
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


I ~~81 
UNITED NATIONS 
DD'GSTRIAL DEVELOPMENT ORGANIZATION 

~;;' ~T\r;;;;'Q ~~··C'~q•:1,~'T,,,,,T ( 
\..; ... ~ ..... ~~ • ..._. _, .......... ,l.;1.._, ..._ ..._\J.'4 • -~·~issi.:Jn re;icrt* 

~o the ?ep~tlic cf r~ile 

Distr. 
RESTRICTED 

UNIDO/IO/R.188 
10 October 1985 

ENG:.ISH 

* This d.ocument has r,een reproduced without formal editing. 



- ii -

C 0 N T E N T S 

1. Introduction 

2. Programme 

2.1. Foresta! Mininco S.A. - Aserraderos Mininco, 
Mule hen 

2.2. For2stal Mininco S.A., Forestanac Sawmill, 
Mu:chen 

2. 3. Maderas Nacimiento S.A., Nacimiento 

2.4. \'iviendas Tome Ltda. (plus sawmill) Tome 

2.5. Soma Teja Ltda., Tome 

2.6. Korach Sa;.r.-nill and ARCOLAM, Concepcion 

2. 7. Cimientos B1oB1o, Division Maderas, Aserradero 
Loma Colorada, near Concepcion 

2.8. F0n'stal Carampangue Ltda. Laracleta, south 
of ConcC'pcion 

2.Cl. '-'olcu:J S.:\., south of ConcC'pcion 

2.10. C~mara Chilena de la Construccion, Concepcion 

2.11. Fundacion Chile, San~iago 

2.12. Consorcio Madera Ltda., Santiago 

2.13. Camara Chilena de la Construccion, Santiago 

2. 14. PROCH ILE 

·i. State of sawmilling industry and development 
plans 

!;. Project SIICHIJ84l803 - Wooden Bridges 

S. Possible extension of SIICHil84l803 

6. Acknowledgements 

1 

1 

2 

2 

2 

2 

3 

3 

3 

4 

5 

6 

6 

9 

11 

12 



1. Introduction 

Mr. Robert M. Hallett. A,ro-Industries Branch. snent l~-19 ~arch 1985 

in Chile to co-ordinate the start-un or implementation or nro.1ect SI/CHI/84/ 

803 ''Tecnolo,rfa para la Construcci6n de Puentes de Madera'' and to discuss 

vith renresentatives or Governme~t. industry and the University of BioBio 

the lon~er term development of the timber industry. The emnhasis vas on 

develoninir the domestic use or timber in construction as a comnlementary 

activity to the exnort trade. Mr. Jose Carlos Cano (hri~e expert 11-01) 

vas in the country at the s8J!le time doin~ the first 2 veeks of a 2 month 

sulit l'lission. 

2. ProirrA.mllle 

The Director of Research. University of BioBio. ~r. Marcial Cortes, 

arranged for visits to the ~ollovinp. sawmills and vood in1ustries 

2.1. Foresta! ~ininco S.A. - Aserraderos ~ininco. Mulchen, - nroducin~ 
lO,noo rn3/mo savnvood nlus chins. 90% for exnort. usinp. Linck frame 

savs and ~eavy, sonhisticated eouinment (~r. Pedro Schlack). 

2.2. Forestal Mininco S.A •• Forestanac Sawmill. ~ulc~en - uroducin~ 

5-~080 m3/mo. mostly sou~res ~or Janan hut also nlaned, nro~iled 

cla::~dinP' and fruit boxes. Very old mill hut nev I'!anu~A.cturinP' nl"lnt. 

('.'r. Pedro Schlac'k). 

2. 3. ~ad eras Nacimiento S .A .• Nacimiento. - large inteirrated ot'lerat ion. 

10~,000 F.a forests, nulr/paper mill and sa'tl?!'.ill. kilns. manu~acturin~ 

nl~nt nroducinF 10,000 m3/mo savnvood, includinv exnort or structural 

~re.des (F-5) to Australia (~r. Guillermo Doenkin~) 

2.L. Viviendas Tome Ltda. (nlus Sawmill) Tome. - nrimitive savmill nroduciu~ 

nevertheless 2000 ~3/mo savnvood vhich goes 1/2 for export a~d 1/2 for 

renanuracture into timber frame houses or a basic style and quality. 

Each 3 m x 3 m unit uses 0.25 m3/m2 or CCA nressure treated vood 

but control of moisture content is noor. They also make vood-vool 

cement infill panels vit~ an excelsior machine and hand labour. 

Production pJ.anninv and use of U~s and temnlates could be much im

nroved. They do no ~r~ding but rely on load sharing and nrobably 

over-design ~~r. Ale.1andro Ouiero>. 
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2. 5. Soma Teja Ltda .. Tome 

Small. basic sawmill nroducing 500 m3/mo savnvood and nlaned/nrof

iled boards for export and domestic markets. 

2.f. Korach Sawmill and ARCOLA.~. Concenci6n. 

A medium-sized, well run sawmill producinp: 4500 m3/mo from its ovn 

forest concessions which nermits better selection of logs. They control 

stocks by comnuter but do not p:rade until an order is received and made 

un from stock. Yield at this stage is 75-80% with the rejects being 

sold for stowage/packinp: on the shit>. Have a Cook-Bolinder finp:er .1oint

er and nroduce small quantities of finp:er-.,ointed p:lulam beams and cross

arms but do not stress grade nor control finger .1oint stren~h. They 

do however, test p:lue line of beams by snlitting test. Attemnts are 

beinp: made to ungrade nroducts such as by salvap-e of slabs and finp:er

jointing these good quality nieces into longer ~ascia and barpe boards 

and clears (German Tamm Jensen). 

2.7. Cimientos BioBio. Division ~aderas. Aserradero Lo~a Colore.da, near 

Concenci6n. ------
Larpi'.e. m'ldern but son.evhat irrep:ularl:v laid out sawmill producinp: 

"3-10,000 m3/mo, 90~ for exnort mostly to Arab Gulf States. Have 4 lar-

ge hi~h temperature kilns and prefer to sell kiln-dried timber even thout"h 

no nremium is paid in order to ensure good renutation for quality. 

Interested in upgradin~ nroducts such as by stress grading and 

are participatin' with 500 m3 in the export or~er to Australia of F-5 

grade (Helmuth Rademacher Ried). 

2. 8. Foreste.l CaraJ!lnangue Ltda. Laracleta. s·outh of Concencion. 

Probably the largest sawmill in South America nroducing 180.000 m3/yr 

sawnvood for export, olus chins. French owned and using Linck frame 

for large logs and a thick chioner-c&~ter for small logff. r.ood Voll.mer 

sawdoctorinp: equinr.ient but kilns are not used tue to clients unvilli~v

ness to pay nr~ium. Very efficient production but relatively inflexible. 

(Jorp:e Ro.1as). 

' 
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2.9. Colcura S.A., south or Concenci6n. 

The only larFe mill processin~ Eucalyptus ~lobulus into high 

quality mouldings, orofiled boards, dimension stock and graded savn

vood. Sellinp. nrices for savnvood ran~es from Pesos 144/bd.rt to 

Pesos 3~/bd.ft. Since Pinus insigne is rather vea~, it vas felt 

that the stron!ler Eucalyotus or other indi~enous hardvoods mi,ht 

be considered at a later sta,re for lonFer soan bridges. 

2.10. Camara Chilena de la Construcci6n, Concenci6n. 

- Sr. Luis Smith Gonzalez, President 

- Sr. Carlos Yacoman Godoy, ~an~rer 

They reported that vood houses have bad reoutation and that 

exnort qu~lity savnwood is too exoensive for the local market (Export 

grade: $ 0.20/hf. local poor ~ade $ 0.12/br, would nay$ 0.15-0.17/bf 

for better quality). They admitted that there was a serious lack of 

familiarity amonr.st builders about the notential o~ vood in construction. 

pronerties, design and building nractice. Peonle do not knov that timber 

framed houses can be earthquake resistant. They would annreciate invit

ation to attend a SeMinar on use of vood in construction if org81liZPd 

as extension to the bridi;re oro.1ect. 

2.11. fundacion Chile, Santia(O· 

Its ori!lins are ITT and Government, concerned with food nroduction 

and telecommunications. 

There have heen involved in wood industries since 1Q82 and work 

with a multidiscinlinary team of some 20 orofessionals. 

They have confirmed, with Instituto Forestal, that verv large vo

lumes of Pine vill be available by 1090 and hone to increase dompstic 

uses as well as exoort. Co-ooeration with Nev Zealand has been develooed 

~n the belief. on both sides. that this is better than competition so 

that to~~ther they can promote Pine a~ainst other materials. 
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Solle 20 international experts haTe been brou,rht to Chile since 

then in the fields of Forest Manafrement. Primary Processintr. Wood 

Energy and Markets (nev product develonment and export related as

pects such as a quality certification scheme. 

They have good relations vith University Chile. especially the 

Faculties of Civil Engineering (for testin~). Architecture. and Forest 

Engineerin~. The problems of promoti~ voo·l for domestic housin~ mar

ket are reco(rllized and include lack of training to architects and ec

gineers. skepticism of financial bodies and current high costs due to 

export orientation. 

The main problem is seen as lack of a nationalgradin« system and 

the very restrictive building code of 1939. but are working vith the 

Camara Chilen& de la Construcci6n to eliminate unreasonable clauses. 

They have developed some urestige town houses designs ( 3-1/2 

storeys) fo~ rebuilding near central Santiago in philosouhy that the 

middle and lover classes vill learn to appreciate vood buildings. They 

have also done middle-class designs and apuarently are close to start

in~ construction. The recent earthquakes have helued focus attention 

on vood houses as have higher energy costs. 

They are uromoting a Quality Certification scheme and have pro

posed an ambitious pro~ramme to the s~vmillinF industry for a full 

in-grade testin~ uroFram?'le and insnections of FraderJ funded on a 

royalty basis. This is nov being considered by CORMA (see below). 

They feel that they and the University of Chile have the necessary 

prestige and competence to run such a scheme and believe that the 

relatively new University of B{oBio should play the role of technical 

institute an:! provide extensior1 services and trainin' to industry. 

2.12. Consorcio Madera Ltda., Santiago. 

Mr. Guillermc Guell: Vice-Pnsident 

Mr. Hugo Zunino z.: Chairman 

Mr. Hern~n Cort~s S.: Vice-President 

.... 
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The Consortium includes the first (1976) large mills to 

exnort significant vol\llles of pine and nov sell $us 40 million 

per year and are thus very influential in the Corporacion Chilena 

de la Madera (CORMA). 

They feel that the time has nov come to make a serious attempt 

to introduce an internationally recoF?lized ,rrading system for export 

but also for domestic uses and Sr. G. Guell has been apnointed chair

man of a h-man co111111ittee in charge of studyinv hov to i~plement it. 

In fact a meetin~ vas held the nreceeding day vith industry renresent

atives and Fundaci6n Chile to discuss the Fundaci6n Chile nronosal. 

A commission has been formed to look into structural uses of 

Pine vith tvo ob.1ectives: a) In the short term. to mA.ke a lot of 

emersrency houses usinr Australian/Nev Zea1"1nd vrades, and b) to de

fine a complete solution in the lon« term. The main question is: vhat 

is the distribution of actual strenFth nronerties of sawnvood. ~raded 

by either Austr~lian or Nev Zealand stress vrading rules. compared vith 

the distri~utions of other sources of Ratliata Pine? mhe commercial 

imnlicati0ns are very imnortant since Chile vould be at a disadvantaPe 

if their nine vere to ~e siP'Tli~icantly veaker. Yet. the need to use 

an internationally recovnized system is understood. Furthermore, aside 

from 11 larp-e Radiata t>ine nrovramme. savr.iil:.. inv l"~tt _.-:·:; must chanve. 

2.13. CS.~ara Chilena de le Construcci6n. Santiavo. 

Mr. German Molina Morel: President 

Many or the o"Dinfons of the Corieencion ... :,...ion ()f the Camara Chi

lena de la Construcci~n ve~e reiterated hut M7. ~oline ~elt that the 

builders apnreciated the value of vood but the nublic did not. He 

did feel, however, that the industry could benefit fro~ More courses, 

seminars and desi,n aids (such as a lirht timber framing code) counled 

vith a real imnrovernent in sawnwood ouality. They resented buyin' 20% 

extra wood to allow for re,1ects. 

Apnarently &teel trusses are cheaner now for industrial buildints. 
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although it was recognized that with a change in the sawmilling 

industry this might change. Mr. Hallett suggested that glulam 

beams would likely be a good solution in 5 or 10 years since 

knotty wood was a main defect in Chilean Pine and fingerjointing 

and glulam techniques could make a substantial improvement in 

strength properties. 

Mr. Molina appreciated that timber frame building would 

contribute to employment and that the new labour laws made co

operation between workP.rs and management more likely. He would 

like to be able to build, with international assistance, a typical 

timber framed house for demonstration purposes - left open in 

place3 to show structural details. He was also interested in 

the potential of pole houses and storage buildings as are 

common in New Zealand and would appreciate attending a seminar 

such as will be proposed at the University of Bio Bio. 

PROCHILE - Santiago, Mr. Alexis Avetikian M. 

A short visit was paid on the first day to PROCHILE's advis

er on the wood industry who supported the need to develop the 

domestic markets to create a sound base for exports of higher 

value. He gave some background information on the industry and 

on the institutional framework. 

3. State of sawmilling industry and development plans. 

A wide range exists in terms of scale of operation and in

vestment with all mills confronted with the inherent problems of 

the Pinus insigne raw material - many lerge or clustered knots, 

complex sloping grain and a large proportion of juvenile wood 

which causes distortion on drying, and is very weak. 

The domestic market is very weak and almost all mills are 

oriented towards export so yields are low since little opportun

ity exists to salvage smaller dimensions from slabs and edgings, 
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e.g. for tile battens, furniture stock or joinery material. 

There is no stress grading practised for domestic use. 

Exporters grade specifically for each client/order rather than 

using national grading rules which would be accepted as equiv

alent to those in the importing country. Consequently there 

is a quite large loss in picking out from stock sawnwood for 

export orders - up to 20 or 25% - which is often sold only as 

stowage or packing on ships. Sales to local buyers are basical

ly 'mill run' •ith selection and negotiation on price to compens-

ate for quality differences. 

A large proportion of production is of large squares for 

the Japanese market, which incidentally includes the worst part 

of the stem and leaves the older, better wood for boards and 
3 

structural pieces. Two groups were preparing a 1500 m order 

of structural sizes (2" by 3", 4", 6") for Australia and were 

having difficulty ~eeting the stress grading rules. This was 

the only case known of using stress grading. There was a notable 

lack of familiarity with this field and with the various means 

of grading by visual or mechanical means except amongst the few 

leading expnrters and the committee formed by CORMA to study 

this problem. 

The larger mills use conventional kilns but the smaller ones 

only air dry to 's~ipping dry' or 22 - 25% moisture content. Only 

a few s~wmills visited had moisture meters with the remainder 

apparently relying on experience. 

Preservative treatment was often inadequate for sophisticated 

uses since control of moisture content was poor. However, for 

low-cost housing this was no doubt adequate. A standard apparently 

exists for treatment requirements but is seldom used. 

One firm was making glued-laminated products of kiln-dried, 

moisture content controlled wood. The automatic, high capacity 
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finger jointing machine was gr~atly underutilized since the mar

ket was just starting to be developed. Regrettably there was 

no quality control of the finger-jointing process aside from 

normal handling and ~o formal stress grading of sawnwood input. 

Glue lines of beams were tested by splitting, however. A good 

idea was being pursued - salvaging high quality b~ard from slabs 

for finger jointing into clears for fascias or barge boards. 

The visit was very timely since the industry is currently 

studying how to introduce Pine onto structural markets. The 

question of who should do the testing programme, the training 

of graders and the quality assurance (QA) or certification sche

me are all up for consideration. Whether the industry (CORMA) 

itself should run a QA scheme with technical input from various 

sources or wh'i!ther Fundacion Chile (FC) should, and how much it 

would cost seem to be the main questions. 

There are mixed feelings about cost since some believe the 

FC proposal is too expensive while others, notably Mr. Guell, 

believe that the industry can support whatever cost is necessary 

to get into the more sophisticated markets. 

The role of the University of B{o B{o is uncertain since 

the Development Centre is very new and mojt of the few staff 

are inexperienced. With international assistance they cou:d 

manage a full-scale in-grade test programme with support of the 

industry but it is probably better that the FC and the University 

of Chile do it. This would leave ~he University of Bio Bio to 

the tasks of training graders (via 2 or 3 week C~wrses), develop

ing, testing and demonstrating stru~tural components and products, 

and undertaking consultancy and extension services for the 

sawmilling and building industries. They would concentrate on 

improving the operation of the smaller sawmills in the fields 

of producticn engineering and management, marketing, saw doctor

ing, drying and preservation plus production of joinery and hous-

'ing. 

' 



- 9 -

Finally, it is quite evident that the sawmilling industry 

is d powerful sector and will determine its own destiny within 

the international scene. No standards or development plar.s will 

be foisted upon them since, within the ;ndustry there are highly 

qualified and experienced people in charge. That is not to say 

that some international advice and expertise is not required, 

but that the industry itself is capable of recognizing its 

deficiencies and of identifying areas where such help is needed. 

4. Project SIICHil84l803 - Wooden Bridge~: 

Mr. Marcial Cortes: Director 

Mr. Carlos Illabaca: Engineer 

Mr. Manuel Barrera: Engineer 

Mr. Guillermo Hernandez Vasquez: In charge of 

Industrial Production 

The counterpart agency, Development Centre for Forest In

du3tries, University of B{o B!o, is seriously trying to develoo 

its rolP between the sawmilling and construction industries 

- especially in the Concepcion area which is the main timber 

producing one. As part of its strategy, it is learning the tech

nology of UNIDO's low-cost, prefabricated, modular wooden bridge 

system and will build a procotj~e bridge this year. 

The expert, Mr. Jose Carlos CdnO was in Chile during Mr. 

Hallett's visit and together they agreed, with the counterparts, 

on several main points. 1he details of Mr. Cano's workwill 

be reported separately by him, but by the time of Mr. Hallett's 

departure: 

i) Two possible sites had been selected and three others 

been discussed. 
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a) nails were easily available locally (galvanized and 

with anr.ular shanks for greater withdrawal resistarx:e ) 

and 

b) the metal parts could be fabricated locally. 

ii) It was decided that the timber was probably better purch

ased from a large sawmill accustomed to producing stress

graded sawnwood (eg. one of those exporting F-5 grade to 

Australia) rather than being produced on the old University 

of Bio Bio sawmill, at least for the first example and 

re-selected after treatment. 

iii) The Ministry of Public Works confirmed its interest in 

using the system following a seminarldiscussion present

ation attended ty 58 people. 

Unfortunately, the Pine is rather weak and 'full of defects' 

so that the likely maximum span wil: be 15 metres. Also, at maximum 

load no reliable data existed for determing the allowable working 

stresses since no stress grading system exists. Estimates 3re that, 

using Australian or New Zealand rules, a 48% grade ratio would 

yield F-5 grade, and that a better selection, say 65%, would yield 

F-7 grade. 

A small test programme was set up by Mr. Cano t0 break some 

20 pieces of green 2 11 x 4" on a 2.5 m sp'in. Early results confirm

ed the above but a better test should eventually be conducted, 

using dry wood and a larger sample. Also, the test apparatus is 

rather basic and inadequate for a larger programme - consisting 

only of a hydraulic jack mounted on a steel frame, with a proving 

ring and graph paper for a gauge. The maximu~ load that can be 

applied is about 120 kg. This is one ar~~ in which the University 

of Bio Bio could be strengthened. 

' 
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5. Possible extension of SIICHil84l803 

The original request was for $US 60,000 including 4 months 

of expert services and $US 7000 for equipment. This was reduced 

by the Project R~view Co'.'1111littee to $US 34,000 The University 

of Bio Bio is a new entity but, although very keen to secure a 

useful role as described above, lacks basic equipment for timber 

testing and development work and the staff needs more guid3nce 

in timbtr engineering than may have been presumed earlier. 

Therefore, they will reiterate their need for an increased 

international input together with evidence of support from the 

industry for their objectives. This will probably entail a further 

1-112 months of expert services and $US 5 or 6,000 of equipment, 

* for a total increase of $US 19 or 20,000. 

A key part of the expert's duties will be to organize a 'timber 

construction seminar' for engt11eers, architects specifierslusers 

and builders, to introduce to them the potential advantages of 

timber and to explain some of the relevant technology. He would 

supervise the establishment of an improved timber and timber comp

onent test and development programme that would strengthen the 

Development Centre's activities. He would also advise on ar approp

riate training programme for timber stress graders (2 or 3 weeks) to 

be done by the Centre. 

This would allow the University of Bio Bio to promote stress 

grading and Quality Assurance at a more competent level. The Centre 

also wanted one or two fellowhsips (which would probably be financed 

from the Regular Budget) to ~tudy small scale plantation timber con

version. Countries that would be suitable are: United Kingdom and 

Eire; Australia and Ne~ Z~aland, and Mexico, to learn new concepts 

and solutions in sawmill planning, management and technology. 

Finally, a survey of the furniture industry is expected to be 

~ompleted by the end of April and this could form the basic back-

*The budget was subsequently increased to $US 61,500. 
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ground information for a training seminar of the type sponsored 

regularly in the past by Finland on furniture and join~ry produc

tion. This was discussed with Thomas Reich, Programme Officer, 

UNDP Santiago, who felt it would also be :mplemented as a sub

regional prcject for Chile, Argentina, Peru, Bolivia and Ecuador. 
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