges.

he choice of the tyre of board to be used should be based on the following

principles:
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Plywood: Plywood made of broad-leaved tropicel timber is intended primarily
for decoration or for uses where it will undergo stress. ror such decorative
uses as cabinet-making or wainscoting, the most beaulitul grain and freedom
from all faulls must be sough' at all cosis. -or nackini cuses or rural uses,

however, the price must be as lou as possible.
sor boat-building or use as exterior paaellin,, the plywood must be made
-with glue thut is highly water-resistant.,

Librebcard: In building, hard [ibreboard can be used for exterior panell-
ing, tne lower layers of {losr-covering, wainscotin., (lat door-surfaces and
shuttering for concrete-work. Insulalion board is uaccd on divading valls and

for interior [inish because of :is heal- and noise-— nsulating proyerties,
2 F

Particle board: his is much used in building, especiully for dividing

walls, cupboards and built-in furniture, 1t can nlso be used, when restoring

old buildings, for covering inside walls and ceilings.
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II. AVAILABILITY AMND COST OF TROPICAL WOODS AWP THEIR DERIVATIVES
16 0pT s TORED FOR ZUTLDIVG PIURTOSES

cele Availabilil

2.1.1. Species traded 1in

ioct troproal counliies, many of which arc developing countries, nave
erormous ioreste Wlhi ovpiolval Lo arcag of qunareds of millions oi hectlarese

Thece foreste aic ves. € Lero;cneous, zad ot ir  encrall, congldered that al-

topether Licr contalln cavaral thousand lisiareutl o ooroes OF Treer.
14

HJowever, onl, n s o tise cpocien are eiplosied, and less tazn a hundred
of tac tropicel African specien oI ared at present, wnile only some twenty of

taege are traded in 04 w subsiontial scele.

4 Teature of tropical iorest exploit-tior scems to ve that eaca producer
country specializes n ¢ rroductiol 0l & ver, liriited nuwber oi species, wilch
are 1ot always the preaomingnl species of taz forest, “ut rather tiuoce most
gou: ut after on tu> export meael ana theretors the most veluiblce. It sometimes
happens thet a particulor cownr, @& 2 oregominant soeries wilCa L also
soug ht=aftier. %ilc Lo Lirue 0. tha ivory Coagt, 'uilCi 1o Tl main producer of
Sipo, a very expe.slve wood in ivatb demanc, cnd Saubi maica crouws abundantly
and for whica there ir a wide market. £ Tact which must not be forgotten 1s
that no species is normally exploited for local u.e alone, and in African

countries the only woods uced locally are those whlch could ne exported.

A list is given below of the species zvailable 1n seven tropical countries
of French-spzakin. Alricae. Oome, like Cameroun, have largse forests and are
timber producers; others, lice Cenegal, have no forests and either import logs
from neightouring countries Or Sawn wood Trom them or even from temperate
countries. The specles are crouped in three categories:

1., Those used most ol the time;

2. Those uced relatively often;

3. Those sometimes used to replace 1 or 2.
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This lict showr that only aboul ten specliuze are commonly uced in large
quantities for building purposes n french—speakiny Africa. However, it also

1

, whicn oare cometimes very abundant 1in the

iy

appears thet »t leart? 0 gnenie

4

forests, are traded in 1o q.Tfersnt extents 1. var.ous couriries. Apart from

? i

these main species, 'nlere is & fzir pumber of others walcta are a:imost never used,
although studies s ipber el earci centrsn uwve ~uoim that they could be. A

-

few examplec are:

1

- For lisnt framewori: [f-ak= and _yoni, whlica are easily worked and

abundant in the forests, tubh reyalre ~rescrvabive treaiment;
? . by ¥

- For heavy irTamewori: Corrctail, bug.laas .l azone;

- For exterior Jjolnery: cete; LosSS®, %ili. a Framire, aoabl and Tiama;
- For interior joinery: Avodire, ~zna, Dii:ilow and Tchitolaj

- For work requirin; aroat natural durapility: zobs, Lineue, Tali,

Congotali, Padoul ain Lakalungus
- For decorative worlk: 1zOmoe, Loviagul, Burin.a and LernZle

Thus, 1t can oe seen thnt African countiries nave @ wide range of tree—tpecCie
which can be used for wuilding; altaouia cul: a very small number nave been
used so far. the same '& prevauly trae for nau; tropical countries in other

parts of tne wor ld.

2,1.:e Averlavle progucte

Althougli most of ine + ., mver prcduced 1n tropicel coairies is expor.ed 1in
the form of lops, that 1o to sai witiiout Nevina undergons al inductrial pro-
cessing, forest countries ofter. nate more or less develepad woo( industries,
which use second—cuzlity lo.g »0 mak- gooa—juzlity products for exporte. The

unexportatle infer ior— it orowceisr of Liese factories is sold locallye

Sawmiliin: and Jo0d=- oL ey products

i

iy
Y

Lo [T R Y i

Ty

Most o1 tae ndw 1o are {airl; small cut diversified,
engagin, 1n thoe prov.caioa o i WOOu, framework conswruction, crate-making,
joinery, cabinet-—makin arc oven ~oach-tuildine. The same it true at the artisi
level, carpeniry, 10.171€T, and urnitare production oliten veing carried on 1n
the same worksliop. There (1€ csually oo flrme cpecializin 1n making wooden
houses or parts of aouses, althow;.. all woodwork reeaed for buildinfs purposes

can be found on local warizets.




N Fye
[ 'y I‘“Qw o,

Progoo oos

E;ywood and veneers

The making of verzer, azarly all »>f wihirch is oltained ty reelin,, and of

plywood i. onl; carried o. in a lew factcerie: so far, :lthoush some o: them arc

among the lar;esi *: *he worid (the SULCT 1n Gotor, tor aste.ced. The Large

‘

-

ones concern themcelves with tne export ma=rket, while tre smaller oner try to

satisfy local o1 r=ei1onal needs,

Fitre and nariicle boarud

1 Few developin irop.cal count-iec heve fibretoard factories., There are
very few particie-.oard factories (there ir only one in the whole of Frencn-

T
Pt

speaking Africa). e venrd preduced is uszed in furniturs ani buillding.

2.1.3. Conditions of supply

Protlems of timber cuppl; vary .reatly according tc whether th: country is
forested or not. i 1orusted areas, the supply of loss for sawin, , peeling or
plywood menufacture 1s very easy. Tae iactories often possec: thoir own forests,
which provide at leait part of tacir ncads. Az these areus oxport losg, the
sawmills in the porte cen =acily «uy timber of a acri—eryporta.ie quaiity at low
prices.

]

Supply for sawmills outside forest areas or in lecrest exiaucted by

exploitation ic another matier. ..eic ars, 1°or instance, several cawmills 1n
the interior of the ivory Co~st, 11 fcormerly-explo.i -t wreas, whic.: nave diffi-
culties 1n accumulctiing a stocit ¢. log. atl certaln “lmer of ine year. In
Senegal, sawmills depend upon the i.;ort o1 1o, of adeguate J.olit ot a low

enough price to produce sawn WwoOd CORpeiLiiive Witi LErCite !l WoOd.

Supplies of sawn wood, plywcod and veneers {or 1neusirlee whicn ute them

L.
!

o

often cause protlems, but

L
o0

e are ciif-rent from “ose affecting the suppl;
of logs. On local markets, only mecium—gquality ;1) woou und veneer: are usually
availatle. In addition, the number of speciec ureu iocuily lor makin veneers
and plywood faces is very small, and most of the sliced veneers and plywood

made from decorative tropical timber are, paradox.cally, imported.

san
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As for sawn wood, orly smnall sitocks are weld on local markets. Orders are
usually only carried st on requert, and mey; ‘take 1rom a fe d.akyr to 2 monta or
more., The sawm woo’ '8 u-uclly delirrerse gitaout havin bLeexn driede It 1s also
very unusual for {rapii= qoods te te ¢ iven preservatlive treztment unless the

customer exprescly shtipulater 1T.

E

Not onl; are tac viriei.ce of 004 or vh: merket limited in number, but
their claussification 1o very suunari. Ir. tropinal Alrica only two main cate-
gories of wood are recciiizel - rel enw whitce iithin thie very broad
classification, selections are ugually impracisely defired, and there seems 10
be no standardization :n tais riela. yer nawmill tarov—otats, which have none
of the gualities ol cod, markeia le L.moer, are somctimes sold locally to meet

family needs.

There is a clear nced ior Tual itative anu dimensional classification.
Government authorities cnou.u explaln the _mportance of tinese measures to users
and producers, for only tius can tn. market be rut on a gound basis sO that

people may have confidence in wood o a m.ierial an. tend ic ute it.

Outside tne large towms, woorl [roducte (sawn 001, rlywood, panel doors,
flat doors, wmdow—!'rame:) are very baul reprecented on trade circuitse.
Possible purchasers anave diiiiculty ir. ontaining these producte, and ar: there-

fere disinclined 1o ate 1a0m.

It would ceptryris he wrary rrotiterle of producers in the African countries
studied their disiriuiion-circul’s witih 2 view Lo improving tiieme Thelr pro-—
ducts would thus find thelr wa, 1o users more ¢roily, and trade would grow.

Such a study would prowauiy wiow fazt certair producig, «.lch are at present toc
elaborate for the present mav.s., aud t+l.arefore too exrencive ior the possible
purchaser, shouid he s apiifieds It might alsc chou the advantages of a "do it
yourself® solution, wilicn would provice purcaasers witih basic elements. Such a
system should be adapted to lecal condl .ions, nevitz and apti-udeee. This

.

gsolution seems surtable for couririee wiaere “u¢ people nave small incomes but

much spare time and abundant {rmily labour. iovever, chaliges in selling method

are difficult, and presunptte a thorougiu market studye
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2.2. Cost

2e2¢1le Present price levolc

i

It would re wver; 4:1f71cuit to wive the prices of woed 1r alil tropical
countries within a sher  repert lik> thie, s0 we shuall coniine oir attertion

to French-speaking trepi al Airica, o1 whicn acr aate ©.oures arc aviilal le,

The following rta:ls suvin avara o L9 F trisee Top toe rend Sramary
categories of timuer exis® v cneres Tne picer nelide fayes sl oape €Y
sawrill. They aprly te can goodl o1 al L i, nArsLLy ot thon Dive metres

long, of all thickces.ac, wien o .4 PlOLaENTLlNLED 00 Ao (e C.o1c nmelred

S

Prices of :sgiw. tizber it CoA trancs rop r
eSO . «

—— .

Lamerourn Cor 2 Uaren H Chad
. ;. . . .
(Yacundé) (. rcic - {(Liire— Comet ALT a (Fort-
ville) Llte) (Archiw) Do, e Lamy )

. v - - e L T — -

- -

Shuttering 12,000 12,500 1,000 11,000 Lty Le D00 15,000
for concrete-~ to to e o fo to

work 13,000 13,70 Ly, 000 2y Q06 h,000 «<,000

O
Local "red" 14,000 17,000  Obrugne:  Le,000 1,000 17,000 -

woods to to 1,000 g8 te te
20,000 20,000 e <2, 000 L 000 Q00O
l 7,000

l.ported <O, 000G 20,000
"red" woods L0 TG
2,006 22,000

p —— . -~
This table showe tiw al.¥eror es cf tr.rce fror ooe oo r T b anGLaer.

Transport costs seem o have ~reat janoriance. L Chat, wh.el e over 1,000km
from production arzas, shuttering woor coc*e tyine an much as irn “he Central

¥ African Republic, where it ir ~ro” -~ey, .1 "red" woods ~oct nal’ as much agalin
ag in Cameroun or Cocngo Braczzviile, which are bz oot et hemoal
the lowest pricec. The tua le dozs no® show whe et ‘nni, citiln a oLlven

wold Lartr Lne

country, transport cosic iz, mads

W

600 to 800k away from ihe cat:-al 30 yer cert more expursive.
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All the avove pricer nay ve increaced by as mucih as 40 per cent 17 the

customer insicte on Tiged wridin

In general, yrices: O < oo appear hisgh, agpecialiy when 1t is COne

metre o 'redt wood logt ~f sawmilil

- . . “on

gidered thai the salsirize o SRR R
from 4,000 to 6,000 CFA

quality varics secoridins boosrecies and acralsiiiiley
francs, 1f an averas: cpwmill sieie of 40 52 seit ic acssared, there is a

great difference betweel. o 07 TGl BnQ solon rricee  1aLE meroil has several

causes, some of ahicn wers dicouseed earlier w.a cthers cof ahiich will be

considered in “ne Lext Shiep el
This pclicy of high jrices ig untortunately o f=vouraile o u development
* Y L3

of the use of qeod ir Tuiliing, Sae more 0 ac ihe guallty of the .imber soid
>3 J

=
r-
¥
-

ig not above reproachs Iv ma e corcluded that Snis nigh cost 1s mainly

responcitle for the poor competetiveness n{ wood with respact to other building
materials.

0.2.2o Possitle LevelCrmenty

The relntt = oori or B0 qood is not likely to increase in the years to -

v

come for the Jnilowin T.asonst
- Ixportation »F sawi Woo chould increase i the sxpense of that of logs,
and as sawmlll produc tion rises, aeding cosio should drogs

To mcet Aerondz IOT iveroanel production, cawnills would have 10 modernize

their equlpment, whiach ould inomany Conth Lmprove sroductivity =znd thus
reduce <0SUSe
- Because of the Africanization of supervicory staff, less Duropean technic

staff will be required 1o awmills within o few years, and this will also

reduce cosise.

Finally, if = coherent pol.cy for the developmeni of wood use for buildin
ig applied, standardizaticn ol products will lead to mass production, and
consequent lower zoste

There arc thus Froands for nhopins that woon wiil berome more competitive

with other building notarialse

-
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suggest action which mi;'r

the uge of wood iov
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3¢1le Psychological oo oot

Jelele IN

I mar . ooy

psychologiral nyrvgs oo o

It must fo
country dweliecrs knew, fvron
and is difficult o7 upkeenr,
drawbacks wre rether d:o
itgelf,

the

material

thanks - various

suitable fashior,

Despite all the cducaiic
conditions, espcoiaily amcns
wooden dwellirngs will remgir

time to come,.

Buildings mcde entirel;

PROBLEMS TO BT SOLVID AVD ACTION TO

e =
o e 4

21 1Nin:.

y ol enpecinliy won

ooden f

recu,hl.ed the

el e
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R

B TARBE IN ORDER
JOFICAL O0DS AD LR

FOR - TDEIN PRSI

oLl T dresent oncted by many obstacles
1o de v arer e et o whiion muat e indertaken

el (SR OF S LV IR W

arele Y

Srlnzudiien cuo thug heln te promote

o

poo rioig

there is marked

[ER - ERY

chUNLs O TORLITIOD 18 UL i leGo.  oth town and
TRUOCILer e, Uil o we ot somerirer har o jonr larability
Hey a0 0% reco.lo,y aousuer, Tt Yot theass
L ciadin o tear o Dl rn. et oy oa
Nevert: cioor, eowle oo or ool cooomobe ol pre e,
ceorth conirer, 1 opegme bl v chooge
N - TRV ORHI S O Lo e mest

vl Ooampray s Living

tne opoorer closser, 1oown v to ferred Lhat
dpoor mrnts aciiert in penrielo monds for o lonyg

Ci HWOCA reprosm. or. il trodition

s moct pe e

from which many reople wisn tc troak away,

“hink 1t prudent

and modern to build housesc oi com2 hard, rermenent materi.l, which represents

to them a symbol of diuratior -nd the visotle proo! of rireng in the worlo,

1t
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i¢ regretteblc thet these idcac should hove been imported with this manner of
building, which wn encrolly ussa tor tas houcos of the wealthy and Tor lerge
buildinr s, foruwerly OCCes Lol L Advupendl: Dl 1oYW by tho richer members of the

local population.

These [eclin o hove {owad support oleo wennusc, 8O for, prefabricated
wooden housec h v: enerally oen Ly, bealy plonned and harder 1o mzintain

1 )

than housgeg of tu. oo o oocerd mede of other materialoe

Forturately, taie onposition L8 ruch less merked in Sho case of the partial
use of wood in buildingse In most coses, architects, contractors, the authori-
ties and public opinicn &l ot systematically opposad o tne ugz of wood for .
interior and exterior fittings, which it 1s thous it normal to carry out in

wood,

3.1.2. Action toc he talen

To reduce ta'e psycholosicnl objection to wood is o long=term task,
calling 1or consid rable recources. This principle must be recognized, for any
piecemoal and unco-ordinnted action ~oulc be pointless and o merc -raste of time
and money. Only - plen of action cpread over several years, corried on through
the mass media (the press, roalo, tolevigion) vould bde sorthunile. Tic public
would be veached at all Javels and informed of the renl qualilies oi wood, its
possible uses and its coi.ac. utilization, thue shorin: ap ‘the mictakes formerl
mede and proving tac falgity oi WOv commonly-held prejudices against woode

This action would be Lifecuively completed by thae i. troduction of Lasic
instruction on wood ot & suilding m terial into primary school, popular educam

tion and rural improvement pPro Icmcle

However, no putlicity campaisn will have any change of success unless it

can depend upon:

- The desire of the timber industry to develop production while trying at

the samc time to satisfy users to the meximum, especially by improving th

quality of their products ond diversifyins, them in a logical fashionj




3.2

I'!')//‘.J':Q': } 4

/it
Pa'g‘\ 2\3
- Pilot—projects which will provide cctuel exemples o what can be ccnievea
with woced,
Any actior imiten o1ty o wico U froerlitete o cncourage the use of wood

in building at the ~dminis otive,
increase confidence n

present pcychological trond.

Technical aspect

3,201 situation

Prescat

f'iaone s

Mg mowerlal G coagojuenily o

4o ecinom.es teeels vl holp to
et Lo revergse the

It 1s resrettatlc wast wood 1g often erccied in the vrong conditions. In

this respect, tuas worc.

-

- Use of undricu, green wood,; not o

2

leading (» arping ©

I
IS

- Indiscriminate use of

use of thige with lowr durabilit;-,

- Poor duravility ot picces permoaently
sources c¢i damp.
- Ignorance of preservative troctments,

badly-trcated wood;
Llo=CHnesen oo e

treatment have neen

been badly appliew {incul“iciert proh

- Over-generalized use of varni.acs for

certainly atiractive oo iropicel timbers, 0 1L 17

it is expensive, o ffr1oult
for frequent, difficult 207 exponsive
is neglected, leading lo au

to doubt the urefulness cf wod as on

It is scarcely surpris.ng that o1l

alilized Lo o its

assemblive and vd wenr of

i1, the l-tter cac

tr oorril oon

uneesthetic appesrance that

and, unfortuncrely, most freqaent faulis are:

conditions of u:e,

ATl

tiac varicus varicuelces o1 ond, oand cepeclally the

subjectel to bad weather or other

leading L. the uso of unireated or
c, eithzr the produrts cnosen for

wnef - cotrve, o1 the treatment has

towed, venn ot
enterior woolduorie Lilii, o lLlgh 1S3
Lorious ddrowhaclio:

d logto oLy oo

short rnale, cnlling
upikcepe All too uften tals upkeep
THRUL LG

sassers—by

suterior ‘uilding, material.

Laee mistakes make people believe

that wood is an vesily arped, saort-lived m terisl, of short Jduration and

which is difficult to maintain,

.
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Furthermore, in forenl orcas, ihe rane. of varietics ased amounts to little

more than hall a (o7l saile Lho.oooven smoLlor in non-producing countries,

are generally of

A v

where only Ly or M e e o Lmperitozt, ab S Lnen
i 1 ¢

gecond qualllje P Linoatiog olorak Al wnloeLloen Loolityoon local

markets runs countor to tue et ioral e ot e q Ve faresiil nectle to use

9 (:“;."Ldl’ LONG DL UuSCe

varieties and el L o Ta T rar bl IERR AN
The abusenca o1 24l Tufia 1o LUe cnd o dmeslonal (tondards makes ot difficult
to use wood 1Y N montop, or for T =hopl, prooectoounels steady supply is

an important factnl. e pbponce of o pdaedization for i ertaln pieces (such

M

as flet doors or commob Crimer, for examlo) Lo 2 addlt tonal orstacles

302.20 Action to e boauen

It 1s eecontioal the! action be tagken in nil enurtriec v..ere such mistakes
are being madte Phe iuniticosve must be tokerw Ny ,overrmental suthorities,
especially tnosc rosponels Lo Yor {imbor producticr (Fiateiries of Watcr Resource
and Forestry in fyreplenl Airic.n Cortries) opd inote reprocenting large—scale
users (Ministries of Worie e Tt nasoorities choutd alue wnlist support from
the wood—uein Lo luctrues st trodes, of Jeo . slone Lol gointly i1l gain much
in effectivencste

A stondlu copmitl 3 oor other special iv i horly 01 neraons repreventing
these differcnt aectors cheula e Ccteblicnede 3 wonld meke @ continual ctudy

of the moln proslemns connoniv T th W A om0ty comectally s

- The drafting ol o oo Ot soutiiLotione ¢ p t.. uege of wood, to
be made bindinT bl appllonteon Lot to s b v TRE progoctse
- The laying dovi Of qorliter mnd tLmANLLOT e b AN code for pawn Joode

- Study of the GrandogdL ot corte AT commen . =use s wooden buirlding 1ter

- The disseminatlon L5 techoaioal mewledes A0S Jivil £aTrvVid By architects

and businessmen, wibh o, Loinl retorence Loy prin and ©inishing procedure

- The promotlun a1 varistl oo yot oroube bh orier Lo anlarge the number

©

of wcods qeed wnoaidling e

- Study and advice concorning all larTe wondden nonatructionBe
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This body could also refer certain questions to specialized centres or
technical institutes for study. Much time would be saved in"this way, and the

best possible soluticn vo tne provlaus could uo Fouide O Ce e

Thanks to this work, pr.aacers <1 sawn wood and woocwork could impr.ve the
quality of tncir producte by ctirict obedience to the rules governing usc and by

using a wider rarge of gpouciusa

3¢3. Architcctural aspect

This item mainly concerns uine construction of all-wocden houscs in tropical

African countrics.

3.3.1. Prescnt situation

So far, most of the contractors who have built wooden houscs in West Africa
have rarely callcd upeon the services o1l architeetse ‘this hos led to the following
errors:

- Use of small wallboards, with consequen® ucce of very meny joint-covering
battcens both outside and inside, so that the houscs look like temporary
buildings.

- Excessive uce of varnich both outsid: and inside, without any attempts at

artistic effect by menas of assoembly with other materialse The result is

thnat the houses ore often too rdork-colourced ond monotonous.

- No attention paid to th» houses' surroundinge, sc that the wooden houscs

stand in mattractive surroundings.

3e3¢2. Action to be taken

For wooden houses, joint tcams of architects and technicians must be called
in, just =& in the case of other types of building. Py working together, thuy
will be abtlc vo produce rational snd attractive decignse It would algo be most
desirable to pzy attention to the surroundinse in which the houscc are to be

sct,

The first efforts in this diroctisn have been successful, especially in

Gabon where most attractive houescs have -ecently becn built.
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3elle

Adminisirative zep.ct

Jedele Proscat e bu bivag

In mray countrico, ad ot ooy in dovelopiag Ones, official rcguletions
governing hulldin thop o nob mentilon wood NG O materi ol or orc mistrustful
wivh regord o it Lo lomment o3 the ues o. woud for building is hampercd
by the fact Lhoi spociiicniiong srovii. 1itile opportunity for wood to compeic

succonsfully witu rd meborinsis cuch - bricks or CORCTuLve This attitude

gomotimes loide, in lodoe v g, Lo ooorefussl voooront satlding purmits'fof all-

e
wooden houscs L Lie CORLL s

The moct ususl roeson L1y public cuthoritios d¢ ne. fovour the use of wood
for public buildin;s i bt it doos aot coryespond to the ounstems of thc country,
or that thosu regpongihle for thos® n~ttors b ve no confldence in wood o8 O
building mrtierinle Thie losde to oo stabemene oiten med. oy public deportments
houscd in woodcn buildingo b the offoct that vhelr ~ccomodoiion is only tcmpor—
ary, ond will shortly .o replcad by concrcte congtructionse It is casy to

impgine the horm Ji-b thie ~ibitude doos e v0od e o building material.

3.4.2. Action Lo ..o tren

Howevor, it is iu ftpe ficld of public building that the suthorities could
act most ensilly ona LiTectively, and thoy an cornest wvish to develop the use of

wood for building purposcss 4 o1 simple ~nd cbvious WeLBUred doing cwoy with

certain prohibitions would heve ropid offcetse A sew solutions arc sugpested

here!

- Changing th: rdministrotionts tuender rucnests to permit the use of wooda

For ccrtoin projects, it could i made Mbligotory to 5ubm£1”dn"31térﬁa%ivc
woodcn versione Teinders coulc nolro boe splly ap SO thet medium ond small-
scale firms could bide In ~11 inctences, cnough time muct be given to
contractors betuzen the signing oi the rontract ond the vegianing of con—
gtruction faor them to diy itheir weod: othirwlse; -8 11 too often nhappens,
the use of tiis matoricl is condemnod in odvoiice by reasong of thc defects

which too short o construction deadline inevitably entoilse




- Establishing acceptonce praccdures for stondard designs for wooden btuildings.
This would avoid obsticlos arising from restriclive ropuloatious and

facilitatc lousiag loenc.

- Studying stand-rd dcrioas for guci bullding os sclols, dispensari ., and
low—cost housing incorporating the usc of mees—produced wooden elements
e ’

thus enebling —vood to compet> ita other tyoes of construction, which often

involve the usce of imported motericls.

- Strict checkin, of woeden purts used in 21l buildings Lo see thet they
correspond to specificotion. Thii would guarantec ~ minimum lifec, and

limit the risk: run b building-s-ciclics,.

In the first place, such ch.ckiag could be wpplied te public buildings, on
important socior wherc itc opplicatiosg would be Taeirly easy. It could later bo
extended to all builidings by mricin, 1t mondatory uhencver loons were to bo

granted.

3.5. Financial aspect

This item decerves goesiel attontion. In developing countries, wherc incomee

arc low, housing-lom policies can have great influence on the methods of ovuilding.

3.5.1. Progen: cituction

It rppecrs that, n most o1 these countries, elthougn there is no systematic
withholding of credi! from wooden buildingse, neither i therc any encouragement
for them. Paradexic:illy, in afri.an woud-producing counvrics thoy are at best
trestod on the mame footing os cornsrete oulldinge nltliough concrete construction

usually involvcee imported m:terials,

It is equerlly true that no specinl financial facilities arc eranted to
q 9]

composite buildings using o high prorortion .. vioode

Loan organizations do not toice acecunt ol bui.ding techoiques or of the
materials uced. lheir policies are tescd on the puarantces of refund offered
by the borrower (o sufiicient weag?, ona usually come sicobility of employment)

end on the preswacd durability of the uildaii, which muct b cqual at leuast to

the length of the loan,




ID/WG.47)/4

Page 34

Action to be token

3eHe 2

ooy o+
A SO AR

The ¢ verninernii

to favour tne v lopmant

up importan. mor o ots.

_conomic asn.-cl

3.6,

3,6.1s Present situation

The detril

e
i1

Central and cut African countrics

5

tion-clements are ligh.

-

cowieries, lor mar, rentun. wla 18

merket studico,

The rrice factor is roctzinly the one nie

ment of the ure o¢ vood o vildin

These cometinco xconeive L
producers, or tc bringiag, oo o
producer. This acbecean: of o zom ot

because it not conly limhis Jhe

also makes for ti: moriciing o1 o

-
In useis 0 oo

addition,
sometimes encounter suppl; »robleas

. resul’ of trying to tiz up ne leas

wood who zre situated outciae production

1
n

by the uwncertainty and

Caorrzocen

enough to bring ~eoat on IS rIviow-n’

o0 current prices given 1n

Unfortunately, tiis 1

noo1 digtributli o circultbs

8

;£ ore usually dus to agreemenis belieen
te 1ine wit. flcse practiced o thic medn
itive merkes jeopciiizes the wuse of wood,

guantiitls

Lregquelit:

irh cost Oof trengport over long distances.

countrice should encourage houcin, —loan agoncies

Acusing; or ot least o1 nousing incorporat-—

ing a consideralle poopert.oa o wouns Tiaw policy murt, of course, e

accompcnied by onr oulios ae Jobusldors to roepect coortoln nanimun standards

Tor the ucr 21 wood. oo bt cuior Lo tenenianl Jusrantees 7ald bo nrovided.
It g »lmoct coriain the w0 Tianncer ol oncourageront alsno would be

. tae quoiity o1 oodl. aousing by opening

4

o

previcuc chapter show that in all

whe prices of sawm wood und wooden construce—
cften vras in nll developin,
incuiticient indusirialization, cbsence of

Gtce

-1

c
o

moet to limit the develop-

FUDOLES.

solit, on cceount cf high prices, but

L1M. e

5 b do ot porrecs vielr own {actorles
pecaus? sowlinll. run cuu of stozk as ¢

. enrital polegitle, dorcover, users of sawmm

- - . .-.' — -
S1 Ll 2lso huve

s ppl.” problems causcd
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Finally, in most develoring countrioc tae quality of 00ds 1s nct contrelled,
competition ige slight and tpe consumer i: not “loan s voary demending, In conL -
quence, btusinessmen iy tiese souniry g v legs coreful tuan taoge 1n develop.ad

countries agbout Tuality

cont ol

These diftferencaes |

h mrr.\ T

rkmensiip oen i oo - ¢rlculati ng,

Lotradii, cordiyons ey prril, oxplein . certeln slevenj -
nese and lack of desire - v, TAonE t ey o it e CVOLCORC, -
ever, it wo.i. re irn vain 4o Tt e g the use ot WOt e vl din, .
3004020 iction “o e bekoa

Various measures cotid e gu0, ented for Claniing ile present situatmon, but
no recult will tre forticoming wuless tacr: ie understanding and activ. cc-

operation by the trade 1fe s

itee

noetility that would orl: ined t. o

Properly explcined and undersiond,
making matters easier for producers

steps, tne firot might well he:

- Stendardizing nroducte | for 2xample, ftandaraizing flat doors ond common
types of windews ) ;

- Mass—production 1nsiead c¢f production to order, as far s: possitle;

- Charging higaner prices {or non—-strndard products i order to dissuade
customers from buyins them,

- Reorganizing certalr wor'snc.e tor Late-oroduction (taig culd often involve
the replacement of worn-out STULPL Rt )

- Study of wooden tuildin;s to sec “hetlier industrial prefabrication could

lead to substantial Javings, e

or schoolubuildine Programmes: .

Government euthorivice should

Price-fixing and to keep an eye nn

umpoced from clove, action would crcounter a
t111l hi.her Pricess  T: #+hp Measuwres woere

however, tacy woula Le ¢ etimulug ‘o trade,
end colving in.ip ;robleme, among such

Sreciasly in the case of lerge~scale housing

alsce int
the evol

érvens to prevent &ny unwarranted

ation of local market prices,
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5.7, Profeseional trail.nig 2LILCY

This is olven nuglected aitncvg: 1t is of vital impertance, for only mictakes
L ' & ]

san recsult 1f a moteri. 1l is uuei b, workers —.ac do nct know auw to treat and instcll

Lt. Jood i often tlumed for fawote —raicing from -ha workmen 5 1rcompetence. Hence,

s A wood 11 notllr, i Aone to troln woodworkerss

therc coli be no devolopmer’ o1 tho us

i,701e Pregent cituatiol

. devel ping coantrlcs, the tratnine 0i worKer: and overseerc 1s usually
carried out 2o la. 100 This 15 oTurn 01 WOOW Li GufTTrics alzo. This type of
training is fririy eafy (4 tae wercer lavel, rul wien 11 comes Lo OVErseers,
problems of literac] qhich Siore ar. not o lwege ~l.e to Lolve moy arise.

Sometimes £ucn perLorii. (re syaiped Lo opublic or privete institutions,
The resulte ars rot zluaye taose oxpec Lt1, howuver, recause mort of the young
men who receive diplemzs turn U administraticon roatuer taas inductr: or crafts—
manshipe Attempte o J1ve cractical complementary troinilie h-ve recertly been
made in the Centr-1 Africma fepnbiie end Congo (Prazzaville} wit.. the help of
the United Watlons Lpecias “und.

Much remains to se done &y taw public mutheriti e tu provide training for

workers, Oversuers and criftemern in the woodwWOTKINg LnGur LTl 8.

As far as cenio., pe sonnel rre ccncerned, tralning problems are not at
present met with to any nr2at extent, as 50 iaw such personnel are as yet
required. Tralning Wae tnercfore teen cerried out <0 far in schools and specialize

centrece in Luropte

307020 Action LG b tagen

The developmznt of the use ol wood requires sxiiled personnel at all levels.
Such persunrel ar: needed for tae wood industries snd the timber trade, while
small craft worishops must alao be set up to serve tae small towns and the

countryside.




ed
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i
1
{

:

Developing countrics, therefore, nmust attach spec.al imporiance to tha
training of ekilled worasen ~rd wocd vechniciaons, Trainia:s savuid not only
cover wood tecronijques, but aleds  1ve at le-ct come of the tralaces some idea of
the organization o work ard the mzracem it of cmall

LWollleo. 2

3.8. Conclusions

All tnese m.rsures arc merel - pirt oL oan o overall pel sy ior the development cf
pm

a private sector, bosed on oz bitter ues of nabion il or re.woral netural resources.
Obviously, meaturec: which interlock must b comoris . Tely i te meintailned for o
sufficient time {or wood to bocom. he tactomary conctructics motericl, 2t loast

in those developin. countrinse wnich hnve ferects sl v lamt oy otnaadtrs atle to

exploit them.

The pursuance of this pclicy may call for

I

uvside r~ssistance in some countries,
Its suczess will depcnd mainly on th . overnments! ducire tu succeed and on tae

interest shown by privatec enterprice,
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