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Preface 

The Manual for Low-Cost Prefabcicated Wooden Houses was originally 
prepared by the Ins~ituto de Pesquisas Tecnol6gicas (IPT), Sao Paulo, Brazil~ 
for a self-help conmunity building project at Coroados, Manaus, ur.der a con
tract with the Housing Society for the Amazon State (SHAM). (Photographs 1 to 
4 show the project at various stages, including a view of co~pleted houses.) 

An experimental group of 40 houses was built during the period 
November 1981-March 1982. The average cost was $US 49. 70 to $US 59.50 per 
square metre (as of March 1982), depending on the area, which averaged 
40 squa~e metrEs, and the type of foundation used (stone or ceramic blocks and 
a cement or wooden floor). All houses were ~quipped with bathrooms built with 
concrete blocks. The cost included the materials delivered at the construction 
site and the labour for manllfacture and assembly and for masonry, electrical 
and pipe work. It did not include materials and labour for painting; electri
cal, water and sewerage installations; rails and tools; and land acquisition 
and infrastructure. 

The purpose of this Manual is to provide direct and simple assistance to 
people and comnunities that want to build their own houses either individually 
or on a co-operative basis. Complicated design calculations have been omitted 
and instructions are straightforward and easy to follow. Although the con
struction system was conceived and implemented in the Amazon region of Brazil, 
information on wood species fowid in Africa and Asia is also included, as are 
datJ on the required physical and mechanical characteristics of the wood used 
in the various parts of the house. Thus, the Manual can be of use in many 
regions of Africa, Asia and Latin Am~rica. 

The format used enables interested parties to reproduce the Ma!lllal in 
their own language by translating l~e caption.:; ar..d inserting them in the 
appropriate places. The United Nations Industrial Development Organi~3-

tion (UNIDO) is willing to make available good originals for this purpose to 
Goverrunents, national bodies or groups. The only requirements are that full 
acknowledgement and credit must be given to UNIDO and to IPT for the original 
work and that UNIDO must receive two complimentary CO?ies of any such reproduc
tion. 
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Photo 1. Partial view of the !PT/SHAH houses under construction 
in Coroados, Hanaus, Brazil 

Photo 2. Thr houses hein~ p~intPd with PVA-b~sed p~int 
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Photo 3. View of houses nearing completion. In the foreground, 
house with ceramic block foundation and cement floor 
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Photo 4. View of ;inished houses, already occupied 
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........ 'f C>E.R>11tM4'TlOt'4 

OPaN PANE.L FOR DOOR 
Plill.NE.L F'tOMT VIEW ·-..rr- .. , ... ,. r. ·1·. 

~===1 _ _i ..... 1.1 ...•. . . 
Ftu.r\E 

OL 

oz.. 
oe 
o+ 

04-
oz.. 
05 
~+ 

5ll~XLiO c.u.... 

5'115 Jl l-5 c.u..

.l: ~ z.:. . .,.,...... 
I 

l=io ~ 

'\,~. 5.a ,z., c-.... 

i,25ll 5 ,..Z21..,5~ 
t,ZbJl z.o,. Z.5 CM,.-

l-=5~ 

Til'"\!!IE.~ 

Tl ,_,eiE. 't 

"'AIL~ 

NAlL~ 

Tll'"\~llt 

Tl M eE.'t 

T1Me£11t 

TIM~I:. 

T\I'\ 611t.lt. 

'"'' "-S 

Tl""eivt 

Tl""M.lt. 

NAii.& 

NAIL~ 

Tl""elA 

T1""e£lt. 

T11"\ee,11t. 

,. ... u.b 



( ~,- .._::,::,E.l""'\'!>LE;. T~E. PANE.L 'IOU 

,....._!:>-:'" A..~~""~Le. '"'T\.4t ~~ te1R~T. 

TC ~·•·UM•rE.. wA..!,TAC..E. 'IOIJ .SMO...'\..b 

c;. .,JT ,.ME_ T1P'\e.E.9'.. \.!~ ~ TME. 

;:: It.A.ME. ..._~ ~--0 "'1 N 

' NOW 'IOV 

P1l.Et> UP 

MQ1l.l7.0NT1'LL'f 

'"' .... r:.>ct.." 

O::::~O~P"14C.M'!!IE.~5 A\T THE. 

TO NA.IL 

END5J 

i TA IC.E. c.Alt.1!.. TM"T 'T~E. Fir:.Ar"'\E. I~ 

THE. 

A OE.\/ICE Llt:C 

TMI~ ONE CAN 

eE. U~C> TO 

C.IJT TIP"\~~ 

~~E. NAll ... INu 

'IOU )'\\J~T t>ctll...L 

TME. T1r'\e.E,.~ . 



T~ PAAJEL Fll:."""''E l~ ~~O 

""'ITM ~~-

IJ~ Z50 c;,w.... t.,.EtJG.TM 

IMPOR:.TAHT 

ME.\1€11:. START T~E. 

NE."llT :>TJI\~ 

C~CJt.U.,Uio ~ "T~ 

~·'5-~l:E" 

W"'E.N "ICIJ ~'f "TME eoA't.D~ , C.MOOSE.: 

- DR."I ~111:.t>:,; 

- eoA.R.o:, a&: 'TW£. ~~ WIOTH ANO Tr.ti C.IC.ME~~ • 

'IO\J t"\O~T lli.VOlC> • 

- e<)Alt.0~ 'Wl"TM \..~NEO IC.NOT~; 

- eo.a..~o~ WITM 6P\.IT~~ 

- ec>AR:.0~ WITH tlt.OTTl"4Go 5?oT~; 

- ""A.It.PE t> ee>Alt.t>~. 

TME. NE"AT S~P 1:> 

TM£ C.OVE.~1 ... G Os:' 

THE ~AN~\..~. 

IMPOR.TANT ! 
"-EE P Al.L TME. Pl E.c.E.~ 

1"4 A OR.'I Pl.AC.£ . 



\ 
I NOW "'-T'TE9'lTIOIJ. 

~ PANELS 1"\o:!tT M. ~ 
(..AQJ:FUL'-'f eEcA.U:!.E 

"1"ME ~LIT'f 0~ "T"E ~ 

WILL !)EPeNC> ON 'TMEt"\. 

Fltt.&T 'bJ NAlL T..0 ~~ Iii:. 

TI'E £t>6ES OF TNe. ~.TIE. 

~D ~M:J!S CW TME. ~ A1Q.. 

ON TIE 'TOP. LEA~ ~ ~C) 

I 

l 

AT TM~~. 

eE.~ ~lLlNGo TME. uPPE~ 

~lt:.C>~, NAIL ~PAC.E~~ C.UT 

l=lt.OM •.~5 K ~ ~ Tl,.,eE't. '5"n:.lPS 

~llt T\4E. ~I..$ 

Ila.AC>'# ' $TAC." 'T....., UP 

'10 IJi. '°""X111Ul1 C'# 4Z 
MlG.H 11111 A ·~J) 

c..-. 

\..ET ~ G.NE.. 

YOO SOl"\E 
1'r:N I C.E. ON 

NAl LI NG THe , 

eio-.1t:.D~ . 

N~XT , VOU OHi-'# w-.ve. '"TO N ..... U .... "'n'& 

o~~ ea.a.~o~, e.E.•••.IC:O. CA.ll:E.~U'

NOT TO l+Ar\ME't. "" NAU.. ltJTC -ntE. 

~PAc.& ~T\fJ&eN TME.. ~'>~. 



MOW 'TO MAKE TME. 

INTER - P~NEL 5TU05 

TME ltJTE.2..- PANEL ~TO~ ... l:E. (.&JT 

eE.~~E '!!le ING. T-.IC.EN "10 THE. 

WOlt:.K ~lTe.. 6uT TH£. NAl\ .. IM~ 

I~ DONE. OM l...oCAT\ON. 

Tl-<E IWTelt,- PANe.L ~TOD~ A~ 

C.UT IN DIF~£.~NT L.ENG;TM:!>, 

,t..CC.01t..C>t "IGo TO TME Pl.>i.C.E. TWE '1 
Acte. tN,-e""DEC> ~. 

A""0 ME.RE ..._£.. THE 

PA.NE.L 6TUt>~ 

·1 
j 

INTE.lt. • 

~ lt.J'T\;~. P ........ ~'- 6TUO~ ArtE. 

C.uT $MOltTe,.~ '"" 0-CIE~ TO 

~PPOlt'T T'°'E. PolltC..\.\ e.E.A.t"\5 • 

TME.~ INTE.lt.· PA.MEL 6TOO~ -'II:£ 

CUT '-ONGE~ IN OllCOE.llt 'TO fie~· 

l"\IT 'THE A!.~~~'I OF' '"T"E. lttC>· 

GE 1!14i.""'1 • 

-1 
325 

.J 
f 1 



t ·, ___________ __, 

,.'.•=~· 

HOW TO MAKE THE 
PORCH &E"M 

HOW TO MAlC.E TME 

PORCH 5UPPORT PO~T 

TME 1>&Ec..E~ 

/Ut:.E. NA.I LE.I:> 

ON eoTM 61t>6~ 

. . . , " ' ~ -' . . ..... . .......... ~~. ···-

THE. PO~C.M l!iE ~ I~ C:.UT e.c.~ 

MANC> , euT N ... U .. £.D AT THE '-'Olt.k. 
61T£. 



MOW TO MA.KE TME 

RIDGE &EA"'\ 

T~E. R:.Jl)c=,t e.E.AI"'\ l~ Al.SO CUT 

eE. FOlil:.E ~E. ltJ Go ~NT ~ ~Me. 

W01':.k Sl"TE.. , &uT "T"4E NAll..INGr 

1$ bONE. 0.... $1TE. 

THE. MtDt>l...E lt.IDCW!. l!EA.t"\ IS 

~T~I~ WA.'/ ••. 

Ir: ..,CUit MOU6E, I~ LA..'ltGE.R.. 

T ... AN TME. A 'T"'IPE. "°USE, 

'iOO WIL.L NE.EC> -"'N E'IC.Te.N· 

~\ON A:.10~ e,e..A.M . IT IS 

MAC>E "TM\:!> WA..'/ .•• 

"TME IP-1 t>COE eie.Ai-t I~ CO t"\ PO 5E.C> 
05= TWO 'DlC:~E1itENT PAlt.T~: A 

M 1 l>b 1...E. ~t C>6E eiE:At"\ AN C> ,,,..... 

~NC> lt.tO~ ~ . 

A.to&[) TME E9'lt> ~tDGtE ~ 

15 MADE "T~•& W""-'I ••. 



'fOIJ !"\A.KE. TME. 

R:.lt>Ge. eE_A..., 

6'1 .JOIN I t.J(:. Tl-4E 

MIOOL.E ANE> Et.ID 

1:.l()G.E. ee.A."15. 

10 ..JOI~ TME. P"1t'.T~ "'#OU 

FlT TME. 'TON~ OS: Tl4E. 

l"llOC>LE PA.11:.T \NTO TME. 

C:.P..OOVE. OS: TMe.. E"lO Plllt.1t.T 

.... HI) HAll.. TME 'TWO 

T06E'T'ffe.a.. 

'~ "°° ~ ~ 
1..aG TO l"\~IC.E. 

~ l:.lOEE eie:N'l 

R>t: A "T'fP£ ~ 

l F "YCl)9'.. MOO~ \ ~ 

J..A'tGoE.9' 'TMAN A 
T'fPE M~ 'iOU 

U~ A.N E. Y..TEN6\0l'lol 

"=.1DG.E:. e,e"M , TMI~ 

WA.'I •.. 



~'"°' ~l=TER::. \~ ~t:E. 
T"'I~ WA'# ... 

IT MU~T 'M:. H•I LEO 

o~ eoTM :!ti DES 

You ~T 8&. 

MOW TO MAKE 

THE 



l..e.'T 
1 S COO 

1=" R \ e. t-4 t:> ~ I 

OOPS ! ::X:. MA"E. "TO GO NOW. 

e.UT 1' t1 GOING TC LE.A.VE 'IOU WITH 

P0\..\.."1 WMO I~ G.01N6 TO ElC.Pl..AIN 

IN Sll"'\Pl.E l-ANG.UAG.E ~W 'tW f!>Ull.b 

THE l.K)U5E. W\'TH A\..L T'-'E. P\Ec.E~ 

"#00 \4"\IE M-..t>E . 1'.EEP OM lt.EA.OING. 

ANC> P'""-"i A'?'T£NT\ON TO 'W'-'AT 

f"OU-Y \S G.OIN6 "TO "T~l.L '100. 

e.ve. . ~..,e. ! 



TO BU\LD 
'/OUR MOUSE 

\
1 t"1 NOW GOING 10 E.')(.PLA.IN E...'\IE.R'fT\.\ING 

'/OU MIJ5T 00 TO ASSE.M~LE. 1'-'E. \.40U5E. 

0 
m 

0 
GI -

TO '!!!J,E.GlN WITt-41 

E X•'°"1 NE. T~E. 

S~ETC.H ON TME.. 

LE~T. 

IT !>'40W:5 TME 

'POS \'\IONS OF ~ 

Pll-E.5 ANC> ~ow 

Ti.le. 'I WI l.L L~ 

A~TE!lt "'r\.\E'i ,.RE 
lf\lST~E.P AND 
~AVE ~LOTS (..\JI 

IN -nlEM. 

i - if & ~~E TO U5E 
ONL 't Pll .. E ~ WITH 

HE ... ~T WOOD OF I 
t>ORA.~LE TIMe,e.R 

GROUND PLAN 

_, ________ _ 

CROSS ~E.Cl,ON 

IMPORTANT 
'IOU 1'1U6T C.UT A. ~T IN E,t.,e.M PIU:., MA."'-IN..0 ~'lt.E. TM.t.T 

ALL TM6. MOl:.l~ONT•'- CU'T!> Alt£ AT T~ ~t"\E. U:.~L A.ND 

T~A'T 'Ti.IE:. "E.kTICAL A.U. ., .. 0~1t4..'I ALIG.NE.t>. 

W~li.N l""l,._k.INC. "TMe L.£> · .:; . •T l.E.A~"T "4Al..'F' T'°'E. 

T._.\C."t.le.~ OF' TM& 

. 
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I 
LE.I :".> 13E.C::,IN WITH T~E. 

PRE PAR.~T\ON Oi:' TME 
e>U\LO\NG ~\\E 

'#Ou MU$T PUT IN A.ND L&.'11£L 

TM4: lll!!>A.TTe.~.ti.11t.C>:. • TMC~ HE.\.P' 

i:1t:~T • '100 l""\~T l"'\ ..... lt.llC. ON 'T"4E 

.. l...OT TWE.. P\.Ac.E. W~E.~ '"TME. 

~5 ~s 60l~Gt "TO eE.. ~II .. T. 'IOCJ 

M~T ~MEt'\eiE.-._ 'TMAT, AF"TEltWNt.()S, 

YOIJ WILL C'-ll.."f eE. A'!>I..£ ~ E.rJl.>~E' 

'#OOl!t MOU~ FR:OrJT \AJ~b:>. 

'IOU t..OC.A'T£ ~'lt-'C.Tl..'i TM~ Pot!o\TIO~ 

OS: 'TM&, P11.AE.. 



LE.'IELLING ANb ~l~ING ~TTE..R.eoAR.05 

L&'/&.1..1..ED UNE. 

i... ______ j ____ _ 

(/l 

"TIUl..lJ~ NT Pui..:.TIC. 

~~ WITM '1111"-T£lt 

TO l=IX 'TME. l!:IATTE.111:.ec>AltD~ ~ ~, 

F11t.$T • "TA~£ ,.~ '4\c;.ws:i.T co ..... ~ oF' 

~ Pl.A.c.E. 'iOO M.,_\JI&. ~ ,.:oR. 

"jll)ult, ~~ • 

F20I"\ TMl:!I Pt>! NT, Aeo\JT' ~ c- O\JT 

T~ CQllt.NEk, 'iOu r.:¥r IM ~ ~U~f,T SET ct= 

e."fta.~,lw\AKl .. 6 Tllo! CR.Ot:.S P\E.C..E 

HOR\'ZOUT'Jlir•- "'e.&D ~ =Jo a.v... 
,...'BO\IE T .. ~ GILo\JfO( t> • 

"/O\J V\JT \"'I -n4• ::iECC>i I) ~1Tf%

~ewt.t:.S ""T T~ "'lt::XT CObltsR.. . YOJ 
FttootD 1'4e Ley~L Of "N~ e-t.~
~D Frzow\ T~~ Fiil.ST Olli~ 

J 

USl"'4~ A. ~~f'A~T ~Ttc "~ 
"llT'"' WATeR,. 1 4' ... t> ~A.IL Tie CR.OU 
P1ec.~. i:QR. TI4~ ontat. M.Ta::.ro~~ 
YOJ "~e. T"10:. ~~ ~oeebJl!!E, 
N-WAY~ 1Jl«l"4~ 1".r: LWlliiL f'oM m:e 

Fllt :r. T ()lo.I • 

yov ~ot./ ~T2Jii;TQ.\ 6~1rt-~ eerw~ TMe. ~-

I 
I 

l 
I __ J 

-

~5 ~4>vA~11'11~ ~~ coe..o&~~ OF tMit~ L1~~, ~ WA-f- .. 

T'4111r: COIUlett.~ 

c.a.N "-"' ~o SS 
~\JA.e.Eb 

By ~EA~u~~I(;, 

m~ btA6o..a~ 

( T~t l-+"-V~ ~ 

~G:: l.6..aGr'4) 
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STA"lNG AND LA'/ING OUT TME MOUSE ... 

0UT$106 Lll'l6 ()/: THE PILES 

"IOJ ~llt.~T ~TA.~ THE 

MOo:iE. C.O~NE~ ••. 

ANO NE.~T 1 WITH A 'FOLDING 

9:..Ut.E. 0111:. "" ME.AS01'.ING TAPE 

...... 0 A. Pl..Ul'\e, ec,g , '#00 ~ 

TME. O"TME.1:. ....STE1'.l"'\~DIATE. p01 

Jo.1..vJ""'"IS ~At:.Ott. l=l:.OM Tl4E. 

c.o.:..ME.~ ""NC> ME.Aeo~ ON 

OH C.E. AU.. "T ME. PU£ ~I • 

'TION& .... ~E. l"\A'lll:.IC.E t> wrnt 
:,TAkE.~ '#00 CAIEA!.~llt..L'# 

RE~ TMe. ~T .. ING.:!>. 

t.IOW tnC:.. T"4~ "Ol.£& 

"T\4e,. PI l.E. f> • 



PREPARING PlLE 

• 

"40LES ... 

lM~AN'T. 

~OV&. O'toll..'f "t'HE. 

STa.INGr~. 

YOU Alt£ 6ot"ICA "TO 

U$ ~TTElt..BoA.~~ 

"'-G.A.lt.l TO ~TlON 

THE P\l..E:,, , ~~~ 

TM~ ~l.OT~ ""-MD 

""-lGoM TH~ C!.E.At"\~ • 

TME. '40\..E.~ t"'l\)6T 

.. AVE. A MINll"\UM 

OF' t50 C-. (»" 

DtAM~TE.-.. 

5i 



"TMI!. tE.PTlt OF 

TM£ ~6~T 

~&~'lb 

l.A~Jt. ~ 

~ PIL£ TitAT 

ST •"1$ A.6CWE. 

~e>(,.,..~m 

W~!!S!S&T._ • MtNIMUM iO C..

P.«;>o._,:G:.~=:.;;.;~S.L : Ml NU'l"" \() -.. 

~PJlii\.ltE. Tio4E. 90TTOl'1 ()F TM&. MO~. 'F\~6T 

TMRow ,.... 61t.A.'1£L (to '-') A.NE> 'WEAK CON· 
~~ (\o c:-i). 
AFTEll:, t>OIN6 T1>tl5 '/OU PAC.Ko T~ eaTTOI"\ 
O'F TH~ MOa...e e,'I POu ... C>tN6 'W\TM TME. 

PU .. E; l'T5£.LF'. 

52. 

) 



TME. PILE5 AR.E 

J..LlGlllED f!>'I 

~T1t:.£TC!o·U9'lG "'Tr..tl:. 

~T~lNG~ A~IW • 

~ ?IL~ \~ 'P~~.p~ 

l"Oe... ~E ey M~l ... G : 
............... 

\. ~rz..TICAL CVT~ 1AU'9NEb ', 
,._..at> PLUMeet> (~ ~L ). 

// ,,, 
z. \+<:>R.\eot..lTA\.. c.vTS, "" 

LE'/e:LLet:>. 
I 

/ 
/ 

/ 

~- e>oT~ C.UT~ ~A~b. 

C. H EC..\<\ l'llG Tl\E 

""L\6 Nt"\ e.""lT ~~ PLl.JltU!>
1 

Yov r\'l( TIE 'PILE~ ey 
r\ll..1111 G ,.~e ~O\..~ W•rli 
A.. ~L C~N\ENT MAbE ?!;,y 
Ml" ING I~-=: ~~12...T~ ~

lli'\O'/Eb ~Oh\ !KE" ~ E~ 
WlT~ CE~IENT IN A.. 

i ~ 10 l2.AT10 I '\,IC/ETTIN G 

A."'lb STA"\PING nH: 

Ml>tTU2.~ \t-4'1\:> T"~ HioL~. 

You M.>..y u:ier A "-\~rAL 

~~\TE ~~\ELb A~ A. 
e...,1Z2.\~ ~ PL~ To 
f2oTa:T ~E 2ES.T Of ~ 
.+out:.E. 
FoR. es~TFFEC.T FIC..L 
T~E ToP FU"l .. eL WITH 
P\TC ... 



WOW TAAT \"E P\LE~ N!...E A.LL l\Uc;a.&Et> fLvM6E0 
I 

1't.l[) Lc:i'1ELLeb, WE ~R..e (;.c:>tt.1 c;. To PL.~E ~ 
"-' 
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:.· •... ·- ·, 

~· :· ..... 

I 
• 

·' ,. 
•. .: .·, :: .... • . 

. .. · .. · 
. "~- . . , 

' 



hV.ltll ~ yo\J C"6d( 

Tt\~ LEVEL • • · 

no~' T FoJZ.Ge.T To 
U~E OtJ'-j' ~T-

WOOt:> OF t>UU.NE; 

T llV\ 8E'2-. Qt-I ~~I.., 

&t~~~-

• • • \F ~Ec.E~l>tT!l..Y ~e w~ "R> SET 

T~ ti.\AJN '1CA~ .._T fa\G"T LEVa. -'to( b 

PO~TtO~. 

,-- - _, . 

\)~ ..l: \0 C.uA NAIL~ "10 t-t~L '"~ M.t.ltJ 

~ !10 TI.\tC ll'IL.E~ l'°'INl~\JW\ + IJ~IL~) . 

IN oeoelt.. TO ~ ""'aLe
'TO ~~SE ~ ~ 
LJiir TER- o...a, LeA ve !l4C: 
~N ~W\ 0"5~1APP1to..iG 
e y SO QAA.. ~b "'m-.; PILI::. 
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.l\Re ~Ott.l ~b W ITl-l A. CLElff 

( acx:\( OF Wooo) 

'---------------

"ml~ "f 'Pi:. OF 

;f°QIWT Wl-4-£111 

'/OJ Ellll.M.GE: 

TK.E l+OU ~ 

Wool> ~r 

T~E J°Ol~T~ .\~ IN.el> To ~6T 
S0ttilE't::> Efllb To ,,.'°'"'":~ 
EMt:::> Ut(E 1l\"5 ••• 1~ '°-9Urill.~ 

__ ;ro1bT _ 

l TI'I,. TyPW oF

~'"""' ~ u~ ~'1 
roa. 3bt'1'~ M.&~el) 

'lllllTll T~ _..'-~) 

NorE ~ BE SLl~ 
1l;) &..£J'\V£ ~p~ 

FOR NOT"t.Jt£5 

(P"6G; ~9) 

'Woot> Cl.£1\T 
~ ... 0$~~~~"'"" 
l=f,~c..u..~/ 

' 

PILE 

~L~--

••• NOT 

WcoD <:Le.It T 
t.IAJLU> To 

"" ..,. M4n.I ~~ ()a.I 

"':::snt ~'~ 
"nlek .. ~: z 5""" 
l= '°,s c....... -.A1lS 

_15t&...., 



-r"E N~\LIN G OF TME 
\~ 'DoNE 

-'MO TKE 1'ol~T~ 
~~e ANCHOR.ED 
LIKE TM•~ ••• 

'd/ool> CL.e.\T 
CC. 11'\'-f A\.. $1"R.4P 
TO ~CMCIR. ;tbl~~ 
~..JIGi!:~~fl\.el 

1'0l~T~ ~ MAH-& eEAMS 
Ll\<E \~\S ... 

u~ "T\NO l.:. l,Sc......... 
WNU, Of'&._ <>I E"N:~ 
5\~ OF n~ Soi~T. 

PU • .E 
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... T'-\~ '/OV P\...1'C.E" 

\NTs5L.ME~TE ~a.T~ 

6€\WS!"'4 ~ L.\KE 

\HI~ , •• 

T"e FIR.~T ~oa :.T~ ll'A. T yC1J 
Pu...c.e "-2.lr Ti+o::.e '"" T 
/t•,:e .. JC \N Ul\!IC ""'°™ THE: PILE~ 

·~~ ~Ol~T~ 111'\U~T ~E" 
C.\JT E'XA.C:. T"-y TO ~\ 'i:.E 

~E~\J ~~ -n\ey jo1r.1 

E"4 b TO EN b . (J. ?() c-.) 



J'ou.T 
l\loTCUE5 ~~~) -- -- -

1~ ToP 

oF 3"ou.T~ 1 \ 

A.1.L l.l~t::b 

UP 

OF ~oe~TS 

LIKE 

'bTl~l'ti_"1G. c20~ Plec.e~ ..-

. . 
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Ti.te" ~ BQA.~'b J01t.lT5 

N'\O~T '6e. yerz_y TIGHT. 

TO NA\L "llUi' ~Loo~ "°"e.. b~ 
v~e Tl-42.ECC .1: ~.~ Cl.r..f..\IA,I"-~ 

'"" E.a..c.\..\ OF ~e 
80~llt>S, OM TltE ~l~E~ OF 

Tl-\t J°O\~T.S. 

YE £1 FY TijA T T~E 

E..D6E ~ OF Ti.\E R-ooR.,. 

PLATFoi!.to'\ .A.2..G ~ACE!) 

Ar-4 t::> WELL Fl NI ~El:>. ' 



"t Ot\IV T~.At T "THE Fl.001?. I~ £.ff: AD t 
WE> LL PLAC.E TME WA~. 

T~ l::>5U..W1Nc;; ~'=LOW ~-115 '"e
LA.y- OUT OF T'4E WALL ~··Pi~L~: 

QPE1'I ~EL~ Fol. Wlt.41:0#5 AND 
~ P~~EL~ FoR. txx>e..:> 

"TO NA.\\.. N~ ~EL~ I IT'~ 

6'.~SIER IF 'IO\J 1)Ui.J 

nte l-INE'S ()S:- TltG WAU.S 

OR. M,.R\t-. 11+6 l>Q5 ITION 

O~ 11+6 ?A.>-JS'I..~ CJN 
rH-e; rLOOR. . , . 

G.1. 



ANt> NOW '\I.JC. A£.E Gon~G TO 

PO~\T\ON THE P~NE~~ I 
• 

'/o\J """"'-112..~ '"Cii FLO~ U~E \Kl~ TO 
M"'-l(e \l.Ui Po~\TI ON\..,j G OF PA~£L~ EA~\~. 

Jl.,J.._WJ...Y !:, COM~lbi;;;:e.. Ill£ 

LINE A~ l>,.._~\NCO 

\W~OOGH "'Tl\E tt\\DbLE OF 

Tt+E P~NEL F~ME. 

Le.T':> ~LA.C.E TME F12ST 
P~~EL. NAIL "TMREe ~LL 
":>TOP~ TO MAJZ.K TME 

Po~TloN ~ TIU' t>A.NEl.S . 

1110\U ~ TME SoTro"'\ OF 
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Table 1. Wood species _that can be used in wooden house construction 

Name and species 

1. ~iles and beaJCs 

Afzelia -
Afzelia bipindensis 
(also A. pachyloba, 
A. africana and 
A. quanzens's) 

Danta - Nesogordonia 
papaverifera 

Ekki - Lophira alata 

Opepe - Nauclea 
diderrichii 

Where found 

AFRICA 

West, Middle and 
East Africa 

East Africa, from 
Sierra Leone to 
Cameroon and 
northern Gabon 

West Africa 

From Sierra Leone 
to the Congo and, 
in the East to 
Uganda 

2. Floor frame and platform 

Idigbo - Terminalia 
ivorensis !/ 

Guarea - Guarea cedrata 
G. Thompsonii 

!1 Only for floors. 

From Guinea to 
Cameroon 

Ghana, Cote d'Ivoire, 
southern Nigeria 
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Common local names 

Lingue (Cote d'Ivoire, Senegal); 
Papao (Ghana); Apa, Aligna 
(Ni~eria); M'Banga, Doussie 
(Cameroon); N'Kokongo, Doussie 
(Angola, Congo); Boleniu 
(Zaire); Pau Conta (Guinea
Bissau); Hkora, Hbembakaft 
(United Republic of Tanzania); 
Chanfuta, Kussacossa 
(Mozambique); Beyo, Keli, Azza 
(Uganda) 

Otutu (Nigeria); Kotibe 
(Cote d'Ivoire); Owoe (Cameroon); 
Arborbora (Gabon); Kondo findo 
(Zaire); Naouya (Angola>; 
Abumana, Ajumaba, Epro (Ghana). 

Bongossi, Bakunda (Cameroon); 
Azobe (West Africa); Kabu (Ghana>; 
Eba, Ekki, Aba (Nigeria); Esore 
(Cote d'Ivoire); Endwei (Sierra 
Leone); Akoga (Gabon); Boukole 
(Congo) 

Jusia, Kusiaba (Ghana); Badi 
(Cote d'Ivoire); Bilinga, Akondoc 
(Cameroon); N'Gou, Kasa (Angola, 
Congo, Zaire); Kilingi (Uganda); 
Aloma (Equatorial Guinea, Gabon) 

Black afara (Nigeria); Framire 
(France, Cote d'Ivoire); Emeri 
(Ghana) 

Bosse (France, Cote d'Ivoire; Kwabo 
Koro (~hana); Obobo (Nigeria), 
Edoucie (Cameroon> 



Name and species 

Makore - Tieghemella 
heckelii 

Where found 

From Sierra Leone to 
Cameroon, Gabon and 
southern Cabinda 

3. Panels, roof frames and finishings 

Abura - Kitragyna 
ciliata b/ 

Agba -
Gossweilerodendron 
balsamiferum 

Limba - Terminalia 
superba 

Niangon - Tarrietia 
utilis 

1. Piles and beams 

West Africa, from 
Sierra Leone to the 
Congo and Angola 

West Africa, southern 
Nigeria to the Congo 
basin 

West Africa, from 
Sierra Leone to Angola 
and Zaire 

From Sierra Leone to 
Ghana, Cameroon and 
Gabon 

ASIA 

Kapur - Dryobalanops Borneo, Sumatra, 
aromatica, D. lanceolata, Malaysia 
D. beccarii 

Kempas - Koompassia 
malaccensis 

Keruing - Dipterocarpus 
Spp 

Malaysia, Sumatra, 
Borneo, Indonesia 

Inda-Malaysian region 

~I A preservation tr9atment is advisable. 
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Common local names 

Baku (Ghana); Douka, Ukola 
(Gabon); Makore (Cote d'Ivoire) 

Bahia (Cote d'Ivoire); Subaha, 
Baya (Ghana); M'Boy (Sierra 
Leone); M'Boy (Liberia); Elolom 
(Cameroon); Elelon (Gabon), Vuku, 
M'Voukou (Zaire); Nzingu (Uganda, 
Zambia) 

Achi, Egba, Emongi, Ayinre 
(Nigeria); Tola blanc (Congo); 
Tola branca (Angola), N'Tola 
(Zaire) 

Ofram (Ghana>; Akom (Cameroon>; 
Limbo, Chene-Limbo, Frake, Noyer 
du Mayombe, Korina (West Africa); 
Af~~a (Nigeria); Limba (Angola, 
(Zaire); N'ganga (Central African 
Republic) 

Niankom (Ghana>; Ogoue (Cameroon) 
De-Orb (Liberia); Yawe (Sierra 
Leone) 

Keladan, Kapur (Malaysia); 
Kapoer (Indonesia>; Kapor 
(Sabah) 

Impas (Sabah); Kengaris 
(Sarawak) 

Keruing (Indonesia, Malaysia, 
Sabah, Sarawak); Gurjun (Myanmar, 
India); Yang (Thailand), Apitong 
(Philippines); Eng Or In (Myanmar); 
(Langan, Kero~in~ (Indonesia); Dau 
(Cambodia, Viet Nam) 



Naae and species 

flt•rbau - lntsia 
paleabanica, I. bijuga 

Where found 

Indo-ftalaysian region, 
Indonesia, Philippines 
Australia and western 
Pacific Islands 

2. Floor fraae and platfora 

Dart red aeranli 
Shore• Spp 

lohto - Albi%%ia lebbet 

ftengtulang - Heriliera 
1laplicifolia 

Raain - Gonystylus 
bancanu1 ~/ 

Peninsular ftalasia, 
Sabah and Sarawak, 
Indonesia and 
Philippines 

South and South-East 
Asia, Myanmar, India, 
Malaysia and 
the Philippines 

India, froa ftalaysia 
lo Indonesia, 
Philippines and other 
Pacific islands 

ftalaysia, Indonesia 
and Philippines 

3. ~~nels..L-£OOf fr~ and finishings 

Geronggang - Cratoxylon 
arborescens ~I 

lrabak - Anisoptera Spp 

Llght red .. rantl -
Shorea Spp 

Vhlle seraya -
Parashorea plicata 

Sou th-East As ia, 
ftalaysia, Indonesia, 
Brunei Darussalam 

Myanmar, Indonesia, 
ftalaysia, New Guinea, 
Philippines, Thailand 

Indonesia, Malaysia 
and Philippines 

Brunel J•aruualua, 
Malaysia and 
l'h ll lppl nes 
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----------
COllaOn local naaes 

Tat--Talua (Myanmar); Lumpha, 
Luapho (Thailand); lvila 
(Nev Guinea); Vesi (Fiji 
Islands); Ipil (Philippines); 
Merbau (Malaysia) 

Saya (Thailand); Red seraya 
(Malaysia); Meranti, Merah 
(Indonesia); White lauan, 
Alaon, Mayapis (Philippines) 

Siris, Siris tree, East Indian 
walnut 

leabang (ftalaysia); lan%e 
(Myanmar); Chuprak (Thailand); 
Luasayan, Luabayau 
(Philippines); HJynh 
(Cambodia) 

Melawis (Malaysia); Garu-Buaja 
(Indonesia); Janutan-Bagio 

Serungan (Sabah, Sarawak, 
Brunei Darussalam) 

Kersawa (Brunei Darussalaa, 
Malaysia); langhau Palosapis 
(Philippines); Phdiek 
(Cambodia); Ven-Ven 
(Viet Nam) 

Light red seraya, red seraya 
(Malaysia); Saya (Thailand); 
Merantl aerah (Indonesia); White 
lauan, Alaon, Mayapis 
(Philippines) 

Bagtitan (Philippines); Urat Mata 
(Malaysia) 



Name and species 

1. Piles and beams 

Balata - Manilkara 
bi den ta ta 

Courbaril - HJ11lenaea 
courbaril 

llanbartlalt -
Eschweilera lonlipes 

Tonka - Dipteryx 
odorata 

Wallaba - Eperua bijuga 

Where found 

LATIN AMERICA 

West Indies, Central 
America and northern 
part of South America 

South of Mexico, 
Central Aae~ica, West 
Indies, Bolivia, 
northern part of 
Brazil and Peru 

Amazon basin, Costa 
Rica, Guyanas and 
Trinidad 

Brazilian Amazon 
Region, Colombia, 
Guyanas and Venezuela 

Brazilian Amazon 
region, Guyanas and 
Venezuela 

2. Floor frame and platform 

Angelin - Andira inermis From south of llexico 
through Central 
America and northern 
part of South America 
(Brazil and Peru). 
Also occurs in Guyana 
.nd Trinidad 

Gronf oloe - Qualea 
albiflora 

Tropical America, from 
south of llexico to 
Peru. Abundant in 
Brazil and Guyanas 
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Coanon local names 

Chicozapote Cllexico); Ausubo 
(Puerto Rico, Dominicac Republic): 
Nispe~o (Panama); Beefvood 
(Guyana); Bolletri (Suriname); 
Balate rouge (French Guiana); 
lla~aranduba (Brazil) 

Cuapinol, Guapinol (llexico); 
Guapinol (Central America>; 
Locust, lawanari (Guyana); 
Rode lotus (Suriname>; 
Algarrobol (Spanish-speaking 
Latin .Aaerica); Jutai, Jatoba, 
Jatai <Brazil) 

Oxito, Olleto (Panama); Coco de 
aono, Moutangero (Venezuela>; 
Coco cristal, Tete congo 
(Colombia); Haudan, lateralli 
(Guyana) 

Almendro (C~sta Rica, Panaaa>; 
Serrapia (Colombia, Venezuela); 
Cumaru (Brazil); Charap1lla, 
Cwnarut (Peru) 

Palo machete (Venezuela); 
Wallaba, Bijlhout (Suriname); 
Wapa (French Guia'la); Apa, 
Apazeiro, Jebaro <Brazil> 

lloca (Cuba, Puerto Rico); 
Cuilimbuco, llaquilla (Mexico); 
Barbosquillo, Arenillo 
(Panama); Rodes tabbes 
(Suriname); Acapurana (Brazil) 

Florencillo (Venezuela); louall, 
Gringnongou (French Guiana); 
Gronfoloe (Suriname); Quaruba, 
Kandioquelra (Brazil) 



Name and species 

lopie - Goupia glabra 

Rahoe - Hibscus elatus 

Ranni - SJ1Dphonia 
globulifera 

Margusta - Terminallia 
aaazonia 

Where found 

Amazon, Colombia and 
Guyana 

Brazil, Cuba, Jamaica, 
Rexico, Peru and West 
Indies 

West Indies, Central 
America and northern 
part of South America 

Fram south of Rexico 
to Central Am~rica 
and northern part of 
South America. Also 
occurs in Guyana and 
West Indies 

3. Panels, roof frame and finishing 

Determa - Ocotea rubra 

Crabvood - Carapa 
guianensis 

9anta Karia -
Calopbyllum brasiliense 

Roble - Tabebuia rosea, 
r. heterophylla 

Bra~il's lower Amazon 
region, Guyana and 
Trinidad 

West Indies, from Cuba 
to Trinidad, from 
south Honduras, 
through Central 
America to Guyanas 
and Brazil, Colombia 
and Peru and high 
countries of the 
Orinoco in Venezuela 

West Indies and from 
south of Mexico, 
through Central .Am4rica 
to northern part of 
South America 

West Indies, south of 
Mexico to Ecuador 
and Venezuela 

92 

Colllllon local names 

Saino, Sapino <Colombia); 
Kopi (Suriname); Kabutalli 
(Guyana); Groupie (French 
Guiana); Cupiuba <Brazil) 

Emajagua excels& (Puerto 
Rico); Majagua, Majagua 
azul (Cuba); Mountain mahoe 
(Jamaica> 

Barillo (Guatemala, Honduras); 
Cerillo (Costa Rica, Panama); 
Machare (Co!ombia); Mani, 
Paraaan (Venezuela); Matalci 
(Suri name) ; Manni (Guyana) ; 
Breacaspi (Peru>; Anani (Brazil) 

Alaendro (Honduras); Canshan 
(Mexico); Amarillo carabazuelo 
(Panama); Guayabo leon (Colombia>; 
Pardillo negro (Venezuela); Pau, 
Mulato branco (Brazil) 

Louro vermelho (Brazil>; Determa 
(Guyana); Wana, Wane (Suriname); 
Grignon roqge (French Guiana) 

Cedro-macho (Venezuela>; Kapra 
<Suriname>; Figueiro, Tangare 
(Ecuador); Andiroba (Brazil, 
Peru) 

Bari, Leche de Maria (Mexico); 
Calaba <Pane.ma); Aceite Maria 
(Colombia); Edaballi turahara. 
(Guyana); Balsa Maria (Bolivia>; 
Guanandi, Jacareuba <Brazil> 

Roble (Spanish-speaking Latin 
.America); Alllapa, Roble blanco 
(Mexico); Roble blanco, Roble de 
sabana (Costa Rica); Roble del 
rio (Colombia); Apamate 
(Venezuela) 



Table 2. Characteristics of woods from Acariquara 
(Kinquartia guianensis) and Jacareuba (Calophyllwn brasiliense) 

Properties 

Specific mass (density> 
at l~ humidity 

Volumetric shrinkage, 
green-dry 

Static bending strength 
at l~ humidity 

Rupture modulus (MOR) 
Elastic modulus (MOE) 

Compression strength along 
the grain at l~ humidity, 
maximum strength 

Natural durability for fungus 
and termite attack 

Preservabili ty 

Easiness of mechanical 
fixing 

Other observations 

Acariquara 

912 tg/a2 

14'-

135 !IP& 
16,840 !IP& 

69 llPa 

Very durable 

Not treatable 

Regular 

Difficult to work 

Jacareuba 

624 kgla2 

12.3~ 

101 llPa 
12,630 llPa 

48 !IPa 

Moderately durable 

Sapwood treatable; 
heartwood not 
treatable 

Tendency to split 
and to warp 

Source: Tropical Woods, No. 94 (1954) and No. 103 (1955). 

Note: You can compare the characteriitics of these types of wood with 
those of wood found in your area. 
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Table 3. Requisites for each type of ~se 

Use Requisites 

Piles 

Beams 

than 

Floor frame 

Joists, windows and doors, 
joists' header boards, 
inter-panel finishing boards, 
inter-panel stuis, facias, 
purlir.s, beams, rafters 
and posts 

High specific mass 700 kg/m3 

High to very high mechanical properties: 

Bending strengh 
Rupture modulus 
F.lastic modulus 

121 MPa 
15,000 MPa 

Parallel compression 
maximum strength 56 MPa 

Durability: high, resistant to more 

12 years in contact with ground 

Preservability: easyi permeable 

Mechanical fixation: easy 

Medium to high specific mass 
500 kg/m3 

Meoium to very high mechanical 
properties: 

Bending strength 
Rupture modulus 
Elastic modulus 

86 MPa 
12,000 MPa 

Parallel compression 
maximum strength 56 KPa 

Durability: high, resistant to more than 
12 years in contact with ground 

Preservability: easy/permeable 

Mechanical fixation: easy 

Medium to low specific mass 
700 kg/m3 

Volumetric shrinkage (percentage of the 
dimension of green wood): 13.5 ~ 

Medium mechanical properties 

Bending strength 
Rupture modulus 
Elastic modulus 

94 

86 MPa 
12,000 KPa 

I 



Use Requisites 

Durability: high, resistant to more 
than 

12 years in contact with ground 

Preservability: easy/permeable 

Mechanical fixation: easy 

Workability: moderate to very easy 

Source : Grupamento de Madeira da AmRzonia por similaridade de 
caracteristicas e usos CSudam, Instituto de Pesquisas Tecno16gicas, 198ll. 
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The fol lowing studies relating to wood processing industries have been 
prepared by the United Nations Industrial Development Organization and some 
have bee, issued a~ sales publications: 

United Nations. Production of panels from agricultural residues. Report of an 
expert working group meeting, Vienna, 14-18 December 1970. September 1983. 
37 p. (ID/79) 

Sales no.: 72.II.B.4. 

Production of prefabricated wooden houses [Prepared by Keijo 
N. E. Tiusanen]. June 1971. 94 p. (ID/61) 

Sales no.: 71.II.B.13. 

Producti~n techniques for the use of 
prevailing in developing countries. 
17-21 November 1969. January 1971. 39 p. 

wood in housing under conditions 
Report of study group, Vienna, 

(ID/10) 
Sales no.: 70.II.B.32. 

Wood as a packaging materiJl in the developing countries [Prepared by 
B. Hochart]. (ID/72) 

Sales no.: 72.II.B.12. 
Currently out of print. 

United Nations Industrial Development Organization. Adhesives in the wood 
processing industries. Report of a workshop, Vienna, A11stria, 31 October-
4 November 1977. February 1979. 29 p. (ID/223) 

Doclllllentation anc information systems for furniture and joinery plants. 
A manual for developing countries. 1991. (ID/SER.0/4) 

Sales no.: UNID0.92.4.E. 
Previously appeared as ''Manual on documentation and information 
systems for furniture and joinery plants in developing countries" 
under the symbol ID/315. 

Expert Group 
2-6 December 1985: 

Meeting 
report. 

on Timber Construction, Vienna, 
May 1986. 40 p. (IDtWG.447/17) 

Austria, 

Furniture and joinery industries for developing countries. April 1989. 
371 p. (ID/108/Rev.2) 

Sales no.: E.88.III.E.7. 

Low-cost automation for the furniture and 
w. Santiano and H. P. Brion]. January 1983. 

Joinery industry [Prepared by 
143 p. (ID/154/Rev.l) 

Low-cost pre-fabricated wooden 
countries. 1991. (ID/SER.0/5) 

houses. A manual for developing 

SaleR no.: UNID0.92.5.E. 
Previously appeared as "Popular manual for wooden house construction" 
under the symbol ID/330. 

Manual on Jigs for the 
and K. Ilonen]. July 1981. 

furniture industry 
63 p. (ID/265) 

[Prepared by P. J. Paavola 

Manual on the production of rattan furniture [Prepared by D. P. Cody] . 
.June 1983. 108 p. (ID/299) 

Manual on upholstery technology [Prepared by D. P. Cody]. February 1982. 
90 p. ( IV/275) 
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Production management 
turers. A manual for 
1991. (ID/SER.0/3) 

for small- and medium-scale furniture manufac
developing countries [Prepared by E. Q. Canela]. 

Sales no.: UNiD0.92.3.E. 
Previously appeared as "Production management for small- and medium
scale furnitu:::-e manufacturing firms in developing countries" under 
the symbol ID/300. 

Report on the Expert Group Meeting on Timber 
Grouping, Vienna, Austria, 14-17 December 1981. 

Stress Grading and Strength 
( ID/WG. 359/ 7) 

Currently out of print. 

Selection of woodworking 
Vienna, 19-23 November 1973. 

machinery. Report of a Technical 
October 1974. 35 p. (ID/133) 

Meeting, 

Technical criteria for the selection of woodworking machines. Rev. ed. 
1992. 

Sales no.: UNID0.92.1.E. 

Timber construction for developing countries. Introduction to wood and 
timber engineering. 1991. (ID/SER.0/6) 

Sales publication, forthcoming. 

Timber construction for developing countries. Structural timber and 
related products. 1991. (ID/SER.0/7) 

Salee publication, forthcoming. 

Timber construction for developing countries. Durability and fire resis
tance. 1991. (ID/SER.0/8) 

Sales publication, forthcoming. 

Timber construction for developing countries. Strength characteristics 
and design. 1991. (ID/SER.0/9) 

Sales publication, forthcoming. 

Timber construction for developing countries. Applications and examples. 
1991. (ID/SER.0/10) 

Value analysis in the furniture industry [Prepared by A. Juva]. 73 V· 
1991. (ID/SER.0/2) 

Sales no.: UNID0.92.2.E. 
Previously published under the symbol ID/2~8. 

Wooden bridges. UNIDO's prefabricated modular system. January 1984. 
16 p. (PI/88) 

Wood processing 
3-7 November 1975. 

for developing countries. Report of a Workshop, Vienna, 
October 1976. 79 p. (ID/180) 

UNIDO guides to information sources. No. 4: Information sources on the 
furniture and joinery industry. (UNIDO/LIB/SER.D/4/Rev.l) (ID/188) 

Currently out of print. 

No. IJ: Information sources on industrial quality 
November 1980. 71 p. (UNIDO/LIB/SER.D/6/Rev.l) (ID/256) 

control. 

No. 9: Information sources on building boards from wood and other 
fibrous materials. (UNIDO/LIB/SER.D/9) 

~urrently out of print. 
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No. 18: Information sources 
(UNIDO/LIB/SER.D/18) (ID/150) 

Currently out of print. 

on the paint and varnish ind~stry. 

No. 31: Information sources on woodworking machinery. October 1978. 
10~ p. (UNIDO/LIB/SER.D/31) (ID/214) 

No. 35: Information sources on utilization of ~gricultural residues for 
the production of panels, pulp and paper. November 1979. 99 p. 
(UNIDO/LIB/SER.D/35) (ID/234) 

No. 36: Information sources on industrial maintenance and repairs. 
November 1979. 88 p. (UNIDO/LIB/SER.D/36) (I9/216) 



1··~~ 
UNIDO 
~~iF 
~~ 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

Telex: 135612 Cables: UNIDO Vienna Fax: 232156 

UNIDO GENERAL STUDIES SERIES 

The following publications are amilable in this series: 

Title 

Planning and Programming the Introduction of CAD/CAM Systems 

A reference guide for developing countties 

Value Analysis in the Furniture Industry 

Production Management for Small- and Medium-Scale Furniture 
Manufacturers 

A .nanual for developing countties 

Documentation and Information Systems for Furniture and Joinery Plants 

A manual for developing countties 

Low-cost Prefabricated Wooden Houses 
A manual for developing countties 

Technical Criteria for the Selection of Woodworking Machines 

Forthcoming titles include: 

Timber Cor.truction for Developing Countties 
Introduction to wood and timber engineering 

Timber Construcrion for Developing Countties 
Structural timber and related products 

Timber Construction for Developing Countties 
Durability and fire resistance 

Timber Con3tructinn for Developing CoWltries 
Strength characteristics and design 

Timber Construction for Developing Countries 
Applications and examples 

Design antJ Manufacture of Bamboo and Rartan Furniture 

Symbol 

ID/SER.0/1 

ID/SER.0/2 

ID/SER.0/3 

ID/SER.0/4 

ID/SER.0/5 

ID/SER.0/11 

ID/SER.0/6 

ID/SER.0{7 

ID/SER.0/8 

ID/SER.0/9 

ID/SER.0/10 

ID/SER.0/12 

Price ($USJ 

25.00 

7.00 

10.00 

20.00 

6.00 

25.00 

10.00 

20.00 

11.00 

16.00 

10.00 

25.00 

Please add SUS 2.50 per copy to cover postage and packing. Allow 4-6 weeks for delivery. 



ORDER FORM 
Please complete this form and return it to: 

UNIDO Documents Unit (F-355) 
Vienna International Centre 

~.O. Box 300, A-1400 Vienna, Austria 

Send me ___ copy/copies oi _______________________ _ 

-----------______ (10/SER.O/ __ ) at $US __ /copy plus postage. 

PAYMENT 

D 
D 

I enclose a cheque, money order or UNESCO coupon (obtainable from UNESCO offices 
worldwide) made payable to ·uN100·. 

I have made payment through the following UNIDC bank aceotint: CA-BV, No. 29-05115 (ref. 
RB-7310000), Schottengasse 6, A-1010 Vienna. Austria. 

Name ------------~--------------------~ 

Address --------------------------------

Telephone Telex ____ __ Cable ------- Fax __ _ 

Note: Publications in this series may also be obtained from: 

Sales ':)action Sales Unit 
United Nations United Nations 
Room DC2-0853 Pa!ais des Nations 
New York, N.Y. 10017, U.S.A. CH-1211 Geneva 10, S"litzerland 
Tel.: (212) 963-8302 Tel.: (22) 34-60-11, ext. Bookshop 






