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tWTRCDUCTIQN 

Tí» purpose of this stud? is to anri«. *.* 
~#       , * analyze the present situation of the »m* of wood fo¡- buildW in the t„~~     i «•«»«*. oi Tine uee 

a,rf H,    „ PiC^ countries*  <* «"•*« ita   advantage, and disadvantages ^ C0l!=J. .   . -, *nT,ag6. 

««peciai^, . •,..,,,,,,,;,.,~';•; .* ';xp;;1"1U u3fl for futu~ *-*. 

'zurces ior industriai   purposes. 
Foreat producta have RenaraUv conMit-i^ t 

H«-n,« constituted a rWily available and low-coat 
building material  m most l.r, i-xi  eou^r • „        „ -Low-coat 
industri« ha      K Mun„r,-.af «.d construction and auxiliary 
industries ha va b-«n th^ Dt¡nriitli  ,> , *<*•*•* 7 

P-nciual cw-^r»  for  industrial woods.    A 
coordination between the pWj<icr,r3 ,-** ft~a.   nrvvl    ,       _    u 
,.«,„, . itves», pivyJMctu and the considers for 
housing projects would be oí b-v-fj-   *«   ,n , «*- »u,  wo all coucerned. 

During the pre»wira!.ior¡   -f IM« -    „.    «* 
i«Wn.+ <      , ' ^    '  U Was aotöd *»«* a ff««t amount of 
information In relation to wood  lfl di, -^ ,H , ,, „ 

1» tto »ore  Industrials rt,   ,       " ^ ** "^ "^^ 
»ood ^ ,        „  , tljilS Waüre a '»»ticulai- inter** In the use of 

^'"tE-    '":" "ro"ll'a)  «"•i»", are beginnt• to 
¡¡attor and publLI, baaic ;Jirom.tlüll «„^.^ thnfr ,.  „ ^^ *° 

production facUltl-, 'or »„, L. , r*",0UrC" "* 

been »h to •.«e tho „t ^rcru,,.   ,,. „,-,.„,,       tl_ * 

^ *.rw to t. tr„Plcai OT:;rl:;: 'ni!cun* tb- M
" -; ~* « • 

on the U3e of ^ a3 ., „„^^ ^^    ,. J. 

ralated for the r^. of  •*. .,„ ¡nM,^ ^"^ ****- 

oo«nlC.TrJ' M Mâly"lS 01 l" B'Uldi^ -"•rt- """ «» '«P^ 
Z »1    V    " dtWrtelMt^ "«l—• «- ^al a,, th. „roan Mctor. 

large extension:* cf land.    TMs nart r; it. -     . 
w-„+    r 4 ^ rx>P»UMuion has not received the 
impact of iaduatriaiizaUon, aiid thev ar, «tin      4      , 
„„x    .   , ' ^y ^ atiU UB^6 indij5,noue buildin« aateriala, wood to n large eXtente ^XQIII« 



'im cthe;* sucto;   of tho ¡ "U-i* :./-.»• U i w. vii I).\^¿i la tov.ui and eitle« 

•iv ••;.'li ara  ci.-na-'.ce-'ju ¿r vjfxr., rw:f .« ¿V -;i lavipf LÜniauir. basic public 

:.t HHiffl,  '}'&/• '.:l^>*,  ¿•,»,'.i.-^j' iii'X't-i _> ~.xx .vV-'i'i."^' xU-v to completa aad 

ex-i'>•*• t--i*>lfr how7-.-.       Ncr.-  I.;   -'<-••:.•    i.rr,  hi 'U.  o\--:..-rp i~ V xir>-f realized in 

:,K  ' :") cf ;, .LL'U.^^ .wit-i'^n- »-••  '.'.H-:--! v.i ia-i^tr- -1 .'»w^Io-rs-nb;,    Gesinnt blocks, 

::.- ..-.I'.ib-'.'*'6.t-jd -:or(;."•. ' .- r~x ' i í
1
 ,. .;•• ' - »^Ue^e-j „tr-v^tiv^es. ¿arai tu-ited wood 

I'hv roo,.!   -bx^rr, li..: ib./i.-* .."i oí W:cí,    i-x ?¿ Luíidju>g raterial wood 

/-.'.: \,::".íí t. traU'.'.i.'.-.j'ii '..;¡..;  •.r,*0u¿;i^-ii -..r.x  tv_;.;; éixU.l.li cortLi.r.r1e to be so, 

,"..   :..•:- . lieu ¡iC"/ u,r: r v 'i.  .v.':\if:;l raso ureo 3 in ic-r'-v-ts,    V/oxd based products 

•j     vxLvf p^miT^ct'^-¡: o   i ; L'j':*•!'•.•»•;,„ ¿0\- r»aciuMÍ wo~i lecking íor its 

(•„Jiri-'-j ci' i-axi,"txiv-v.   :iv>-?a.'t.Í\Vi  il^'i'-alU'v  orsi. ,xx/vgí;dno3x ¿lid co^t, 

m chapter '.tn.xly»-3¿ ttii cU'V.jxao'* oí wood and ',ic* ; o ijut'¡ :-VJ its -¡sa by 

..x ':•.íí-ÍTig it vri.th moj-.ci; lro¿,.í.mf -tt  „^thox .< „    'j'i.<;;  ;'.J.   el' now v.i¿nd-paced producte 

a?"  •••'ir i.,r ;:.r. w^rnciori.-^lx¿- .;>" in ¿ 3 ni o.» ~;   PJ-X'-í o" ti;t  :uii'o:T¿iiticu provided, 

' •><   vsf. uf   j-iiu'-vjo a« -'i tr«'.L;x:v? ';;_.,'..-. i*1,"; íJ ';íL-' >'rc::xjaWd with recommandations 

::.". bo«< to o;er..O'..vj it-¿ r-.r.c;-"x..'x¿Jo 

"¿<V  thlr.x oh:x)>r d^i   * ••ii.v   ...'-•     x"^> ' '•'    . J 'A--*'. 
;uí.<*:.¡ cf x>od in the» 

•fji'.ißl cou^trixv, :• hov wx. ;   ..;   -.i.-;   v.:".-: •..< ,.   .. T- iv/Von1.1'  <>nd t. ¡dr.::ted 

•x.r vx.cv-b^s.. x xrvxx,:',--      ;.i :„'.;x<;x ;. • u&'-i >-r   ..• . ¡-.-.o'î o:' xi> xrts.^l.'^ production 

•li it, .".en th*t fi-f 4>lt''!iîi r.iv  - c^v.-.'iv-<•„.•• J  ••''».-• - ^ i"/x:>nl.--L ^ovuitries« 

' ¿.'vipie'- el "¡..'.rt:e   ;T.i•.-..•-,!•:-'C   *.-•;.: vlnxir. ¿o.- ,rr.'ac^fí>.   ?>..-i.]itb s ^f vjod-basad 

: ;aacV.í -Aiv. tki.fv- xx.-f^re^,    jt:<.'l...<in". pyxiir. ..'     tUxir c.sar.x"t,3ri^tici3, and 

v',', r»;.:ï\ï •i.niu;itr"lrii...i.--d U,K.»í ,.c'rx-.'i o>.' ..-'*.-oyó r'.*:.» ;,"od.ut;t.r. ou ¿i »cale '.^lich 

CT'1   bO   rx:>.pt3Í   t..;    tVC'pi'... I   (    •:
,
IK.U'

,
J   tUX    äI'VJ    .'Ot.X   i-VUO. 

I-i ebapttì: í..   .', *A^ ... . .. v   ..¿je ...     i . x ^.ot.ion U, ttio una oí 

... v-•-',ly p-fcdo.--.-d 3: i i.-avuf'.i •.; ruanrrrial H re.-* b«!Í"v.iiíí.^ pv¿"poref»    Giving examples 

Ix p XI.-C€JX-JXí '"'X., .i. -Uí.;¿.  .-..ii  .'-,::'<x... -i 'v.^.iul »..^ür.i-rií e, ti^ pro co e a o.C developing 

i.!"- ljx.l'j:'j:iij ivv.t("r:??l3 3n^-»tr/  :m tli¿ T inopie-i i^J fJ'O t-'oruïidefed aa vwll aa 

-••jtliiüit'JB o" vexxì díiitoíi.-.i .t'..T C).'il"'l;,;:   ;.. e?.-'-'-: v.¿ 3 ici' ."x.-:-cc5t dKnilingS« 

! e" •x-xuiip.le . cy ì\}'.X»C''ìI;-; .ti?   ,.-ì-  'vt ni   oi^ nair» i.bruct'ure oí tïia Hv:tiding, 

?••>•" ics ran oc oòttii-oa th.oAífi tsx;i•_•:•• ;:..,r'.ili'jíj .-.»xj siedili/; vhr¡ construction 

•)r.:c.3ö«    Jt'inx  ¿.h"-;. C«í b-   i.'c....  '.-.<.) .••ub'.-.^it.-ut:-»  :.(.••;; u.s») oí' isiparted íauteriala 

.;»•-•! steoi, ':et.ji. u;:?-.:.tx. *or ioof   x. Ttring, nv.fcal frar^h, giarí.x, etc., introducing 
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ti* approprile ns, of wood as a »ubstUUt for the portad «aUrfala are 
ttltio indicated» 

due «pta..i. xs  rt,2„ ,.. .,„  l.a,.t.M! thit  ^Ms o iMcn thc fiBJiBeini   ^^ 

of lo»-cTC¡  d»jJlnis ,„„,.«„, ,la  luv am)i o, Lho ^^^    f(K. ^ 

it has »j»:en viirj.fied  ^ it rj-.-.v have Wm  «*,.*,.-,.   ,  f - ..* .lave L CJ ttîetoiitd to auch & proportion lb-.; 
designer.  ¿jyt baiT/tar-.-  r-   -^M<«,a t- w» --,«.,.,..:,.  •   -1Jt ,     . .- .1 T,    Ur*> ..-><•» ;puC  ouildltirf iiatariiil», bourse 
thfly cor>:jjjrta>   tí'-4-, t.hfßis v- if oui ì-'+    y~  P<  ^ 

• X..B^ v. u cuì.U:'.t   ,be tinerwirv Perici of tha   ¡velili 
to*:-* fer* V*Wn- t.îwl-Uj, ,,r  ,fî1 ,r;.a,., Kk„ .^ íor ^ ^.^ ^^   /'      ^ 

«hid: are ajBO affectif t,b~ ,3, or r.vJ:* ^»,r ^ ,avm ,Wud icr ^^ 

in tropica, cetmt-rioe i-c aU^ conaiaji^d. 

Further»,  o^^r^lo*,  ara  äiw, to  8t3r.d,.rd\z^ioa of ,iM. of 

« i«U H3 t!:& eoj^Uor, or .-.acq,*:.« ,,-i:Ci,B r.ccr^nd.d according to aoU  <r*i 

oltaatic crrtìittor..    M*«*,,,   t,, int,WJCUitiri ,f tbi ,,tric ^^ ^ ^ 

«tin, ei*,,,, M,k,ti^ end 4,^,«^  ,ur,c,nc t,,w ^ ,a^  th(iusft or hw. 

and rcduc- .Uo cr.->,. 

The planting and us« of   ,..*  wi, ^ ^^ m ^.^^ ^ 

yoars x, aieo ra^^ea, bal.,a .o.a for «csrp^ ca.. .«, ,OP in apnroxüaaLuJ, 

J ye.rs nv< %ì *• „„M •* r^ ^t^:  for p.^1«.    yhg ^^ 0, bmCjC 

in tropi«! cnumrae, v,,r,  ;,   ^ ^K r,MÌiJ.. lt ^ mc.Mded<  ^^ 

XL ça« rep.Uc* ta, usa of i^dv.crfr ori^3y uved fa.  t,r? structuras or 
the *«L'.ir.g3 m rurüI ^ .^ ^^ of oro:3lfAl Ci>untrijt„# 
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I.        TRADITIONAL BUILDING MATERIALS U5B> IN THE TROPICS 

1. General Con siete rati ODA 

There are great sectors of the population of Africa, asi« and Latin 

America that, still derive their economy fro» agriculture and fanting. The 

rural sector of the population lives dispersed and without basic    public 

facilities (water, sanitary drainage or electricity) and makes use of 

indigenous materials for building.    The  urban sector of the population has 

absorbed in uart the use of new ateríala and iflethads fur building. 

The  purpose of Ulis chapter .is to identify the building materials used 

in the rural  and  urban sector; considering that economical and social conditions 

vary in thés»»  two sectors of tropical countries,    jn Africa and Asia the 

majority of ih*»  oopulation in ritriti,  ±xi Latin america it is approximately 

f>0 per cent rur*]   an ci SO per cent ¡urban. 

2»        Building tttaterlalfe commonly usad In rural  areas 

2,1.    Adobe 

2.5,    Basmreque 

or daub 
u 

construction 

It íB a rectangular hud  -'.-rar ^"ns* d 1-1 -~'> 

made of  :v>iiJ ¡nixed with grass or straw of 

approximately Oìxi+uxlO an. ; it is found in the 

hot humid  arm'  not dry tropica]   regions, and is 

used for  wa.1 Is which usually carry the weight of 

the roof. 

The wain  e », rue ture  is made  of wcod,  with bamboo 

or reed   lateral reinforcement and  filled with a 

a1.xt.are ciAyisn ;joii and grase.    Plastering ia 

U3uallj  done on tae exterior and interior surfaces 

with a fixture of cow dung and  clay finished with 

a lxme white wash, 

2,3*    Burnt bricks •     The production of burnt clay bricks for walls is 

mostly dorie  as a i'amiLy tradition in the tropical 

regions whereby a group of families engage in the 

production of brick* to bullo  tneir en« homes. 

This tradition has b«en predominant wherever clay 

soil i s available;    th.? brioks are used for walls, 
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2.3. (CentM) coliaau, ^ aoor^ 

*•*.«*«!..       .     Itad t* « ^ M *. ^ ^ 

mentioned in (2.3) aboro, the type of r<aan Ulfl 

predominates became At is easier to aould.   Tte 

•ixture of   .!n-, an,l .and i, .ade thick and plastic and 
1» -twtciad ou, a^ut tw, C9ntiEeLres ^ tMckM8 

cut end placad over ,h„ «ood a0uld to «ive ik the 

desirod curwd aha,*.     Tneae tiles ar, used for 

roof« m th, .ii0~o traditional and pomanent type 
Of  h0U5i'ig, 

•     The farmer in th.» "irai «,.*»-„ 

for the ,<,„•• ïd -,all .¡^^ fonM bri 

to »uJ« fwt», o;.c.    K„ al,o •*.. oooWlM! ooal 

cut of certain tyr¿8 of ^  d «7.   " vi  »»oca,    m some regions the 
bark frc* the tree,  ¿8  ,«* to 0(Akô clothí ^ ^ 

the tree he exacte even Hy08 and medicament..    He 

manufacture iliP  ^apa*S,9W41 dl8f«3 and 8poona. 

actual^- wood io part of hi» naturo. 

Not sa>;n wood is ,JSea as a basic structurel aaterial 
for col«««, ^ and purl±ne>    ^^ ^ 

*ood ia ,,ed aa sheathing for nails,   ceiling and 
floors. 

It «et be noted chat  i* ííhc hot-uu^d lropical 

region, the develop  m, ^^ of .^ ^ 

à««w and other vegetable fibers is rather errant 
d«e to tu- richnegs cf Ule soU má atjàoaph8r6 

«oisture content. 

2.6.   HM ta   .     Used for roofs and ,alls>  ttey ^ De cla3sified ^ 

t» «in groups, since there is a large varictjv 

*) Those whxch deteriorate 3n a period of appronta* 

*•» years, such ac th, coconut pal« l*aV63 wfl056 

fibers dry and crack  in a short oeriod, and 

b) those Khich can be used for a period of fro. firo 
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2.6. (cont'd) 

2.7.   Bocks 

2.8*   Blocke 

to ten years, nue h as wins palm leav&e end 

guagara polm le ava t  *hich have stronger and 

flexible i'ihere.    Th? folletín?; use» are typical: 

Types of ahoov3; 

Covering, wails anö structures of white and 

black wild -jane  aprcie?. Thy white species is 

softer titan U>e ojiack ones which can last as 

lorg as '/-in ^earci. 

Thatching rooi^t 

Rie« straw and other h&rd and durable grasses 

have been dâvniopeci for roofing uhicn can laet 

ten yearr> cr mors.    Ilic<> atrav has a short period 

of life,  but,  occit: crassa UXJ the on»  ca31ed 

"Cortice ra,!  in Psnäi.a will fui at frotp 5-10 years, 

VlaU-Sî 

They are mad* c.f icavtss frtwi hard palms, bamboo, 

half sawn log* and o*vm;r «coda and canes» 

Floors: 

For one • tor-î>   hopser.  'mostly used xn the very 

tumid araas oí thf trcui«;al regions) floor »attes 

of hard pajjus,  or rough savm loge, inhere mattes 

arti mafie of black palai (chanta) tíisy can outline 

the howae. 

Basalt roekä are uaed 1er foundations in some areas, 

river round rock íu usud for >allp, other types of 

rocks (with a variety of colora} are  used also for 

wsJiL,  fence-ö and  floors,    In some lógicas of 

Colombia,   ihri»   j.«  such an  •jbu:\d'»nce of rock that 

much has been used for fanges in the rural aie as» 

Cement bioct.s   ire boin¿» .'Introduced to the  rural 

areas of tropic \L regie río.    They are used mostly 

for bearlnj?; wails rand interior partitions« 
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2.9,   Galvanizad     - 

iron sheets 
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They are being utilized larjply by tilo »all 

home owner who has attsi^eu acuu. „Con, *ic FriMUe.ftc 

This Material i*  practice   substituting the cl y 

tile And oaJm ¿civ* rooi  i.   the troica]  ccnlr c«., 

bringing other   r.'opijwa  ]jv   hi   ;:  t^.r.i.'atur ;¡.  !i. 

many caset. V.c^/)  vue cv ro's vj ut-out  cei]ir',a. 

2.10* Glass 

3. 

^heraal insulsi• -ill -v, tc he provided te KV-í 

otherwise a  Lvr^e tn.oulaUr. wU  be affecUd 

physiologicajiy by the ax^reae  heat   t runssuttsd  iy 

such type  oí  roofs. 

It  \s considered xn jian^ '.-.-»e« ¿a a materia] of 

economic pre*tig«, and  t*.. p^l* who c.,v. ai'foro .:t 

will place  it in  ln> outside wile ci   their hon   r. 

to receive neural  U^htirg during tiio daytis». 

Building Materials r.n—n^,, ''-^jjLjYr m^j^ 

^    bricLClÄ3r     "     They are •*»*-'•**"•* in aary ca.es with more 
precisión in :,:vustriU plmts.    The cost it higher 

than that, of \:iI, bri-k proceed, by trrdltionul methods. 

Clay tiieí, ior  floors and nails are also produced 

and in so.*: co.^ri-s the tro-iuctlon «,f more eU.oraU 

accessorie? likf   toUet bowls,   ^ash bowls, censir 

tile e, í.u, na M ^>en  mi ti. ••'ted. 

3.2. M blocks -   They a« r^exng clay brn-ks in urban areas »airjj 

due te tbe dii'r.-runw ijn cost of production and 

labour for  wail  cons miction bioce ^er.om 11 v the 

cedent bie<MS art?  jv^r  l.nan   i.!-:  stanuard bricks. 

Most of ti>.   t-rr^.ical roun'-ri'-b count on natural 

resource«   for  Uw ur^aac'.j.en of  coment ;<nd  it 

is beine  used iu ai/ft:reni   iv«; of  cernant produis 

to replace otn«i  i».uWiál«,  m the building field, 

3.3. Wing «ateri.1.   .   ln u.ODic^ .^ thB roof is OM Qf ^ ^ 

important e leasts  in t h>:, toUil coat of onß.ötor9y 

structures, ano a largo majority  of nouses in nllages, 

towns and c it ir. 3 of trooica."!. redone are one storey. 



3.>. Roofing 
•litaríais 
(cont'd) 
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This aeana thot most people are sheltered 

practically under an imbrella, to protect 

theK&elves, fren 3un arid ruin.    Wail o are built 

for security,  ori'^cy  «.a protection from strong 

winets. 

One of tr:e materials u,o.st wiciel;: uç«?d in tropical 

region:-. f<ir roofm?.  U ¿rgj vvniE^d iron sheets. 

Different lengths up to 40 feat can De obtained in 

local wirkeU.    Second  in i.i*-:<- are aLuicinwn sheets. 

Wood is the predominant- iast«riAl .wed for the roof 

struecturea.    Its liexibiUty,  strength and working 

facility sciii nrisCOKonat. oviV other materials. 

3.4.   Stone and 

sand 

3.5.   Aluainua 
acoesaoriea 

used in mere exnen-itvd housing.    aisbesto»: tenant 

sheets air al.Bt- bein?, vied ir. the  standard siie 

of ,60 x I.BO >•   ,90 .T 1.20 a.    Ths use of 

"canaletas of asbestos cercuit his been found to have 

vdd« accentati,-.n,  ovc^ss it to*  iovereü the cost of 

th* roof by -J'Jnia.tiiiR practically mi  t.he  structural 

elewnU.    The  calata. reali?*« a double function by 

acting  .io a structural nwn-ber ai*- a cover at the 

same time. 

Abundant  reck and sand uroni minee or seashoret) are 

extracted from locr.l deponi*.    EH salt rock is used 

for foundations and as a concrete  pregate «hen it 

is triturad and  ...lassifisd,    A gr^at  variety   of 

rocks ir. dii firent  colors and sizes are aleo obtained, 

sane te ve to te c^oor^co,  others  c'n be  used 

directly at  t».cy w. i-uiiu  ir. ^  quarries.    The 

use of rough and aiai.o.-arcd r:.c,rx-s i'or walls and 

floors  i.8 ec^idoi-i   for l'mishinA   ;:r   structural 

purpose* oí   ta- u,oK-> «spe.iM ve  tvje of buildings 

due  UJ to»;-  cott  oí   «A%ractic>n am»   !ätx>ur„ 

In some countries vtndov -nu door  1'rtjntis are being 

acseoibled uaing different »actions.    KliÄimm 

wiiïiow frames ano glass louvers are increasing in 

demand. 
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3.6. Iron and 
steel 
products 

3.7.   Wood and it« 
derivative¿ 

Most tropical region» we r.ot  >,. i condition of 

establishing i.tàui>t"iai ;>ìvi.i t .•;•• local 

consumption.    Sore ^:.^p\U.nr 

in the csr  of Put o.ftl "i\c  .]•.. 

all thr oatlc mate ~j.¡JU. ^çi.1.1 

of iron a:id  -Ueei  ..;•    WiLt^'i •: 

approximated>   r-S  MíJPS,    V^ 

products L»i tropic;;, L cen;u.ri •: 

the  increase  in the  -:;-ocu<; tlo: 

" ' "Oï: nett*J Ulke 

•-0'. "r.iií-,   where 

i i.-1' o'u   production 

***~t*.1 'tí-'   ci 

üüi'iiptic.'i of 3ttel 

'.i' ¿ ver, optional to 

i  concret«.' buildings, 

and also to i-he vereca,;   •,/ u?<. 1   ^ujJriint;.'. foi- fas-. 

developing industrie:,,     ihjrc  ¡:, a, general tendency 

of 'j? ins; pre fabricated st(=c:l íf.i-uet,ures for sauU.1 

and large i.xiu.triaj   Luiàdinpo to he ua;--e¿abled at 
the sit e.« 

Steel bar acr-tici-.s a.-v iv .-illy tianufacture froai 

scrap metal or imported irretì;. 

Wood it usod fflostl;v ïc  ."• ~,,ctur¿J. roabora in 

celling ana ro^fr. in .;•:.;   ^to:-ey irilaings.    In 

some counti-ias .\f  i.rop;L<-û3 repris, especially in 

the mure nwrjx» a*-••-;-•.•;,  Lrvno ir a lar^ aaiount of 

existing wooden  cu Udñrs, in ¿-»m CS.M;e up to 50 

Der cent uf  the d*«ij.xi.r>.    ;x,-n-. local fire codes, 

hows ver, exclu jo t¡., <-•; üf .;..:•<.'  i'cr walle and 

floors   La the va-<- .-> c-;:s.   fltiicu^h they are 

páiroittcü in .ii : Oí t.,1 1: t - -A „ha r.itie-s and in 

the vi ila re.'- of **ura?   rea-. 

Bough xmaber is al¿o bolr..;- 'J'** in largt amount» for 

scaffolding ir"  tue   ;ot!.;!.ruv..í>ri of  oonrrex^ buildings. 

A lar^e ¿mount oí  olyv;,<;-; is o^inpiaed for tix> 

laanuf act urti of door«, end bu.ilt-.in-f urn i tur* ijn 

bmlòingr,,  i.r. wj J   as /'or  :~ül fi:.lsniii¿9.     ïhe 

deveJopme;^  of  p"».?ls a-de  ap woo J  fibers mixed 

with cement past', has been uc?d ine rr> e : iiv;f? for 

exteriora and interior wail«.    The  same Material is 

also used for tb- uAnufactura of hollow blocks ueed 
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ì,.       Ceuso.i  ol JJ-.M Hri'\"¿ Mo-   Oí' 
7'-'û''U 

-is  note.!  by 

to r^m concrete slabs.    Panels produced 

fron -jcod  r.h.-vi-.f.f   o    savrdust ra\n- proved 

to tei";  <\K-V.-1 ] ont   i/nemal ;»nd aooustieal 

r¡•,('•.] i. L < er • 

' "v,  'r:.;:lr.;   i ;  thr    -Pr.'oicnL  r^inre 

*; i": ? t~   .«-J •-.- -V7 n .•¡<)<-::   i   -,-•-' ;> of .-'.i,-,e      "1.1 builairu* .net erial s 

rt-e   oxi-"od   '•.-•  •".i ;"'2''•'-•   t   otri.-..::.    >" ^M:-    >'GUO-.      TJ;   is   thr.ro f Jr'-  avisante  that 

the ucfl  sa  i'unetui   • *'   e^.ry  build "u.- ^.V.-ri*:.   "<-•  do e  accorci./»;; to its   own 

charade "i s tics un/ier  :'-,-.  'tcl.;o., ri   i/^  * o-ne:^. 

Ch-irac.-U '1. tic i':tt(:<'al" "• cd   l"!;... ''~' ' tj.c¿-tl--(Zount'r'i.3.s":/ 

Central   r ridia 2"cl '-'t-'Sí   rentan   *> Mo  citate) 

»lud dvelli/v-c 

Myço.-iy,   iroMdi^c brio-. 
blocke ar,d  stooe 

Tiltil) er 

•er-, •'-.e 

Käst VaMfrtar  and  India   ((Annan) huiaid climate) 

liamboo d*:e!lit!gi; with m\u¡ floors 

Mi>-f?d  narboo p.mi   tl*M-e>" 
(i "cl. a.11   tir.ber) 

Bri CK 

about 70;' 

negli^dblo 

loot 

about 00$ 

"        5 Of: 
_j; io£ 

ICOt 

ftu-rna(predominan My li-.unia climate,  heavily forested) 

j«mboo   iw el i i :. tl :; 

Timb ìT-bhir.boo % >M;• or 

/Hl-timb er 

Brick, oorcrote and stone 

about   ?<y?> 

"   iu;, 
II -l <•>•' 

100*, 

The above Table A si*« ws th.it a majority of dwellings ir troni cal  eourtries are  still 

u?M<r l'.rf;ely índipicoiour-, bMldinf, materials and method?  to eo"3i"uet dwellings.    This 

situation  sh'.uld be  oounlod with ir.pr overt  r; tanda ri r-  of 1 ivi np.   so that  the many of 

the  exlf.¡.i"ifí dvoMlin-s  ••=">• l'Ç  renodoUorj,   ini ..ov;  dwelling <:ao be built for  the 

i:;crcBTi-if demand M  the no-ulaK^o by usio," :nater::a!s  rv.ìct methods vrhioh ^ould 

:\cc<.il*>.\-a*f r,\]t> 'ii-tunl   iVwr-. of build   <-:. 

Organic -oar.enalr.  :.   ¡  theM development nlay a  -Aora itaportar.t part than do those 
vór'òmln -Mr'.   M  "> nM^iy of the c>oi..otvií¡3  under  review.    /.tr.hanistari,  Wes„ 

r.r.¡,o>.iv:r:t.l'ly bali' M  the  'Indiao  Mu-eo Minent 

"T1""      Mb-" \ > • v\olv.    'o.    •. 

o4 

Vi'. 1 sta- 
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are araae lacking ir equate for^s WSWrc-j;.    Ttere is a shortage of 

indigenous tiirbor  nrcáuc^  i« Ja.^n, bun; tna «rfect oí this is modified by 

the fact that i^st.^a!. tegolo?:,  to th-jt comtry is advanced and «ae8J 

produced «wufactu-^ proauctB utiliza* ^icienUy tue roaouruefi availcMe 

compensate tb-> leíate.;; ;o-ii,-.gl-owa procu^s, 

A miniaci duelli/.* is ^onaiaersd .is havin* A useful area or Trow 2., 

It incxito^ covered HOT spa«, vraUr supply v.,   •   -      .-.,.!;•••   -,. ,- 

S dwelling wit,, ¿..rj talion with individual -j&atq disposal facilitai 
or water^crp* i-y^tjes. 

The Housii^ Jn^Uute of Paaac-a 5.3 buüoir^ a adntauu unit  *ith 24 i:q,w, 

concreto  ilocv, pre-^reii-sc! concreto coltrone,  «îteel strusseB and a 

galvanisa ste> 1 r.xw?. 

An improved rifiline- vould aave fron 50 toöO sq.a. including on« rotor 

outlet per vr.it , lattr borne waate disposai facilities and electricity. 

Tabi*      ualo-.j 9'«/,Jö t.:c relativo coat of these tv» tvpsr, oí dwcilinga 

as built in Africa, Asia and latin Anemica, 

•'Ali Lì : 

Direct labour 

Dc¡r«efc\,JU- met. 

Imporrò 

Return or capital 

Aá¿.i:; ".rjtrr.vioiî ina overhead 

B, ImproY id 

Direct l-'-t;>:jr 

Domestic «at. 

Importad 

Ratvun cr  capital 

Actoinís tratlon and overhead 

%. °*•' Pgg*   è££*Sìi Asja li*/ ^'îiS5: 
30 150 130 ?ko 

40 200 171 •}2Q 

10 so 43 m 
IO 50 43 oc 
10 —ifî 4ß —î0.. 

100 500 430 «co 

35 2?0 235 430 

35 270 235 430 

15 115 100 3,33 

10 77 67 l?-3 
e -JS }) ¿'* 

100 770 670 1230 
¡>)J >> .-, u. 
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6,    Comparison oí' low cost housing construction costs utilizing 

pre-i&Lricatfxi cattpoiLtilo in (-hile.- 

Six lift'erent ;uRthoua of construction and combination of materials 

'.«re used to >;v*iua+a the results of this experiment.    The final 

cost:, are given in fc.seuo.o3,  tr.e Chilean currency,  but for the 
2 

practical purpose oí  tnis vorK -to aiffersnees xn costs per m    is 

indicated* 

Tb« materials scici builuivf,  aetrtods »asre applied to a unique design 

of a sel«ctid i-os. .y  -yp-j ?o : • i\H a coapariaon coujjd be made in 

sciati.5« to úip co-3t par m , 

At t.t» end of the aaporiaisnt it was noted that cas©3 3, 4 arid i>, 

vrhich use an al Invoca structure- turned out to be the lowest in cost« 

'•>> 
'.cc'<>'   y Vivi •-•:•ù:\t   Ci vit*, 
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u 
infill */»n.    j 

X 

.     ."wo  •.Í.cf'3"*.r>cl co icr:?',e:  nsi »jls plnond 
facf to fr>c. 

.     Pfti.cl eiz-.:?:   .>. -o x 2.30 x .03/". m. 

.     '." :ight.   of or-v   Tace; ,1.1s. 

.     Insert >r pe^iAia s:   . 'V v m.   o;" gyocur, 
anr]   rir-:   st¡aw  i" Kvlül-ion. 

.    House orea:    ys  vq. m. 

.     C!o£,:;  per sq. rn-jter -    F, 2C6. 
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ri*i»'t   L 
¿L 

vet«* If |Tt     16 t" 1 ..I 

2.    CINDKC SYSTEM 
Vulcanite and wood "boards 
in vails. 
Tîouse area:    >v3 so. TO. 

.    Cost per sq. meter: E 269.15. 

c  o uvi* h 

3. ASSESTO ALCALDE SYSTEM 

. All vooci ho»,;se. 

, House Area: 33 sq.n. 

. Cost rer s^' moter: 5 213.35. 
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''•     PI y  rC-VT  fYÇ'T^y 

Al]   v,")0(3   ''ini's« 

.    Cost  -.or £-;.  ir..-;.o*-:     -   ->L ••}.•''o 

!C   IX   10 «... 

PRETOKAT Syr.T^Î 

All wood bouse, usi-g voodtv 
pS'^ls a ne   structure. 

House area:     3'1, sq.ra. 

^03h por sq.   muter:£ 2Sfi.l6 
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j, »u»»».»* 

«MM>VC 

ó.     PiTMPIÍ'X eY'^nf 

.     .it-.?-1'!« r: voie   fresie. 

.     .01 T.    'Ir  r^rtic1.*: board sheet* 
gi ue-i  vi : :   ac^tiff.   t)f pollyy1)! 

.     " JIS*   n»r ST.  m< f.-r; >",bO. 

?.    ^OWAL SYSTeM 

.     Fein forced ce-crete pamela and 
stricture. 

.    Cost, BPT   • j.  r-.i ter:     F P'JT.^O. 

vy 
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7. •"•«. or typical dwllJjlg UBing ^ ta HondurM> 

7.1.     DietriouUon or local „, lap0,^d ^^ ^ 

dwelling in Honduras built in 1963¿' 

Total construction cost L. ^ . ^ 

Building naterial* L# ^ .   ^ 

7.2 

a typical 

Labeur 
L.      8ó6 *   33% 

^-^K^oíjdS52Z^^ 

Luraosr and vCod orcxiuct« 
Conuoon cJay burnt r,rick 
Clay ournt roofin.--   Li lee 
Portland  cement 
Cement flooririR m« s 
Fine 

Stone for f evincati on 
Gravel,  atones 
Mise, materials 

Imported •:»jMVjn 

Porcelain at-i sanitary fixture8 
ilectrxc  lüsuJlMion mat. 
ria te (ila es ,v PniXy 
Asphalt  sheets  for roofw 
ri um oin g ntit 
^enforcing s^el bare ano wires 

Steei wa nuove 
Painting mat 
Hardware 
Mise. ciat » 

1,326.30 

 i_ 
41.70 
14.91 
13.02 
11.68 
10.CX) 
1.99 
1.91 
1.68 

—laß 

97.30 
73.04 
56.46 
47.17 
44.77 
44.31 
39.31 
33.44 
15.36 

 28.30 

479.76 

DiBtribution of costs of construction of two typic 
in Honduras * 1968 utmzing ^ ^^^ 

100.00 

20.34 
15.22 
11.77 
9.$3 
9.33 
9.24 
8.19 
6.97 
3.20 

100.00 

Structure 

Foundations ~f „ 
Floors *£<* 

DlTision walls ^ HmUy&.n 

J./      HJolJ (Jfrratñy      o.    .->. 

2/     bibliography  i-o,   *••.'.. 

^¿£rJêi£       Labour 
Tyjo storeys 

Materiale 

lí'.OO 
82.00 

336.70 
lpO.65 

•j dwelling 

Labour 

37.50 
05.OO 

300.00 
10.00 



Installations 

Sanitary 15'/. 50 
Electrical 18,00 
Carpentry  anc finishing 22.00 
Miscellany ou; expense a lüu.00 

Ore storey; US sq. m.    Two storeys:  56 sq.m 

Materials        Labour       Materials       Labour 

Í/C.O0 
5.50 
5.00 

157.50 
5.50 
3.00 

100.00 

50.00 
23.50 
2.50 

TOTAL l.i?0?-50 I«?»»?? 



11 •    Utilization, qfjfoodjjjiajgaboo 

Many reasons have uiven wnrvi   , „„< 
in tropin rwlons,  bMliie„ ^    /^ —ructto,, .„ throvwh „,. Jm 

>   "COIJCR ¿ts being reatlilv ,.+ H„„* 
the other bulWiw fctoul, teye b.t.n ^ ';- "-M-  «•« »*<«*«« ow 

^lty, lt. s,rewth, voriabiUty and nigK;;;;;1S3B - •*" « ^ i-««.^ 

In this chnptar the Oravi-;U „.„ „^ 
countries Is show,,. ><-•>-'<.  -""la'.io, of „cod ln tropic] 

Uke any „u.ar Kterua wood ic wWh"l«. .     ,„      , 
f PWtece.1 «.ordiwi,  ,-CB   , ,. •"  "" 0l•ent0 — »t 
Prince _ ,A, „„     I ¡r   ^ "• «•«*«« —*..    », 

—. -, —, :: :;: : :::;:l
,hei'- ^o; ~« «< 

1.1   Where wood u w  ¿,,     .    ,  > 

hou.es unaer a,1ve-=e ' " *U"*UB !,eC°'°<!'i "^l^w ... tho -• ««, .lttar 1B „,. lmber ^ or on t)ie ou iw 
«it., Fen,mJ:, „ecaune or tarjroper „^^ 

<»)   T;,- TO.,, J, ,„„„ ,d ,n oont!)ct Kith      ' 

Soil; 

(c) Wat^-co,,^^ ru|ipl clrav noisture ^ 

the soil up to the wood. Such fungi have be^n 

know to c*use very exleiuive cWgö, ,and 

(d/  Inadequate ve'i*<i«rir.„ H «t.-  vendition r-no  poor construction 
practice rr.,iUco localized «oistur- ^-„Bí 

1'avourab.i?   ,or decay r,jngi> 

>-   "coa,   or any o+hsr co¡nbr.-;r.iMe> 

fflattriaJ   for nous-  ~nr-«•.-.    *4 
*  iirc fUiv.'.'nin are 

lightly * »atte, 0,  .^  con3l(JeraUon ^ fc ^ 

conditions,   it may rot 

for one of four reasons: 

1.2 Fir«; 

builder. Adherence   to certain  principies 

hazard, tu * ,.lïlW ftr.d ;,níJ,iw ,( ^ 

•tructurc.     ^llie   fire hu^rds  ar. „ot «r-., 

in the av^e iwell^,   the WAttiir uf fflini_ 

«izins  „uch naaurd, ^t, con8tant ^^ 
on the port or the de8aRnep and ^^ 
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1.3 Inoects:    Of the various jouets ^hat attack wood, two kinds are 

chiefly responsible  tor the drjna.^e tn-it. occurs in dry lumber installed 

in houses:  powder post. ';Y eJ. .leu aud   cerrjitar., 

1.4 Mechar:! CM j  voir .i,u. -  eruu.,';': ;     UK a i<; a  .-¡trou£ material  if used 

properly.    Cont.«.,»., ;>^....x¿¿-i;:g vit-.t sh.irp ¡/ejects or sudden blows  in 

a massive way may dí»t«riorat;: Uv. resíctorxo oí' wood. 

1.5 Weathering.    Board;* ü/Vw^ed without appropriate protective coverings 

rapidly taccine vea'Hsrrd      Tnis rr.y involve cnang« in ''oior, roughening 

and cracking of tns ."-mace. 

2.       Ways to improve  la"  application ot' wcod  in construction and its costs:    The 

developed countríaü iv.vt developed the knew how and the technology to obtain the 

»axlraun benefits  f'rcw the purchabe jf .lar^vood:-. fro:.-, t;"? aracrginft countries where 

in turn the r&atsrir-j   is  .-«¡ceived a? ur .?ii'.:orateu product.    By this procedure 

the emerging countries rameica a raw m-vteriixi at a lev price and receive and 

elaborat.ee proCiu-« :v-. a ii¡.:-;a cojt for their nti>ndaru oí   living.    Or. the other 

hand  it ha- oeea noi od tliat  i • cernir c-^ec  ¿JO-;.    •' m- rfiir^ countries which have 

the necessary demand wlr/iin  Ln«ir '-or. oounJ-iric-3  for tl.ii establishment of an 

industri« 1 c >c.rlex have required ecuipnent like  tractors,  trucha,  près-ses,   ovens, 

litheî-,  roller;;,   etc.  a-- <•;. price.  hfr?.t has caured  the final product to cost  the 

sat« or higher than the  lrported  pro "met.    Throuj.'-   this experience and  tor 

practical a« ed s and the Peacfit of tvi« scononles of these nations,  the lowest 

investments shouJd be        x\v -      in the purcha^*" oV sophisticated machinery. 

At the tare time,  architects, engineers and builder:- ire after economy, 

efficiency, and availability of rattrials within local markets.    It is then 

necessary to study ioc«i narke, conditions ac that local Hiildinz industries 

are not confronted with compatit J on o*  similar imported building materials. 

2.1    Aspects to b'-í corsiaered to increase  tre u>e uf wood  for building 

in tropical countries. 

c.1.1    It bis been noted that tropical  ?ountrieo do not plan the  use 

of their natural resources.    Reologie in say that if man continue« 



to destroy natura at '..-.,, ;-,.-;> ; -yi^,  he will end by 

destroying hi^elr.     Tt i, : dvi,,.,, i- t  ,., UiC froceP8 of 

forect expie i trti.cn „.-.<:  -.-.y.-ei't..-.. ()-  -• -  • ..*-    .-     , - 

woodb -..vailVoie  ..i.ouj'l be c,o ••**;«-    •       „n    .,.*.,„    u     ,     , *"  i-      -,   .toa   I'M  *:ie physical 
quciitlts .:  ' • , .   , 

••••.».   t. »-.i :i..„. ..*.     nt:cr e—,xoitatior. nas 
been Inl'i'.t^!    •>  -.   ^c.   ,- ¡ -r, ,,.   .  

- -r  '       • '• "    -* i T-ir.c;r:aJ. rnu:;i   follow 
having *:  m!r ú u s* 1«    ,'•,,.• *   =. u      Av    •^''   •"•     l   -,i'  •   — ut-- ;.»re oconauieallv 
appropriai*-   i>:  t;.f_   -T^CII--í0 '•".¿'io' í'í-i'  rJtn;.' ;7 unci nursing 

*•' -   J •'••--<•>   .i-..,   t)v 'Jt.>-oi.ope¡l liter. 

2.1.¿' Felli r.*;    ii-»r.--r."-"; vUon >• -•,<, .--.'ir;' cA' Z -ì:.-U'¿*. 

UsuaJÜLV,    t'-r.n    _.,.   ^r-.r,,,>   ,.,,,,   f , • ¡   •! •     — -     .fffl..,..    t ...   f.^    {.    ,,.,.   i!Cvr   ii|OEt   of   lt¿     ,,ii;,„jl 

are **«,«, •     .,,.„ i_e  , , •^n<I.,ti, cu, Vy nre and ^^ 

during th« r,U;  ,nuxi, t-   t, ,ol!eá ^ hms or ^^ ^^ ^ 

can be roupiüy w.v. Ty .^ ür t,lk„ ,.v +n,ck to n  ^ ^^ 

ít «ay also b,  n0,,1;, v ,,, :r.¿^,  (C ^^      ^ ^ ^^ 

product roaches the r,,-\ -nn «.- f.  .  _,-,-,,,.•- ~,>   . .   . * -•-  - - - J'• y'n'xait oí vuete has been 

•*i-   ..e ¿.^ -j...... A^t ft the eaw mill has been 
inore ti'.'..., .ì"r ~ í i»?» i,--- -,   .^ .. ,   . , 

*' "           :t.t.u.;..  ...:*   .o.u.iw vrorthy of studying 
is the cas* vtu* u ce,,.-,   wirv   t.,n,. :Tiad3  ^ cw mUlB   piaced" 

near the rav n.atcrj .1 •,,rrjy i!0uld flni it c:ienper to tran3TOrt 

the rlabcratod ^oducv    o tn, r-u i:H Ui.lnr.  all the waste particle, 

at the mill w proir-ftio«. of w^.l-^sel ».»t-ials.    Sc^e of these 

products ceult >.,...  partida ar.4 r:lUi; U,rd,,   0:i,be^aod fiber ooartU,, 
etc. 

Aopeets to be con.ldc,,. tc   i^r,Vn ',1C  ,:Sy ,f voci in conctructior.. 

Through go,«! deaiKn t«.w c,,uiructiWl| woou chould ^ use. mtioru.lly 

in aJ.1 the ajpectn   u" the- ;--<ild'n^      is     /ííft-,*.-,« 

selected nno-ali ne a'i-U'-c ,l0lw,;;rr   ••• ^ +u,   »      ^ «. d^_i..u üCV.O.IU'*  -o thf i unction tiiey ere expected 

to rifili,    äton-iarü sir.os und quality control of wood should also 

provide the bulldiiv: i.uluo.ry with a betcer product. 
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Tí.is is .aor--.' :íir.por;..ar.t ir  che tronica v^re vooì '.ms to bw- p..'oí.ccJ-e'3 

:.rcfn '..Ve rror. <;,   l  ••  -, :    a".",  tro ra"   .     '-;:\Id5. ¡>z  si í^ld  a«- pr^tecLad 

fruri  r.i::<->:   ; yt-•;   '•"  '!.r.i-K,,y:     i>.)'n  t -:c   .'~4v/..: '!;   vai-?.- sv:'! staiv 

••ror/J'-í I w    .1 .-'.*••   ;.;••<.   :. '.'.'. :*v.>r*.   '«• .;   o.fvv'r  .-•••urà". i uy .'.'to. '.'i-'ri  unci 

ra?   .     Tner'r.J^r-' ,   iwi-H.l   bui 1:1'. ..;   íN.V.H-:-   ••'.•jul.a i .--.-I M"  :;!:-::>1iTic 

provisio r   *-, • '• u-o!l ;.r¿ :-  .-'OV*   .»•'•• •    rulrl .J  ¡J.XV.;V r^uoi •"ime.^s  jijjn 

fis  Tiro  rtt'.roaii,,  rr.:in¿Lr'   •'.   te- t :i~á dscay. 
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'>.      Methods  of Prorervati . * Tremer t. 

;Tne amnu .1. ^  n^rx-^t i -,    <••-•-,,..   v, 
'        10    <*      ' b" H   "^  vno,l  Prf3..rvHt1vP  Jr-nr-d« 

l.aiy»'.!.ty up.)-   Mio sh^o-r.ri,,,   . oH  
L 

1     &J    ,J'  v'("    skili^üy hendió,   <„,Mro  ,a,,tp<VMo>. 

o*hevs  sucM  results r.nu->:^  h.--  ->..-,<.,..*      . „.     -„  (. 

••J-t-,   5   iMti^..'..;«,   Ei,0   0;;p-   l-ierCfíc-Ll»*. 

.      .        ,    , -   ^.-.M.i.f..   i h.   oS,.,;/ v?n':r'   innrer 
is  treaW, with .-ap-.-Moi.il   ^,D.L:-; ,i- ~ . 

3 . 1     Low - 0 n s t *T!. ; h •-. ni-! n  c., r r t., ¡ 
li.-.e.-l V'.   •r-r;ical  ••ou. tn>s ace  the 

r,*' 
us, or ,•B,te as 0 ,,ver1,g riir:.acfc fpa^ttn(?; arii ^ ^^ 

tlie woo,«     r r-,t.ach].^rrfìe-.-ìl   ,v, ot  T,^  lbw ^.^^ 

5.?    Pressu^  JBpr^.:iatilor.  nr,,ct.iu,.. ,} , 

over ¡ion-pressure MMvuis  i-   <w.f-   +h  1      -4. 1       "e'   th y 'f-'l-'e   it. possible  •';.<•.> ^ot 
deeper e,'ñ ~,oy> n-; f -y^ ,-„•,,. ^ „„ + 4 . •    -ra ,.«.,,. .ration -,u  ni.b... abr;0,.pUon of fho 

'       "    •"•'s   "'r'   ivo^H-; .;,fnte- wood protection. 
:•>',    Retardw.:. Premuro imt.r-.-iPtcd luphr—     it- ,H-r w.  ,.ri ••"••--•   •     i'- WH.,, be   irdlueru-vri bv 

'"   --c"^'   Cl-  i     '-.z«?s  Rvui^bl-   for obstruction   the  co.-.t 
is aitp^i-iKi.T.nti»]'/ >i.-iiVi(>  ¡•'•.p.   v,„,   • f 

to  r-edwe  tho :n,:i3r,5rc   coM-*   ir.   ,ho w^. 

•     ''    ar,! M^h]y -»dvanced ar:ä are  not beinr 
discussed in dotai!  i-  this p^r. 



M.      Bamboo 
The rapid rrovth ^ bamboo in the humid tiopical rep/ions, the flexibiiity, 

iightveipht, bearinr, restât .nee arri the man:/ ur.ae that ran be- given to the 

iw..terUl have  aiacod it A-.-OTV the oor,r rían1- -"sources in latin America and 

poor tuii riíh non's resources in Aei* end th<-. i*r East, where It is used more 

wisely and arti a cicali; -,     In the t.-nical coantrles bamboo har, been used m 

rjciombla and Lcuador ^cii^Liy .•.>   .•• building materia   in very low-cost housing. 

In Colombia   It if. use;? \cv navy  p'-rf^e-},  including water rhro^/hs  In the rural 

areas.     Tt in not1--cabJe that ba-rb-o has not bevn Riven - mort-: prominent 

utilization in tho rural de/clopMcnt of tropici! countries;   its,, roots are good 

to proeect from erosi o:. fhc :*vil close  to riw barks,  it ct»n also pro* into 

vast forests very rar-id.'y.  wnich hi <-. "enovatin* proceri:, could mair;.a;n a 

constant supply of rasic .«aterlul cc the locix  .lor'^ts, as a possible substitute 

of the harder af-ion. éditer. m.a particle product:   being used iti the panel industry. 

!-.l    Come usee, of uamboo :'n building.-' 

b-i.i    »*'oi mdf tion 
lixampieo of tne u3o of wunboo .posts instead of a et nventionai 

foundation for low-cost ho'iss? may be fo^nd  in many tropical 

countries.    However,  unlets- they are treated vtth c-o*r.e effective 

Au-igicidai  priser/.-itivs,   such por;f:> ari« not efxr.eeted  to last 

more than two o" tiirae vocrs on the average,   or fi <.'•"• years at 

raoKt under unr.M'.^iy  f-ivov:rr;b: e rondi tic-ns.     until reliable 

and eeonomimu   tre-iünent-s havp been developed   ¡or  preserving 

Daniboo ~,mt xc iVecruer.Uy wetted or i y eoistantly in contact 

with damp «arta,  i*   is cons M jr ed bet ¡: er to nee some material 

that is ..¡ore dv.rnu.c» than uivj'-alsd oarrtooo  for  foundations - 

concrete,  for «xample,  or ri-.re,   <;-ickf or some durable hard- 

wood . 

When used e.6  uuoportin^ r>osx,L  in low-cost houses,  cuJfiii» should 

hava a fairly large- diameter with thick vails and nodes close 

together to give iraximum resistance to bending.    Where large 

C¿    r-ic)l'c~:-Vr.y ..'o. 'I:   (<;•:' 
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bamboos are nut -ivnilnbi*.-, rollar bamboos with suitable 

structural characteristics nay be bound together to make 

compost te rillen-. (-U-.  •-.  show.- the use of bundled bamboo 

as horizontal members). 

5.1.2 Frames 

Next to the foun intior; H>Iû  the roof '.-overin, , tue basic frameis 

the part of a nouse most often made partly or wholly of materials 

other than bamboo.  In many regions, those who can afford the 

difference in coot rrei'er r.o use come .Jurable hardwood for 

frames. They do so p&i~iy because nardvoods maKe stiffer Joints 



and more rigid construction than bamboo, partly because a 

greater prestige is generally attached to hardwoods, and partly 

because most  nardwocds a.re naturally much more resistant 

to rot fungi and wood-eating insects than untreated bamboo. 

There are certain vM •*"•!!*rtr>noes, however, under which the superior 

resiliency of a bamboo iTwne confers important advantages over a 

rigid en. is tract, ion. in  rep.ionr vhere f>h.v-¡> earth tremors or 

quakes occur i'requti'tiy. a bambeo-fr-in-if1 house nay survive and 

remain serviceable Loiter Ur¿n «•.ny other tyt«. 

The individual structural elements that compose the frame of a 

convencional all-baebco icuse corresjond closely to those found 

in an all-timber frame.: corner yr.cty. girders cr plateo, Joists, 

studs, struts or brace«-, tie jc^r,, kinr> rosto, puri ins, ridgepoles, 

rafters, shentirv, and «*o forth,  fae ute of bamboo imposes certain 

limitations, however.  Mortice and tenon joints cannot be used in 

framing bamooo: any cut, suer. t.. noten or mortice, drastically reduces 

the ultimate strength of c bamboo .-ulm.  With the exception of those 

of certain species of Guadua (notably G. angustífolia) and of 

Chusquea, tue culms of rno&i oamboor. will not take nails without 

splitting. For thit. reason, the impinging elements are generally 

lA6hed to each other a., their intersections.  In the Kar Bast the 

wishes uscii for lashings ar î common iy split from bamboo, more 

rarely from rattan, Where the available bamboos yield brittle 

wishes, to\igh vines or th" vr*rk of certain trees and shrubs may 

be used for lashings.  In some area-., soft iron wire, preferably 

galvanized, is used. 

fc.1.5 Floors 

Serviceable and attractive raised floors n:ay be made entirely of 

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



principal feature.-, i„ conventional, design are the supporting 

beams (part of the basic frame) and the f.ioor cover i ng. 

The floor «vy/aring may be mode of „ail3   who).* eu'*,.   stripr, or 

bamboo boards nade by  opening and flattern* out whole culm*. 

When tu* fiooi   ,aa.su ru  ba*n„x,    oaras,  it is generally fast- 

ened down by the. us. .f thin  str^s of ^mfcoo  secured to the 

supportili* Miners b;;   nhen^.,   wir-  Jaahincs,   or small  mil«, 

accordio  Lo l^,tl   P eferen:e mù   „he n-.v.erials .^Liable. 

*. 1.4 Walls,  Partitions,  CcV !n«5 

The construction oí' bamooo waiJ s  iB subject to infinite variation, 

dependía*,: on th., strong required  (fc-   -eeistanee to „«turai 

force, suco ;is hurric^ec and enrthquik..;),  the protection desired 

from rain ana orJUary vin-is    and the need for 1 lW,t and ventilation, 

Either whole ,:uin8 or ion«Uuiinn.:. hiiv^s nay be used, and they may 

be applied  m el >h- horizontal   or vertirai array.    They function 

more efveett^, however, vhen th«y are vertical, a,d in addition, 
t::-v '•J-, 

A form of wall construction widely favoured in  Latin America    ie 

«ade by naiJi^ or l^.hir^ bamboo  strips or slender cui«»,  horizontal^ 

and  at close  interval,  to Doth sides of hardwood or,  more rarely, 

bamboo posts.    The  :Tace between the «trips is  -lied with mud or 

with raun and  sume:.     Duri-  this ..ration,   the b*.r.boo r.trip.r, are 

more or io.-.* concretely covered wit», ^C lm,  in Urne  they become 

exposed by weatue^i«.     This   r0^ o;   ,or.strv~tion is  relatively 

massive,  tnowji lens so tor,:, ^iih; mte of conventional stone, 

rammed earth or adobe brjck.o. 

i 



Partitions are commonly of the lightest construction, such as a 

thin matting supportée by •* light rramevork of bamboo poles.    In 

the Phiiipi-i!«  .sJar.dr,,  -tu Kener;-.ily in the Far *as* , where 

BuiUbxe b^Vuu arc  pitiful, the rtu-titions and even the outer 

wu.lt cf novs«-    -  -•;•••< A;  :;^.^ w*ih .natting woven from thin 

stripe epli+   i'rrxr the CüJE« 

The celling may be covered vita a closely placed series of small 

unspiìt suina,  or by * lattLccwork -onposed or lathlike strips 

split from Jut-rer culms.    Bamboo w.tting is favoured as a ceiling 

finieh in many area*.     Ir. sore.i places the ceiling la omitted 

altoeetner, permitting the freer circulation of air welcome in 

hot, humid serions. 

*M.5 Doors and window* 
For practical roa^on*, window and outeide door openings are generally 

Kept to M minimum.    Tney ¡*ay be framed with wood or bamboo.    The 

doorc  themselves «ay be wood, or they inay be woven bamboo mattine 

stretcned on * bamboo frame, a panel of bamboo boards set  in a 

hardwood frame, or -,  sturdy goteliK«  barrier instructed of bamboo 

bars.    Doors are side-hing.ea,  and fastenings vary from the tradi- 

tional lutch-iitring; to .Ic^k-and-cMin. 

If window o7*:iingG  *re provided,   they  may be framed with bamboo or 

wood.    Mo-rt widows are left unoiazed «nd unscreened.     Closure may 

be providt/i  !n tne  feiw of a bamboo or wooden  triune covered with 

oaffh-io mattiw or  T^ihi-le*? cnitch,     Vl-idows are usuaxiy hinged 

at tne to;;:   --uer ..>ren - as they  are during mosi, of the daylight 

hours - tbey  s<rrve  to exclude the sun's direct. ra> 3 or  light 

rainfall- 

'».1.6 Roof 

Because oi their high strength-weight ratio, bawboor are used to 

excellent advantage for structural «lenente in roof construction. 
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In deigning the roof, account œust be taxen „r the oature and 

weight of the ro,;: Coverin|,  to h* „sed, vhetiiar it be gr«,, or 

palnueaf thatch, halve* ^;ho,, ruiSib(  ^^ t;nin^s<  c^ 

rugated  sneetmet-x..  ««ih.-» it--  -.««,»,.f     ~    ^ ^,   -^.,tu., vamer.t or T,i,e.    The dimensions. 
orten-^il^,,  an,  ^.^ Wi- ^ ,;ldi,i(luai Gtructuml ^^ ^ 

•«««« the rcof covrii are variM no «or.-o» to toe require- 
meats o;.  tne .ose. 

'•.1,7 Plpc-o and Troug/is 

The culi« of certain húboos, vitti disparu«*. r«oved, serve 

admirably  Cor  :jie fabrication or piper ^ trou^6> 

toneitudin.il naiW„ of namnoo cuJws **« very siUsiactory ear« 

troughs,    where rainfall is Ji^t and water «uat  be conserve 

they are used  to collect -^inwater fron the roo-/ and .end  It   ' 
into a b,rrei or t:l3tern ,or storaRe>    .^ ^^ is ^ 

they are used to ,ar„  the water fro* tne roor to a distant 

point,  in orde- to *void excessive dwpws« around the house, 

under certain circus tancer. wa,h water ir:Jia the Kitchen *ay he 

disponed or through 'oanrr.  ,.ipe3 or trouva.     For thie purpose 

a sloping trough i, more practical than * pipe 3ln,e it is «ore 

easily  prepared and,  if closed, may be cleared with neater 
facility. 

longitudinal  ^ive«, or baa," KO cuAas with the diaphr,w,s .-moved 

make suitable conduit,  ?0r bringing water for dermic u.e fro» 

He source to tne house  uy gravity      In Japan,   .-xosed-pipe water 

systems .re constated of bamboo but  ;,.  ,s  very diiTicult  to make 
the Joints   -e^kproo;-. 

To be soited icr *.* uses JU8t described,  tne bamboo culms should 

have a dialer mrge eno^i to give the required carrying capacity, 

and the waJ 16 3h,oJd be thick enough to prevent collapse under use. 



HI -    Production ffMÇJ^-l3^S.£I..^SS^^SSLS^ê^ Materials 

In 19«), ¿>; btll.ons boari feet of hard wood were sold in the world 

market.    Besides \.:-i p-c.-it   industry of  skills,  ine plywood  industry is 

rapidly expanding ^ «he 'leerer- ..hai   it  lia, d*pii«¿te;i ita production in 

7 years,  ¡uiMwoudr.  represor t-ec,  ai;pi-cxJJ.«xr e^ ¿i'- per cent of the total 

production  in I'irL« 
H&i<lwoc-i  grow  princ-^Uy   in tropic-.]   ¿ores,     --bout ninety-eight per 

cent of the lorests «rowing in Latin .Vaerlca is of haruwoori type and is not 

being exploiter]  ;,„  »resent,    'r-urope.  being the najor  importer of woods in the 

wrld, imported  xn W 3- MI Lions of h^rd  feet, or hardwood arri  logs.    About 

85  per cent of thKt oiao»;.t v.„* ftxt.;:r.ct«.l i'i-cry. tracal countries. 

1.    Kxtraction of *QSri?QLl^J£%ï± 

Th« extraction of «.uuber in tropica,  countries follows an arduous 

and long procedure as is eie plained as follows: 

Firstly,   the extractor nas <o select the wood by section* of forest, 

then he has to  comply with rovernment laws.    In some cases,   a tax must 

be paid either fcr each tree th=~t is cut or by hectare of forest to be 

exploited. 
;Jecor,iì;*,   procedure us eu for  filing of trees is usually done by axe 

or gasoline drivai  saw.    Most of 1 he tijne the labourer is careless while 

felling,  thereby coning heaw einiges to an.jac^nt trees.     Felling debarkin 

and jonp.ru   Tí> '•*'* »vuall;.? by *ne same people who ic the felling.    A 

group of two Parens produce about TO to 30 cubic feet of timber per day 

ili !:>£ fom when werkln/- by axe.-' 

The transportation cf Unter is .aso difficult -in me st of the tropical 

cc'intrK-e due tc the  lack of read;.     Ir. noir.e oses, trees are pulled by 

tractors to the neavost   roads,   wì 'he;, transferrei by trucks to the sawmills; 

in other oases,  the lors arc thiori down th- Mi.s to creek:   and rivers to be 

floated down to the saveriJJs.    However, Measures are beinp taken to Improve 

those renditions  a;   In '^ahon where a   loan of M.S.* liii .OÍJO.CXXJ  for the building 

of  mads   in a  plyvorvj     •• . ; .;:•• :V'.    ••   :.-•:••   '.-      •'-'        ;..'      •' 

/       h:'c:io<-i-)puy 
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-    l^t^sboüWj^picai timber, ¿>rgüugirA y untry:    Honriur»« 

Honduras has about  > :*Li-on hectare« or about kk ner cent   or ail the 

natural  territory i,  e,^1 witn  tro;,, J   f,,,-,^, of ^icn hamw0(>3R COVfi„ 

about ,.f aiHirn hectare,,   pine c,,Cr,   ..aV mill ici. hf0Urer. a.x! non-reaipour. 

hanmrods about (:.-; million of herrare,.     Ho^«..   -„out   .¿ l;,r ,-er,t   of the 

; ,,>l  '   £lt"  Uil -3   ^ <•& -tacK  o:   ^OH.ttU rta-ls an:;  si   per -ont  of 
ine final cost  :>f the ,roiy,ì   lucrar 'tr.>». + -,.r.i. n 

5     -    i r><-  Aun. ,-i    ,./•„*, t.,unn, j.-: •JewuttKi u   oprnj.ru?. or JOùìS 
and t rai is po rt ut ion, 

A great «a.^.ty of the ,awr,l,s Jr« cnar.cfr^i bv th<siP low r<Pflt„lriivity 

ani high j-ereentago of lo.s  of *ateriaJ  m.o  te  inaoeuuat. «ethcds of operation 
and Lark of efficient machinery.. 

Durine the ye*- .V'*\ Hondura* **«,.„ 0:* ^n.SUU fn* the wro. industry 

alonen       ttw« has been a rapid  increase in the amount of »ood beinp export* ' 

**ring the period ]9i.5-3%i  (from U^ ^,000 in liky to US$ 7,^Hx» in J9«) 

n.axnly ,oft «cods (piu,) to iu neighboring countries in the region. 

Nev-rthclo«, »ore than  SO por cen.  of  the housse in th« country hay*- 

udobe walls or bahar*-¡u,. ana  cUyUie roofs *¿<h a tiaber struktur.,    though 

tîondnraa has large r«orvea of ^r^;,, **„ has not been a.eri »ore intensive 

*«e tu a lack  of normali,^  pi omets nuitabij  treats: for the-r conservation. 

-ne use of industriali, nrocer  ....   ,ood  h-, , _a.it «i  to the faction of ioor. 

endows,  and roof components wh.rn  rcaporiü  io .,  n,c1Ui)Unf ,ltaï;ànd#    ^^ 

raoro,  , lack of aïaquai e technojo^ and research  i,-. the building field has 

«•rwted a gap between the oi^w of rezurces   uvl their application in the 

.onstrueUcn industry.    Tni» «ituatiim has restricted a •jor developm* of 
the rational utilization of •-•. c<< , 

« 

Hbliogratìry ;«o. 2'3, 
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p ï-.ciow illustrates the existence of hardwood and softwoods 

forcata in Honduras and the location cf oain building materials industries. 
The tap 
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•Location wifii-'n ríepur' 

?ç...gti..r3 ¿-.rf'-jctlvi'* the î-tr^n^h  of wood 

r.ripi t,üií iuCi-or *.i<x reóclily rocc,^lzeá is that of defects in the 

nttericJL ii-ec-ir,  sucn •» Knots, Bhakes, and cross grain.    Th* strer^n of clear 



wood free from defecto i» also allerta,  however, by such factors as moisture 

content, density,  and rat- of rr.vth.    In adulti on. while it is popularly 

believed that certain :tber "actor- ^ve ar, in^luenc" on strength,  reliable 

data have irniente! ..any of thr^ -eLíí.-i's to ae  falbe.     'ine influence of 

certain of fch«tu«-. factor- ^-V. I t.» •itvv.t-.peo. ì kM.*;iiy in th.ir. section. 
7vl    Effect. ofJJensiVw -->n 'i/'.^n/t]» 

The density or spo-ifjc  gravity  of  * y.Jo-o  "-  "Oud   is an excellent 

index of tbp ."iic-unc of ^c,  ^bstan>.e contained ir t.»e piece, and 

hence of tbe z^;.*w^ '- '-'»«•• pi^'--     li r^n'.,  a species of high 

density is hl.^irr ih n-ost  st ren^th proporli»;; i.han <t species of 

lower íjonsiry.    Ü i.iforsi r.*<?  in the 3tni?»ural arrangeaient, of the 

flbero or In -t.no aino.in   of  reali*.,  suns,  or utnex* extractives 

(which add to th* v?ii?h*. out do not. contribute ao much to the strength 

as would  a li^e ¿r^juit  c   vooa  lubit ar.c-c/ may cause  uwo specie» or 

the saino average <jpoci/-c ^v/ity to e:JdD.Lt different  strer-^h 

characteristics.    Lik.-...'.sä,  uomo ar:; :!*-•.* '••? wood are equal in some     - 

reepoots to ether-; of higher density,    beparture of a tipeciea from 

the cenerai  r^aücvúir oar;- i.rJicai.t-s s':.ie exceptional characteristic 

which aakes thir  ••ip.'c.ies  p,.rUcularly ic«rabie for certain use 

requirements. 

Density affordB a -.i ill bntu.r ir,)»'x of strength within a species 

than between spirit«.    Tho heavje. '   pieces of any species are 

generai, v / '<• 3 -h'ie- as hi^h in density as tne lightest, ami are 

correspoi>i.'.rigly soroiiRor.     Truc ch'^acUvietic is rcr,ogi»i-¿ed  in the 

stress grader, by allowiw, higher working *tr«t;ea for dense material 

of  certain S.'íVWJ¡-~  op«í':j.fc&.— 

3-2    Strength of, ^^rJ£^3^¿Drl-LliLl-^llg-!J¿^^ 
Claims h-v/e been made that air-dried wood ie stronger than kiln-dried 

wood and the reverse.   Comparativo teat F havfl shown, however, that 

good air dryinn and f»o<>« kiln uryiiv, have the Game affect or. strength. 

It is  important, however,  to note that severe kiln conditions «ay 

••¡/       Eiblio ;ra:> r.r   No.   I.>. 



in.jv.ro the strength of * piuco of wood wit.hcui. producing any 

vi aio le  iifftr^nr e in „ppeararre.    <>u>.. kiln drying requires the proper 

a;.placar . »n oí' *il-i oor>i : ü ens   lîjprt-priatf-. to t^-- species,  orarie,  and 

th Lckner.t.  ''ein»"    i -...«i. 

The Inttuliror.T   " 'led-on v.-,   apijies  for various uses in prefabricated 

bouses ai».'« the •.•"•<.'p-?.-- -ics i ,TU nf Jo^~car:yir.K inemfc^ra,   whfitrioi- trusses,  stressed 

panels,  «.•*• .-'.andvi :,«-;,   >-o-.o..        iu?'. :ïL,J.„1--MI ui v'ue. strength properties of the 

varios woed ;vp?ni^.-;.      tus í/.vervTh pr.>port>s ;.=.. *• ••* d«icrin:ned should include 

bending :>-. i-vn/rU ;.-.».•.;   .-Lif rr;v..:,,  o.- ¡:
!
,;-.íIí£í-:-. *nd  sfu'í? ^-.¿.  us a beam;   iwnact 

strength, or ú'f.il. tv to .ìb.icib -sn^oîcr. or  3un;h>r Mo»«:-';   compressive strength 

parallel to £r<»in,  i,r rt.re.rj-rth    •-. . ?  ;>ost¿  compressivo strength perpendicular 

to grain, or ability to resist :,.o»-i$ un the side grain,  ar at the end of a beam 

or joist;  shearing at ri-r.íjth ;  .^ardnea¡;, or resistance to indentation;  cleavage, 

or résistance to ¡>p.i.xttin«';   and tendili? strength perpendicular to //rain. 

' •    Typos of Lufiiber 

¿oftxo'u logs tre cut into r-evorai types oí' lumber. Dimension lumber, 

cotauion boat's, linish lumber ana pattern lumber are ordinarJLy usai in house 

construction. 

Dimension iuubar i« .1 or i::ore incbes thick.*    It must be strong, stiff an* 

unifoim ~n size since tt i5 usect lor t'raning --- for joists,  rafters,  stnds.    In 

¿rauing, this typ«; op 'Pmber i:; classifica on the basis of stringtn as either 

common dl'i;ex:eion lumber or tfi,n.ictei*ai «airnpnsion Itonbpr,     It»e latter is always 

four or more inches wide-.. 

Cuiiiiiun boari» í«^r uerely "Ovaiurf') a:*«., lesa than Á imehos thick.    They 

have i>qviar«i <xiza~ an«.: ax e. ^j..~itit*i on one or more sides ?ind edges.    Common boards 

are for gun^Ml '•  0. 

Finirh lumb-r is lumber of select quality.     Ine xowest grades include 

pieces wh.~3c ie'Vi-ts noiinally can he hidden with a c«->at oí" paint. 

tattern hunger ii special-purpose lumber cuichineo from common boards or 

finish lumber. 

"'•    Use of wood r*.s 11 a r av< mat «rial 

'Hie wood-based  pared ir.dust r.W;s atii) account vnly for about 6 per c<wit 

of the world'- consumption 0*' indus'.rial wood.    "Tie growth of these panel 

* When lumber is 'í imher. or mort, ir tMcknos;» and width, it is called "timber". 



products has markedly improved the efficiency of the utilization of wood as 

a raw material.    Une of the basic idea» of board production is the elimination 

of defects  of ' he raw nater.iaJ  through a i su ni orrai ion of small-sized fibres 

or articles  so that the  --rid  producta becomo  ana rorw in tw.ture.     The industries 

will tend to utilise lower ;Tade ra« aiatorialy wherever t he '¡rice advantage 

over netter err'-^r; i,-> of suffi fi _-ni. jlu."-nituà'~. 

Wood   •> « "wiv.c-l.y u:."J   "--v !.':.    Fr.>.(act.j.cii of  plywood,   "ibreboard,  particle 

board, wood-vr-ol boaxd.    i'lywooi ir the mop'   importan', oí"  ill the wood-baaed 

panels,     lo  rvs wioy durable prorsrtde.s ana  *. gnat increase ir. consumption. 

A fibreboard  is a sr.i-<.t of mai oriel a Ad 2 from fibres oi' wood  or other li^no- 

cellulosae material avi manufacturai dy an Jni-erfeltiiiK of the fibre-, followed 

by compacting between rolls cr in ;>, ria^en prsss.    A partible board  is a panel 

manufactured  from particles 01   »--ood cr other l^noi.ol.lalos.ic material  bonded 

by the use of an o;-y;anic binder and 0:1a or mort agents such as \eat-  presure, 

medsture,  catalyst,  vie .     lor the manu.fact'..re of  ?i brebo; rd ani  particle board 

and of near J y   my diluenti ion froifl a largii number of species is bein¿; used  including 

filvicultnr;jjL thinninrs   ¡.nd reaiuues from losing operati ors as well  as from 

BAwraillinr, and o* her forms of ¿ sverni on» 

The manuìcidurr- o'" wiod-wooJ   boatti  is comparatively simple and   can b* 

carried out   without   elaborate e.:ui|tn«;it.    wherç large outputs are desired, the 

process can  be mechanised  to a considerable oxt.er.t and heat curiny of the binder 

can be used   in speed  up produci-ion.     ..cod-wool is made oy  shreddin«-- suitable 

blocks of  -r.vod  i M a   f;ii¿pic marnino, 

Chemi-ali.v treated wood filie is bound wi r.h Foi*t land  cement  and  preci si on- 

moulded info slabs *,ni<^-; :ir<; non ••infiammarle,   l orai te-proof,  possess hu>h 

thermal and   sound  i usui at ; un,  ana  provide   >  co/.xi Key  for painting and  planter 

work.      In wan:   -.-.n-i  humid  rt,yu.(is,  up¿<;t   fr.tm its  fir-, resistance and  sound   md 

thermal insu.! »ti on  properties,   it,y m«'i or advanU^e lier:  in it« resistance to 

termites,   and  vermin      Its   immuni'./ V.  termites has been es+ablished  by  results 

ir. i ortu/i•«,-><» Wes*   Africa,     31a b s with  sort-wool   ¡.nserts were laid  near a 

termite colony  for a period of  six months,     «if- cr this time,   i.he slabs were 

unaffected,  while the soft-wood  inserts wjie almost completely consumed. 



e •    Sulld iris Buarrl s^ J¿¡?5r_ ££££$£?££•* £t?-..ci? atKl uies in build jfrgH 

ia. Group i - '•'ihre  Ru.'^n-iv7 «'«oa^-J.i, Ircludin?; Chipboard« 

Group .: *• ÀS'j-fiVo.' >.o-irdu 

Group ) -    '/ladt fr ¡-AW';»  Vaoodvr-.->! blabs .UKI ,"tra «board» 

GroUU <t l^R";*)a;,i-' ;   l'':*,,t.'C   i.y.ric* 

Group > -    ut. .t;,".n. I- : ••. > :   ,. v.-,. ../.or;  'ìvàrua 

Croup 6 -    7one::rt.':   :.i "ur. 

flroi-ji   '   •    .••'.-..Li  ¡-.v.- >.  Acv"..x!rico 

BuvMic bo;-1 H ar        ing introduce?,  into the bulldirr» field according 

to .,'nn no* d< v*ilo]tjç~i'.,-:    ,   *vrcir K.".tv:',.tciv.r*.    'ft'e indußtri&lized countries 

sr • •»sin:: tret1   to" •••».i'i- r-v;,  wuils,   ''""oo.':,,  t'urrâtura,   etc.    In the tropical 

co*, tr"-*: , tf-fv at '¿ no    beor used   •.-: relation to their quality bgc.au.^^ most 

of    V- cuintrieí* ¡r.-t- tc   .itt.port   ti we.   trace-f o-e.   tho,-/  prof er to usa local 

K.»i.;rialf md methods ; ->r building.     The ccst  or thes*í importeu nu>.t«rials 

v;.r.   "rem íí-W.íi.  0.10 i .-,• square foi.< (hardboard 1,'V ) to #).... u.'iO per aquare 

fo"*t (laminated plastic board l/"*'*:}. 

-'•>•- '.      .     '..:;   '.'•    ••"        •'.••   '_•••'    v-;r;-'-'  v¿ri-.-2 .y  VJ.   J.W---.VÍ& v.. ich are 

'^•.••"' !-(:l. ; .     r".'j:,v:    >,!'    li 3C 

boij ;c   ein be us eu  for th* :ia!-:*n-; of furniture,   for concrete lining form, 

Tor   xlerlúf ri niai) f  t.hnro íP an «n>>yg,'i«: surface board, sonreí ab^orbin/* etc. 

Grec   '•!  indicar»-: ••,?-. .v.-s uf nia3tfr boards, woodwool slnb-, and  ^trawboards. 

l'h» leardi,  indica.?!  in ¿* r.up '• :.ro t,h<¿ -JP.O-J most  ¿..uarted  to the practical 

us-1 ai'.'d  al abort*',i   n that,  jan be realized    in troncai  ccuntrjer-i.     Hont of those 

bo^rd** use fio a tasi'' itat':!ia.'t   fibrer, strcwr,  tr^c,  which crow rmidly in 

the tr^sjicM.    Ihese flbert are coi..pr~ssed end teorìe«;  fcith cement.   ;.o  produce 

oimei.«j or blocks voter: cur, b^ ur.ed   for walls,  ceilin:':,,  JIíúJü,  ote.    Groups 4, 

*>,  ó, airi 7 indicate board« which ar*.* u*;oie sophx&iicuted  for finiahinf: and 

decoratijn purpoae^. 

' •    y actors whlc.ii lir-u.t the exjxaiainr of wood-ba..oa producta industries 

in tropical <• TU,; ries 

Ttie l'oi.'lowin,'i basi''  ob'v>ta<:le^ are -¡('as^derod to have newr.A.^-ô  t-i i- expn:.sl^n of 

pr^'iuctlo : ï-   -.   c •; -..•: J:riM > :    1     ¡'.:;':  l'iSC:   »'».;;',:'    -,  ic,->ricl,;  i:    tronica]   c yArt^ler, 



::*.'••-.y   can by  .:Umi...au--<i wi-,h the 1.r»ch. U-?i   i'.formatier e»-; pr¿uu,aior  fuciliti," 

of today: 

(a) Inaccessibility of timber resources;   (b) Lack of processing planta; 

(c) Risk of fire hi :h lris>.rar.c« costs;   ( ì) Risk of other wood-destroying 

agents (especially termites);   (e) Leéis ìai-.j.on restricting the u-e of 

wood in huila int--;  (f^ Lack of quality control for w¡oá3v. building 

material;   {p)  Lac!-;  cf technical ski.ii;   and  (h)  Lack of promotional 

activities. 

They '.an ¿ r¿Khia.'; Ir be *'Jiin.initori  through the utilization of adequate 

production tei.-hnolopy and me rational utilization of f\e fiiusheu  products. 

r'lante   for y>rov<:3á\r<y .raC  elaborati n/.' '*cod  products should  be accommodated 

to the market  r^qnira-enls.    if  product« oí' ?ood quali tv at .1 competitive cost 

car be made i-.vaiiable,  < ï.e building industry w.ul-i abserb their output   ard 

cases of design  iirr.itut ion;;,  build in»; code requirements ana   insurance limit -it ions 

can be overcome,     "it WOULí br ttdviable that  in the development,  cf the woo* 

industrie:,  in tropical  countries the  industriiti interests should  also under! ake 

the overall process of keeping up with the required rax oat erial, like devising 

reforestation soneme%  select,ion of species to be planted and  assuring the 

quality of the finished product. 



IV.    Wood asi an.Iniport Substitution Measure for other Building Materials 

^•    World ^ractlrnor fnrgst  reaources_and their utilization 

The wov'.'a extr.ve!.ed free: \r.s  forests dur.uvp; the year I960 the amount of 

1,731,000,000 ni*' of  wo:'.     This •'níü.-it.iiy  yr? rinateci from approximately 100 

countries, indue inf . ?r> species,     H- -s climated that such an amount of 

wood would be «uff! ¿-lent to stretch around •\.h*i world en the equatorial line 

x mcbcr wiue  an 
' /• * 

B£!-'iT  "f'JCK, 

i y ¡rit >_ j^ardctlc^j Jül J-c--fo? 
Kill-ions ar 

5 

Empope 310.7 

USSR 3Ó9.0 

North America 407. Ö 

Central America 35.6 35.6 
Africa 155.0 155.0 

South Africa 130.2 130.2 

Afila 301.2 301.2 

Pacific Area 22.0 22.0 

1,731.6 =• j.vXy^ 644.0 = 37* 

According to the above table during that period che tropical countries 

«xtracted  Prarc their forest? 3? œr cent of the world total of wood.    Further, 

the worn so extracted   ir» the world  vían used ar* follows: 

IXI %    for r-\i>.it 

3# %    for savm or laminated wood , 

L:  * for pulp. 

10 f.    for posts,  beginn, other3. 

A totai  of 200.7 mi 3 li on irr' was removed from the forests of Africa. 

Such an amount wae used a?, follows: 

11/    M oli o.;. L'a ¡ ùiy : ,c.  -J?.. 

J 
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Sawloga. veneer lofi» 
and lor,g for ^íeepers 

11.0 irá Ilion D 
i 

ot.her ro<ind wood 

U „0 ici 1.1 ion m' 

fuel wood 

3 76.9 Billion 
'5 

m 

From a total oí -00." m , approximately 88; was usea for ?uel. 

Total 

200.7 million 

Utilization _oI  the world's product i on of wood 

Boards Plywood 
Regional. Forestal 

Zone hardwood 

hürope ^ 1815 W¿$ 

USSR 3^ H% 20* 

North Imerica 309! rM 25* 

Central Aia «rica 1* ) Vt 6756 

South America % ) 1* ) 81* 

Afri ca 

Asia 
IS  ) , 

12*   ) 
191 

12« ) 
15J5 97* 

78$ 

Pacific Àree •4> ) 1* ) 69% 

* Less than 12. 

1961 Total Tropics.! export of hardwoods, 

Central America ) 

i*)OUth America ) 

Africa ) 

Asia ) 

32,169,100 cubic »etera 

'<-•    Use of Building materials in a tyjical tropical country in 

Latin /uaer.iv-a.    ¿xaii.ple: ranama 

In the  rura!   ¿ire-*;-, a h .ich  percentage of the h or. s es have earth floors, 

second in oni'-.r 'hey have vtu-yien floors  (rough lumber,  reads,  mats,  etc.). 

In the urban  area.,   oor.eiete  I'lcors *r«?  ' irst   in cruer and iney represent 

about |>0  per cent, or the total;   second  in order is the floor made of wood, 

as a 37 per cent, of the rest. 



.. li 

In the rural areas, the w&iì0 are made of palm leaves, grass and cane 
rwds in about 1« p«r cent and of d&ub anfl ^^ about ^ per cent<    ÎJricks> 

concrete blocks and  stone wajl« represent approximately a o per cent.— 

The Ut y of i-anama cor.st »Uten the raster important center for the con- 

sumption of   building materials in the country.    Wood buil'Ungs repreîient 

35.3 per cent  of the  ; *.H"I   <n  ^e n.lt,0.   ^ H.  (, nii;h  percentage of this amount 

concentrated  in the capital.    Wood  JS ub«J in floors, walla,  roof structures 

and ceilir^.    Ar amount of the uru. of local and imported building materials 

used ir. homing constructicn is riven below to ^ive socie figures for further 

reference. 

The Public r.ector !*cusin? Programme indicates an average ret, cost 

of US$ Ü.3CX-  for a typical ¿»9 sq,m.  low-cost «welling.    Of this amount, 

US$ lf50C ((.*> per cent) reprenents the coat of materials and U0$ 800 

(35 p«r cent) of labor and ether expenses. 

Of the total cost indicated for materials,  68 per cent correspond 

to aatoria.1* produced or elaborated  locally, the rest   is used to buy 

imported materials.    The following table» considers the main building 

processe? and the percentages allocated to each of them. 

Cement ami aggregates 

Metals am plastics 

Woods and dérivâtes 

Equipment and installations 

Local 
Materials 

36 

9 

Ik 

1 

6ß 

Imported 
Materials^ 

0 

13 

k 

7 

¿¿ 

Total 

36 

16 

8 

100 

The use of galvanicen iron sheeto for roofing represents the bulk 

in the Importation line of metals and plastics.    According to 19'C estimates, 

U.6 per ,^i.t   of the total dwellings in tt<- count ry and  77.'.  per cent of 

the all urban housinc had i'fììvanizoì aetai nhent^ for roofing.    Lately 

the us* oi' aluminum sheet-, ì>.AS. also oeen intr-xlucod as a substitute. 

12       Biciios-ra: 



3«    ffljgjj^y'.'irip, Hatcria^Im^^ien^in j^tv^ra^V 

It j«  ^cognj*^ that  th», bii.ncUng aerial*-. industry plays a key role 

in the de^Lopaent   ,;~o;.~^   , .rii ,.ul:u •}/ in  -he .-.iev dormant  cf the industrial 

sector,    Pros, ¡hi, ;x:jrt  cr v-.,r« T.»,r. prient capavi-y of i-he nfrican building 

arterial;  industry Jc  "?./ fr^r sai b,f.¿.:tnry,   .,.,  .lhcui.   r,-, p,,r cent &f the value 

of the continent.':•. ^¡.-...^¡y, ,Ci. 0;   „,u.ifiiw ia.-i.eriais in imported.     This is an 

average for Africa,  ind^.f;:^ M ¡.v.  H f¡Cme o^ r.he i•.ivlfuul countries the 

"     '•* --1     ••   '••'••'   — -i-^ ...i.n(.-...-,f .j.vj suustantial changes 
in the. situation. 

The rrwr, national prcauc-. cf .,ht> Afü^n confiner.:- *    v.**-  estimated to be 

abc.it U^C ¿j baili-;!-,  in ivfs,     v>prGxjjt!atSj.v une-t^if ?h cf ibi;;, or aimoet 

Itt? ;: billion,  rftpr--;-,!/.^ investor-, i:; -n^.^ici:oa>   i.f-k   building and 

other    o:v:tn,rtion WO^K:,.     General^,  ¿r.oa'-  Z,w per cent of *ho gJ.OS? output 

of the rr»nrtnic¡.ior industry  •>:  va]ae addai and 60 pr.r cent is expenditure on 

int«ro&H:iry ^-nty.     In iç<s,  the expenditure on building arterial* ani components 

amount*! ..o L«'*l. I ballig,    -he aivv* of  iirpo^ej natoi-iala has been esti^ted 

to be arre than % pev .^nt.  v.:--i;T. iiissrs thai  African countries spend annually 

anout. U:& 600 -ijl;.cn on   ¡riporta bul idi.:;s :w.. erial 5.     It  is wort;i  noting fruii: 

1n the vors, w;,!r,   trese imports  coat   io<»r to five taj:,ea a;, much as   in the 
oo.mtry of oxngin,  o-nuec  ¿f  exptntive tran •.pori.-,   extra handling a:>J  profita, 

praevium fer iiisuran^ô te rove;.- breakage or less.  etc. 

>•]-    -^Lj'Ä. X^^aneirt,. in,.lb/>:_r.-i.dld ing oaUyjta U,_ xrçiu^trjies 

In rao:.'-   of tao ."-frican cruntri'^ i ctai consumption of building 

materials :• s abi/»*f t-.u uirjjiw capacity of a ¡noi^x-!-  o-jiiñing raa r, «¿rials 

fae+orv.     flut   ,-irj    :VM    <i -Tribut 'Ion 'i<ît,wrk  13 often  inadequate, 

centralization of ^roolvction :,r. one or '>»•   'actors er. would, create 

enorme diffiditi*-.  ;r suy^-iryr the wore remote pari.3  of the 

countries. 

Naturally, the problem i? very comp.ie.x  and laony factors have to 

be considered bei'-re chcesir*' the location ar.J the ?.jze of a new 

plant.    Special condii ions «ciç.1.  \tl t.he lar<l-iocked countries where 

prices of »ported building jnateriais are so high that amail-scale 

ir>;  •.it-: 

; x:\ ',r :    c      ... ,.:".i.:z ,  ,'• t'i j <v. . 

J 
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factories with their relatively high overheads could be competitiva. 

However,  thi? ahould not  stop governments of these countries from 

aspirin/? for rotiiúal  solution.,  r.hrouph sub-regional co-opsraLion, 

Because of r.he position oí   raw materiali* am  the :>ize oí' markets 

it  i;; riocessary  for cert air.   ir-Ju".+ r.it-s to  brt.se vheir prediction 

capacities on .->  3ur>-reraonaJ    jr regional bar;i.s.     TV,';   .nvolves sharing 

out of indorief. aaonf .-;i fit-rent covmlri^ within tne 1'rwicwork of a 

progr-iramr of s^We-lort?-.''. co-operati on in which interchange uf products 

like sheet ¿(las?,,  iron ;.m  ^.<-:ei,  refract or if-: .-.sbestorj citant,   etc., 

could ta!-'e pirico. 

Ine  common ».'irket,  cf Central .\n.erieó  which   .;-:  naaed on sub- 

re^ional cc-oper-tion an«;'   whi-h a::,pir«?s to but;« i¿.-  production capacity 

on a regional basis is an initiative wàich could  gruw further 4n the 

building field  *;Br>eri.vu.y AS  t,0 want g^, requirement ,  for the manu- 

facture of products which require initial costly  investments. 

^ •      £°JiîiLPj„ XV^JìL JlL^tall at tons 

Studies made by Fiber Research  Inc.   of ¡Seattle,  viashin^oon,   in J'anama 

during 1°63,   indicate tne j'ollpwr.nr; initial investment for différent processes 

of wood and  plants with different  capacities in order of magnitude. 

Ë.C.a.rfi.Feet U.„.  Dollars 

160,000.00 1.    Small 3av Mlj 

i..     Medium .Size ¿aw 
Mill  with drying 
overib 

3.    Laminated  liant wi'-.h 
dryer { frajior.  or 
fill    'TlV ) 

It*     liywoco  piant >úth 
hot  presses 

5. Waferboani   tlant 

6. Har^wf.-'xi  i i ant 

(¿<i thousand board ft.) 

(>0 thousam! ua.iiy) 1,100,000.00 

i   7 thousand daily) 300,000.00 

(r>0 thousand each period)    ¿,COO,000.00 

(25 tons Jaily) 1,350,000.00 

(30 toi.s daily) 1,730,000.00 

(SC tons, daily) 5.600,000.00 7.    Taper hill 

Tropical  countries have acquired  costly experience an  10 p^ant sizes 

installed in relation tc- the actual let-iand of elaborated products.    It has 



occurred that larpe plante have to be installed when there is sufficient 

demand to work the oqu'irraeiii. or. an çccnairà.c  production basis.    Other cases, 

•infortunate "-er.u.ït."-, h.tve ben note* due to 1h<t '.mcalaiiced relationship between 

actual demand a-sci rToducti ;-n. 

',•.       '''  ::    •   '• "      '•-•..    •-.    .ib ..•••.:•   •.::•:'   •.-.'.   • o ••-!;•; r1.-"   -)ü?r,i. 

It har> bei..:i «ìOì.OO  '•'.ut.  ,•-(/•!-..: Lroi,ic&i coimrierv are beginning to think 

of the housing short a,"e and  other  ,ociai  problems not  as a national liability, 

but  on the writrary, at*, a cnHllar-nt,* to crea*c new assot3 for their emerging 

pconarcies.    It i • aï<*o of s nee-¡.ai intn*-e--.{-  to ¿i.—it.jcr: that many shortcuts are 

beinp applied  .in l.ne ..¿ap^ation of technolopj-.-.cl ad\anees as they aspiro to 

r^ach higher standards of li vini;. 

The consumption of wood base! products Jn Chile is considerable within 

the context o^* Latin Annrzca region ani the world as the following svuamary 

shows: 

¿stimateti ^Consui^jct,.1 on of i lyyocd, Vibraboard 

and Parti'--J e î-toarl 3 9>W'¿0, 

Kg/capit--. 

Plywood 

Fibreboard 

Particle Po&rd 

World 

4.' 

1.6 

0J> 

Latjji America 

0.6 

0.2 

Chile (a) 

0.66 

0.93 
0.30 

Total 6.9 1.7 1.89 



6•    Estimates en the use of Tiaib^r;_for. structural purposes in 

tropical countries 

There is at present,   ir average of c,000,000 dwellings being built per 

year in Africa, Asia fcnd Latin America,    according to the annual Bulletin of 

Housing and Building JtaM sties for africa, Asia unci  the ^ar East and Latin 

America for IVOu-lV?1), the total housing requirements are estimated to be 

in the neighbourhood of 39C «ai] lion dwellings.     ,-n annual housing programme 

which  producer, 8 t.-. 10 dvwlliarrs per 1,000 inhabitants is therefore callea for 

in these rerion«.    We also refor to the annual  BulleMn of H una? y? and  Building 

Statistics for Kvirope 1V60 which indicates among others that during the year 

I960,  tht IJ.,'3,  .»chieved an out ¿out of 7,1 eve 11 in?, per  1,000 inhabitants and 

the lì ni on of .ioviet socialist  Republics in.o -iwellin^s per 1,000 inhabitants. 

Regarding th* neens of tropical  countries,   -«i  Increase  Crom 2 to 10 

dwellings  Per 1,01 A) inhabitant:';  in the per i ori   if'fx,-ly?') is necessary to cope 

with the d errand.    This increase, whi^h n,v\ to'c^rt i'ntw Jó to ";. per cent of the 

gross national  product   in  stane countries wo-.i.l  h*ve to be stepped up to about 

6 per cent  ' o fulfill  the housing re-  :irí¡ments„ 

If we ;issvm<-- that  fifty rer cent  ni  the houses built in Africa, Asia and 

the Far :a,i;t and latin America are ont? ss cornea   single dwellings (the other» 

woui'i  be in t^o-story row Housing,  apartments,   etc.),  of the /,300,000 

dwellings  considered  <X  per cent, of  than may have * timber structure as the 

present treni  .hox..,.    Consider in/?; thùt thèse dwellings are of a minimum improved 

tj-pc with a roof area of  70 BC.Iü.   per unit  equivalent to C.u'i«   cu.m.  of 

structural  timber per swelling,   L.hen,  the  consuir.f '.ion cf strurtuni timber i or 

this  type of dwelling would   ï.-r of approximate-.1 y   ¿u'.-'.(.00 cubic meters.     Jn order 

to  cope with  the  f-.!.ui«  required  ilcjruincl »   toi;,  .-a.ount. uouid  have to be multiplied 

by five which gives us a total u*' j,, .'+C<,*X»c> cubic meters of  structural  timber. 

To make things more impressive,  it must  be add*>j  fhar   this volume does not 

include timber ured in industrial structures,  floors, ooorj;,  frames, panels, 

etc. 



6.1   Windcws and W:üTQ.OW~I-rames 

The advantages of the wooden freime window -Tver the metal type 

art- manly  its j.< wer :î ; i L i ia '•  < o.~,i. ..uri  facility of i-epair;   some of 

its aiSH'.'vartar*^ •''*'': a hi^r^ restali-v..LOI:, cost and a lower natural 

lighting arco  in rtjatirn to t ie t.oia.i   un.-»ring.    Ar, regarle  cost, 

hcwsver,  a Gerukai axitncrity a^r^iby-.;  chfí wooden window'5 continued 

omj nane e i-'' residential   ¿ oiVi+ry-i/Io;" lo it y cheapness.    Further,  a 

Belgian estimate .»'iver  L.li'j price ••'..:   ..,•..  .•;•''      wí -'av;   .^  . >.rUh^m rtí 

pine at okS Bailar, i'rancr, (',-.>0 timber,  V- ordinary window glass-,) 

against  i,0(/', .icr .; setal w.inaow  "including .•'?!>  Cranes for soecial 

g lase demanden  t,'//  r.hci üiet-.il  fraí1;';,     Tur; :iac£':.,".,  indo eu,   is  sufficient 

to enable  oak ano  o  variât• ;•' of '..rooical wools,  capable of giving a 

wide range   of docorvtive et'iects,  to replace pine without sur iena ering 

the price a»;vantage.    TMb is apparently not the case in France, 

however,   where- the penet.-.-ai-ico of the metal window ha?  favoured mass 

product ion miiinod'i and co ut reductions,  bringing the co:;t. dewn tc the 

point where y>, i:: Jitl.l* dearer than s wooden vindow, 

The c<.sparativi maintenance cost ir, E,t">Ii a matt er for  contention» 

A wooden window, whether painted or varnaahed, ne*.h-' treatment at 

inter/nlr. <•:' ab<A>t V:?¿¿ years;  a metal window is subject  u-> corrosion, 

and  requires annua1, anti-corrosion trsat'nenu    This argument against 

meU-.t,  hovtever,  is  t'a;..*., losinr it? validity.    Ant i-corro« ion treatments 

airead    u.i  >,hr 'ravr.tt. guarai : eo -iruaiunify  from oxinaMuu  for up to ten 

year«,  and   current, re:;eaivh  indiv-at*» that   i:, wilJ   soon be possible 

to   ..finirti,en- t.'r.i"  per io.',     fro.?   r-.rve.'! ou?en',  vdlJ  help the metaj  window 

to flair« readier ac^ítan^e,   .nitre pani   experience of metal windows, 

nclably in ceayi.ai ateas wri>rc- they have beer, expose«!  te .-.alt air, 

has been extremely un^ai i L> factory, 

Corrosici', iü not a danger in the a'bnrdriim or aluminium alley 

window,  wnich is now enterinr i.ho market4     In <noi>t  covntriee,  however, 

dura Lumi :;ium window costs frvsr i^OO to 1,^00 i'rancr. per ink.     The 

cost of aluminium, nowevcr,   i<; ¿cirtinuousiy falling in relation to 

timber «irvi steel, and the spe<*i of penetration, of aluminium in this 



field will deoend largely on the evolution of this» price relation 

in individus,! countries.    It is significant that alviminium windows 

have made créât progress in recent years   in Canada. 

There is a .;»-eneral tender cy U. USP metal frames (aluminium alloys 

or steel in tropical, countries du* to the inadequate use which has 

been p.iven to worden wir. k-wr;      Hov*vr-,   in the coastal areas  in 

the tropical, countries, òvn to the erpoi.ure to salt air, it has 

been pract.ifaJ.ly impcpaliv¡.e *o guarantee any met*l from oxydation. 

In Gov ral An erica»  the cosi, of a window of aluminium alloy 

frame and c^ass louvers 7/32" thick rims to about US$ 1-i.UO per 

square meter. 

To ro.iu.ee cost/? in v'ne r/iinimurr  improved dwelling for tropical 

countries described before,   effort a are beine mace to substitute 

openings with  p"o-c--ut  concrete omaaientals,  which do not fui! '11 

all the functions  required   \r. the tropical  count»-ieti,  but reduce 

prices  effectively ir; this  aspect ot   'be ;iiin;rnu<i   iwe"; line,     Dwellings 

in the middle ¿no'   hiy,h  income  bracket,  cenerai 1,9 une the more 

sophisticated metal   (i'.liiailni.u;r. alloy,! vrjrxjow fr;uj¡« with  ^lasa 

louvers or  larpe openirifs with fi v.:s  panela and mes.a!   frames. 

6.2    Doors 

No element of ,Jo:.nery has und e nume :wh profound, modifications 

in the cour«e of  -ecem  decades a3 che  door.    Yet the overwhelming 

major it y are still made of wood in come fon» or ether.    Metal and 

glass   loor?,  though  finding  increasing application in i M us trial 

and commercia.*   premises,  still play a negligi Me role in residential 

construction. 

Thirty years AíO the soiiu panel framed door re.utned  supreme. 

Today, the  iolil wood dorr is a rarity in many countries and  is fast 

becomi.n»; so   Ln otnec«.,     its  oiace has been taken by plywood  and 

various hoiJov.-core flush ttiora vvhich hav»  provai cheaper,  lighter 

and  of bet*.er aimeiiuio-rKi!   ct.-ihility. 

Plywood  pirrit  entcrwrt door construct ion .u   a substitute for 

the pareil ine ir^xcht stu ic  frame doors,     .'subsequently,  '}~*m.   plywood 

was fixed or, e i the:- si<!e c,f a softwood  frame, giving rise to the 

first flush door.     The transition frcaa a solid  core (utilizing 

sawnwood or block boari for the cor«} to a hollow core door gave a 



-no- 

cheaper ino liiíht er door,  with no lose of stability.    A variety 

of materials can. be utilised far r.he core, and u hollow fibreboard 

cellular core on -> wood  fruc'f with hardboard decks wp.a the next 

stage ir> the. t»vcJ.ut..Lori of the flush acor.    M^re recently still, 

doors wi'.h jvarticift-board  cons and vptie^r i'acinp have entered the 

market;   prucer.seb have ^.-en devised xor t,he pressura moulding of 

vood  fra&e,  core particle;    IT' veneer into a finish^ aoor unit  in 

& single operation.     Thus WHIJ.G the plywood flush door is rAill 

important, the hrrdboord hollow-core flush door arui  the part.ielc-board 

door are vigorous challengers.    In)and, in the United Kingdom the 

great raajorrty of i'.Lu.e'-s a cors are already ':ard board--i>.<-eti while 

in France the h ani boaro-fa ceri door is i.ikeiy to overtake the plywood 

door in the near future. 

Some German data are available (table •') whien dtanonatrate 

the weight, cost and wood content of three types of flush door: 
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T A B L 

Three typer   of' flush door compared 

\:   of 
iw-. to.- 

•••C' ' •.:.»•':inr; 

Co'.'j-iinption 
'if 'rvi'...' 
*r: rvte rial 

Total 

Unit 
fol'.d   ri" :ir. 

TV ' •-•.' 

r.v¡ 'rc.': 

n5 (r) 

••7.1 

Ür.'.v/r:w: où 

.061 

¿¡avjlogs 

.102 

-'l;r.-.'t •;') J 
ì -io r 

l'rr:.ni(j"  ann 
oanclr: 
i     

.010 

pooo" 

.la1 

.ox 

iavlo, 

.017 

Vepoi-r 1 ofrs 

U'irdboa ^ò dec:.:.' 
or, hollov.'-1:o aoo  co•"c 

1_<. '• 

cori'. 

. OLI 

Deck:- 

r/'yj 

Sswl oga 

' '1^. 

Kounò loge 

.016 

.O'í'I 

Wood required  for the uriauuf o ctiu'e cf í   f'uoii do,>.r (Oubio de cu no'roc. ) 

Solid door  (cav/nvood  only) 

?]'-•'.-i.-'ud flush door 

"ihroboard   flurh door 

'a1*'; lolo-board  flush d.Tr 

[>.i2 of w or ¿ine nsterial 

[;'")-;- Ol1''!"1. 0" t- b< 

A 

'Sii: à''Ood 

T'.'U.'dV.T-xà 

1 r 

'.J'\ro 

'..'•':. !M\wO 

"•"ibrobe or'l 

„IL—1'— 
^^ticlo-TToara1 

0-0^0 

nr. lote;, 
door 

A 

70 

l'ib robo-; rd 

' ''            '''"'_J 
V-.ocír.; 

? ? ' í 

?..     Sounòwyi   cnuivR.Leo:.   ir.  ûTTP. . 

i¿5 

yo 

!<3 
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6»3    Panels or Partition Walls 

One general ir»:nd is evident everywhere, though it is proceed- 

ing at different paces in different countries - that of getting 

away fr<*n wet plaster work» which seems destined ultimately to 

play a negii=jibl9 role in the construction of .inlerior walls.    The 

reasons a.t: of ui.j.'.'.jj... .:,  h^iire, including er oat ami shortage of the 

uecesr.ary ;:k.Ulej labour;  but the reduction in completion tüne 

consequent o:¡ tilt- elAminc.ti.on of plastering (which requires drying 

time and hinders other colui .-let/ion operation?,) it=  perhaps the moat 

important, factor,    here th« recent tren-i ix, the U.l3A, where wood- 

fraiae construction is .lff.o-i universal in one-am: two-family dwellings, 

3s illuminati n/;.     between \%Q and  l^.':,  dry-wn.il const. nlCt.j0n in 

interior wr.ll surging  roso from 20 por c«nl.  to  70 per cent;  gypsum 

board is currently th? dominant dry-wail material, accounting for 

score than '.-0 por cent of thn d.'yv'.'ll »•utdniial. 

The uhi ft towards dray-acll con.:; traction does not automatically 

expand the markrl  for oawwocd, though  it offers opportunities for 

hardboard and particle-board .   P'it  where naaenry gives way to lighter 

constructions,  whether  pre-fabricated  or not,  a new demand  for framing 

timber arises,    're-fabrication, Ureauy widespreau  in many countries, 

.is likely to continui to gain ground,     it allows tor more economical 

use of notarial,  factory qualify  control,   and q>ict  erection. 

tAandanütreJ  design,   usually held to lindi  consumer choice-, raay 

in the Jonp, run   -on« w o:«  ;.he •¡•.vcilir.g cwier or occupant   a flexibi- 

lity vh;ch,  Uit .-i !Î,o- ' .^c;,  ,oi!i-  h,\vt; been beyond his dreams. 

It xs reported that,  an e-pcrimeafal house har. already bean built in 

Goteborg vìiccin the ciuy  f ;;eJ  element.:; are  „he stairr, and the 

bathroom .      The rent  of the living opaco is dii.tr ..but©i at will by 

means of movable ¡••<•<- ï,A,ruated  partition walls.    In residential 

construct iot.,   this   syst, MI  is still   a now concept,  though it is 

encountered increasingly in the design of office and commercial 
hvilcüiitfc. 

It is obvious that if an impact is to be made in relation to thi3 problem 

the iroser.t. situation in the building field has  to be modified, ways must be 

openc to new technologies, materials and design approaches.    It is not possible 

to b- üiving in the moon age Kith the concepts of traditional handicrafts, in 
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the building field. 

7-    3tf_gr, to increase the use of rnoU &s ¿n laport substitution 

paasuro ir» *rr'rá.^'iJLfc .nt*»i*M 

Tropica"1  o,^r'n BUS. Ve copious of «he^r neural  resources, and 

how the««»  ^r. Ve t-ans ferra«;   mf, huilón* mat eri,. Is.   enerpy, etc.    With 

this knowledge.   -,tet* c~r   be t-u.«n »o  .n-reaj!- »ne uie of 1 .-«.•*! natural 

resources like tiab- :%   ,   ,__,    .t^,, .r,,,^,  etc.    In th* following 

•unaarles arxì drawing .   -.arJo-^ hcur^F ir^erts developed in Central 

Aaerica wit', that ai» AT-* jreae:.-.ei «•;, select ni «jcgr^ius. 

7.1    In the Valjey of lao A; aar, Hondura.*»,  wood is the basic natural 

material whi~h rrowr. ...Kirrtantw ir, the region.— ' 

An experimental house v-»f. bee.: bttilt. allowing the following corta: 

Foundations },1-^ v! 

Floors .'3,^9 ¡, 

Roof 3P.57 £ 

Cerjv^ntry i0.¿¿ / 

On this type of house, the ^bour represented U3$   66.15   ~ Ik.b % 

and the building istoriai* ............ us$ 393.L)   « 86.2 * 

Wood was tho b-isi- a'_u3»-i«,j. usen for the ¡structure,  floors, walls, 

doors,   stain ar*  rvr.-tUiuns.     The cost  of heard feet treat«d jn 

autoclave wi¡h ;i*eiish salts K-:>J war; 0,^ ¿  per board foot. 

A tota J  o:  TJ:v*.  13 7. Só wat  the co.-ir   -i4' the t reatei wooJ u&ed 

thus represent in,;  -ibcut  3ME of <.h* tot,-.1   tr-nt  cf the caterials. 

Materials  li*« nai tr*.   bol*",  wirer.ie;h,  glass   »vuvers.  et.,   which 

were r^ fit ";^.,t    '.   -.    j.ted  „o -j.,i   rs.^i or aopnacimaWy 19. S* 

of the tot Hi ceci   sf natc,*ia.U.    A substitution fo/ that anr-unt could 

have been r./4e hy nnir.?  ,«y*»  tunts, wooden louvers for winaows, etc. 

^e foilovinr   Urir"»*- »how construction uet«..ii-, 0r the dwelling. 

7.2    firr^rinci.*«*"   F->us.Ui,: in Honduras.    Lxai.-,ple of e>-tersivo ase 
of wool. 

Row Housing with  two floors,  partly concrete block wajls, 

interior partitions,  as veil as exterior : rent   and back walls of 

standardized wood panela.    IV.e structure and floor of the aecond 

Ify       Bibliography .;.-,.  ^?. 

U/      liibliograpíiy b>;. 3U. 



•hi- 

story is aise macie of woou. 

By the u?.e r-f wood  In walls and floor*   v. toport substitution 

was ¡rade:  Mieri»  ;_:.• ;j.\r,.   a saving in the weight of the building and 

the h-T..'1'..in?, of Uiatti'ulr; Hy •..- ì TIP- locai  labour in the marmf acture 

8 •    £yüST.. PCE?^.-1-— xa^uf^^ubG^xt; '; i r& Irport;   by th- u¿e of wood 

in the oui J in^ Irousttv 

In most, of t;-e tropical count ri ¿r,, th* ¿enera] tendency ol architects is 

to follow the Internationa.- p*'- e.-n ir. fat.f rial> orni building, especially for 

industrial.  coœmorriai and '¡OUF in/? otn-et-.res. 

Due +o the lack of basic  interna* Lor   Lik« availability ani technical 

properties of lev ally pretine ad ruttponots,  ^oiüet.imaa designer!3 «ino bullaers 

rrefer to use materials weil known    in, ether countries.    However, it   als-i inay 

occur on r.he other han*  that in tonn cases,  a r-jreduct which has. leer, i catti 

under certain corrioni  of  nun*:-dt y or salinity,,  will react uLf ¡>r^nt.iy in 

tropical  conrüt.ii,n--   where  reist-v«-. bamiQJty cay  be hipjx-r throughout  the year 

and constant s «.-a breezeo may crevail.     In those cases the a*pacte-!  p-erforaance of 

those building materials   Ja alterai.     A« nn example    w? stent xon the thin 

coating., which are -.busily  apUifti on aiuaLinuin ailoys -vhieh are ^orrodoi by 

constant humiuiiy cotubine-d ••/•';••. strong salinity in the air. 

Host, of t'ie .iweliin^i)  ir, tropica]   countries are one-story and have 

galvanized .-.ron sheets uc  covering.    * h.j-n   ~-n* materia», to sub?*i tute this 

tvp': nf roof ins :>..at ha---   the imp- nr.t<ib-; ligation of the fral--an:\2««i iron and 

the insulation quality o*"  > he wood h?.s teer developed in a tropical country. 

In Brazil, Mr,   le Mellar haf been tixoerimei-.f jng with the production of a 

plywood corrurateJ sheet   J '., "  thirV  with « thin aiutein« film on top of it 

3./100" thick. 

Industriai building"?  could b-i desirneri with wooden trasses of timber 

and  plywood or laming tei.   plywoou end  thus substitute imported pre-fabricated 

steel bvildings   .    T^ere ir- h tendency to use more anc more üteel and  other 

œetalr. ir the tropical  countries, without considering the economical imnli cat ions 
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and the costly maintenance which these materials require. 

Larpe commercial buildings could reduce weight and cost in the structure 

by using exterior and interior wood panels insteau of concrete, metal or 

glass divisions which arp now bejnp; used in many tropical  countries. 

For one-story and two-story row dwellings, cost, weight and labour could 

be reduced through rational derdgn 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 Wood for Building  in tropica.!  countries 

1.    Financing of  lex co:t nwellinfir; and  tjhfj r li1jr"bü- f-y„guarantee 

Financial requirements for  low-con'   Housing co ret met. i on datand a 

specific durability of  the tt rupture  to guaran* f e ire ¿rvet-.tment.     The awe} img 

should withstand  decay  'Vr at  .]«ast  the  pt-rioi  ne>   to return the initial invest- 

ment.    For low-cost house.--,  this  i.er:od  nas beer, exten>'eu aurina  t.he  jat>t few 

years  •'rom .0 to  30 yearL. to  repav  c.-ipitiJ   and   Interest which varrei,  from   y.t 

to  -Ti per year.     However,  low-cost availing are bein." constructs   im most, 

caaes to withstand a  larger  period  of life utinp permanent, materials j.ike 

burnt  day bricks  for wails,   reinforced  concrete structures,   etc.     That  is, 

within this  pattern there  is no way <..f using building -tat en ai s ano  con»ponente 

of a  limitei durability but-  which  ran ce replaced  easily by utilizing mass 

produced type of elements found in the open market.    In a way,  a similar way of 

acquiring nowadays units line refrigerators,  washing mach Lues,   cars,   etc.    The 

financial  implications of lowering the initial   cost  of construction by usimi 

renewable materials with the possibility uf obtaining fur*her financial 

assistance when  those materials aie to be replaced  should  be studied.     It 

mi.uh*,  turn out   that a larger number cf houses  could  be built  with nore flexibility 

for  future growth and  even a change cf the character of whole neighborhoods 

during periods of time. 

^#    Factors which affect   the use of rough timber and  sawnwood for dwelling 

construction in *ropical riions 

Fine woods like mahogany,   ceoar,  teak,  etc.,  which used to be used  in 

rural  areas as  nt. ructural members as  columns,   beam?.,  joists,   e4 e, ,  cannot  be 

obtained at  present in  suTiciert quantities to supply the demand.      ;uen h-ird- 

woods have not   been replace«! with new species  in th*- procès:» oí   clearing and 

fplling of tne trees  thus  raurinr the to*al annihilation of  forests as a 

future constriction source.     Therefrre,  we note * hat   ir. architectural designs 

a substantial reduci ion cf the <:se cf wcod  ha¿  taken place,   especially in low- 

cost  dwellings.     At tre   -tame t.ime,   the materials that   are substituting wool 

are  increasing the cost  of construction wh:ch  has  forced  builders- * o reduce 

considerably th? size standares of the houses to keep with  the same total  cost. 



On the ether hand,  nue  tc pat*   experiences with  uncontrolled  fires that, 

have '*e;rrovert   cir.plete town.- have fivf-n ground to construction rodes which 

s • i púlate t'rat   wood  shrill  -.ot  Ve v. s* i  for struct uros,   floors or walls in 

urban area:..,   .in  nevera! 4 roplc--.l   countries. 

The^cre,  materials  .like hu-nt   --.lay bri'ks and  tiles,  the   ieveiopment of 

concrete blocks and  pre^u^i^t »Hi  :» true turai  concrete componenti" ,   coupled with 

a lack  of a --ready  1" Low of  ;vood  products  for construction  such au structural 

members,  sheath in».',   et?.,   bar, directs.,,  designers  towards the search of replace- 

ment materials  for wool   '• n buijdin* in many caaes. 

3.     The bui., dine .;ndjst"y in tropical  countrler» ani  the development 

of  wood   prodnet_c 

It  is  recornized   that the hmiciinp mat eri alt;  industry; plays a 

significant  role  in ecor-omi c   level onment,   particularly in  regards  to the 

industrial sector.    However, due to this important   position of the construction 

industry it,  fluctuates cent inuously alone with  ".he rate of  economic growth. 

This   fact affects all  the bui Id ine ir.at.erj air.  industries which  cannot manage 

to keep up on an increasing rrowth,  when tue prevailing conditions of a given 

economy are not   premi s i Pf.     In  'his  connection the wood-based  products industries 

also are affected. 

This thought   iusfifies a serious interest and  control on the use of forest, 

resources.    cor example,  there  in very little control of the types of species 

beinp  cut and  the depree or  reforestation treasures.     Panama as a case,  has a 

law which  establishes that   for every tree that  is  cut  in the forests,  4 wo should 

be planted.    Unfortunately,   such a law uoes not  indicate how this procedure 

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

As a whole at   is rotei  that there is a lack of technical  know-how in the 

treatment and  use of wood  in most, tropical countries. 

^*     Trie  future of wood 

One of thf mo: t   promising natural  resources that the tropical countries 

still have in reserve are  thr, forests  coupled with their potentiality to 

renovate themselves as a natural procecs.     This situation varies  from region to 

region ani with different densities of population within the regions,    a general 

tendency in most tropical   countries where there is no control in tne rural 



areas  is that •"araers burn the exi./inr vegetation yearly  in order to p^ant 

^easonaì croix;  ijKe riee,   -o-n,  ytr---.  cr h°a:.a.     ...;.'•?• i *he  land,  fértil it v  ia 

uv.3«  -je they   i.jc-i   ''or a  -.rw f.-"   <- '"^  v->r\:r   -••-••i   -ni   -ortjnue the  -aae 

i.roce"-, of  rlearin»"  ¡or arricuit ur-.u   purno: e? ovtr uni  ov.-r  a>ra.in.     .ri this 

narrer famer.,   are des* r'ov:iv  rAfur^   • -: -ur^i: -  wh-ich are  mr'   of t.h*» basic 

econr>mv of tHc-e '.:cv¡r*-. r^e;-.     Very   Liti ; .• '"/.•   be RI. .:<>r.e  *c  control this 

inefficient   ami   unec^nc.-ao   sy? • orn * ...  ?•. ,r  ;.rr> ¿and,   p<..rtiy   ner.ajse most   of 

ti-ote countries rv»ve not  beer. ab!v- v    'JI   tu 01 fer eternate solutions or 

ways  ot   in.prov;'L- apri cultural  pract '•••&* *o the   vinat"-  or  land owner,     in 

cour/ ries with  low aensities   ir the rarai areas there are  st il,   large- forests 

v/hich must be tupped until  solutions are  found  to utilise them ir.  Lhe iuc¿t 

:rofitable way. 

hr. a h own in the mar1 -   '   l K ,;   •    '   !   '•"•      '  '*" • '    ;'   '   ' 

in Latin america, yet. local  consumption and export of   plywood 10,-3 «re 

extremely low.     '"or example in the vast  /OUìZOP  region  which has a   lan'e 

variety of wood   aree'er  no lar^e-scaU- development,  of   fore-t   indu:>r>s has 

taken  place to date.     Tt.f Brazilian  plyvood  industry   i ••-   UK-atci near »he 

consumption ^entres m the southern  rari, of t.he country  awl   lop  supplier; 

originate from the f orer t P  ir   Mi«,  a-sa.     K.in wo-!   :;—iea u'.e:   for plywooi 

are puraná pine- *nrt  cenar.     In -^  =t.ai..s o" ;mr:^ .>anhu ani K.ir...^ ferais, 

the wood  apeches   'f^uttiba aa;   peroba have attxinw   ii^ortan^ a:,   r iw material 

''o^  pi wood. 

...centina arr. Unxm.-a-  -an-< t   wee*   their   r-w nu»erial   n»«ed;.   tor  niywood 

•'ro..i   local  sources,     tota  fwrtr; ..   inport   ¡arre   viar' itie.-   o:'   ievs  rror. 

lara^y,  where  nlywod pr.uu.--on   ..-. oriy ;S n.inor  Ir.t ort.*nce;   U:t. 'Iru^uty 

ai«o  ii^ior*-,-   ¡o?a  from  ..er/   /..fri^.      1' i e mainly uve.-,    araucaria  pine,' 

wMrh   is   «our.1  only  M.  a  rat 'er   l.r...t.*d  .rea  in ^-c .T.i-lle i.r.iet,.     There is, 

now^ver.   evidence of ot-er  potenza'   -ourrev  «-.f woon   sr""i^   suitable  fcr 

riywori nanufac'are.     '»o.'ivia and   ; eru  ;H>JV..*R snail •¡uvr.' ^ ieb o'   piywoou 

bv  -itiUzin.-  locally available naferia)..     ''oioubia ha-  ccnaiuerabty   incrini 

production or  both peeler  W--   for home comumpt i'->r  ;.n-i   for ext-ort.     Kare 

than V:,iX>C n.J are us^i  for local plywood manuiarture,  an-3  hardwood  ¿op 



exports - with 'he ftx.copt.ion of Paraguay - are higher tra« in any other 

Latin pericón --oT-.r-.tr/.    í-ounoDcd ir. .*t'ì iJ   avaj LaMf  for furtrier extunsion 

o;   the  iooal pi;/wcv-;   ir-1u~-t ry , 

Venezu^ló '     ^•"•V.íCO. .:-._.„..   ,,-r-xu  o¡¡  oi/.n   iv.-.il %uvi   unrortod   lo.?r. ctnd 

veneer:;.     A^on* the norf r o^ví  ust:., „ae-i:^ <-..:ijní ri«í,  „•" iy  ^unn^ h«»<? 

start»:-  te U3f i.or-«ià> av^iiabit-  -or-est  re::our'-<',5 for the manufacture of 

plywood, "Ai:jl<? the rrod-.H Mon   v   oiywo&j  leg.-  1= of no  Important yet in the 

'vöc-t  Indien. 

'IY:e Cen'rai  ,^¿r'./an rour'rifa pener illy h ¿ve f;i»itabl» verein forest 

resources which,  i*.  ?*••;., .•rif.h  ¡..re ufevc-xujt^nt.   of their infr^atrv. tnre,  should 

be able to   -upplr  plywood  iûu    ir tjie fct-ire.     Zí. MPKíC-O,  ¿¡ever*! piywooo 

milis are alreaJj operating ir;   ¡ifierent foreur   area., arti,  aithevrh there is 

no lack of   lo/? nupnUe«   (rdrfí,  mahogany,    -f<Ur/t   pjyv-xvi »wirket! r.£ problems 

!i-v€ becoiae the critici:!   í'octor for further  acp-i^jon cf fl.le   industry. 

^ • *    New ;itil]^?.t i.cr j.jf_ ^ojlrììl1?!.!.. 2.rJiiíií ÍíLíUL t r of i • -a 1 count rl es 

Thro^h tvfc ury-p/ces  .   f'irt proofi-itf ir ine uouy oí hanJ- 

boardf. cur> oe obiai-.e-J   t-  ;-e-.,.-.ir^í  '*>r T.n«:r u^e   JT constriction. 

*Rvis trjcl.f:olo;'.:;c,al   \r¿'A(*?m*T,\,  i s wore rv-er* acoj .nr than fun^i-ano- 

tennite resist aji;;f- ••»•hi o h con.  aire rx» •i:r¡a by \ nt  -ct   process, 

thouch with  -jun.ir^ira*. • on? aue    *.c water  probi eaiv.». -— 

Th'.:- man:ii,a-"tu'*f of LMTH-ral-br-n-ifi  prduct,:-     in be increased 

with the T.t;-u; cf bo¡-.r..Ju r-r rano? by  :*;..>*In,';   <r. a  e.t miara .'"lakir^ 

machin* vihore  IN-v cv. b". ...eparatrti  jnto n.\rrow ¿iiyi  long strands. 

Hucr of the ict/jj* waste ir, tu« wooo  ínujf.trios can be 

redeceu, TiPiíir il   for woo«-- wood  boani?,  content  tatrbert'lud iibre 

panej.5 and other wat ori als. 

-£.,       Blbiiogr'irhy \r.  '45. 
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• iia   ;^  t"..e •.ise ji' io:ai ;•«source». 

• •.»«•IT» 

*»•***# «i»   •>•   t.t. 

l(A^, 
; ri      . i 

»«••      •••    M«C«,«1 
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ÎA£LL 

Cauf-e ai Dererior-»tior 

1.   Kcisture 

U' !"' *V  - * v  : -r^cuity in MOST. «ater1*1« 

!   - i/v re -.,' wk;r    iiv-r- ace  jr. .r^ist-ire  content       } 

c.v-ifit*   ;n c.v   J"^,   *f^  pr.yMcaJ   i>rcf.*f c>s | 
- Uirciif'i^r. cr/<r**«'  *at,K  "n-'tr.»:*  m «ci?tare  ecrt»nt | 
- l)«r.vc.ra-w.4or.  *rv.   -VCìVTJ-IV, .Wî   ¿r-w ;,».x.ioities : 
- Bli-t««-in* ,  -oc i-.r, e-kcr,ir>- HT3 rfutuv-a]   in solution i 
- ere mor. vi   'o:'-- fc-a'-rr^Ab.  »y rtj.i.  impact ua^ar« by 

'tail 
- jiiwi*-.ìfcr. of  MiOio,A=-<~   activité ar.r*   cr«ical 

r*^ctione 

2.   Solar Ratfiatlor. ! - ü.i^iitle^n.,  crwu',,, er&crinr, uinccìoration 
i       ainl  1" .-lirif   -¡y  rhcí.o'-J ecical reaction» 
í - Duwr.« .er..!!  r .--:>• «   i.i--  OCí s*vit>  de l'ont, ti on ar.d 
!        crafKia'.f'. vi».:   u.ar^s   ^n i ei'"*r"»ti.j*e 
| - SLbritvliM *"•*•-  •<»   vu. oriSítinr.  oí   volátil«a 
' - S-Jft-ir..;*.>• -'*   :   i'ic » úi :í?íí-":;1:¿S 

f - L*-*!ir»t ion,  --.*€   /s%^.'. ;3-it;cr, '~.u>  * cr^n^«  in 
i       ;f.v,ic?--   ¡irr orti*    * oî'cei =«. io.*6 m strength 
I - .'¿tuuiC•• -ion c:  ti^Kvicaj   c-c'.ivity, j.eceiBratiOf. 

Oi    f-'íCt.üfí* 

3.   Follatici. i.    rt»rt»ertx:>»'-. „cTtB^'-iOí; oí   UXOOB. cr  c.ríxn aioxid« 
| - fj-cx.-.or, •*.-*. vea* tra..; ;•   oy ^ueou? solution» cf 
i       cvuori -.lio AIO* «•"   f-U'pi.ur  ?ab#¿ - í.np  .uittar a*y 
I        cau--#?   -#=v-r*-   «íT.fc. .in.--  arni  i; it-tering 
- úl->r -iicr-il'.cn   '-'   • v~^rv    :/ •-•uisivir   *%áes 
- Gc;ro?íor,,  of il or« -ranee  -r-ACted  ('<* c«li^uft?,c«tit 

>--i>.i.ier 
- Krcston,   'Ií-Cic*tL'.. t>v vii>J-'--iown dirt 
- Iiff"r»r*--c«r¿c© , eros*• r¿ anc  »v^jiiy  by  trotona 

4.    BioloüCÄi  Attack        - uíjro.cr, tten,  rotti.»--   *.-.-í  aoiV.T.iry  by íw.«ati, , 
1 ilfôi  ít^t:   Du-'.-.r»'».1.   aitnck j 
i- ;íuxriti~r^*>t,  ur,.*«r atta«:* on •.¿áax.iclamr* 
j- KtcíL'.r.ir  V   -^¿ic'ica. su? tiCCiisäs* I 
- «xaüietí- oe.*tr».ft, ion or  .ttvere we**.í!r»intf,  particwarly 

¡ oí eel. luíosle   Vif-rials ! 



TAfeLE 2- 

Asbe s to s- cars «i t À3!-:ifiit., M'".*-3ier. 

->i s ture    ; Continued hycir -Aies 
, of co;.ie;.t   eau;-; : 
1 isn^th incr* as« 
; lassaci da. e g* jy 
: h¿ai 

ci.iii,.v.v   ..' .. i.n- 
Ran. rarc-ff viat?r - 
3o 1 «A* "• le : .-'*.; - e /• t ai 
r«I-..: -.:.y   *;il   l*.*f 

car ivi vQ A ; »h . •- e i e «u rs 
moverai,»,   i'^j:.   fibres 
aft? re'.,   ''f ot.-iC.i": 

Burnt clay produce 

Koves1*? r» t s  9-IOR: ¡. — 
,Oi-,,C¿.  txa-  r.et.v 
Wettiti)?, • nd dryu 
solution rmu -IH- : 
oi' r.njtr - mo-îù; 
affecta aupo^rarux lut 
cari  caui>f  300.11 t. 

» ^oto- 
c iy '" i cai 

i   e r, •; r... ~-l •   C (Cc«fficieia oí 
!   Tneraal txxjansiuri) 
I  - 7.9 x IC*** ^r ôr 

Pol-716*2 r;:»a tier., 
uu:.ù,itioi,  ;/i*-.."f-i Tied 
D? nitva-. > vlet 1 
c&v¿*»<¿:: «:7r ~ltt it-i^nt ¡        ¡ 
<tr~<s»..».r,» 3í-d  forrea* ion 
oí wa„er "c^ .f Le compounds 

ÍOSt»   CÏ   VO.1. ütjLA^S» 

r.oiv j« r J '--i*, i.- >n c ¿u »oe 
-MlbrittitiSH.'t 
HKpaninow of t,ii.:."'ii/¡'j*d 
*jr er i.cisiur**  -»xvc«; 
bitter JE** 

Soften* ^ -"na  íJCM *atfc 
ûiK,*I t.er;periture s 

Pollution ',  Cmroon dioxide in 
i   presene« of MAXí 

;  aaoimtfi of «¿i »ture 
¡ décrias..;» imp. t« 
i  strengt** &n<i «»oiöture 
S  œoveirtnt,   »nert^e» 
I   trans »«rw  «tren/tfr 
j  Carbon lioxiut   t>r 
!   stu'-hur  H'itms  ¿n "Ain 

wat-r rtì«e6 surfacei 
,   layers of  rs/jjr»t«id 
'   ceœent   

Salt« derived frc-.i r,j» >-'•,.. 
a. d by reaction wir h 
&UfcOsphere suluhu* 
¿ases cari  eau»« sp'tiHn/*;» 

Biological t.ruwt.fi on ÍAi>re-held 
dirt causes surface 
aofWiir.*, darkening 

_„..._  1 » 

S'iTf&i;e *rovtn <tl*es 
scftentrr -^od i*raciiin&     • 

can Utt'% __. 

>r*rai Ccmtismú hyirr.ti>n 
rma-iTií-s anc caro©c%t*on 

orano.« warping ata 
!  cracking 

lA»n -ir.ee   -...  r-.ua« Rain waning reduces salt 
falta  '."i c-iCK  and  r.e o*   ' »ttmck 
Pro* e c-i we  t?"an vie s Renden nv.- tiae-i on 

i cesker.t c&n «a atU¡.ck«d by 
proguets wiVi togh sulpha 

_^fiñ£tlL(£i ~ • 



Cevent Concret« 

Moisture 

j  
!    Toe mai 

Freu** ture hyuiviion i 
cam«s l'Itiiu^te ¿os?, in Í 
•tr?ngta,  Aí«W £<st 

j 

I    Photo- 
i    chemical 

—r 

Dry Hiiïiïiï.itœ - Dan s© ( 

concret»» .03— *05 ver cant       j 
Li.p.Utwr-ight  .0j-»3i .«--r cent 
M/'i sture ijQvemont. - 
Dense 
,02-,04 pt-r  cent. 
U entune i«*ht 
-03»,30 per  ¿«nt. 

Ç * 6-13 x 1C"° per 

Prea-ature evaporation of 
tjau.i/ing water Rive-s ¡joor 
curxn«: 

Pollution 

_J. 
Biologi cal 

General 
Remarks 

Absorption of 
atmospheric cirbon 
dioxide ace« Îermita a 
sci 

•f- 

iy»ss in strength i 
under hifh tear-er ature   i 
&nd huaidity conditions 
fay s»t ni.f,h  aj inaine , 
casent 

Acid Hjtp -.   f " -«-ir  v^ ¿e tabi o i 
•.jív.-xy aro  sulph-.*,e -*ro-uid I 
vedara c-ìu^e erosion,  iosa j 
•in r-tro-itgth | 
Salts-  in a.;.¿'!-ex:-t<?'5 a¡s: : 
:«á^/-i,

iv' ca<   .e í-roaiorij ; 
s;--:.: j.in«.  •„•'••-:,icuift.riy with ! 
r»-.'i.\forefiü  cenerete 

b'teti na cars aii.-icK. m 
particular  s a tuar ions - 
e.«-:,  s©were 

Or^-aiic  ii£^'iriti'j3 or* mixing ; 
«nt«?.!* retard s*-t and ! 
h7(iration ; 



' Moisture 

Photo- 
chfiaical 

^hsmal 

Line 

Preaatuie set of 
hydraulic  Lises 
Slaking of ba-s-ed 
quick lu» 
When V-îTV zry •"•'"• ;*    •* 
prevail, non-hydraulic 
liaws carbonate and 
hwden vL-ry s^c^ly 

Plastici 

V,  - 

n , 
' \:-,J   C -•:•«-:'• - 

• ••> ,'.¿i      ;   *•;••;- i.iiu/ and shnr,  I-- 

i  ••; v.,   , -.        -    .-      -   .   jî;^ • 

ÍJoas oí  ,;io :.; fa*   in-       ; 
r.iöiwioT íf riryi,..,' ' 
"^'•r-'t    •  iK-:nin.' o;  V', ¡ 
ILa « 

Premature evapoaratAon 
of gauging water ¿i\« î 
poor hardening of 
Hydraulic limes 

Pollution 

Biologi cal 

Carbon dioxide causea 
carbon *tioi - an 
essential ovt in tls 
Ivardersii^ of no.>- 
oydrauiic lima« 

Colour '.'Jv.'i,; :  .ni 
chalking ci'  pi-"» '-t"i 
roly.-nor^iiLi^n 'mû 
ii.. id \ t i y;. o '*  v _ h '•. ï Ir 
*cc*"*»ri-t-f;d 

;:,•• - [.-•\;-.iht '."• ti,/. í 

It ri of pJó..;--ici.-ì<*rj 

i J-, lu...; 

*fpJ/ r',.'..'• <" r>  c.  •:   t-> 
]C3%   .':.•'     ;oV • ; t 
'^Vl'J p^riou  í.í 
chorr,«- ì^d 

T, ~ . .'inat.toa an-i 
oxidation c¿*'i-:9 
»í'atjrittietaeat, cr^Cniv, 
eraaiiv a-»1 
discolor-** ion 

OL   i 
'* *- iü-.'oG x 10 ir 
f'olyiaa ria arlen F.*»» cau»« 

i   ulereas« in tonfile 
strength .*nü decrease in 
ol'isti'-ity 
IJ038  o i* placa leiser 
camma w.trpin/' UJVí 

crl'.*ittl*!'iacar»t 
Pen.'eaoillty to -*nter 
VíDO. .*  innrere-.* a;.» 
tf)í<p: rauuru increase« 

Svuphido 
wi V.-ó le ; i\ ' i   i» 

pi.p.'ixr.tr. 
Siiphur cho>.\*'' > ."> 
indus trial /¿taoïotk-r•&& 
->-f,i.rt"1'.'   ""*   "•'• '*• 

pigi.kînts ari p.-. ..r>t»'5      i 
<ilt:oí'  xi i'^t'úc 
loading to 1-ií i'¿roi oí 
fi Ito 
Laçxd rail'.rv  xn Larine 
atju--phnr •-. *oc.-o cially     j 
or Kù • Iù. | 
Dirt,   *riw>   :- 
and disroiur 

Win. 1-L'orne ^rit c ci etch 
! ^:jcí ¿.brad^, particularly 
j   ci i'oartód plasticft 

eruia 

Fungal w.d .',l--¿ | Grovth on orgonic filler* 
growth on ì.ib'i 3<K

! | end plasticiaera caute« 
f»vría-ü ?.\rï , s caorittl/iment 
rart.iculu.l7 wr.-n :  1ü    j Growth alno occurs en 
repairs Wtit.-  - tî'i'J au;y unfilled plastics ami on 
caucj b«íí.'kíío>a of fili »^face dirt 
Te¿•ite attack | Termite attack 

..// 



rcaarks 
Sterag« in **t 
ciifvites  1s tn* 
chief 'jDb'eR! 

! Paintt- 

! Lt. etimi«  of 
t  subsî r%t« - t./% 

; c..t-»rlocation 

Plastic« 

An ti-oxidan t.a sj\<i 
ataorbing uiments car. 
in or o v» durability 



Moisture 

Photo- 
cheaieal 

Trwraal 

Soil TiAber 

Srosi on and loas -af strength 
Verj 'ilajn ..«ov*»flsan¡.s cms* 
crocking: - 
»wt-dfy can exceed 2 per 
cant for clay soils 

12¿0"6 per °C 

Hij£» Boveaonts cause checking, 
splitting, warpiiiK «nrt raising 
of th- prain 

IDAS thmrmtu aovtaents »asked by 
resulting irymç wuvemant 

Pollution Erosion by wintí-ooros grit 
•ay occur rot effect is 
not usually serious 

biological L'Ange  oy  termitas and 
redenta 

Attached t>y ¡<my uv<ects and 
growths, depending on ti«œr 
type airi aci£t jt content 

General 
restarles 

I 
Stabilisation - e.g. witfi 
cedent, aims at increasing 
stranfth an    resistane« to 
a» istur« 

Kairi-waf-hxru? may I«ach oat 
poorly f emula tad 
preservative* s 
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TABLE 

C. CU¿»    ¡ -Fi BSE    ¿U: LDI KG    DOÂAS 

COAr'DS 

IN5ULA7.C.N 
LOAKCS 

INSUu-VlON 
LCAHD 
ACOCiVXTIU» 

•or-- J'W^JCLO—¿SJL-X 
.i^    GÄTEC—fW.   jl   prw.,c.iî   iy.   j&la 

C"-Q~~-'   _0;_  iüMT.',UA 

l..;.^ „..,..     *£-.T£   -    l-rfctTLX 
A'iÁ     L  /.'      i\VAM„ tu 

Cr-LOTIX  .-  i/Hkiurii   F.S.in 

ir-»OK* ÍO- 
CN   ':>-.   l'.vC\  T   t,i. -¿ard 

\n-j,    INCLL'ßiNG    C H i ? w O « ."; D S 

i. -hú   a-.d     -3yp.-.,ìvv..'   'ir.,.-..;    .o   w„. i.   c-...r;i   _.id   pjrt.t.oil. 
ifcowvròi, c, (.;;y üCAjrüut ts 

r*.--.'.;•  of r.     1-..CA'.!.;;   wr, c'    .-.   „.e   . >   t " .    - J   »-..i   sOUf.d 
.r%uüt,<.-   o:   yy¿',i.   ct ,:r¿s   ¿r.c-      .rtl;.5.-i.    Tr....-.Kr   toa.-Cs  of 
-•.- •*"•. i' ci ^ i .-i. tr,c/,,-„.t¿ ,'or ! JíH A^,, ,.,-.,r,¿. 

Ai *;ove out w.tr, srr,ac;h v nite f.vsh on ore side. 

S<v..-.u .ú-.oruu-¿ TILES ^st¡ ¡r» offices, banks, r.asp.uij, fe'ephon« 
tooths, etc. 

TCNTIi- 
tw'~   * ;,'í.úO.-í, Famedi 

rt£D:Ui-: HARD 
LOAROS 

.v,\.J¿A^.   .-LA;'.r.'»KOOf 

iri:..--cr tir.c ..r-,; inte,or r.ctico   ooards rcqu.r.nj; medium hard 
iur.j.« IU.;¿¿í!C íor c.¡ pamt tx.ir.c. 

BOARDS 

HA.-tO*lOAí>0$ 

KA 3 DC O A ".Di 
PtKFO.tAYeC 

t..acezo 
su:.r-ACfc 

c,  :.~ o.*t 
ULV:-.A- 
HAR*/^J^";ï/j 

KAAMíORS    _-.V     *>.V. 

riC^^C^CcD— 
C£:.GT-.<  é..OVD SüfsDLALA 
i ^ 'OK-EC— 
INSU'L.**;  <\MJ NOSTEX 
e .V.  .-'AiCNiTe ROYAL FiBGN.Tt 
f-i&REX. <:v. 

A ¿ in. board wish i hire s.nootr. 4g 

!.-->GAT£*"-— 

KAKi.IT üNITcX 

:.v. .-o? "LO- 
CA STcK 
HGXANiTE LEA-HEÀ EO/RD 

:?»c«! laca! t'or par ellifij, etc. 

Hart f-iotn sh-'see íor o.i or celinole pair.; fnish«-.. For p^aisn» 
c' wails, ce li i'.¡i and partitoni, fixture., fumiti.-c. fVcper.y 
trcv.,n—¡or exicr.or sijr.s. ¡¿cal base for vtr.cenn« exotic 
wooes 

Pcrîsrat.orti of var ^JS suo to ¡view passaj; C exirnecu; nouu 
through to an ¿bsoo,.« materia behind. A.io . poplar •• ¡,e,. 
board " for display pjrpcïcs. 

.or; r-*.c:;cCcD-~ 
L-Of'7   i.,(-f-'.    SUNDEALA U':ra 
,.-rjov:ED- 
L.'A'. u!:-a  .".A'CN'TE Tempered Preswcoc! 
S.OY-L O . Tcrrpcreo 

A wat..- re:Mant boird 'ccied. f.utcd or reci m chec« pactern 
fcriinpUy worK or pjncll.nr 
I;_,.-.t o.'k cr rii.iojany f.niift for p^.-it¡..n¿. ihop mi.vr.o.-s. Jistilay 
3.-.CÍ ,-'Ot..-|CS,  CtC. 

E<crtr.-ie'> î aru t¡irouj¡c-.-,_: •..-..c~¡ csi ¿nd ir-ioctn surface. W..I 
oo u.; that HAîvOBOAi\uS car. fiuS ' ideal for concrete focn 
..f.ir.^ arc a!l l'ormi ot exrer.or work 

'*.^;i \ JO\D;D 

CC.'-.-ww.TE 

E:riiOAK0  HL.MÛEKITE 
VV£Y:-,OC 
¿ERBOArO WATER REPELLEKT GRADE 

•' K •• Pa-c! 

>«c oo.rc.s u-e of io:.d s:-(.;:urc up TO ; ,n. th.ckncss.    Su,tabi* 
lo- ì.'jic boaro c.art.:,or.-.    An ,dti. HAÄO COME for veoe«r>.- 
tiCC.VÌS, Wirr;.i53CS. deixi. ..te * 

iji'.ao.t fcr tc-npon:/ s-u:;cr,r¿ T precü. ar.d ,n situ concrete. 
•.li strenui"• iives ¡rxi-i ij^.ort.r.j t.rrbtr. 

PIEf-ASI.CA-EO ."ó"-^riT:ON PANEL *,:r. .¡.;u v..i? f.iiiq. 

CaCU?    2-ASSìSVOS    SO A. Ä L*; S 

*.- ---TOi 
e. '. ..>:" 
?.'.0DJC7S 

AC*;2-VCS 
\.VAwk-OARD> 

PC¡-;T£ FLAT DoiLDINC ;r-.t.' 
Fo-L*r  CO*-'^Àr"S£0   -LAT 
r.EXIB-i"  Í.A**  .-.r-S:.:: 

EVEAITL 3 ,-. CORrtwGATtO ìriEET 
B.GSI.X ¿ .1 
TRAF--C.<D ",'.£ 
f.LiTEO SHEET 

TL.'.\íL'-     E
T

:3.N'T "D" 
K.:',Ol.C£,OAPD 
»VJ~0  V;.n  sonico  HARCììOAKO 
ASOESTOLOX 

SHE 
••;    ""3'>     '-s   L'"r•l-;c-. ':rni bu::o TJS. ttc. 

!'• -Ci .... •. .->• ca.. il ST^: i„. e.'-'. 
F<cCs .-." v-"..c.'j e: i". ;c i. . r-\ 
"«..JCS :r.o •'< -;.^^,s oí ijr¿e to. e r.j«. 
D:*VIí 6ac<«¿-0uncj, vhcp I:.;ì r.io.-¿, :^scas, eie 

r.-E^RCCF w¿:!DO-rcí »;:.'. 
•o." EXhUiT.CN STAN'*; • 
w ft ore ri.";E ASSISTANCE .S £Sí^.\T:/VL. 

¿.-y k nd cf pairtt linjsh.    Idei. 
HtAiRES  and  other  ,oti 

As aarru'actured by ?.7. Ar.dersor-  an-i  3^. Ltd.,   London. 
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CROU?    3-PLASTE*   SOARDS    WOODWOOL    SLABS >:z   S~RA\  „OA.;DS 

PLASTA   WÀ1.L        C . AvOC  PARAMOUNT 
Af,i0 P.  <-• C. ANO PiC.NEr* 
CtlL.NG  SOA.^DS 

Lsf;;-  s « ¿c,Mi cf «„J ,:„...cr ..-.rt w.i,. ,.c,r  „ • 

•or  un«  bo:, Tí  ,-.i  L,..ì.; ;w.-   -r   t-   -   •    ,_,.     A ._ 
ait-rr r.ij.-.-. o,.e :.,•„ ,• for r.¿;,v:., ....   .,-• v,. 

LATH "^ EAS2 THSV-E ?   ?- '- aOCLOARD 

CYr-aoc 
'••      , :.u piaiu-r  ..re iijroi :".;.- u-,c ..-. o:.,c ¡c- . ,-,- l ¿ ,\t •     t, 

;..i..ar  to  -bove,   t».t v, ;h   riir.du   ! „T  i_f •-      ,    ,,,,. 
l-r.m . i .„.lori crier, o. ;o¡r.u. 

•"'J-ASTc^ -OARD      GYPrUDC PARAMOUNT 
.    i. co'c :-r :;,',..a:.en 
iorrn a 2 ,». iC..^ p¿rt ;.c 

S^ìTr'l^0*1*0      PARAMOUNT DRY PART.7.ÛN 

WOODWOOL 
SLA3S 

GYPKU7H SUPALITH CENTURY 
HALCRETt 

STRAW-CARDS        S7RAMIT 

Hrcfabriia.c-:   p.rtcor,  un.ts  tor.s.it..-. J Oí   '  ,n   or 
cither iiuc of ciliar :on;.tri,,i.on cor,.* 

puircr, 

VN'ccd.vcoi oor.ucd w.rii ccr,.on; ,,':o 6 '•  bv '' <t  -   •     I   ,   ,    - 
.1 ••>.* .or Wu..d.n¿ up sciu pan-,or-. and v-ai.s for r^-jer.n- w,-r 
p.astcr o.- cerner. -<-""„ w,.r, 

Sohd boaro ¿ ,;.. ih ,, w,-.;-, icrrprc^iv. »tr.w r0,-e ..r,^ t. j^ 
»r.d   cc^ng.      ï.,;iJlC   for   ipco,    c-^or.   c;    •,„-; .,ors  '"- ",   ', 
rr„,„rr...T, or 'rim.nj apport.     In .:andard sue, or cut. to i-Tci.ii 
ri",u.. cineiv.s. ' 

GROUP    4-LA«¡KATtü    PLASTIC    BOARDS 

LAMINATED DcLARQN    HOiOPLAST   PANAJ! ÎX 
PLASTIC BOARDS    PANAX ktX 

Commercial grade 

hOLGPLAs: iTnu;T,^^ ?A\r •; 
CORROPIA'T COR.^GATED ihii^ 

;;"/:, ' r- ' •r-,C["1 r-'th s' = " •"•" c- vor/ dcr.-.c '.uL.taic:     For 
?-.--;V    -r-ur.ti    , -,r,s.   et-oj;;.   d.jp ^   „,f<.   ,.-,.     ,..    [wo 

•   .r.. ..-o  r   M. in ,•»-.«•..     Ls,,c .r, ¿:. ,vXs cf :.ir:.:i0i„ng 
- .T...U:C : wi ,,.i;  roo.^r; 

Och.r Dccorauve types o; Lambutcd Pi^t:.; boards will be found in Group S 
¡i.e it.lot.ni;. 

GROUP    S~DECOKAT¡V£    AND    ÜCO.UT20    3 O A Ä D S 

DECC.-.A7.V2 FORMICA.    VVAKER.'E 
PLASTIC ÙOAHDZ 

£OAñOS 

CSCC.'.ATiVE 
AS32STCS 

-AOON.Tc  & PA.VALAC oa 
PLAST.C jrtí HARDE.OARD 

GRANITE 
T'JRNA.L MARLiLc i. ST;Pr'.E Gi.A/r- 

DcCOaAT V."    'O'iy;    •„-.       ... .,r      ,,., 
.-'.IU.C.     A  r.jro  ..rico;,". ¿Oi--,,cr   -e     "-t  •   -.    ^    .„, 
w ter   ,!coho!   a,(J   carrer   oe   s:«,,tu   by   ,nk,  ;rt>: %C0S.U^ 
itancird sue yo:rui in itock or spcc.,1 tUÜS tJt to oriiy,r_ 

£:-»e er.an.t!  fn,lh«  cn  p!.r :  sni!   Urc^oarcs.    Pla„>  colour. 

tri-oo'J, f.jrd ijrfa.rc i:, variCw» •r.ctr'e.i tt. o, -s 
Vu.-.oi,i n-.i-^if e.";ci!; oc. a imcoih h.re >u.-:.;cc 

GROUP    6-V£Ni£ERED    BOA ;RDS 

ri^;w-.CA.<CiS 

Criir'lìAi.iS 

OC.'t .  boiras  ;>(,, A^OJITxE.  OAK.  «AHOGA.".'/.   WALNUT,        Tr.c. 
i.YCAMG\E  r.r.s  oì.-.or  OCCC./-M.VC  Vc.-.e^.-s        lo.'a'j.e tor ; -• r- w-     e',-•••-,.,  .•"-.-..,      " ""  
on Scruce vw.tr. DiU-.t,n¿ V.necr on revers a,o roux     A w „."J ^ f-'rr! t^c"'^' •^«c^^'' r":i"r,,r 

•^ wooc ii,ri.;ce pi-.e. 

At above 
. ma   »v ; ,  c t."f. Ch.pfcojris  uy  to   "   ,n.  tr.c'< -   •• 

^r,e«rt   to   f.rcv.ác   »ol.d   par.^. n¿   .or   ,ot..   wr...-e   .;r..,.„. 
»tren^th >j .mportan;. 
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JCÌNT 
COVERINGS 

PHI M ERS 

ADHESIVAS 

GROUP   7-WALL   BOARD   ACCESSORIES^ 

PAPER FACED LINEN TAPE 
COTTON SCRIM 
XLSSiAN SC^.iM 
A'-AC.VPrA G.nvj.atfd  Paper 
INSULATION  ÜGAKO STRIPS 
.-lA.wüOAKD STK!fS 
FLEX.¿„E Pi.AST,C STn!PS 

AT O PLASTIC SECTIONS 
R.OO ALUMINIUM SECTIONS 

4J ¡lo. do. 

HARDüOARD PSiMER 
ANT,20R^ PRIMER 
TEMPRiMA 

NAiLS 

"OSCOTEX PRiMER 3rd 
ÓC-CCPRENE ADHESIVE 
Srr,ThA?RUrE 
• OÁTiL 
AEROLITE 3C6 snd HARDENER GU.X 
BOSTIK "C" and BONDAST1K 

RUSTPROOFSD 

î-arC^-V ?lX1NG     ?AWLA\CHOKS. TOGGLE BOLTS and 

WALL;:CA:\D 
TOOLS 

ANCILLARY 
KATLRIALS 

;.FPY CUTTER 
LACO CJTTtR 
FLUTING TOOL 

CABOTS QUILT 
!î xcGLASS 

AÂDO-*. Aluminium Foil 
SISALKRAFT 

¡NSU'LEX 

Covering insulition joare ¡oints. 
Covering plasttr and ir.-_:áticn joints. 
Rciriorc.n^ joints under paster.' 
Oocorsuvc ccvcr.n., for jo.n-, aiiow.ng l'or movement. 
S f»£¡c or dcub:t bevel edge; for .nsulation bcarcs. 
a in. thick íC¡üI/C cd-t; for al, beards. 
in vinous colours of etc, t ir,d baie.   Nails through bu« only »re 
unseen when insert fitted. 
To fix plastic or ha.-uboards up to ¿ in. thick. 

^£- do. do» 
Tibie edging with coloured p.asuc insert. 

To jf:al surface of hardocard for painting. 
To seil hmo content in asbestos cement. 
To seal surface of resi.-, bonded chipboards. 

To stick  lax.inated   plastic or  metals  to wood, fibre bo»rd or 
chipeoard. 

Liquid uitumincj', aahes.ve. 
Liquid cement for sticking vancus boards. 
Bonding laminated pus:,c to weed. 
Bonding insulano;, b^ard tiles, etc.. to concrete or wood. 

All types and sues (or various boards. 

For - fixing articles, brackets, etc., to var.ous boards havin» a avity 

F>r cutting, beve1,   -  :r " V " groov,ng initiation board«. 
,-iand c.,t,..r for .-.,.v ... -, ccner: sheets. 
Fluting ti.e and other patterns on har ¿boards. 

Insulating blanket for cav.ty part,:,or-. 
Jo. (Jo, Co 

Additional themu, ir.,;/at!on under roofs. 
Waterpri.;: &. Id,.ig paper for roof illation. 
Mineral ;ocs« ¡111 for t.1er;nai msulat.ort 



íl- 

Bibllography 

1. 

2. 

3. 

U. 

5. 

6. 

7. 

8. 

10. 

11. 

12. 

13. 

Trends in Utilization of Vood and its Products in Housing. 
(A study prepared jointly by FA? a H  !;:-:;  United Mitiont Publication. 
Sales ::o.:    2 9 = '.Mr.".t). * 

The Africa-   rtuildi",' ; ,+.*:-,. air  Industries. 
(E/ChlU/][as/7jk: v-ricLic J jrxnissio- for Africa and Jen-Ar Foundation 
for Developing Courtries, î'eeti-sr ¿u lerhnlcal and fecial Problem of 
Urbanization  (vi*h ':v.phasis  on rinunci-«.-? -jf Mousing)}. 

The Construction In-luitry  in the : e/elopment Programmes of forth Africa 
( 196U-1980 ) {'- ic;:.\h/IT /i 3Z ). 

Timber Tr-jnds etri  Propren   s  i1".  Afrin-ï. 
(A study prepared jointly ry -.n«- secretariats of FAO and EGA,   Rome IQ67). 

Large Box Préfabrication in Timber. 
(AJ,  Technical Study,  OBC ^Q.OOR.?,  Puilding production;    Préfabrication, 
The Architects'   Journal Information  Library,  2 .Tune I965). 

Housing in Africa. 
(E/CN/IH/H01.JA/?PV.1;  U:,lter3  "atior.s  Publication,   Hales »'0.:  66.II.K.H). 

Housing,   Puiloinr; and Planning in  Liberia. 
(TAO/MBE/l;  prepared   for  the Co-/er.-.ment  of Liberia by Donald  P.  Hanson, 
20 Decemner I965). 

Survey of H-.usir:^ and  Building Materials in Usi« and the Far Fast,  195Ó, 
(E/CN.11/^2;   United  étions  Publication,   «^aies  No.:   lOñó.II.F.Q, 
November 1QCA.). 

Study on  Gilding Costs in Asia and  the  Far East. 
(E/CN.ll/'/3;  United 'étions Publication,  3a]en No.: 61.II.F.9). 

Low-Cost  ^ousirr; Cor.n; «action Costs,  Central America,  F.CLA, Mexico. 

Proposal for a rtudy of the Construction Costs of Housing in the Central 
American Isthmus  f':A0/LA?/ñ3;  ?./C?,.12/C(X/SC.*/?/>). 

Nail-Joints in Timber Structures,   Pnrt  II. 
(Joint publication of Forest Research Institute and National Buildings 
Organisation,  May I963). 

Plywood and other Wood-Based  Panels,  Vol.  II. 
(Technical pap"r3 submitted to  the International Consultation on Plywood 
and other Vcod-Based Panel Products,  Rome,  I963;  published by FAO, Rom 196e,). 



-b¿?- 

!••. Jsrî °'. %vlsi-v> in'"?j£A •? •-« w*st •»« m spi** 1^3. 
-*CS   I.-,   :   ».f^-v      vt*.    'C   5" A>3 by  P.   Spiling). 

M.i"itl .--   .:Cod  --•».  ric*,if)n  for  : ref9br¡ca*--d  "W-. 
'P-p<¡»r*»,   -v   of 
Äff» 1rs,     '--• 

,* .) -'   '•*•(•»• 

•> 
-n-p '.,  Divisi^-   of International 

i,., Plyv-oJ a-d   TV-- '''-wi-ba*.-<•!  ra —In. 

-/Pp?rl  J*   *"  : "f- '  *;       's¡lM-ír>í   ,,n ^lyvood avi  other Wood-baaed 
Panel   rT^i-,,       ,..,,      .]       räli,   rAv     A %   fc^   loò6)# 

17. 

7 au"! at i G'   Roard,   Hardboard 

IT. 

2C. 

51. 

22. 

¿"5. 

2k. 

?7, 

?s. 

.'ibr"board   « >••?  ~->»r-;r]f   "o»rd. 
friper"    i'   i-,   f-.-»:, -••a* i   :-al    '"«¡li»«.   •- 

A'?Çbrul^N,P"ra^^;;rr:   ,3;.;^ by     ^^   **•   ^'^   "'ííniry  to 

hulldiv M,.,.rig j s  ^^tri-a,   i-^lnJi : « /0.-vi  ^oducta 
ÍIP/CJíF:í/?5;    ^cr.oral   .^di^ pr-nartd   for th*   International   Sympotiia 
(*•   Industri«,   ,-^l:,Mçn.:   Atwierf.t   p,    .ÍOVWBbAr.o0 r^cmBbPr ^7). 

Proceed i  Ks  of  Tyro^i*• c     Timber ard Allied  Producta. 

•<5verr.mnt   o-   HdU,   »•-*  C-lh1,   !•—>;. »ay  loso). °«IWf 

Kxperierclas pobrv ".iví^i,.   >ur*.L *• -  r>anama' 
(CTA'A,   F.v<ta,   IQSr). 

KoenIj.b*r«;-r,   '*-,  «r.rt   Lynn,   -ober*.     Prof, in the War« Tropica, 
Architectural Assentation   'ever    o.   1. «P«a, 

Building   -f^ich     tati•,   -.-.tf.-rd  Forts,   Colonial  Building  Note«. 
.os. t.6,   ^«-,;   ^,   li,s.   5%,   IVVJ;   ¿A,   iqy/.   ^,   KS7. 

AtMnson,    :f,r/-.     "ror-ical  Architecture and  Building Studies. 

''ac<-v.*a -M^S.    vs,u,jio ^ los prnbl^aa ^ la vlviencs ftunl Btrtu 

^i!*^'fas T^'P-^1«*.     'PepanaT*:t.o de Asuntos Socialet,  • *w York,  1950. 

"V"h,   n.C.     Materials   if   "•-'<•'rurtio-. 

raffinar,   'urt.     "or^trucrio'iea de Madura. 

Meyers-Bon»»,     'sit*»,     r^ f ihr i ?>«>••< 4^-     S^-J *^..4.-«   -o-i », '    a'^ • • ' Tinrira.îv,   -.ditoriai Blune,  Barcelona. 

0*A,   La Viví »ida e" Hor.n-jraa,   1"*:',. 

OFV,,   La   <'ivi«rd*   e-    Pa-iftarf,   l<'o. 

-'^IrTir^ S^1la ?na"ld5a d* la Industria de la Edificación 
«•• rentre America y Panamá, CTWVA, OFA 1957, Union Pana»erlcan.,  1957. 



.33- 

31. 

3?. 

35. 

3'». 

Y>. 

36. 

37. 

38. 

39. 

¡*o. 

hl. 

U?. 

»*3. 

u!7Í¡!ír-.Cf«''he n!!?lopoer; or PuiWina Materials,   Bangko--., Thailand United   Istions,  FCAFF.,   l'%7. A1B"U' 

Plbr^  -.ieaearch Incorporated,   »Asístela *i   ^ntro dp n , x    Trdu_trlBl 

Desarrolle  de  R^ursoc   ^„tal-s  r •   r*,,«^,     .   .   V^v\   • ^1°-?"^ }5^' 

!;ou¿ir-r in  the Tropics, (United ntio> s,   -'VrOA/HFR.   •" 'r  10%). 

Kef°^\ stimati., u01JSi;!^ ,;ri;ds  ,,Inlt.d .;aUoR      ST/RTAT/.,ER-F/1? 

Building,   civil  :-'p<jirieeri:fT  a-.d  i\iblic Works r-wni+io*    Sor'«-   /,n,„t. 

Asistencia al Cer.tro de Desarrollo Industrial,   "Productos Potenciales" 
por Oreenaeres,   Incorporated,   Conditore*  Forestale« de    e»       e ' 
Washington,   Panarne*,   Mayo I963. -caLLie, 

^"vLeaí^fn^CrStrC''ÍOn Handb0^'    '"P»red by Timber Engineering 
lWrd'p.'i   'in! i^ite ?Vne *•enftl L•ber Manufacture« Association, Jriird   h.ir-in- lfol.     library of ingress Card  ^6-irß'fQ. 

Present and  Potential Commercial Timbers of the rnribb^e-   with  soecial 
refere^ to The West Ipiles and Pritish Honduras.     Apiculture k 
<o.  ?..,.,   H.,.  Department  or Agriculture,   Forest  Service. 

Estadísticas  Panameñas,   -erie F, v/,%   industrias. 

The Building Materials industries  i" Africa,  EOA,   1968. 

^îw^l^PP^i,ner1ta1"•    COl0rii^C-nn del Valle ^   ^ >Vsu.nf   Honduras, 

Certain aspects of production of fib• board by the dry process,   FAO. 

Felling,   Extractor and T-a.importation of Timber and  Bamboo in  Orissa 
by Orissa,  by A.P. Mohant,    'ational Building Organization, Ministry 
of .forks,  Housir.g and Supply,   Government of India. 






