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INTRCDUCTION

The purpose of this study is to analyze the present situation of the use
of wood for bulldirg in the tropical countries, o examine itg advantages
and disedvantares ip SOLTL L and to ~xplore its use for future demand,
especially « o oo s Ly TOeS i dwe VT

It rofurn STy o treplond umirice vhich are in the process of developing
their wood natural resources for industriad pUrocses,

Forest products have Renzrally constituted o reAC Lly available and low-cost
building material in most frepded eounirias, and construction and auwxiliary
industries have b-en the princival coanvzore for industrial woods, A
cocrdination Letweun the FivaLesars oF forest pradnelo and the consumers for
kousing projects would be of beucfis to 4ll concerned,

During the prevaratior ~flhis puper, it was aoted that a great amount of
infomation in relation to wood g dicesainbed sl vrer the world, espsc.ally
in the wmore Industrialiced ratious wuere a paiticula, interest in the use of
woed Al woed-bas.d prodicis vkiBts,  Tan tronical nations are beginning to
dather and publish basic :nforuat fon Tecrruing thair timber resources and
production fac:ljtirs Lor woodebigmd Froducths,  [n this study an attempt has
been made to resume the @ost. Umrciteni dava utfscting the use of wood as a
building merial ir the tropical countries,

The study bas tran dividud in five chaniers considering different aspectis
on the use of wood a3 » bulldiry materiay, Tirss aspects are closely inter-
related for the ecope of the work resented,

In Chapter 1, an Analyeis of tue building nmuterials used in tropical
coun.ries is made, dicerininating betwe:r, the rural aud the urban sactor,
This marked division is rather noticaegla in vropical countries, where there
ore still largo suctars of the poenlation Jiving in huts, dispersed al! ovex
derge axtensicnas of land, Thiz part ¢f (e popriscion has not received the
impaet of imhxatria.‘:.ization, and they are still using indigenous building
materials, wod to a large extent.
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The appropris.e wse of wood as 4 zubstituie for the Laported materiale acc
also indicaied,

in the lagt chapler, Tuiens Uses oo Weod in Budldaing in Tropical Countries,

due emphasis 1z given i vhe valatlon ihan exicts v:tween the finaneing fociope

of lyw=cos! awellines vevarding the Jile 8nd ¢F the buj Iadrae, Jor Lastap. o,

16 kag been yorotied orap Wiev o have been slretehwd to such a proporticn Lh..

casigner. (nd Haildar - 4 ~hlired fe ure smaceanc cuilding ssteriule, bhoerve
they conaside the* thess w Loouilest Jhe ¢ inenning pericd of tie dwe i
Uirrefors Vwltin- fhwvey o o rlars kg wood (o bhat mavter, Mhoee L, g
#ich ars alpo affecting the e of rRs e aaa sawn wood Lor dvellin
in Lropicas countrics a- alty consigared,

Fuartheinere, consid:rid o Zie gloren o stindordization of sizes of trec:,
J o ‘1 3 the, on "'ti n ¢ oageoual [T Fo CONT 1 tyedans ! .- 3ine t s -L “rad
& wail 83 ths eelection of adeguate o HC1s5 retonk o nded dtcording te soil

climatvic corditiors, Likewl. 3, the nteodeciion 8 the noatric syrtem in o

warliing 8i2en, park.ling and dustintns curtcees weald iner-aza theuse of wooi
Bad roguce loa croat,

Tha plarting sad use sr g Tasddt whielh Gy cien ipn bpproximately ten

Jears 1s alvo ruzgfeiiea, bal.a wnua for EXPIT CAL Yo tep ln approxioacc) y
3 yeers et ceu e vaag ny roce oteral for oiussle,  Yhe Planting of nemuoe
v trepicel envnirie: wieag. s ten o geew repddls e

A

ALes reconnonded, bweauy.:
ib cor replacs the use of jardyocds arivinully ueend fa, tb: structures of

the dweliires in yrural .m Wuia Ar3as of oronical countries,
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I, TRADITIONAL BUIIDING MATERIAIS USED IN THE TROPICS

1. General Considerationa

There are great sectors of the populaticn of Africa, Asia and Latin
America that still derive their economy from agriculture and famming. The
rural sector of the population lives di spersed and without basic public
facilities (water, sanitary drainape or eleetricity) and makes use of
indigenous materials< for builaing, The urban seetor of the population has

absorbed in vart the use of new materials and wethods for building,

The purpose of vhis chaptar 18 to identify ihe building msterials used
in the rural and urban sector; considering that economical and social conditions
vary in these two sectors of tropical countries, In Africa and Asia the
majority of the ovopulation is rural, in latin America it is approcimately

50 per cent rural anad S0 psr ceni urhan.

2. Building materiale commonly used in rursi areas

2,1, Adobe - It im a rectanguiar ©. 4 ~mrvesged B aab
made O>f wm1i, wmiked with grass or straw of
approximatlely /4Gx(x1Q —m,; it is found in the
hot humid @ 2ot dry tropical regions, and is
used for wallis which usually carry the weight of

mﬁ 100 f P

2.2, Bakaregue - The wain structure 1s wmade of wood, with bamboo

or dagh or reea iateral reinforcement snd fiiled with a
construccion mixturs of cjayish 201l and grase. Plastering is

usually done on twe exdterior and interior surfaces
withi & mixture of cow dung and clay finishsd wivh

a lime white wazh,

2,3¢ Burnt bricks - The production of burmt clay bricks for walls is
mostly acra 8% a lamily tradition in tiw tropical
regions whereby a group of families engage in the
praduction of bricke ‘o tmild tneir own homes,
This tradition has been predominant wherever clay

soil is avaiiable; the bricks are used for walls,

et il B 15 €

s




2.3, (Cont'd)
?a‘o Chy tiles -

2.5, Wood -

2060 Palm leaves -

columns ang floorsa,

Produced the same vay as the burnt bricks

mentioned in (2.3) abova, vhe type of roman tile
Predaminates becanse it is easier to mould, The
mixture of i and <and iu mads thick and plastic and
is stretcned cug 230Ul twu centiretres 1n thickness,
cut and placed ofer tha wod mould to #ive it the
desired curved shace,  Toecse tiles ara used fop

roofs in tho so-y vraditionn) and beruanent type

of housing,

The farmer in 143 rural areas ase;r v o

for the roo" and a1l siructires, fence parts, bridges,
to mike Turnitu o, ete, He al20 makes cooking coal
cut of certaiy, tyrze of wood, in some regions the
bark frew the tices is ~98d to rake cloth, and frem
the trwe he SXul&clS evan dycs and medicaments, He
manufactures e Hapous ,avin) disties and spoons;
actuslly wond i- Part of his nature,

Not sava wood ie useq as a basic structural material
for columns, beaur ang purline. Sometimes sawn

wood i3 13ed as sheatning for walls > ceilings and
floors.

It must be notaqg hat in ihe hotenumid tropical
regions the develojment sng growth of irees, palms,
grass and otier wegotable tibers is rather exhuberant
due to thia richmess cf the 801) and atmosphsre
moisture content,

Used for roofs and walls, they con ve classified in

two main groups » 3ince there is a iarge varictyY

8) Those which detericrate in a period of approximately
two years, such ae ths coconut palm leavas whose
fibers dry and srack in a short veriod, and

b) those which can be used for a period of from five




206. (cmt'd)

247,

2.8,

Rocks

Blocks

to ten years, such 2s wins palm leaves and
guagara paim leaves which huve stronger and
flexivle Uibers. Ti? follevirg uses are typical:
Types of shoo.a:

Covering, wails and structwres of white and
biack wild =ane speciea. The white species is
sofver tian ohe plack ones which can last as
lorg as .Lon vears,

Thatching covis:

Rice straw and uther asrd and durzble grasses
have been devitopec for roofing whicn can last
ten years cr more, Lice straw has a short peried
of life, wvui ccne gragszs ke the ope called
®Gortiders® in Fanaia W21 Wst Irow 510 years,
Walls:

They arc made of wattes Irwi bard palms, bambeo,
half sawn Logs and ohikcr %oxds and canes.
Floors:

For ons tors; buvses ‘mostly used xn the very
humid¢ arzas oi the treuieal regions) floor mattes
of hard paims, o, rough saun loge, wWwhere mattes
are maca of Hlack palw {chanta) they can outline

the houss,

Basalt rocks 3re used tor (hwdotions *n some ureas,
river round rock 13 uscd for walle, obher %ypes of
rocks (with a varieir of coinrs) are used aiso for
walle, fences and Tloors, in some regicns of
Colambia, there us suzk an bucdsnce of rock that

much has bsen used for foncen in the rural areas,

Cement tioceks ure being irtroduced to the rural

areas of Lrupacil regicns, They are usad nostly

for bearing wails ana inturior partitions,
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2,9, Galvanized They are being utilized largely by tho small
iron sheets home ownsr who has stisined sou- sCON RiC FIoaL @,
This material is practicil 1y substituting the ¢l v
tile ana oalm ucave roor §  the ‘roiccal conatr ca,
bringing other rron 3wma 1w oo teancatur o, (v
DAny care: 10ULF) et oL roors v ubont celli iag
ll'lt:l'mal 1nsulnion will %oy te be providad te un.:e
otherwise 1 Lirye vooulati-i w ') e affectod
phyeiologica:ly by the ux:reme heat trangmitted iy

such type of roufs,

2.10, Glass = It ‘s considered in many ..ies s a material of
sconomic prastige, and A poopie whio an arfora i
will place it in Ln: outside wells ol their hou =
to recelve novural Hphting during the daytiss,

3¢  Bullding Materials Commonly Usca in Jruan Areas

3.1, Burnt clay - They are manuf cturcd in wary cases with more
bricks precision in :iastrial rlwnts, The cost ic higkar
than thac of “oe brisk orvZ.ceu by treditionul meihods,
Clay tiies for fioors and walls are also pruduced
and in scwe coryriss the rrotuct.on of more elicorate
accessurisy like to.let bovls, msh bowle, cerizir

tiles, stu, mas ceen initd 3iad .

3¢2, Cement blocks - They are Towlfcang clay bricks in urban areas maiinly
due Lo bhe diff rencs in cost of productior and

labour for wall cunstmuction bince genam i1y the
£ N

eeLient biecas arg Ju ger than i stanaurd Lricks,
Most of th tropical coun'rics count on natural
Pesource= ftor bLit: uroaact ion of comeit nd it

is being wsed i ai.ferent voes of cemant orodurts

to replace otner puteprtsic 're the building field.

3.3s Roofing materials - in trovicas wrews the roof is cne of tie LOS Y,

important ejemuwrts in ths tolal cost of one-storsy

Blructures, anc a large rajority of nouses in villages,

towns and cities or tro.ica’ regions are one storey,
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3.5.

Roofing
materials
(conttd)

Stone and

sand

Alwminum
acoesoories

-8 =

This means thot most people are sheltered
practically under an mmbrella, to protect
themselves f1¢.n 2un and rein. Walls are built

for security, Drivacy AnG rreLection from strong
winds.

Ope of tre maierials wost widel; uced in tropical
regicns for coofing s zaivenizezd ircan cheets.
Difierert lengths uvp Lo 4Q feat tan De obtained in
Jocal markete. Second in 1ia:e are atueinun sheetS.
Wood i@ the wredominoatt asterial wsed for the roof
struectures. 1ts {lexibisity, strengih ard working

facility stii. oracominal . ovsT ovher moterials.

e .
U ear v ot

Yy : Ty e AR S e
used in more exbensive houging. Asbestol zemant
gsheets arc &is: being wwed in Loe scandoxd size

of .60 ¥ 1.80 = ,9C  1.20 m. The wuse of

cansletas of asbesLor cercht his been tfound to have

wide acceutrtion, onemnes it has lowversd the cost of
the roof by ~limin. tdng vractically 21} th2 structural
elerents, I'he capalste realizes a Jdouble ifunction by
acting 15 a structural meaber apc A cover at the

same tiwe,

Ablncaat reck and skad (iroi Hines or zeashores) are
extraocted Trom loczl depo.tis. Easalt rock ie used
for foundationy and as a coacrele sy pregate when it
ie Lritursted and Llassified. & grodt variety of
rocke jn diiferent colors and 3lzes are also obtained,
aeme have Lo te eiRborswn, olfereg cin be wed
directly o& Lty ar- LIouii i e quarries, The

uee of rough and 2laloratec ~Lones Jor walls and
ficors is coo: ideres for fisishiny or structural
purposes of Ui wore aprative Lyoe of buildings

due o Lo coetl of eguraction an leboura

In some countries window Lna door Iremes are being
acsentled vuing differsni sactions, sluminum
winlow frames anu giass louvers are increasing in
demind .
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3.7

Iron amd -
steel

products

Wood and its -
derivatives

Most trepical regicns are net ., 1 conditien of
establishing inaustvisl ul-mis (e loeal
consumstion, Some wxcerions ot or notel like

in the case of Pap ¢~1 tc i+ ) vis, where

aid th: dasic mate~jol: Locoried oo i croduction
of iron acd atec] .o wilhu o orodine of
apuroximately A7 niiles.  Uhe coustanuicn of steel
preducis dn broglics b comanelon creroctional te
the increase in tie mrocvclion of conereto butidings,
and alsc Lo vhe inorogse oLt Yaadningn oy fase
developing ircdustries, ‘lhove iy 4 genaral Lendency
of uring prefabiricated siec) siynerures tor small
and Large iauustrial Luildings ¢o be usreabled at
the site,

Steel bar scebicwes are w oully nanufacture from

serap metul or lreportod diecchs,

Wotd iz usod wmostly ico. srrocturc] membors in
cellings anc ronin in oo stovey wilaings., In
Some cownbriss of wrapiecs) rezisns, especlially in
the wure humic ar-ss, tnevs js a larpe amount of
existing wooden wpuilasl Wb, In et Cafes up to 59
ver cent of the aw:lis. o, et lecsl fire codes,

however, cxslude tio ve: of ood Cor walle and

’

floors in Lhe wroo 2000y sluhcuson they are
Peamittod L W Sihs Uts of oba cities and in

the villapes of wurad apes-,

Rough awmber ig also voln: wien in large amounta for
scarsolding ir tie coriivicL.tn of foncrete buildings,
A large wmount of nlywvact s veingused or tle
Banufucture of doorvs end puilt-in-fwrnituce in
buildings, oo woll a8 for il i 1stings, the
developme:t of pwv2ls mide o” wood fibers mixed
with cemert past: nas been upad increa: inily for
extericrs und interier walls, The same waterial is

alsc used for the gapufasture of hollow blocks used




to form conercte slabs.
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i,  feuses of voterioonilor of TitAl ot il Boothe
Ag moted by the Goboompewn Doaanler 1ot 22 of el n1l
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Had dwellioce
‘4']"!)"- lwr ‘L“(.I ( 1 i\(’ ‘“uip - noneT, 4~e

hlocke ard gtome

Timber

bast Vel fstar and Ingie ({(Assam) humid climate)
Bamboo dwellings with mua flowrs
Mired pambos pnd tinmber

(1-ct., al) timber)

Briex

mumalpredoniva tly hanid el imate, heavily forested)

Bambou dwellin, s

ewyaoe

Timb 2y ~TamvoD
Mil-Limber
Biick,

corceehe vl stone

The above Table A strws that o majovity of dwellires ir

uzing Lurgely iadlipenous huildins materials and methods

e3tantior eh-uld be counled with imrrored

the exiseiirg Jwellinss Lo be renodelled, and ov

dwelliage

fnereaniae demand of the porulation Ty ualcy materials nog
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are areas laciing ir adeguate foresls resyire

ule There is a shortage of

indigenous tirber preduets in Javan, btut tns effecy of this is wodified oy
the fact Lhat indesiaal toch- nlooy in that comtey is advanced and paes.e
produced wanufccturii progucts medlizing of7iciently the resources avalictle
cowpensite the 1initid (oo lyegions prodies

5¢  Mindrmam rpd jouecred bwellings in Troveal Comtries

A minizti dwellidrs is -~onsideced s having & azeful ares of from 2.

[ SRS RN

It incincos cavered “lo-p BEACE, vaber Lupply v 0 ol g

S dwelling unite, noritation with iadividual Waste disvosad foeilivt: s
or waLepshoxps gyat ms,

The Housiny inscitute of Pancea 323 huilding a windnas urdb sith 24 LG gty
concrete locy, wra~sirescad concretoe columne, steel strusses and
galvaniusd stes 1 roof.

An inprovel daellins would nave from 50 4080 Qele includiry one watoe

cutlet pest unit, water borne waate disposal facilaities and electricity.

Table - velow 2wus Law relavive cost of these Lo tvpes of dwellings

8€ ]

@8 buiit in Africa, Asia und Iatin Amzeica,

VAR 5

&, Hingirr
Direct labou:
Dauesiie met,
Importeq
Return or capital

Adc i utvnting aud cverhead

B. Luproyi
Dissct i-towr
Damestic mat,
Imported
Retwin cr ciaoital
Administration ard overhead

e i e 2, - -

;“_I . ;}).} fo ,‘"';“f"\./' '.)) Ly 1 ll

150

130
17
43
b
k3

430

235
235
106
67
33

g ot cost Africa Asia L./ zrica

430
183
123

670




Comparison of low cost houring cons_truction costs utilizing

pre-fabricated camponento in Chils.

Six 1ifferent uetheos of ~onsiructicon and combination of materials
ware used Lo wvaiuate the results ol bhis experiment. The final
costs are given in kecugos, lLoe Chiiean carrency, but for the
practical purposze ol tiie work Jhve aiffersances in costs per m2 is
iraicated.

The watevisls sud bulluirg aethods were applied 0 2 unigue design
of a selacteld oo .w Lype 2o :iot 8 ceaparison covuld be rade in

z
eolation to e ¢o3t par m .

At ths end of the experizent it was noted that cases 3, 4 and 5,

vhicii use an allmwoo. structure Luered oui to be the lowest in cost,

S ———— T ——

e lmeeto y Vivieoda, 8l
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wWo wiursted coserate peoels placed
face ic¢ {sce,

PaLel sizac: 0,0 1 2030 2 J0LE .
o Woilght of ore Uscer 77 ks,

o Interior pevtitio s 0%, m. o Fynsan
and rire gtiaw drgdation,

. MHousz area: »% <o, m,

) ) o
« Jush per sq. moter = T 206,




2, CINDEC SYSTTM

. Volcanite and wood boards
in walls.

poaree . Youge areat A3 8a. M.
R _

. Cost per sq. meters E 269.15.

/ L,wies D colLyrs

'
L wesd Fi i &
INTYTER IR

F—‘ %, ARSENTO ALCATDE SYSTEM

. All wood house.

. THouse Area: 78 sa.m.

. (ost per sq. meter: & 213.3%

]




) o e s en s
H, PIVE FOMT nyoTmy

— a « ALl wand tiewege
L""‘t ‘ gm “L:E__} o flouse sorge WD e,

| o Cosh ormer zq. metoer 7oL, T

-

10 2L 10 wan

D PRETCOVMAT 8&voTiM

. AlI wond housc, vsicg wooden
pa-ele ané structure,

. House mrea: 7% gq.m,

Tngt ver sq. meters? 295,106
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APNEeivE

1.

-1

SIMNPLYFY ey

o dtoeviard wosd frame,

e W01 m Nles particle bosrd gheets
glued wi't aceiare of polivynd

. TOB* ner . miter: 207,00,

NORAT, ZYSTM
« Feinfarezd crcrete varels und
stricture,

«  Toat per

roters F 955,90,

]
.




7:d.  Dietrioution of local and imported materials in a typical
dwelling in Honauras built ip 1963,
Total construction cost Le 2,091 = 100%
Building materiais L. 1,806 = 47%
Labeur Le 36 = 334
Distrivution of domsstic materials L X
Lunber and weoq orocucts 552,96 41,70
Camwon clay burnt Lrick 197,80 14,91
Clay pbupent, roofin: tiles 172,64 13,02
Portland cement, 154,85 11,68
Cement fjcoring tiles 132,48 10,00
Stone for feuncation 25,70 1,91
Gravel, «toics 22.31 1.68
Misc, materjalsg = __45.87 —3a
1,326.30 100,00
Doported waterialg
Porcelatn ar. sanitary fixtures 97.30 20,34
Electric nstal lation mat, 73.04 15,22
Plate Gluss & Puity 56 446 11.77
Asphalt sheets for roofing L7.17 9.83
Pluubing mat, Li .77 9.33
Reenforcing sveel pars and wires 44,31 9424
Steel windows 39.31 8.19
Painuing mat 33.44 6.97
Hardware 15,36 3.20
Misc, cat , —..28.30 2091
L79.76 100.00
742 Distribution of c0sts of construction of two typic 1 dwelling

in Homuras in 1968 utilizing wood intersively .’

One storey: 48 9q 47, Iwo storeys: 56 sg. m,

Structure Materials Labour Materiale Labour
po‘mauma 259(” Aoom lf‘om 370”
Floors 56.5C 40,0 82,00 65,00
Division walls and Panela326,50 260,00 35,70 300.00

Bi olicpraphy o, oo,

2/ sibiiography .o, oh.




Installati ons

Sanit.ery

Glectrical

Carpeatry anc¢ {inishing
Miscellas® ous expenses

TOTAL

luwd
L

e_storey: 48 8G, m, Two storeys: 56 sq.m

Materijals Labour Materisls Labour
157450 »C. 00 157.5C 50.00
22,00 5,00 8.00 2,50
10U .00 100,00
1,307.50 1,333.35
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II. Utiiization of Wood 2nd Bambon

Many reasons have viven wood 4 primary construction use through the years
ir tropical repions, begides jtg being readily nt hend; cope advantagers over

the other building meterials heve been 1%s ztiffuess g well as its Insulating

guality, its strengtn, workability ang ruggednesgy .
In this chartor ihe drawinohs and Pftent utliization of wcod in tropicsl
countries is shiown.

1. Drawbacxs of Wooa A8 8 Muilding Materia;

Like any .thar aterial wood ig vidneiable 40 the elements ung must
be protecied acvordingly trow faoeup o distinctive agents. Tre
principal ~auces of vood eterioration and theis order of ihportance gre:

decay, fire, dngects qng borars, mecharicst wegr and breakege, veathering
and chemica] decoriposit Lo, .

1.} Where wood s used i), ~ (a) Tha decar fungus becomes establishe:! 15 the
houses unier adverse “0od either in tha lumber yard or o Lhe oullding
conditions, it may rot site, Feénz2rally hecause of improper hardifng;

for one of four reasons: (b) mo WOl 13 leusid 'p contact with moist

soil;
(c) Nater~caviucting ungl draw acisture trcm
the soil up tn tre wood.  Such fungi have te~n
knowa to ceuse vopy ex.ensiive damege, qnd
(d)  inadeqrate venlliintion snd yoor constuction
Practice ;v _dyce loculized roisturs conglttons
favourahis igp decay tungi,
1.2 Pire: = In tne v, ¢ VCOU, Or any othaep combrsninle,
matecial for nouge ~orstiuction, fire haierds are
rightly » matter of Lrime consideration to te
builder. Adhi*rence Lo cortain Principies or
goo3d deuipn i, PUrdamencs | 15 reducing thoge
hazards t. nivdimuenr ang igding o safe
structure Whiie Plpae hazards ars not @re-,
in the Avarage “welling, 1he matter of mini-
mizing such nazzards warrants constant attention
on the part of the designer and builder,




<y

1.3 Incects: Of the varicus §nsects that attack wooal, two kinés are

chietly resypersible (or the domaze tnat cccoures in dry lumber installed

in hous=s: powderpos: bHeeiles snd wesnitan,

1.4 Mechantcni wear ano nozakeps:  Lood Leoa stroag materlal if used

Projperiy. Colibeca. itawdolog 0400 stacy oujects or sudiden blows in

a massive wey cay deterioraste tha resistance o) wood.

1.5 ‘'Weathering. Boerds exposed vithout sy propeiste protective coverings
capidly beccme weathizred  Tals may involve change 1n coior, rougnening

and crackling ol the rirriace,

2

2 Wuys o improve Lot appiicalen of weod in construction and its costs: The
developed countries huve developed the Fuce how and tue technoiogy to obtain the
maxinim benefits frow the purchese of narivoeds (ron the energing countries where
in turn the materiri is ceceaved as ar ~liusratea product. By this procednure
the emerging countries vrusnee a raw matericl ab o low price and receive and
elaboratec produr. o a bioa cost for thair stendasd of living. On the cother
hand it has peea notad that i cerviier cwses 300 <@ ordng countries which have
the ﬁecessuryahamuhi‘iiﬂxin whaly »or ooundaries for the estnblishnent, ol an
industris1 coaplex nave cequired eculment ilke trectcers, trucks, presses, ovens,
1ithes, roliers, ete. oL & price fhot hae cmured the final product to cost the
sariz or higher than tae jrported orciuct. Throw' this experieace and ror
oractical aceds and the Dencfit ol /@ econonles ol these wztinns, the lowest

investments should be o wir . in the parchase o7 =ophisticated machinery

At the care time, architects, engineers and builder:s are atter economy,
efficiency, and availablility of raterials within local mevkats. 1t is then
necessary to study iocai narke conditions sc that local r~uilding inlastries

are not confronted vith coaretition of similar jovorted bullding materials.

2.1 Aspectsto Yo corsidered to increase tre use of wood for dbuilding

in trcplical coantrier,

z.1.1 It bkis veen noted that ropilcal ~ountries do not plan the use

of their natural regources. FPeologisis say that if man continues




to destroy natura st 4w ETNETRG mrytiu, he wil) end oy
destroying himselr. 7+ le rdvisauir v ¢ o the rrocess »f

forect explcitiotion .. ac CUTERLGZ O e s ey polumes of

woods miladie Jhould Se go oo 1 Lo, and ot the rhysical

.y L

quelities o: oo - et . ATter axtlottation nas

been tnii~t-t a2 Toeatrln el teip, e ey TRLEr AL must follow

heving 7 miv o sl w1 o0 coedes Laar ave seononically

APPEoVvTIate 12 tre e P Shedon LU vian iz und mursing

the seecgy; o - iyvg WL L LYt e Jevejopes! Inter,

R A

2.1.7 Peiltin LEALERe=iation vy snvdee o g bess, e don

Usuallv, tren _..o memant ne tole {0 ocue Liowr dOEt of 1ts voursl

are cavaved: L {ole o CTPeaentiy oyt bty are and fractured
during iae L, aexy 1 1s aolleq fewi b1Lls or pulled where it
can be roughiy .0 Ty sard or takes tee truack teoa gaw mill,
It may alse be Cloncgd oooon Trizuas (0 wlvers. When the fPinished
product reschas tno Conmate, oot amount of waste has been
accumuinled =nd (he oy ag Poi et L0t 2t the eaw mll) has been
more Lit, drrlicauc.. o 4tto, . tae <lulloa worthy of studying
i8 the case whiun o gl b wit wrann coads and saw mills placed
near the av matcri .l “OrTly coule ting §4 caenier to transport
the elaberated pvducs o the maricel guing all the waste particlies
at the ni:l f-~r prcdveiion of woclh-tosed materinls. Seme of these
products cceid Y particle ard =ale bonreds, cabecded riber poarids,
ete.
. Aepents to be connide ol SUodnprove e vse nf vood in construclion,
Through go.d desiyn .., Coaviruetion, woow Shinsuld ba ugea raticonully
in all the aspecie . the rudlding. T diftarent Lypes of wood
gelected rhoull ne arplisa wcvomiing o +the fuaction they ere sxpected

to fuitil), Stendard sizaz and curlity control of wool should also

provide the oulidin. iLvlsulry with o begcer product. .
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b e Methode of Prorervati o Treatner 4,
e amou 1t~y Protactiao glion by g oeaol vaod pregorvative Jepeo e

"_,’,‘r.{')"v_}l:) ':_‘.\YJJ,--. f":“:- Hh(g(-‘v-r. 'i v s SR — SR TEvl o F: :‘J! N aar a ]' V"C"i { v f-.'.\‘; g Od . ri‘.(me

netheds of peplyt - draserueaty g, whe Skil iy aendled, aggape raLis “eotaey
arsorpaing ard coaod - ceheanion Lt . SR SRR o R AT fhomioals, ilie wity
others sueh resuli g At he dabagey e Febbaa pogted croduets are

Beeoamis e Tnerensigly svaiiatte, Yimele, jw.x‘:w‘:rL:q-r, £nd 00l et tac e

retignests ave heir - Widely een Yo vrecgaiinng ehanid

te Lslan whern Iimber

ig treatrd with fapcericial anpliai o -

i

»1 Low-engt mekboaag CNrrerily seld 3o feagies) coutries ace the
use of ~reognte as g covering nurace (934"ting) ant by suibmergine

the wowi *p neatach] secnhes ] o 3t 1eAsy Lhree ninatas

A2
-
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Pressure dmpyconaties, proceluresy they csually have ‘ie advontage

OVer non-grvessire mzibods {0 fhat they make 14 possible Lo pet

deeper ard more WM peastiratd g A Righer abnoemntion of the

breservative oo g fhee Frovide oreater wood vrotection,

v N

'+%  Retardwr ! prossupe imyvevoated Ty ahee. it will be influenand by
difiare:-y TActors, tun iv cizes =itAabio for ccustruction the cont
I approximately druble e WS oef antreated lumbor,

3.h deagn il of wood ig sle. frestary taoablain a better result “rom

wodd,  Sesronivg oso e duae notarelly ov it ecarn ve dntae in a xiln

to reduce the modzonre corde b i rhe weord,

The.se taochniques arn widelv browe ard hichly advanced an4d are not being

dizcnssed in Jetaid §- this papar,




Bamboo

The rapid rrowth o bamboo ir the humid t1opleal regions, the flexibiiity,

re terial have

poor anvi rizh

1lightweight, Learing vesistnce ant the many 28 tiat can tée given to the

aiaced 1t awonye the ooor Man' s roscurces in watin Americu and

man' 6 resciaroes in asia end the rar Eact, where it 12 used more

wisely and artiscicali:. In the toplenl ecaatre.es pamboo han been used 1in

colombla and kceuador sspizisily .o

. bulldise material in very low-cost heusing.

In Oolombie it 1o used i1or wary rprees, includdng water rhroauhs in the rural

areas.

Tt {5 anti~eabie that bsagn has nol beon glven o moert promipent

atilization in the rwml development of tropicil countries; its roots are sood

to precect from erosion the soil cloze o river barks, 16 can also prow into

ast torests very rapid'v. wnich lu & venoveting procesh ceuld maintain &

constant su,ply of rasic aaterlal vc %he locn. aarets, as a possitie substitute

of the harder aglomerntes and particle produst: being used in the panel industry.

.1 Zome uses of ommtue fn bulldirg .-

bog.1

“onndsLion

uxampies of tne us:z of vamboo posts instead of s ¢cenventionald
foundntion ror iow—cost heis2e may be Fornd in many tropical
rountriens. However, uni€s: they arve tr2ated with cowe eftective
Punwicidad preser/ative, sucn posL: Aare not exvected no last
more than two or thrae yasrs on Lhe averwe. or five venrs ab
most ander unutuasly fevournhb.e conditicns,  Until reliable
and economireld Lrealments have neen deveioped lor preserving
pamton ~nat 1o frequertiy weihed or le consiantly in contact
with darp 8aren, it is congilired petier to wse some material
that L8 aore durnu:e Shan unsoated panooc Lor toundations -
concrete, for example, or riore, noick, or scme duralie hard-
wool,

When used s vunporting noive in low-cost houses, culms should
have & fairly large diameter with thick walls and nodes close

togethar to give maximum resistance to nanding. 4Wrere iarge

o, 0 i,
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bamboos are not availaole, rmulier bambocs with suitable
structural cnaracteristics may ve hound together to make
composfte pillary. (Tl = ghows tie use of bundied bamboo

as horizontal members).

5.1.2 Frames
Next to the “ouniution sad the Toof coverin, , tie bacic frameis
the part of’ a nouse most ncften made partly or wholly of materials
other than bamhoo. In many regions, those who can aftford the
difference in cost rrefer +o use some gursble hardwood tor

frames. They d0 0 partly becauce hardwoodes make stiffer joints




h.los

and more rigid construction than bamboo, partly becsuse a
greater prestige is generally attached to hardwoods, and partly

because most nardwocds are nsturally mucnh more resistant

to rot fungi and wnod-eating insecis than untreated Taunboo.

There are certain !+ wmctaancs, however, undes which the superior
resiliency of a buamboo Ireme confers important advaniages over a
rigid coastruction.  in repfons where shurp earth tramors or
quakes oocur frequectiy. a bamboo-iramed house€ nay survive and

repain serviceable (uaper Lusan mny other tyne.

The individua} structuwr:l element. that coupnse the frame of a
convencinnal all-bambec cuse correspond clusely to those tound

in an ail-tleber tram:: corner jrete. girders cr plates, Joists,
studs, struts or brace:n, rtie uunr., king posts. puriins, ridgepoles,
ratters, sheating, and cc frrth. <he uee ol bamboo iwposes certain
limitations, however. Mortice and tencin joints cannot be used in
framing bamooo: any cut, sudlh 1. notea or mortice, drastically reduces
the ultimste strength of & bamboc ~ulm. With the exception of those

of certain species oi Guadus (nctably G. angustifolia) and of

Chusquea, thc tuims of most pamboos wiil not take nails without
splitting. For this reascn, tic impingding elements are generaily
lashed to eacii other at their intersections. In the Fer Fast the
wishes used tor lashings ar? comaoniy split from bamboo, more
rarely iroe rattan. Wiere the available bamboos yteld brittle
wighes, tough vines ov the bark of certailn trees and shrubs may
be used for lashings. In some aress, soft iron wire, preferably
galvanized, is used.

Floors
Serviceable and attractive raised Ploors may be made entirely of

bamboo, given suitable species and a sound structural design. The




principal features 4., conventinnall deszign nre the supporting

beams (pact of the hasic frame) and the rlcov covering.

The floor cuvering mey be made of wnell whele cuime, stripr, or
bamboo hoards made hy ovenlng and flattening out whole culms.

When tine fLioor couL.sie o bawmuoo coaras, It is ven2rually tast-
* 4

ened dowr by thc use of Lhin 3L ps L nambon cecured Lo Lhe

Supporting memners by rhonge , wire Jashings, or smell nalls,

according io luonl peferene A oiie materlals avollable.

1.4 Walls, Partitions, Czi inus

The constriction ot bamooo walls ig subject to intinite variation,

depencing on the strorgth reanicad (fo= =~ecistance to natural

rerces such as harricanes and earthquiken), the protectlon desired

from rain ang Oivlinaly winds and the need f'or 1lgnt and ventiiation.

Yither whnle culms or tongitudinal biives may be used, and they may
be applied in nithar horizontal or vertical array. They function

more efiectiveyry, however, vwhen they are vertical, and in addition,
BN | Al Gt ;« o ". ‘:“f': L e 3y EA

o S~y oAl e v
[V L (9484 : oo 1
.

A form of wall constru~tion videls favowred in Latin America is

made by railing or Lashing bamboo strips or sicander culms, horizontally

and at close intervais, to poth sides of hardwood or, more rarely,

bamboc rosts.  The apace hetwoen the atrips Is :iilled with mud or

with mud and Svone-. Luring this orerstion. the brrbou ntrips are

more or lons comutelelys covered wilh suc bat i time they become

exposed Ly weattieving. This o Co ocorstrvstion is reiatively

massive, tnown lews so then welly made of conventional gLone,

rammed agcth or sdcbe bricks,
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Partitions ere commonly of the lightesi construction, such a3 a

thin rmatting supportea hy s light rramework of bamboc poles. In
the Phiiipmiue Jslands, cui eeneriily in the Fer Yas*, where
suitabie bapbeos are plenuiful, the martitions anl evern the outer
walle or aovse s = o0 L7 lUviL9l Walk natting woven from thin

gtripe spLit iror the onles

The ceirling muy be ceverec witu e cingeiy placed series of small
unsplit sulms, 2 hy A javtleoanrk composer ol lathlike strips
split from lavper cuoims. Bamboo watting is favoured as a celling
finieh in macy =zreas. 1n some p:lnces tne relting is omitted
alblogetner, permitting the treer oirculailon of air welcome in

hot, humid seasons.

Doors and Wiindows

For practical rsea=ong, window and outside door openings are generally
kept to u minimun. 7They may ne rramed with wood or bamboo, The
doors thamseives may be wood, ¢r they may ne woven bamboo mathing
stretened on 4 bamboo tframe, s panel of hamdoo hoards set in a
hardwond trame, or - sturdy pateiike harreer constructed of hamboo
bars. Doors are side-aingea, ani fastenings vary rrom the tradi-

tional lntch-shring to Tockemng-2tain,

1f wirdow orenings are provided, they may be framed with bamboo or
wood. Most wisiows are left uneinzed and unscreened, “losure may
be provided in tne Jomm o 4 bumboy of weoaen irnme ccovered with
barb o patting or pous-les{ cnatch, windows are usuaily hinged
at tne ton: ~rer oren - as they are during mosi cf thz daylight
hours - *hey serve Lo exclule the sun’s direct rays or light
raintall.

Roor

Because o:i their nigh strength-welgnt ratlc, bambooe are used to

exce!lent advantage for structural e)ements in roof construction.




In designing thre roof, account must be taken of the ruture and
weight of the ro,: covering to be used, whether it. be grass or
palmieaf thutch, halvar oubos culte, vembor shinelus, core
rugated sneetmet:. |, ushe to; cemert o rile, The dimensions,
ortens:iion, i Yl ox tee aadividual structural unfts that
Support the rool coverings gre varied ro corurm to the require~

ments O; tae _ase.
Pipes and Trougns

The culms of certain hambous, with dle phroagms ramoved, gerve
admiradly lor ilhe fabr.cation of pPipes and trougns.

Longivudinal nalves o' PALNOO Cculing make very satigractory eave
troughs. Where rainrail ia lieht and water must be consarved,
they are used to collect iainwvater from Lhe roo’ and sand it
into a barrei or cilstern for storage. Wuere fuiniadls is heavy,
they are used to Larvy ine ter fror tne roo! to a distant

point, in order <o nvcid excessive dampuess around the house.

Under certain clrcumstances wash weter frow tr:2 kitchen may bpe
disposed throueh baneso ripes or troughs. For thic purpose
8 6lorirg trough is more practical then e pipe since it is more
easlly prepurcd and, 10 clogeed, may be cleared with pceater
faciiisy,

Longitudinal s lves o o4t CO culms with the disphragrs cemoved
make suitable conduiri oy hringine water tor domestic use from
1tc source to tne foure Ly gravity In Japan, :tosed-pipe water
8ystems aure conctr:ted of barhoo but [t s very dil'ticult to make
the Jolnts ‘esnkproo:,

To be suvitet fcr the uges Just descrited, tne vamtoo culms aould
have a diameter large enough to Five the recuired carrying capacity,
and the wnllc should be thick encugh to prevent collapse under use.




11I. Froduction Facilities for wood Based Building Materials

In 190, «» bililong toard feet of hard wood were sold in the world
warket. Becides tho: grent ipqushry ofF suwrills, the vlyweod inaustry is
rapidiy expanding to ihe devrec Lhal 1t nas dupdicoted ite proiuction in
7 years, hamiwcods represcrLed AvpiCAizaat wiy Lo per cent ol the total
productien ir 190,

Heidwoo proes peinoisa/ly dn ‘rogici] sores.  fAbout ninety-eight per

cent of the roreztc growiny in Latin smericn is of bamwood type and is not
Leing exploite: a: present. urepe, beinp the major importer of woods in the
worid, iwporied in Juftl .o biliions of boart feet o hardweod and logs. About

85 per cent of thnt amurib bes mzicted “per: tropical countries.

1. ixtraction ol wood raw materinl

The extraction of iimcer in tropical countrTies follows an arduous
and long procejure os is explained os Toliows:

Firstly, the exirnctor nas to select the wood by seetions of forest,
ihen he has Lo caaply with rovernment laws. 1o some cases, 4 tax must
be paid either fur each tree thzt 13 cut or by hectare of forest Lo be
axploited.

secor.ilr, proccdure used for f=ling ol trees is usually dJdone by axe
or gasoline drivsn saw, Most ~Af the iLime the labourer is careiess while
felling, thereby c.ousing heavy Jrmages to anjucent trees., Felliing debarkin
and Joopin, s aone usvaily by whe same reople who do the felling., A
group of two versons produce about. % to AC cubic feet of timber per day

iy 13F form when workity by axe, -
e transportat ion of timber iy «=l1s0 1iffisult <n mest of the tropical

countrics due Lo the lack of rcad:s. in some cises, trees are pulled by
tractors to Lhe nearest roads  and thel transterrel by ‘rucks to the sawmnills;
in oiher cases, the logs arc thiows down the ilis to creeks and rivers to be
floated down to the sawrills, However, measures are beiny taken to improve

those cuorditicns at In Gabon where a loan of U,8.% 112,000,000 for the building

of rrads in a plLywond BRI ST N
T/ ELTIIOTIUNNY e e
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<« Facts nbout a btypicel timber producing a uniry: Honduras

a——

Hondurss has about 5 miil-Zop hoe Ares or about Ly per cent o all the
ratioral territory is coverel wiin tropic L foraste of which hariwoods cover

abovt .4 wi) dien hectares  nine noerg Y midlicn Rectares an NoN=reginons

haraweods about .5 millinn of heciares.  However, snoat L4 ver rent of the
ool fut Aoss Not ceach L L .. HC 10 dack ol 20egete roats and o/ per sont of
the final cost of the rovpr lumor ftree tiunka) 1: Jevetw te cpening oi 1oads

und transpoertation,

f great maloritv of the cawr<lis ST characterizzl by their low productivity
an1 high percentage of loss of meteris! ave to inac equat € methods of operat ion
and lack of efficient rachinery,

D}n‘;ing ihe year <90, Honuuras sonsumer: USP «.417,500 fram the woon industry
alonfs.;“i" There has heen s rapid increase in the amount of #ood being enported
Juring the period T9L5-3965 { from Usd 4s8,000 in Ly4y io USE 7,28, 500 in J9)
nainly soft woods {(pine) to its neighboring countries in Lhe revion,

Nevertheless, more than 4( per zeny of 1he housze in the country have
edobe walls cor batare ue and oley 11ie roofs Wi*h a tizbter structure, Alrhough
Henduras has lurye reserves of = pes ~o, ¥oou has not been ased more intens; vely
due v & lack of normalized proiucts suitably Yreated for the r conservation,

“ne use of industrially nroces <ood 10 4 witea to the production of doors,
windows, and roof components which resnong o a Flactuat ing demard, Further-
more, - lack of aizquate technal UfY amd research 1 the Yuilding field has
created a gap bLetween the exiotrce of vescurcaes uri their application in the
construction industry, This situation has restricied 2 wajor ievelcpment of
the rational utiliza‘ion of w oo,

R U —

o Eibliogreriry sce 273,




The kap boiow illusirates the existence of hardwood and softwoods

foreuts in Feaduras ond the iecation ¢f main budlding materials industries.

Flmann
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reacisy receonized is that of defects in the

The strengih of clear




wood {ree from defects is alsc affected, however, by sucn factors as moisturc
content, density, and rate of provthe in adatvioa, while it is popularly
believed that certain ciber Tactoy- have ar inJinencs on strength, reliable
Aata have iwiicated uny of theoo neliels o oe fatve, ‘'me infiuence of
certain of these factors wi-l o L ismissen Drreray L bhao segtien.

3,1 Effect of Densit» nn Tirenith

The density ar spocific sravety of o Laore ~ Y wouwt is an excellent

index of the ipoune of vncs sebalance cortainst in fae piece, and

hence of the stiengin of ~h piece. e zenzral, a «pecies of high

densitv is righ~y in post st reagth propesiies ihan « species of
lower densiry, Uifferapces in ihe struoinral arrangement of the
fibers or in tne asoart of sesine, guns, vl vhher extractives

(which add %o the woigh' ouce do not ecniribute se much to the strength
as would o lire amouat ¢ o0 substonte; DAY cause LWo species o
the same average speci e orarity o enhivad nilferent strergth
charactzristics, Lik.w.oe, o svocles of wood are eqgual in come
respects b2 cthess of higher density.  beparture ol a specles frcw
the ienerai rceialicoandr orver Iodieales sone axceptional characteristic
which makes bhis apacies merticnlasly dosyrabie for certain use
reguirenents,

Density affords a niill verier iroec of airengih within a species

than beiween sperivca, The heavie.® piaces of any species are

general v . ‘¢ 3 .imee as high in density as tne lightest, and are
corresporvd ingly sironger.  Thus charactoristle is recopniesd in the
stress grates by allowiry higher working strosues for dense material

of certain S iumiin SPEliED.--

3.2 Strength of pivesried awri ¥ilv-dvied wocds

Claims have been made thzat air-<iriud vood is stronger than kiln-dried
wood and the reverse, Corparative teste hava shown, however, that
good air arying and gooa killa drying have the same affoct on strength,

It is important, however, to note that swevere kiln corditions may

o/ Biblicoran o o

-
o




isjure “he strength of o pisce of wood withcut pruiucing any

vigible iilferance 1n oppearsn e, moa kiln drying requires the proper
avolieat: on of nila eonlititng angropriate Lo trs ospecies, srade, and
tnicknens “eung 0 oaed.

The inte.livors = lect.on of spe.ies (or various uses in prefibricaien
houses ani She cocnar qesizu of Jont-carrying dembers, sWhothor (russes, stressed
panels, or sandwi nes, voorl L Ii R LOn L e strengit properties o the
varions Word spenies.  Che slvsmeth propert 2s o ts determined should incluge
wending worengle e L1 Tnens, oo sniemngia and etiTrane as s heam; 1wnact
s.rengll, or obility Lo absort shoeks or suadop Blows; Somprensive sirength
rarallel o grein, or ctrentlh . 2 sost; compressive strength rerpeniicular
19 arain, or ability *o pesist lonis on the side grain, ar at the end of a2 besn
ov joist; shearing strerpth; hamines:, or resisrance to imdentation; -3lc§.vage;~.,
or resistance Lo spiitting: and tensile scrength perpendicular to Frain,—

e Toepes of Lunber

Softwon legs are cut into ceweral types of lumber, Ulmensicn lumber,
comon boar's, rindsh lumber amg pattern Juweber are ordinarly usxi in hcuse
construciion,

Dimensicn lusber Is 2 or pore inches thick.¥ 1t must be strong, stiff and
undfoitn on size since L is used 1oy freming -- tor jolists, rafters, stwds. 1In
gracing, this tyre of Tmber is classifies on the basis ol strengin as either
comen dixension Lwhar of shoichoral wimension Yusber,  The latter is alwa2ys
four or more inches wide,

Cuoamion boards {op merely "veardst) wre less than o 2nches thick., They
have oqualt alrer ane ale plihed on cne or more sides and edges. Common boards
sre for genwial w0,

Finish lumber is umber of select qualily. [he iowest grades include
pieces whose Jefecha rommally can be hndden with s eoat of pzint,

tattern lumber 35 special-purpose Lunber mwchineuw from common boards or
finish lumber,

Do Use of wood e 2 raw Material

The wood~-hagsd npanel irdustries stil) account unly for about 6 per cent
y

of the world's consumption ¢* imiusirial wood, "he prowth of these panel

A U, AT . W W

# Wher lumber is 5 inches or more in thicknes:s and width, it is called "timber",

Ve (AR .
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products nas markecly improved the efficiency of the utiiization of wood as
a raw material, Une of ithe basis ideas of board peneduction is the elimination

of defecte of '"he raw rwatcerial throwh aisinlervat ton of smell-sized fibrew

or particies so that the =nd prodncts becoms uni®orm 15 tenture, The industries
[}

will tend to ntilize lower rade row asterinls wherever the rice advantigc

over hetter ervies jo of sulvieiony joraituis,

s -~

| Wood te o wiozly weel Tor il praiacaen of plywoxd, Tibreboard, pariicle
coard, wood-w ol board. Flywooi ic the mos’ imporiant of 111 the wood-based

vanels, 1L hos weny desirahle propertics wna = great increase ir congumption,

i

A fibreboard ‘s a shedt of matepial mad > from Cibves ol wood or other igmo-

collulosic mwaterial ani tanufacturai Hy an intertfelting of the [ibres foliowed

S R

by campacting between volls <r in » riuten press. a particle bourt 1s a panel

< ipssont

mamifactuved from particies of wood co obher L. ascelladosic materiai honded

by the wae o¢f an orsanie binder ani ong or nore apents such as ent preosure,
meisture, catalyst, «~lc, For Lthe manufacture of fibrehoird and particle board
oad of nearly iy dimension from a larre nuider of gpecies 1s beiny used incluning
cilviculturas thinndnes and resioues Srom logeing opevatiors as well as fron

sawmilling and other foms of ( rversion,

The manufucture of wiod-wool toard is comparatively simple and can be

carrial cut without elaborate equipment, vhere large outuuts are desired, the

process can hé mectanized Lo a considerable extent and heat. aurins of the birder

i can be used o zpeed up prroduction,  .owdewcel is mode by shreddine suitable

i
3
i,
%
g
i
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blocks of weod in A slupie asenins,

Chemicully tLreaied wood Fitve {s bound with For? land cemenl and precision-
monlded inte slabs whirs sre nonsinflemmatlc, Lorajte-proof, pussess hiwi
thermal amd sound rusulaton, apa provide o« good xey for maintine and plaster
work. in wari snd hundd regicns, spest from o its Tire pesistance and sound and
thermal insulation prorectjos, ity maicr cdvartige Lien in its resistance Lo
termites, ard wermin  lts Immurni's %o t2ites bas been established by results
lii iorturrece West ftrica.  3labs with softewood inserts were iiaid nedr a

termite cojony for o periot of six months, ¢ficr this time, e slobs were

wmalfeclted, while the soft-wood inserts were almoct completely censumed,
’ 18
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Gicup

Witbre Bu lovvr bearsls, Ircludins Chipbeara.

-

Croup .« Asoucsbor oads

Group 3 - Zlazter Zowrts, woodw- ol LHlabe and Lravboards
Grouv 4 - Laminabed U0t e tongee

Group & - ULluranlt oot L eL LT Suaus
Yroup 6 - Teneare’ cua wan

o . B R e e Yy g
Groap - sl ras o WCTLOTCS

gunldior Moocis ar ccing antrodueed into the vallding field according
te i new doveloiwer. o 0 thedpe voreSacture, Ve indusinalized countries
81 - using thee for ~a3iL rvs, walle, oo, tureitura, etc, 1In the tioupizal
cot trier ) Lhewr e o ant Peep used 1 relation to their uality because most
of e ecountries icive Lo amport e trarcloce, thes prefel 1o use local
patorialy and methods for Potidim,  Yhe cost of these imporven moteriuls
vir. "ram 5. Co10 o sguare oot (hardoosrd 1L Lo .o, U0 per square

font. (Lmainated niastic board 1/3"),

. : B - T AL . . 4 1. A . o - » . i o . 3 - R T
Tl Sy e e D T e pie s ontds wodich are
i -y i P -
' NN ) ot S : 3 potasiroent ey . Do o L eee

beas s ean be nze: Tov thr mabdn, of furriture, for concrete iining {fom,

for xierior finiab, thery 18 on emovsued surface boart, sound ah=orkiang ete.
Grovs 4 adicacss *lie otes of niaster bouds, woudwonl slabs and strewboards.
he teards inlica.el 35 jremn 7 ooren the cpes most wdarted 1o the practical

use ard alaborariocn that cuan be reailzen in tronical ccuntraes. Most of those
boaria use as o basie ozteriar fibrer, struws, wue., which crow ranidly in

the trovics, These [ibers are cuonprussed ord horled with comen: Lo produce
Ledieds o7 blocks whick cun ba used lov walls, ceilinyc, slavs, <te.  Groups 4,
5, 0, arl 7 indicate boards which ace sore scphisticoted for finishing and

decnration purposes.

i. Factors whicin_ limut the expunsior of wood-based progucts industries

e .

in tropical rouniries

The foilowiny basic obutanles are considerad Lo have vrev:ited tie expu:sion of

\ - e I I e . . R . . . .
PraMCLis . e counmint o D e bagen vl ot e oriels i tronieal eontrles
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doean by ctimicaced with the toch feed L formation erd droductior faeilit!s s

(VIS T

of today:

‘2) Inaccessitility of timber resuurces; {b) Lack of processing plants;

.~

(e) Risk of fire hizh fons.rance costa: i) Rist of other wood =i estroying
agents (aspecially lLermites); (e) Leeisiation restrictine the use of
wood in builcing; (£ Lack of quality control for weodar buildins
material; {g) Lack <f technical skiil; ant {h) Lack of gramot, fonal

activities.

They can sraina’ ly be elinminated throucen Lhe utilization of adequate
procuction techrology and the rational utiiization of tne finisheu products,

rlante Tor processing ad s2iaborating woed producis shenld be accomodat.ed
Lo the market regnirerents, [ products of ~ood qualitv at ;s campetitive rost,
car be mwie svailable, ‘he building indus* =y wo.ald abscrb their cutput ard
cases of desiyn Limitutions, building code requirements and insurance limit tfons
can be overcore. It wouri be advizable that in the deveiomwent cof the woo!?
industrie; in tropical covnbries the industrial interesty should also urder:ake
the overail prucess of keeping up with the required raw naterial, like devising
reforestation schetes, selection of species to be planted and assuring the
quality of the finiched product.
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Wood as an Iuport. Substitution Measure for other Building Materials

1. HWorld extracticn of {rrest resources and their utilizetion

The woria extracled Yrog ots Forests during the year 1960 the amount of

v ey e Ve . o . .
1,731, CU0,000 mo ef wosl. This quentily ordrinsted Yrom approximatoly 100

countries, inclucineg . 7% species. It is esiimated that such an amount of

wood would ke «ufficient to streteh around +he world en the equatorial line

42 times 1 meter wide an’ 1 meter thick. -

wortd ixtraztion ip 1960

s 3
Hillions m’

Europe 310.7
USSR 369.0
North aAmerica 4,07.8
Central imerica 35.6 35.6
ifrica 155.0 155.0
Scuth Africa 140.2 130.2
A81a 3012 3C1.2
Pacific irea 22,0 22,0

lq"_‘lsé’ = 10(/") M.O = Bﬂ

Accerding vo the above table durlng that period the tropical countries

extracted from their forasts 37 por ceot of the world total of wood, Further,

the wood 50 extracted in the world was used an Tollows:

G 1 for el
38 ¥ for savmn or iaminated wood ,
L% for nulp,

1¢ ¢ for posts, beams, olhers.

A totz) of 20G.7 million m” was removed from the forests of Africa,

Such an amownt was used as follows:

’

L
wte
—

/'

Holiogramhy n. 92




is

~trochemical

ia

-
-~

rucrion Mate
P:

as Const

tics

>

i

Lien,

P.

Dsva from A,

-~ &
LS

Jevelopunenl

e

th

1Y)

gicnal Confe

cor-Xe

v
IR g

“

1A

»
4.

N\ -

Neiober 19

ran,

Countries, Teho

&

i

Develorp!




Sawlogs, veneer logs

and_logs for sleepers other round wood fuel wood Total
3 ’ . :
11.0 million o~ .6 million m’ 176.9 willion 200.7 million
,) 3
m m

From a total of , (0.7 mj, aprpro¥imeiely 8¢: was usen for fuel,

Utiiizatiocn ol the world's produstion of wood

Regional, Forestal

Boards Plywoodd zone hardwood
turope wUm 15% L%
USSR 3455 %73 v, 4
North !merica 30, 589 =54
Centra) Anerica %) #* 672
south /merica 3% ) 1% ) 81%
Africa %) _ 19% 1% ) _ 153 YT
Asia 14 ) 12% ) 78‘
Facific iree 2 ) 1Z7) 69%

¥ Less than 1Y,

1961 Total Tropical export of hardwoods,

Central America )

South America ) 12,169,100 cubic meters

Africa :
Asia )

Z. Use of Building materials in s typical tropical country in

Latin /wer..a. cxawple: ranawa

In the rura! ares. a hish percentage of the howses have earth floors,
second in ori-~r *they hiave wunien [lcora {rough lumber, reeds, mats, etc, ),
In the vrtan irea., copcrete tlcors are Tirst in cruer and toey reoresent
about 5SU per cent o the total; seccomn! in order ie the fleor made of wood,
as a 1) per cent. of the resi,.




Gl

In the rural areas, the walls are wmade of palm leaves, grass and cane
reeds in about 18 per cent and of daub amd adobe about 21 per cent, PBricks,

concrete blocks and stone walls represert approximately a .3 per cent,-—'

The ity of lanama corsiitutes tre najor important center for the con~
sumpticn of buildirc materials in the country, wood buildings represent
35.7 per cert of the a1l in the rattor Wity o R percentaye of thig amount.
concentrated in the capital, Wood is used in Tloors, walls, roof atruclures
and ceilineze. Ar arcovnt of the uae st joral ard imported building materials
used irn houning constructicn is given below to give some tigures for further
reference,

<.i lge of Joral and imported materyals
The tublic sector Yeusing Programme indica’es an average net cost
of US$ 2,200 for a tvpical 49 8q.m, low-cost dwelling., Of this amount,
US$ 1,50C (€5 per cent) reprecents the cost of materials and Us$ 800
(35 per cent) of labor and cther eapenses,

Of the total cest indicated for materials, 48 per cent correspond
to materials produced or eiahboraterd locally, the rest is used to buy
import &l materials, The followine tables ronsiders the msir building

processes amn! the percentages allocated to each of them.

Lecal Import ed
Materials Materials Total
Cement. aml aggregztes 36 U 36
Metals amni plastics 9 13 <<
Woods arvl derivates 1 IA 16
Equipment and iastallations 1 7 8
68 Py 100

The use of galvanizea iron sheets for roofing represent.s the bulk
in the importation line f metals and plastics. According to 1940 estimates,
bl,.6 per cent of the total dwell ings in the countey ard 77,4 per cent of
the all urban bousine hal paivanize! metal asheets for roofing, Lately

the use of aluminum sheets ias alse veen intrduced as a substitute,

. Lo E-a g - - - I
2 Bibtliowrarny o, 0 G
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iy calerlals industrv pluys 2 key role

in the developnent ST0LE3s,. yartivdarly da thie Cevelomment cf Lhe industrial |
z
secter.  From this poivt of vicow tne present capacicr of vhe africar buildine

raterinis industry do “as Frer sat isfonet OTY, a4

|} oy
a4 ancul €

oper cent of the value

of Lre cortinent's cornaupn o ol LHLIAINe peierials is imported. is is an 4

average for Lrrica, indeztine ‘uan 1 some of fhe weriviiual countries the
sitvation in even vores, Teren: Lvepds oo Aoy dndienie iy substantial changes |

in the situation,

>

The Froes naticnal predue, of vhe an Leun continern: war estimated to he

abeut UNG 23 biilion in 1964, wrowssata) Y oune=twe 1t of this, or ailmoct

s
i

LGS 2 oilldon, repres.ited jrvestmer is TnsLraeLina, l.e. buildinges and

other _castraction worgre . Generaliy, ahoa” Lo per cent of the eross cutput

off tne eonstrnciion iadusiis i valae addatl and {4 per ceni. (s expenditure on

lotermetiary fapats,

-

In 1605 the ewpendiinre on builtding materials ani camponents

srovnted to VSl L billien, ™e ahece of Lrported ralorials has bean estiruted

to be uere Lnar 50 per oot wiiicl mesrs bhap Afrd can conniries spend annually

anout. USH &00 »iliion on iaperted vuliding meterials, It is wort: neting that

in the worsy cuoco, thege imports cost foar oo five tires au much as in the
contry of origin, naciuee of expensive trarsport, extra handling and profits,

prewiun for insurarce Lo cover brsakkage or less, ete,

3.1 Tdant sive reqalrement s i the vadiding malarials irdusiries '
2L A Yoo Afn il dLrildll, LTFMSLTYes

lo mout of 4he [frican countrics iotal consumption of buildine
materiale s chove tee Linimegn capacity of a mei=arr ouiiding manerials
Tactorv. Aub o e distribution netwerk 13 often Luid e uate,
centralizeiion of rracuction ir onpe or Ter “actorien would creat e
enotmeus djifficrities in suppling the more remot e pairts of the
countries,

I\*at.\.nr;;.l.l_v, the problem is very nomplex and many factors have Lo
be conslierel belsre chessing the Localiop ardi the s=ize of a new
plant. Special condiiions exis!l ip the lard=-iocked conntries where

rices of imported builiing materials are so high that small-scale
K




factories with their relatively high overheads could be competitive,
However, Lhis should not step povernments of these countries ram
aspiring for crtinel solutien. ihrovgh 3ut--regionul co=-operation,
Because of vhe pesition of raw materials andt tne size of markets
it i:x nncessary for vertain irduvtries to base (heir procuction
capacities on n sub-repionzl Lr regioral basis.  This Lavolves shuring
ovt of imias'ries among sicrfecent couniries within the framework of a

Frograame of sulecariens” co-speration in which interchanve of frodusts

like sheet plass. iron ca steel, refractorics schestos cruent, ete.,

could take place,
The common market, of Ceniral Ansiics whieh - pased on suo=-

rezionai ce~operiiion am’ which asplres 1o base 1i- protoction capacity

t
@
w
o |

on a regicnal hasi inislasive waieh could grew further in the

building field wspecialiv as %o miunt size reyirement s for the wuanu-

facture of jroducts which require indtisl costly “nvestments,

L. Cost: of plant inatalleticas

Studies made Hv Flber Resesveh Ine. of veattlie, vicshingron, in Panama
during 1963, indicate tone sollew:ns initial investment lor (d1flerent procease:s

of wood 2nd plants with different, capacities in urder of magrnitude.

Beard Fest U, . Lollars
1. Small Sav kils 23 thiousand board fi, ) 160, OO, 00
“. Medium Size Saw
: Mill with drying
overns (L0 thousand caily) 1,100,000,00
3. Lamirated ilant wi‘h
drver {frames or
111 oray ( 7 thousanl daily) 300G, (00,00
Lo Ylywocu piant w.otn
hot. presses {50 thousand each periud) ~,C00,000,00
5. Waferhoari ilant {25 Ltons daily) 1,350,006.00
€. Hardwood §lant {20 touns daily) 1,7:0,000,00
7. Faper Hill (56 tons daily) 5 600, 000, 0

Tropical countries have acouirea costly experience as Lo p.ant sizes

installed in relation to the actual demand of elaborated products. It has
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occurread thal larpe plants have to be instailed when there is sufficient
demand Lo work the egquimmen: or un ecenamic sroduction basis., Other cases,

unfortnnate resuits huve hern noted dve Yo 1he untalanced relationship between
actual demand and vroduction,

8 o T SR At ah s s
s - v LR el o (AR PV 2GR 0.

It has teen aolad ‘rat seue Leesical covnuraes are beginming to think
o the housine shorta;re and other social problems not 25 a national liability,
but on the vontrapry, as a ~nallange Lo creat ¢ new assets lor their emerging

economiea, It i~ alco of svecial interest Lo wention thal many shortcuts are

being applied an hbne (daptation of technologroct advances 3s they aapire to
rrach higher standards of living,

Te consumplion of wosd based protuects in Chile is considerzble within
the centext of latin Anerica reglon arct the world as the fellowing summary
shows:

totimateu Consunption of pivwoed, Fibreboard

and Particle Heard 1944/00,

i gf(.v\ s
. —'::P.Lug.
- wieadtihil

¥orld Latin America Chile (a)

¥ lywood hat 0.¢ 0,66
Fibreboard 1.5 0.6 (293

Particle Roaid O hH 0.2 0.30

tal 6,9 1.7 1.89
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6. Estimates on the nse of Timber for structural purposes in

tropical countries

There is at presert ar averaze of 5,000,000 cdwellings being built per
year in /frics, isia ,nd Latin america. according to the anruui Bulletin of
Housing =snd building (tatistics for .ufrica, asia and the Far East and Latin
America for 196-1975, the total housing recuirements are estimated to be
in the neighbourbood of 240 willion dwelliurs, o arnusl housing programme
which produces 6 to 10 dwellines per 1,000 inbabitants is therefore callea for
in these regions. We also rafor to the anrval Bulletin of Hjus‘mg aid Bullding
Statistics for lrope 1960 which indicatwes among others that during the year
1960, the J.5. achieved an output of '\l dwelling rer 1,000 inhabitants and
the Uinion of Joviet Loctalist ftepubdlics li.u iwellings per 1,000 inhubitants,

Heg-rding the neens of tropical couatries, i inrrazse {ram . to 10
dwellings per 1,044 irhatitants in the period 196.-197) 18 recsssary to cope
with the demard, This increase, whiech han taren trau 1.5 to “ per cent of the
gross natiora. product in some countries world have Lo be stepped up to about
6 per cent ‘o fulfill the housing re :irements.

If we assume that fifty ser cent of the houses built in Africa, Asia and

the Far Zast and latin futerica are onhe sioreye: sinvie dwellings (the others

wouli ve in two~story row nousing, apartments, etc.), of the ,500,000
dwellings corsidered (U per cert of them may have 4 timher structure as the
rresent. trend chovs. Considering Lhat thess dwellings are of a minimwu improved
type with a roof ares of 70 s¢.m. per unit equivalent to C.g)« cu,m. of
strurtural ticher per aweiliing, then, the conswry.ion f strustural timber for
this type of duwelliny, woultl te of approximatel!y ul', 000 cubic meters, Jn order
to cowe witr the future reguirel Jdouind, tels (woupt. wonld have to te multiplied
by five whick gives us a total o 2, AL, subie peters of structural timber,
To muske things mere Impressiva, it wmust be adaead that this voiume does not
inclwie timber ured in industrial structures, floors, wcors, framwes, panels,
stc,




6.1 Windcws and Viinaow-l rames

The alvantages of the wooden frawme window aver the retal type
are ma nly its lewer taliial cont awd facility of repalr: sowe of
its disa’vartapss oo o nfohoe dpstalission cost and a lower natural
lighting area in peluticn $o the total onaping, A regaris cost,
however, o GCeruan avbaority aseribes the woeslen wirdow's continued
ominance i cesicdentin) cwnstructiorn Lo ity chespress, Wurther, a
delgien estimate sives Lhe price "ol oo, o7 wioom Lo Grthern pod

vine ot oz% Belghan franes (530 tuwbeo, 99 oriinary wirndow glass)
against 1L,00% ror o netal wimiow [lnciuvding 075 [rancs for soecial
glasy demanden by che mebal Uraws:,  The sacein, indeed, is sulficient
to enable “uk wno o variyets of ureoical wouds, capable of giving a
wide ranpc o ducoritive aiiects, L0 replace pine without surrendering
the price w vantage, 'Tis is rpparently not the case in Yrance,
however, where Lhe penettavico of Lhe metal window has favoured mass
product ion metnods and coot redustions, bringing the cout down te the
point where i io Jitils dearer than & weuden window,

Tre coaparat ive maintenance cost is ztill a matter for contention,

A wooden window, wiether nuinted or warnishe!, neade treatment at
intersaln «f abont three vears; o metal window is subject Yo corrosion,
and requires anong’ anti-corrosion treastwent., This argument apainst
mebe! . newever, 38 tant lesine it validity,  Anti-corrvesion 1 reatments
alresd  woa ohe matiet pmarar ec imamntt e fran oxidation for up to ten
years, ar:? owrrent research indicate that i will soon he possgible

to .enrtiep thiz period,  Thie cwveloument will help the metal window
to gain roeacior accemance, caie past ewserierce of metal windows,
ncLably in ernstal areas Wwrere they hiave been cuposed Lo ~alt air,

has Leen extremelr unsat.isfachory.

Nrorrosior is not a danger in the aluminm or wiasiniwn alley
window, wiich is aow entering ihe markel, o most countries, however,
dura L iuw window costs frop 1,700 to 1,500 fraces per mz. The
cost of aluinium, nowever, ¢ continueusiyv falline in relation te

timber und steel, and ihe spead of penetratior of aluminiwm in this
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field will devenc largsely on the evolutior of this price relation
in individusl countries. it is significant ‘hat aluminium windows
have made rreast progress In recent wearz in Canada.

There ‘s a reneral tendercy toe use matal fremes (aluminium alloys
or steel in tropical countries due to the ipateguate nse which has
been giver to worden winicws  Howeye -~ in *he coastal areas in
the fropical countrieu, Jue Lo the evneuure to salt air, it has
been practically imprsaibie o guarantee any metsl from oxydation,

In Cen'ral America, the ceost of 2 window of aluminium alloy
frame and jilass louvers 732" thick runs 4o about 05$ 12,00 per
square meter,

To remice costs in che nanimur improved dweliine for tropical
counirias described before, efforts ore heinr mace to subsiitute
openings with pre-cr-st concrete ornanentals, which do not fulfill
all the funetions requirad 'n the tropical countviey, but reduce
prices eifectively 35 this vapect o the dnimun Jwelline, Hsellings
in the middle and high incomwe bracket ~enerally vse the more
gophisticated metal (eluaminive allov) window frame with elass
louvers or large openings with giins panels and meid) frames,

6.2 Doors

No element. of 'cinery has underwione such profound modif{ilcations
in the cource of —ecent decades s che door, Tet the overwhelming
majority are still nade of wood in some Torwm or ciher. Mstal ard
glass Avorz. thoueh findine ivceausing appliecation in industrial
and commerciz) premises, still play o negligitle role in residential
construction,

Thirly years avo the s0lid panel [ramed door ceiwnesd supreme,

Today, the s0l3l wood Jdoor is a rarity in many countries and 18 fast

becomini 50 in otnere, Tty place hias beer Liaken by plvwocd and
varjous hollov-:core flusi dioras which have provea cheaper, lighter
and of better dimensicnal stabiliny,

Plywood Tirst ent.eret door construc’ ion i a suustitute for
the paneilin: indisht sosid frame doors, Subssquently, Z-mm, plywood
was [ixed con eitrner side of a softwoed frame, giving rise to the
first {liush deor, The transition from a solia core (utiiizing

sawnwoxi or blockboard for the core} to a hollow core door gave a
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cheaper and lighier dcor, with no lose of stability., A variety

of materials can he utilized for the core, and a hollow fibreboard
celluiar core on 1 wood Frape with hardboard decks wes the next
stage in the eveijution of the flush door, More recently still,
doors wi'ii narticle=toard cores and venesr racing have entered the
market; processes have veen devised ior the pressur? moulding of
wood frame, core particler vl vencer inlo a Jinished dosr vmit in
a single vperution., Thus while the plywoot [lush door is «till

important, the hepdboard holiow-core Tiush door and the gariicle-board

door are vigorous challengers. Indeed, in the United Kingdom the
great majority of fluen dcors are ciready bambosrd~faced while
in France the hardboaru-faced door is likely to overiake the plywood
door in the near futurs,

Some (erman data are available (table ) whicn demonstrate

the weight, cost and wood content of tnree types of [lush door:
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Three types o fluch deoor compared
Colid phoc s Cluywod Hardboais decan
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. -, Do o sg nanels core
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aaverss) e i 6L D10 LOL1
e Decenn
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Corsumption sawlors Havloers Sawlops
- ro——— i Vew  ——- —-—-——-(4‘-— e 2 e
N oo
material n% (r) o102 L7 0Ll
me ..
o Vepeepr loog Rouna 1Lore
e s et S It e M
N1 L016
Total 00 O30
Wood rezuired for tne marufocivre of a Ciuch door (Mubie dectasires)

1
ooy alomend } +
omy Lot
oo Tare Nrosn door

50iid door (rawrwood oniy) - - - - - ™ L5
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Jitreboard {luch Aoor : 1 1 1 L “ 40
RN VTR Tarticlo~-hoard Voveers

e ?

varvicleeboard {lush doeor . 16 Nto . g o i Ha

o D2 off working neterial F.  Awundvoot eaive lens In dmd.
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6.3 Parels or Partition Wxlls

ne general trend is e¢rident everywhera, though it is proceed-
ing at different psces in different countries - that of getting
avay f{rom wet plaster vork, which sears destined witimately to
play a neglizibie role in ihe constriction of interior walls. The
reasons a.e of ifliio .. eodce, incluaing cost and shortage of the
nececsary cilile! labour; vnt the reduction in ccapletion time
connient on Liw elmincilon of plastering (which requires drying
time and hinders other couidetion oparatione) i perhaps the most
important factour., Here the vacent, trend in the Ubi, vhere woode=
frame constructiun ic olme i universal in one-am: two-Tamdly dwellings,
s 1lluminat iy, nmetwoen VAQ and Ly07, dry-wasl econstruction in
interior wall surfccing resc from 29 por cenl o 70 per cent; gypsuu
board is currently the dazninant dry-walil material, accounting for
zmore than “G per cent of thn divierli yotfentind,

The shift *owards dray-soil constbruction rives not automatically
crpandd the warke’ for mawroocd, theuzh 1L of fers vpportunities for
hardboard and particle-beax! . Ot wherc nescenry gives way to lighter
constructions, whether pre-fabricated or not, a new demand for framing

timber arises. ‘Vre-IaLricaticn, slreauy widesorecu in many countries,

is likely Lo continunr Lo gain ground. It allows for more eqnomic
vse of wmaterial, Sactory quallity cont col, and iyricl erection,
standardirzed desigh, usually held to 1ait conswaer choicr, nay

in the long run contar on e wellirg owier or occupant a flexibi-
Yity vhich, bat o vy W, el Bavie been beyond his dreams,
It 16 rerorted thet an ¢vierimestal house hac already bean built in
Geteberg wherein the cruy §ixed eloment are Lhe stairs and the
bathroan . The rest of the living space is distributed at will by
means of movible pre-tibricated particvion walls., In resident al
construction, thig syslan is sti11 a new concept, though it is
encounterad increasingly In the desivn of office amd conmercial
brildings,

[t is obvicus that if an lupach is to be made in velation to this problem

the ; resert situation in the tuilding field has to be modified, ways imst be

cpenc . to new technologies, materiale and design approaches. It is not possible

to b~ living in Lhe moon age with the concepts of traditional handicrafts, in
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the building field,
: 7. Steps to increass the use of wool s an import substitution
measurs dn *ropical eco ntele;
Tropice’ countries vus. e conccions of <her ni.'ural resources and
: how these -ar ‘e *-insforme: into tuil ing materi.ls, cnergy, ete, With
this knowledece, ~tevs cir be tuiom to _n-recac *ne vre of eyl nmatural
resourcer like ‘imber s presse, sbtin, JTanoas, ete,  In tae following
sumaries and drawincs | Lario.s Looasing per lects daveleoped in Central
:

America witr. that aiu dr~ jreseriet o selested examles,
7.1 Ir tre /alley of §in Afudr, Honduras, wooi is the basie natural
material whish prows Chodart e i the rw.iona"—‘
An experinental house bas hec: buiis shiowing the foilowing costs:
Fourdaticns 3.13 7
Floors 25,589 1
Walls i g Y
Roof 38,57 %
Cerponiry 10,2 1
On this type of hcuse, the )abour represented Us§ 66.15 = 1.6 %
and the tailtdng matertals . o, . L, .. L L L . Us$ 393,43 = 86,2 %

Wood wrs Lhe basi~ m .aial usen for the structure, floors, walls,

doors, stairy ua~ partilicns.  T™e cost of hoard feet treatad in
autoclave wiih Saelish s3alts Mo wan U, :L £ per board oot

Aorotal ot IO 157,56 was the zour »* the trocated wood g
thus representin, ihcut 35%¢ of +tbe tota' ccot of tLhe raterials,
Materials 'irne nails, bol'e, wireme:h, glass lonvers, eio, which
were “"nU sttt L T 0 steg Lo Ut Th or anproximatsly 19,37
of the total coct of naterials, A sebstitrtion foo that ameunt could
have teen rnrde by nain: e timbs, wooden lewrers for winnows, eto.

T™e foiloving l;mirse gliow constmiction ae*aiis of the dwelling,

7.2 Bpsrimaits” Fousin, in Homdvrae, ‘xanple of entersive use
of woed,

Row Housing with two ficors, partly conecrete bhlock walle,
interior pactitions, ac well as extericr :ront and back walls of
standardized wood panels. The structure arnd floor of the secomd
——— |
i/ Bibldography o, Lo

1i/  Tiblicygraphy b, 2%,
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story is alsc made of woex,

B the une ¢l wood in walls and floor: an import substitution
was made: ‘here . alsc 2 saving in the weight of the huildaing and

the honiiing of aacer’ele Y mime lozal labour in the manufacture

N . e " . . ' el
. L. L e [ - s .

€. Lther pessapilicd sy of sabsiatnting wrgort: 9y the vce of wood

an the obul Jang anauvstre

In most of tie tropical counted-n, the seneral tendency of architects is
to folilow the intermationas paiian ¢ vaterials oo buildine, especially for
industrial, commerciai and ronsing structores.

Jue to the fack o basic informat ior like availsbility ami tschnical
properties of le allr precuced components, somctimes desirners ind builaers
prefer to use materials well known in cther ccuntries. However, it uls» may
oczur on rhe cther han! that in some cutes, a nroduct which has teem (ested
under ceriain conditions of nurialty or sglinity, will react ailferently in
tropical conditiony where relative pamicity mav be higier throushoul the year
and constant sca breezcs moy grevuil.,  Tn these cases the a«pecte! performance of
those onildine materials ‘s alteral, A8 an examrie  we went.ion the thin
coating, which are wsvoliy upriis: on a:uminum atloys vhich are (orrodet by

constant humiaily combinei i ehrong salinity in the air,

Most. of tne Iwellingy in trepical countries are cne-storv and have
galvanized ron sheels ac coverins., A badl ing matesiar to gubetituie Lhis
tvps of reofing ‘ral la:s Lhe impoimeakilization of the galiantzed iron and
the insulation quality o he wood hes teer derelrpet in a tropical coantry.
In Bragil, Mr, le Mellsr has been excerimenting with the production of a
plywood corruratel snee*. 1/, " thick with o thin alwrinm fiim on top cf it
1/500" thdck,

Industrial builidings could ta cdeairned with wooiern trusses of ¢imber
and plywoed ¢r laminitec plywood end thus suvstitute imported pre-fabricated
g’ eel brildings . Threre is » Lardency L use more and more steel and other

wetals in the tropical countries, without conmsiGerin: *t.e econcmical implications
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and the costly maintenance which these materials require,
iarge commercial buildings could reduce weight and cost in the structure

by using exterior and interior wood panels instead of concrete, metal or
glase divisions which are now being used irn many tropical countries.

For one-story and two-story row dwellings, cost, weight and labour could
be reducea through ratirnal design and construction, substituting wherever
possible the use of aluminium, steel and glass, materials which generally

have to be imported to tropical countries.



v. Future Uses of Wooxd for Building ir tropical countries

l. Financing of icw coznt awellings and their durability yuarantee

Financial requirements for low-cost Housiap construction demand a
specific durability of the srtru~ture to yuacantee tre investient, The awelling
should withstand decay “or at lewst the pertiod ser to return the initial invest—
ment, For low-rost houses this per:ad na: been extences during the Jast few
vears from .G to 30 vears Lo repav carital and lnLerest which var:es {rom 3o
to 3% per year. However, low-cost dwellinss are beinr constructea in wmost
cases to withstand a larger period of life ucing permwanent materials iike
burnt clay brickz tor walls, reinforced concrete structures, etec. That is,
within this pattern there is no way of using building uaterials and components

P
QO

& limitet aurability but which carn ve replaced easilv by utilizing mass
proiuced tvpe of elements found in the open market. In i way, a similur way of
acquiring nowadays units like refrigerators, washine machines, cars, otc., The
financial implications of Lowering the initial cost of construction by using
renewable materials with the possibility of obtaininy rurther financial
assictunce when those miterials arve to hbe replaced should be studied., It

wivhs turn ont that a larger number cf houses could be built with more flexibility

for future growth ami even a chanve of the character of whoie neighborhoods
Jduring periods of time.

<. Factors which arfec: the use of rough timber and sawnwood for dwelling

cong*ruction in *reopical reecions

¥ine weeds like mahorany, cedar, teak, etc,, which used to be used in
rural areas as structural members as columns, beams, joists, efc., cannol te
obtained at present in su®ficiert guantities to supply tne demani, Such hari=-
woods have nor been replacal with new species in the process ot clearine and
felling of tne trees thus causine the total annihilation of forests ac a
future constriction source, Therefrre, we note that in architectural desigus
4 substuntial reduction of the use ¢of weod has taken place, 2specially in low-
cost dwellings. At t'e same time, *"e materials that are substituling wood

are increasing the cost of construction which has forced buiiders to reduce

considerably the size stundarcs of *he houses un keep with ~he zume total rost,




On the cther band, diue *o past experienres with uncontrolled fires thar

have decrroved cimpleta town. have psiven pround to conttruction codes which
« ipulate trat wood thall =ot ie nsel for structures, floors or walls in

urhan areac, i several *roplcul countries,
Thereore, matericis iike rnt clay bricke and 'iles, the -development of

ccnerete blorks and prefunvicated siructurel concrete comnponento, coupled with
a lack of a steady tlow of wood provincts for construction such as structural
members, cheatbiny, ete, hus directes cesivnerg Lowards ‘he search of replare-
ment materials for wout 'no bullding in wany cases,

3, Tre bui.dine induostyv in tropical countries an the development

of wood proxnct«

It is rercrpized fhat the fulluing materials industry plays a
significant role in ecoreomic tevelomment, paurcvicvlarly in regards to the
indust rial sector. However, due to thiz important position of the construction
industrv it fluctuates continucusly alone with “he rate of economic growth,
This fact affects all the buildia~ materials industries which cannot manage
to keep up on an increasines sTowth, when the prevailins conditions cf a given
economy are not promising,  In ‘his connesticn the wood-based products irdustries
also are uffected,

This thougtd, iustifies a serious irterest and <ontrol on the use of forest
resources, Sor example, there in verv little control of the types of species
beine cut, and the degree of refeorestation measuras. hanama as a case, has a
law which establishes that for everv free that is cut in the forests, 'wo should
be planted., Unfortunately, such & luw woes not indicatée how this proceture

should be done ang does not allow for provisions to take care of the seedlings.

is a whole it is not.ed that there is a lack of technical know=how in the
treatment. and use of wool in most tropicai countries,

L., The futore of wood

Une of tre mo:t promising natural resources that the tropical countries
st111 have in reserve ure the forests coupled with their potentiality to
renovate themselves as a ratum procecs,  This sitooation varies [rom region to

region ani with different densities of pepulation within the regions. 4 general

tendency in most trenical countries where there is no control in the rural




farmers burn the exi tinrs vegetat icr vearliy in order to piant

seasonal crors like riee, -orn, micnoor beain. ol tre rand fertilitv ia

oA Sn they Loc< “or u tew jacoe of virsir Loaoond ceontimie the Came

Lrocers of elearing tor wericuiturar purnores over and over sain. n thig

Banner farmer. are destrehrines ralnural e ources which are vart of the basie

x

economy of thooe courtries,  Yery Litt oo oo beer one f¢ocontrel this

inefficient ami Unee rnoale sys e o 1..r Lne Llami, tertiy veciuse most of
those countries nmave not bLeen able so ur to oilfer auternate solutions or

Ways ol Improvice gpricultural pract ces *o the Tirmer or lend owner. in

J
covrt ries with low densities in the rupni aress there ove stil, large furests
vhich must be tupped until solutions are found to utilize them ir Lhe most

‘rofitable wav,

4 Voo L Yo

a5 shown in the med L TR A T
in Latin imeric., vet loral consumption and export of vlywood lops are
extremely low, “or example in the vasl .mazon revion which has u larve
variety of wood specier no larce-snale feveiominent of forest inturtries has
taken place to date, The Rrazilian plvwood industry 1o jocated near the
concumption rentres in the southern rar: of tha conntry amt lop supplies

originate from the foreste ir !'Pin area. fain wWent Coeries ule! for plywool

are parsnd pine ond ceuar. Iroohe staices AT spirita sante ant Kinan Gerais,

the wood species ‘equitiba wnt percba hiave attained irportance 4. W material
“or plvwood,

Lrvent ipa ant Uruser cannct meet Aheir ruw maerial neats tor plyvwood
o - N . : ~ e e &
“row local sources. Hot. ¢ urtr. . inport jaree gan®ities of does TTOR

rarasuay, where nlvwood proeduction .o orly o aimor rmyortance; Lut frupyuay
"y e m N Lraucaria pine,

aiso waport: logs from cest Urica. Ve madnly o

Wwrieh is ‘ount onlv Groa ratver L.t area inothe micile ardes, There s,

: ‘ v e
nowaver, evilence of otner poten' .inl _ourcec of wooa spenie suitahie tor

rivwoord manufacture, Torivia and peru produce smatl quant ities of prywood

bv atilizine locally avaitable naterial.  Coladbla ho.- consiterably increasod

prodnet ion of both pee.er lape Yor home consumptlor omi ror expert. More

y

than ‘fgLKK‘n? are used for local pivwool manutacture, ant hariwood 10¢




experts - with ‘he exception of Pararuay - are higher thsn in any other

Latin americar ~ourtrrs, Vouncwaed in 34310 available for turther expansion
tne local piveoos pdustee,

VANEZUR LG 0w, L ane aefefd 00 S0LD ducal wbt unrorted iuas and
venerrs,  Anony the aarttoint Latlo americar countries only Surinan hes
startec to use :ocaily avaslabie ‘orest resour-os for the manufacture of
plywoed, wh:ile *he ronduiting 07 siywood loon 1: of no importance yet in the
west Indies.

re Cen‘rai american courtries generilly have suitable vipein forest
rescirees which, 1n ghep, ith wre ceveroprent of therr Infrastru ture, shoule
te atle to -upple rlywoed loo ir the fotiure. 1o Merico, several niywood
nills are already oneratin? in dflerent Torest ares. ani, altheteh there is
n0 lach of log supnirec (:dne, mahopanr, ~edar ., pivwoo! narke! fop nrobloms

have Secane the criticel factor for further wooansaen of 4iis indu

Lol Bew atillizet.on of woon-lLaser oroducts Sn trorical countries

i . s b e

Through tre arvep eraes |, e pronfing in

o+

ne vouy of hard-
boards can de obLiaited v Peyeira: Top tnelr use n corstruction.
This technological schievemsny 48 vore spectacear than fungieana=
termite sesistance which con, alre D2 dine 2y ine wnt precess,
though witnh cummliicas ons 2ue  *¢ water oroblews.—

The mararaclucs ol winersl-bonden rreluecte an be increasea
with the use of LDanbee 2 rancs Lo Dhuring an w stancam Slaking
machine where Lhev can ba Leparata! into narrow dlrt long stramds.,

Mucr of the actaul waste in toe wood Ipwasstrias can be
reduces, vusine il for woor weod Rosnds, catent erbeddaa [ibre

paneis and other matorials
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GROUP 7—WALL BOARD ACCESSORIES™

JGINT PAPLR FACED LINEN TAPE
COVYZIRINGS COYTTON SCRIM
SERSSIAN SCaM
AAG YPTA Corrugated Paper
INSU_ATION BCARD STRIPS
SARCBUARD STRIFS
FLEX.&.E PLASTIC STRIPS

X0 D PLASTIC SECTIONS
RiGID ACUMINIUM SECTIONS
[ da, dJo.

Covering insulizion Loard joints.
Covering plaster and 3. latien ioints.
Reirforang ,uints under plaster.
Secorauive covar.ng for jo.ni, ahowing for mavemeat.
5 ngie or deuble sevel edges for nsclation bearcs.
4 0. thick square edges for ali boards.
in various colours of iniert and base.  Nails througn base oaly are
uiseen when insert fitted.
To fix pisstic or harusoards up to ¥ 0. thick.
ge. da, do.
Table edging with coloured piastic insert.

PRIMERS HARCLOARD PRIMER
ANTIZORL PRIMER
TIMPRIMA

Yo seal surface of hardoeard for painting.
To seal lime cortent ia asbestos cement,
To seal surface of resin bonded chipboards.

LDHESIVES SOSCOTEX PRIMER ard
LOIZCPRENE ADHESIVE

S YNTRAPRUFE

VOATI

AEMOLITE 3C6 and HARDENER GU.X
BOSTIK “ C " and BONDASTIK

To stick laminatecd nlastic or metals to wood, fibre board or
chipboard.

Liguid Lituming is aghss.ve.

Liquid cement for sticking varicus boards.

Bording laminated piastic to wead.

Bonding insulation buard tiles, ctc., to concrete or wood.

NAlL RUSTPROOFED

All types and sizes for various boards.

CIACKET FiXING FAWLANCHORS, TOGGLE BOLTS and
SCREW RAWL_NUTS

For fixing articles, brackets. eic.. to various boards having a cavity
oenind,

WALLLCARD

SFFY CUTTER
TOOLS

LACO CUTTeR
FLUTING TOCL

For cutting, bevertine o v v grooving insi. ation boards.
HMand cutir for nuii. s coment sheots,
Fluting ti.¢ and other patterrs on har (boards.

ANTILLARY

CAZOTS QUILT
MATGRIALS

IZREGLASS
FRDOA Aluminium Foil
SISALKRAFT
INSULEX

e b . ettt @

Insulauing bianket for cav.ty part o

Jo. do. do
Additional thermai in.ylation under roofs.
Waterprea! o, 1ding paper for roef isulation,
Mineral locss fill for therimai insulatoon
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