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nrrRODUCTI Clf 

Owing to the appalling housing •ituation in the world todq, 

the poor an~ di.advantaged continue to exist in sptte of the fact that 

govermaents have realised that there is a crisis in human settlements, 

leading to extremely unhealth.Y conditiClllS in poor rural settlements as 

well as in alums and squatter areas. The housing shortages for especially 

the lover income population tend to increase ever,y year and the Wilding 

materials and CCID8truction industries C8111lot cope vi th the demand. 

According to the latest projecticme, the world's population, 

currently estimated to be approximately 4,842 million people, will 

grow to 6.1 billion in the year 2000 and to 8.177 billion in 2025. 

Estimates also indicate that there will be more !)eople i"l the poor 

countries of the world, and this population will live in overcrowd.!~ 

conditiODB and in higher concentrations than ever before. During the 

last two decades of this centur,y, an estimated 1.1 billion people 

will have been added to the already teeming urban centres of the 

developing world. In most parla of Latin America, Asia and Africa, 

urban growth up to the epd of the centur,y will be equal to or in 

excess of the current levels, shoving greater concentrations of 

people in urban centres and a rapid increase in the number of large 

citie• in the develOl:-ing countries. The most current urbanization 

!ol"ecnsts estimate that by the year 2000 the number of cities in the 

Third Wcrld vi th more than l million inhabi tanta will approach 300 

snd will have a combined population of more than l billion. Moreover, 

the iil'bwisatim proceas in · developing countries is taking place 

at a much lover per capita income level than in the developed 

countries. Thia means that decision-makers and planners in developi.Dg 

count?"'iH are faced vi th more financial constraints than those in 

developed countries at a time ldlen a ••rioua housing deficit is 

crea'ted qy a.n increasing nWDber of urbau dwellers. 
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Building •&'\•rial• are the aoet important in.put to th• 

conatructicm sector. Surve7• ill a number of lieYeloping countries 

shov that the intermediate CCllUlumptian of material• and euppliea 

range from 37 per cent to 55 per cent of the total value of 

constructicn output. 'l'hua1 the building •teriala ind.uatr,y constitutes 

a critical prerequisite to the development of ccnatructiOD activities 

and of development in general. ib:perience in developing countries 

over the last few decades has ahom that the lack of adequate 

development of this sector can lead to considerable d•l8iJ's in the 

implementation of development projects. Koreoever, foreign exchange 

constraints.. owing to high foreign indebtedness and slack exports, 

impose severe external limi tationa to the develop•nt prospects of 

a great number of developing countries. In this cante.xt, owing 

to its potential for i:aport substitution, and its role in develop

ment, this sector constitutes a priority target for aJJ3' national 

policy aimed at satisfying the needs of the population and decreasing 

import dependency. 'lhe construction sector in a majority of 

countries is not using available resources optiir.ally. .Appropriate 

meaaures should be adopted to improve overall efticiency and produc

ti vi ty in the secte'.lr, especially in the development of locally 

produced building materials and components. 

Timber is one of the locally available build.in& materials in 

1118.D,.Y countries in the world. However, there is a great lack of 

knowledge in technologies that use wood as a building m&terial. 

The lack of informaticn and the influence of "technologies implan"ted 

vi thout proper adapta.tion frCD industrialized co11Dtriea have not been 

helpful in the use of proper designs and the treatment of timber as 

a material that CO\. ld serve l~cost buildi:i&• In lll&D3 developin& 

countries which posaess tropical timbers, the housing situation can 

be ameliorated ltv' the uae of timber and its products in bouaing. 

Hove,;er, one factor that prevents the extensive UH of tropical 

forestw is the wide diversity ot species. J18Q¥ seconciary species 

have beep ignored as building :naterials, al thQU&b 'tbe;r are suitable 

to be u¥ed for this purpose. Poorly finished unseasoned, untreated 
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and ungraded products binder "the use ot "timber u a building •t•rial. 

Proper trea'Ulent and. deaign can improve i ta resia"tance to fire, vater, 

fungi and t•rlli tea. 

I. TillBER POR HOUSIBC 

il though the general decline in the uae of wood per d"'8lling unit 

~ be a Uri buted. to lll8D.Y factors, there is li tUe doubt that in "the 

final analysis only the most rational application of wood in building

having regard both to tedmi.cal suitability and to competitivenesa in 

cost - will make wor"thldlile contributiona to a solution to the 

problem. 'l'he impaci of urban planning considerations and, in particular, 

of residential densities and site coverage allowances on the use of 

wood construction for lo~cost housing can be far-reaching. In ~ 

parts of the world, td:ere forest products are abundant, timber housing 

has been and remains today a living tradition. I"t was developed ini ti&lly 

as a craft-based method of construction for rural housing. Its 

subsequent development for urban housing is still carried out in the 

main by conventional techniquea> 1 and even the most industriali"&ed 

wooden house systems cater mostly for detacb9d single family houses 

and to a limited extent for low-rise multi-dwellin~ houses. 

Height of Residential Buildings and its effect on the 
use of wood in elements of structure 

Ertensive use of wood vi th safety and econ~ dictates low and 

medium-rise housing. Building codes, vi th fire risk in mind, vary in 

the seV8rity of their restriction~ on the use of wood for residential 

construction. Almost invariably, however, limitations increase vi th the 

height of buildings. other functional considerations and long 

experience also tend to favour low construction. ~ point in relation 

to house design which needs to be lx>rne in mind is the inflexibility 

of multi family housi~ vi th regard to future extensions. Single-family 

houses cm1 :.e expanded by an ad.di tional storey or rear extension, 

even if houses are attached in rows or in cluster arrangements. With the 

prevailing large families in developing countries, combined vitb small 

incomes, euch flexibility will inevitably commend itselt to plannere. 

Wood constructica ie ideally euited to permit tuture eztensione at little 

or no ertra initial ~oat. In mediwi>-·iensi ty development, wi 'th row or 

cluster housing, eeparating valle of non-wood materials or preferably, 

of wood-wool cement slabs, probably provide ~e simplest solution. 
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House plane and planning prineiplH 

The planning of dwelling, both as relates to the p.eneral configuration and 

the interaal. arrangement of roc11& and aerncea, baa an iaportant bearing 

OD. the economy of building,whatever m~t<'.':-:f~,-~ ·""!"e used. Climate and mode 

of living are the prime r- ;tors, but the type of structure and the charo.c

teriatics and lilllitaticma illlposed qy available building materials also 

pla_y theu part. There is little factual informaticn about the 

comparative econOIQ' of different house plans offering similar acc~o

d&tion. leveriheless, it is possible to indicate a rev guidelir.es tlhich 

are of particular relevance to the econami.c use of timber. 

Ja a general rule, rectangular plans are the moat econcmical, 

particularly for the use of vood and vood.-based panels, llhich are 

generally rectilinear and rectaDl;Ular. Such pl8"~ lend themselves 

beat to abnd&rdization of elements and compments, and the 

dimensional coordination of plans vi th available •teri.als can do 

much to avoid unnecessary labour and waste. Encouragement of the 

adoption of standards in general and modular standard.a in particular 

can be given qy their enforcement in the public sector. 

In detached houses, plans neareat to the aqua.re in overall 

shape provide moat space for minimum enclosure, mt this consideration 

is secondary to that of using available standard sections and lengths 

and the plan shapes dictated qy them. In rov housea, narrow frontage11 

are usually more economical in general development coats and in 

building coats (e.g. reductim of spans for wood members in floors 

ani roofs when spanning between party wlls). In general, projecUCllla 

rran the plain rectangle add to cost and should be avoided unless dictated 

by climatic or similar considerations. L-sbape plans ma-y be justified 

in attached houses arranged in patio formation, but the additional hips 

and valleys (in the case of pitched roof:~) add to cost. Internall.r, vicle 

spans anould be avoided wherever poBli ble b,Y makin& pa.Mi tions load

beari.ng (at little or no extra coat). In tv~store7 houses, partitiCll18 

should be 11uperimpoaed wherever posai ble to avoid high bending momenta 

on the intermediate floor joists. 
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In ~ countries, govel'DID9nt ainistriea or agencies concerned 

vi th housing have not onl,y laid dot111 minimum atand&rda of accoaaodati an 

and equipment for low-coat housing, but have ieaued aan,y standard 

plans for adoption qy builders, housing association.a and individuals. 

The beat solutiona in each country or regioa are likel,y to be found 

in the adaptation of traditicmal house plBDll to suit the require•nts 

of modern material& and services. Prototype plua ahould be carefully 

prepared vi.th an eye to the limitations imposed q, available forest 

products and producticm techniquea. The involve•nt of experts from 

the forest and building induatriea at an early stage is therefore 

essential. 

Dwellings have to satisfy man.Y' diverse requirements according 

to climate, living habits, and standards which can be afforded. 

Some of these requirements have little or no bearing on method.a 

of construction and materials, mt others affect them profoundly. 

Durabili,:ty and maintenance conaideratiana affect especially the 

choice and treatment of wood materials. other functional requirements 

can be met with ease in wood construction, often by the additiOll of 

other materials which can be readily tied or fixed to the structure. 

Design procedures 

Where an extensive use of wood in a housing project is desired, 

the designer and investor should consider the choice of house types and 

arrangement of ai te layout Vi th an eye to possible inherent or statutory 

limitationa, and modify the ccmcepts or obtain necessar,y relaxations. 

The 1'!"'!liv.inary choice of structural forms Will be followed qy the systema-
' I 

tfr Tl?'!!e-..r c! fum:ti.:.raal ce:quirements, and the W:ly to deal 

vi.th them before proceeding to detailed structural deaign. Ja to the 

method of structural design, there are three recognized procedures, and 

same codes will accept arq of them as valid {a) ihe conventiODAl 

{ tradi ti cmal or rul.-ot-thumb) { b) •tructural analysis and 

{c) prototype testin&• 
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As a rule, these procedures are econo~ical in materials 

in 'the order liated.. '!hq each have their advutagea ad liai tatiou. 

The firat method, baaed on put .experience ucl i.Jltui. UOll1 takes little 

account of t1Schnological adTaDce• and imprave•n-ta in quali v of 

-teriala. Ua a7at•• often CCllltain atructurall;r redundant -p;irts 

These ..., be overaised, due to inefficient jointing, or ignorance 

of 'the atre:Jg'th properties of the materials used. CU.tting down on 

member sisea or t:r&di tiooall7 a~pted. mini.ma in jointing method.a 

(e.g. , qr specul.ati ve hrildera) -.y- reaul. t in inadequate structures. 

The aecoad •thod ia buecl on -the applic:atian to design of the 

f"undameuuu lawa of •chani.cs and OD empirical l:novledge c·f the behaviour 

of mteriala and atruc'tures under diverse loadillf: condi. tior.e. 'lhe 

resistance of the structure and the applied loadiD«S are then correlated 

-to provide safe buildiaga. A prerequisite of the ~ice~ •thod is 

a knowledge of the strength properliea of the DB:terials 'to be used and 

of the loadiD«S to be assumed.. Jieither one nor -the other~- however, are 

easily evaluated cODB'tants, bu.t are varia·oies OV'E•r wide l'lll!:goa. Safety 

canno1 be regarded as a simple factor lo' "'1ich all atresae11 11.re reduced 

or all loading& increased, mt lllU8t take into ac,a.-unt the -~pa of risk 

involved and an acceptable prolabili v of failun1 ld1ich is atatistically 

determinable. De•ign codes generally mlte inadequa'te allowance for 

loed-aharing betwen members &11.d tenii tf> be ccnaerra'tiTe in some other 

important respect• as wll. '.l'here is great need far an internatioaal 

poolir.g of experience and reaourcea to obtain mo;re econom:ic1J dRaign 

cri 1•ri& eveqldlere. 

Prototype tes'tiug of component• or ele•n1s also ai1aUM a 

knowledge of loading coadi tioc.s wbich have to be •iiuulatecl 1fi th adequate 

safety r-.ctors. A coDBi1tency in quali t7 or materinla and worlc.aanahip 

in repetitions of 'the prototypes teated 18 abo aHu•d. 

on a n11.ml:ie1r of S11.11Pl•• are alao re1Uirecl in 10• coc!ea. 

Repea1 teata 
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II. PJ.C'!OBS .&nECTI•G STRUC'l'UJW. E1'PICIDCf 

lfhree ~n conaideratiana govel'D. the efficieu.c7 of wooden 

etructuree (a) the etrength properties of the -.teriala (b) the 

•&na of connection between •mbere and parts (c) the forma aelec'ted 

(for ••ber cmpmenta or cample'te bW.lcling atru.c'tures). During 

'the past few decades conaiderable progreae bas been made in man,y 

countriee in ea"tablishing standarda of sizes and qualities for sa11a1vood. 

and various wood-baaed panel produc-ts, of-ten including stress grades 

baaed on the limi't&Uon of strength-reducing characteristics (such a 

knots, wane, slope of grain, etc.). Such standarda are a prerequisi 'te 

both for analy-tical design and for prototype testing. Grade stresses 

have been l&id down not onl.T for practically all available softwood. 

species bu-t for many hard.woods as wll. In some countries wood. species 

of similar strength characterist•-~ Are assigned group working stresses 

in order to simplify analytic·..L design procedure. 'l'his method would 

appear to have particular 1DUri t in the po8Bi ble exploitation of mixed 

secondary species from tropical forests, lihose strength classification 

into groups could be most readily determined qy density considerations. 

The assignment of strength and elasticity values based on a limited range 

of preferred numbers bas been widely advocated and is alread.Y applied. 

in Mal..,-sia and East .lfrica. 

Grade stresses assigned to visually graded softwoods generally 

err on the aide of caution qy- the nature of the methodology employed 

in establiahing them. Electro mechanirRl 2radin2, already introduced 

on a limited scale in several countries, including .lustralia, where it 

bas been used for grading hardwood.a, ia likely to increase the strength 

rating of timbers of all species to which it is applied. 

Whatever grading methoda are adopted, there appears to be 

little d~ that a great lllU13't species in tropical 

forests not at preaent exploited COllllDlrcially have ample strength 

pror•rti .. tor etructural uaes in housing. P.I.. C&mobell 1/ 
recommend.a a simple performance specificatioii which divides 

aawnvoods into three grades: structural, canatructional (but 

nonload-be&ring) and joineey quali1;y. B,y lowering the standard of 

require•nt, Hpeci&ll7 tor the tvo former gradea, he es'h-.tea that 

a savin& of 15 per oent iD coet hu been achieved in Eaet .Urican 

j} Campbell, P.1.. Performance •pecific.ti<ms for th• quality control of 
timber for houain& in developin& cow:itriH. VCH/71/6/2. 
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co\IIltriea were euch a epecificatim hu been adopted.. The aimplici v 
of these grading rules contrasts vi. th the greater sophistication and 

complexity of the standarda tdtich are now obtained. in highly ind.uatri._ 

lized countries, in }>articular in Horth .America. 

The development of efficient means of connecti<lDB bas been a 

major factor in the advance of timber engi.ne9ring in the past fev decades, 

and bas permitted progressive reductions in siz-~s of structure/components. 

J.D. Boyd Y gives a comprehensive review of available methods and the 

factors affecting them and influencing their choice. Particular 

attention is given to the problem of jointing rela'iively denae hard

woods and means of overcoming them. Bailing ia the moat commm solution 

for jointing timbers in housing in the developing countries - as it is 

in the industrialized regions. 

III. liCli-B'l'RUCTURAL CCMPONEN'l'S JND USES 

'l'he design of non-structural component~ and parts is governed 

by various functional requirements relevant to the particular end use, 

as well as by available material.a and methods of productim. Functional 

requirements affect in particular surfacing uses such as floors, wall 

claddings, internal linings of walls, partiiiODS and ceilings. EconCJlltY 

in design dictates the uao ')f sin&le parts '\o perform dual or multiple 

functions. 'l'his is particularly tnte or finish surfaces in wood or 

wood-based panels, which can usually be exploited structurally in additimi 

to their primary functions. 

Joinery and wood trim constitute an important group of wood 

uses. Wooden doors, vindova, shu'tters, cabinets, ahel'ring, skirting, 

etc., a.re widely used in housing even in countries with scar.:.e forest re:;oui-c~s. 

The designs of some of these items are largely influenced by trllditona 

and climatic condi ticma. Increuiag attentim is being given in MIU' 

countries to design adjuat•nt acr,ordiUB to the needs of rationalised 

production techniques. .U with structural components, the general 

trend in the deaif,11 of joiner.r i team is toward ecmellV in •t•rial 

content - largely achieved 'tv the u.e of wood-bued panei., and •impli-

ficatic:m of details of ccmatructim to reduce the number of n•ceH&J'1 

opera ti cm•. 

Boyd, J.D. Proble• uaociated vU.h the U88 of wood. in 
ccmatructim. Wai/71/4&/2 
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In modern design, particularly of low-coat ilauaing1 ~ tradi. tional 

wood trim items such as skirtinga, picture rails, ucbitraves, barge 

boards, eaves, fascias and soffita a.re reduced to minimal dimensions and 

often completely eliminated. ·However, details muat be carefully atwliecl. 

to avoid detrimental effects on function or appearance. 

Regarding ancillary uses, mention must be mad~ of formvork and 

scaffoldin° for ldtich sawnvood, poles and panel products are used on a 

large ~cale. Careful atructur.i design and selectiCll of material are 

essential to guarantee both econOlllY in material and the safety of 

operatives. KuUiple _ use. and Nduction of waste in s.-.uttering can 

best be achieved b;y panelization, ldtich in turn dictates a measure 

of dimentional standardizatiClll in building. 

IV. PRODUCT! CN JND ERECT! ON TEaiHIQUES 

For the construction of houses, wood and wood-based panel 
products e.njoy a number of ad.vantages over most other materials from 

the point of view of production and erection technique~. They are light 

and strong, easy to work, assemble and fix With simple hand tools, and 

also re la ti vely easy to transport and erect in large sei:tions vi thout 

the use of costly equipment. This extreme flexibility has enabled 

a wide variety of production and erection techniques to be developed, 

attuned to the technological levels of different sectors of the building 

and wood-working industries which co-exist in most countries, and to the 

characteristics of the housing markets in which they operate. The methods 

range from on-site preparation of materials and stick-'qy'-stick assembly 

of the houses to the most advanced p:r€fabrication and 'lhop-finishing of 

complete dwelling writs, o~ sections of dwellings, and their sub>equent 

transport and placing on prepared foundations. Between these two extremes 

there ~re man,y intermediate stages, each with a different distribution 

of labour and skills between factory and site. The adoption of one 

method or another in a particular set of circumstances depends not only on 

technicnl feasibility but to an even greater extent on eccmomic justification. 

V. COST C(Jl{PARISONS BETWEEN TUUlER-FRJME .lND OffiER HOUSES 

Coct comparisons between houses built ~th different ciateria.ls 

and techniques are not easy to establish for a number of reasons, '611ch 

rt.a;/ be grouped as follows: 
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(a) It ia dif'ficult to equate comparabilit,y of' perforamice and 

to aaaeaa the value to be placed, e.g., OD better inaulatiClll, 

finish, durability, appe&raAc•, etc.; 

( b) The wide range of variatiOl18 in ai te labour requirements and 

building coats, even for the aame method of cmstruction, 

owing to differences in ;>lan, house sue, details of 

construction, site and weather conditions, size of contract 

and, in particular, efficiency of management and labour, in 

which specialization and continuity pla,y a large role. 

For th'!se reasons (particularly those in the second group), estimates 

of cost based on designs or on prototype houses, or even on small 

numbers of houses of new types, can ·oe misleading. 

A stud.I made in Rangoon, Burma, has shown comparative costs of 

timber houses constructed as alternatives of high-cost type of dMlllinga 

made of bricks, cement, and &.Rbestos-cement roofing sheets. The low

cost timber ho1wes COllstructed for this project consist of four basic 

timber frames assembled at a central workshop before all materials 

are transported to the site. At the site, the frames are assembled 

using bolts and nuts. This way sellli.-prefabrication techniques 

reduce the labour requirement to a.bou~ 70 per cent of the traditional 

cost per unit area of this system ranges from 4o-60 kyats/sq. ft. as 

compared to 180-220 qats/sq. ft. of masonry structures vi th load 

bearing walls; 200 - 2HO lc,yats/sq. ft. of reintorced concrete structures 

with brick filling walls, and 150 - 200 Jc,yats/ sq. ft. of timber frame 

structures with brick filling walls. Only bamboo stl'UC'\ures or mixed 

timber and l:ulboo structures, 'Iii th a price r&IJ&'8 from 6 to 10 lcyats/sq. 

ft., can compete vi th timber fr&ID8 structu: - :.: ... th timber walling ( aee 

table). 
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Table. Coat per Unit Floor Area of Difx'erent f'Ypea of Structures in Ra.ngoon, 

and Adva.ntaes and Disadvantages 

'J:Ype or Structure 

Masonry atructurtt& vi th load 
bearing valla 

Reinforced concrete frame 
structures vi "th bl·ick. filling 
val la 

Timber fra.ae atructu.rea vi th 
brick filling walls (Brick 
nogging atructu.rea) 

Timber fr&me atructu.rea vi th 
timber "Malling 

Bamboo structures or mixed 
timber and bamboo atructurea 

Coat per Unit Area 
l(yata/aq. ft. 

180 - 220 

200 - 280 

150 - 200 

40 - 60 

6 - 10 

Ad.vantages and Disadvantages 

Since the wall• must be thick enCJU&h to 
carr,y 108.CW, the val.la al:morb beat in dq 
time and. tranemi t "it in the evening. Leut 
earthquake resistant compared to other 
structures. 

Better thermal behaviour, good earthquake 
resistance, moet expensive of all typea. 

Better thermal behaviour, good earthquake 
resistance. The durability can cmly be 
that of the timber. 

Good. thermal behaviour, good earthquake 
resistance. Shorter life compared to 
i;aaonr;y structures, about 80 ye&rft, 
flammable: 

Good thermal behavior, good ear'tbquake 
resistance. Shortest life and higbly 
flammable. 

Source: Rangoon City and Regional Development ?roject, TCD, UNaIS (Habitat), 1985. 

"""' """' 
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Component production and cost 

Standardization and mass production of individual joinery and 

structural components lead to cost reduction through refined design with 

consequent economy in materials (e.g., through glueing and use of sheet 

materials in flush door production, or pressing inserted tooth plates in 

trussed rafter manufacture), and through reduction of albour requirements 

by mechanization and division of operations. Despite the progress 

achieve~ -particularly in indu~trialized countries- further rati~naliza

tion in the design of components and their standardization can still be 

achieved to reduce costs further. 




