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1. Introduction

Mr. Robert M. Hallett, Agro-Industries Branch, spent 12-19 March 1985
in Chile to co-ordinate the start-up of implementation of profect SI/CHI/B4/
803 "Tecnologia para la Construccién de Puentes de Madera” and to discuss
vith revresentatives of Government, industryv and the University of BioBio
the longer term development of the timber industry. The emvhasis wvas on
developing the domestic use of timber in construction as a complementary
activity to the exvort trade. Mr. José Carlos Cano (bridge expert 11-01)
was in the country at the same time doing the first 2 veeks of a 2 month

solit mission.

2. Programme

The Director of Research, University of R{oRio, Mr. Marcial Cortes,

arranged for visits to the f0llowing sawmills and wood industries

2.1. Forestal Mininco S.A. - Aserraderos Mininco. Mulchén, - oroducing
10,000 m3/mo sawnwood nlus chivs, 90% for exvort, using Linck frame

saws and heavy, sovhisticated equirment (Mr. Pedro Schlack).

5.2, Forestal Mininco S.A.. Forestanac Sawmill, Mulchén - oroducing
5-4000 m3/mo, mostlvy sauares for Jaran but also planed, vrofiled
claiding and fruit boxes. Verv old mill but new manufacturine vlant.

(**r. Pedro Schlack).

2.3. Maderas Nacimiento S.A.. Nacimiento, - large integrated overation,
107,000 Ha forests, vulr/paper mill and sawmill, kilns, manufacturing
plant oroducing 10,070 m3/mo sawnwood., includine exvort of structural

grades (F-5) to Australia (¥r. Guillermo Doevking)

5 L. Viviendas Tomé Ltda. (plus Sawmill) Tomé. - orimitive sawmill oroduciug
nevertheless 2000 m3/mo sawnwood which goes 1/2 for export and 1/2 for
remanufacture into timber frame houses of a2 basic stvle and quality.
Each 3 m x 3 m unit uses 0.25 m3/m2 of CCA pressure treated wood
but control of moisture content is vpoor. They also make wood-wool
cement infill panels with an excelsior machine and hand labour.
Production planning and use of f{igs and templates could be much im-
oroved. Thev dc no grading but rely on load sharing and orobably

over-design 'Mr. Alelandro Quiero).
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2.F.

2.7.

r
(6> ]

”

Soma Teja Ltda., Tomé

Small, basic sawmill oroducing 590 m3/mo sawnvood and planed/vrof-

iled boards for export and domestic markets.

Korach Sawmill and ARCOLAM, Concepcidn.

A medium-sized, well run sawmill producing 4500 m3/mo from its own
forest concessions vhich permits better selection of logs. They control
stocks by computer but do not grade until an order is received and made
uo from stock. Yield at this stage is 75-80% with the rejects being
sold for stowage/packing on the ship. Have a Cook-Bolinder finger joint-
er and oroduce small quantities of finger-jointed glulam beams and cross-
arms but do not stress grade nor control finger joint strength. They
do however, test glue line of beams by svlitting test. Attempts are
being made to upgrade oroducts such as by salvage of slabs and finger-
Jointing these good quality pieces into longer fascia and barge boards

and clears (German Tamm Jensen).

Cimientos BioBio. Divisién Maderas., Aserradero Loma Colorada, near

Concevcidn.

Large, madern but somewhat irregularlyv laid out sawmill producing
8-10,000 m3/mo, 90% for exvort mostly to Arab Gulf States. Have L lar-
ge hirh temperature kilns and prefer to sell kiln-dried timber even though

no premium is paid in order to ensure good revutation for quality.

Interested in upgrading oroducts such as by stress grading and
are participating with 500 m3 in the export order to Australia of F-S
grade (Helmuth Rademacher Ried).

Forestal Carampangue Ltda. Laracleta. south of Concepcidn.

Probably the largest sawmill in South Ameriea oroducing 180,000 m3/yr
sawnwood for export, plus chins. French owned and using Linck frame
for large logs and a thick chivver-canter for small logs, food Vollmer
savdoctoring equioment but kilng are not used cue to clients unwillire-
ness to pay oremium. Very efficient production but relatively inflexible.

(Jorge Rolas).




2.9.

2.10.

2.11.

Colcura S.A., south of Concevcién.

The only large mill processing Eucalyptus globulus into high
quality mouldings, orofiled boards, dimension stock and graded sawn-
vood. Selling orices for sawnwood ranges from Pesos 1LlL/bd.ft to
Pesos 3F/bd.ft. Since Pinus insigne is rather weak, it was felt
that the stronger Eucalyotus or other indigenous hardwoods might

be considered at a later stage for longer span bridges.

C&mara Chilena de la Construccidn, Concencibn.

- Sr. Luis Smith Gonzélez, President

- Sr. Carlos Yacoman Godoy, Manrger

They reported that wood houses have bad revutation and that

exmort quality sawnwood is too exvensive for the local market (Export
grade: $ 0.20/bf, local poor prade $ 0.12/bf, would ray $ 0.15-0.17/bf
for better aquality). Thev admitted that there was a serious lack of
familiarity amongst builders about the potential of wood in construction,
proverties, design and building oractice. Peonle do not know that timber
framed houses can be earthquake resistant. They would aooreciate invit-
ation to attend a seminar on use of wood in construction if organized

as extension to the tridge orolect.

Fundacidn Chile, Santiago.

Its origins are ITT and Government, concerned with food oroduction

and telecommunications.

There have bheen involved in wood industries since 1982 and work

with a multidiscivlinary team of some 20 professionals.

They have confirmed, with Instituto Forestal, that very large vo-
lumes of Pine will be available by 1090 and hove to increase domestic
uses as well as exvort. Co-overation with New Zealand has been develoved
‘n the belief, on both sides, that this is better than competition so

that together they can promote Pine against other materials.




2.12.

Some 20 international experts have been brought to Chile since
then in the fields of Forest Management, Primary Processing. Wood
Energy and Markets (nev vroduct develooment and export related as-

pects such as a quality certification scheme.

They have good relations with University Chile, especially the
Faculties of Civil Pngineering (for testing), Architecture, and Forest
Engineering. The problems of promoting woodi for domestic housing mar-
ket are recognized and include lack of training to architects and er-
gineers. skepticism of financial bodies and current high costs due to

exvort orientation.

The main problem is seen as lack of a national grading system and
the very restrictive building code of 1939, but are working with the

Cémara Chilena de 1la Construccién to eliminate unreasonable clauses.

They have developed some vrestige town houses designs (3-1/2
storeys) for rebuilding near central Santiago in philosoohy that the
middle and lower classes will learn to aporeciate wood buildings. They
have also done middle-class designs and apoarently are close to start-
ing construction. The recent earthquakes have helped focus attention

on wood houses as have higher energy costs.

They are vromoting a Quality Certification scheme and have pro-
posed an ambitious programme to the sawmilling industry for a full
in-grade testing orogramme and inspections of graders funded on a
royalty basis. This is now 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 BfoBio should play the role of technical

institute and provide extension services and training to industry.

Consorcio Madera ltda., Santiago.

Mr., Guillermc Guell: Vice-President

Mr. Hugo Zunino Z.: Chairman

Mr. Hernan Cortés S.: Vice-President




2.13.

The Consortium includes the first (197€) large mills to
exvort significant volumes of pine and now sell $US LO million
per year and are thus very influential in the Corporacién Chilena
de la Madera (CORMA).

They feel that the time has now come to make a Serious attempt
to introduce an internationally recognized grading system for export
but also for domestic uses and Sr. G. Guell has been apvointed chair-
man of a b-man committee in charge of studving how to implement it.
In fact a meeting was held the vreceeding day with industry reoresent-

atives and Fundacién Chile to discuss the Fundacién Chile vrovosal.

A commission has been formed to look intc structural uses of
Pine with two oblectives: a) In the short term, to make a lot of
emergency houses using Australian/New Zealand erades, and b) to de-
fine a complete solution in the long term. The main question is: what
is the distribution of actual strensth vrovertiec of sawnwood, graded
bv either Austrelian or New Zealand stress erading rules. compared with
the distrirtutions of other sources of Radiate Pine? The commercial
imnlicatiuns are very imvortant since Chile would be at a disadvantare
if their vine were to be significantly weaker. Yet, the need to use
an internationally recoenized svstem is understood. Furthermore, aside

from a large Radiata Pine orosramme, sawmilline vratt.--:3 must chanrce.

Camera Chilena de ls Construccidén. Santiargo.

Mr. Germdn Molina Morel: President

Manv of the ovinions of the Concencidn +~~ion of the Camara Chi-~
lena de la Construccidn were reiterated hut Mr. Moline felt that the
builders aporeciated the value of wood but the pudblic did not. He
did feel, however, that the industry could benefit from more courses,
seminars and design aids (such as a light timber framing code) couvled
vith a real imorovement in sawnwood cuality. They resented buying 20%

extra wood to allov for relects.

Apvarently steel trusses are cheaver nov for industrial buildings,




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 workers 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
places 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.

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 large 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,




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’ with 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
structural pieces. Two groups were preparing a 1500 m3 order
of structural sizes (2" by 3", 4", 6") for Australia and were
having difficulty meeting 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 exporters and the committee formed by CORMA to study

this problem.

The larger mills use conventional kilns but the smaller ones
only air dry to 'shipping dry’ or 22 - 25% moisture content. Only
a few sawmills 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




finger jointing machine was greatly 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 board 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 whether Fundacidén Chile (FC) should, and how much it

would cost seem to bc 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 Bio Bio is uncertain since
the Development Centre is very new and most of the few staff
are inexperienced. With international assistance they could
manage a full-scale in-grade test programme with support of the
industry but it 1is probably better that the FC and the University
of Chile do it. This would leave the University of Bio Bio to
the tasks of training graders (via 2 or 3 week c..rses), develop-
ing, testing and demonstrating structural 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.




Finally, it is quite evident that the sawmilling industry
is a powerful sector and will determine its own destiny within
the international scene. No standards or development plans will
be foisted upon them since, within the industry 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.

Project S1|CHI|84|803 - Wooden Bridges:

Mr. Marcial Cortés: Director
Mr. Carlos I1llabaca: Engineer
Mr. Manuel Barrera: Engineer
Mr. Guillermo Hernandez Vasquez: In charge of

Industrial Production

The counterpart agency, Development Centre for Forest In-
dustries, University of Bio Bfo, is seriously trying to develoo
its role between the sawmilling and construction industries
- especially in the Concepcién 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 wocden bridge
system and will build a procciype bridge this year.

The expert, Mr. José Carlos Cano was in Chile during Mr.
Hallett's visit and together they agreed, with the counterparts,
on several main points. The details of Mr. Cano's work will
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.




a) nails were easily available locally (galvanized and
with anrular shanks for greater withdrawal resistance)
and

b) the metal parts could be fabricated locally.

ii) 1t 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 Bfo Bfo 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 seminar|discussion present-

ation attended bty 58 people.

Unfortunately, the Pine is rather weak and 'full of defects’
so that the likely maximum span will be 15 metres. Also, at maximum
load no reliable data existed for determing the allowable working
stresses since no stress grading system exists. Estimates are 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 to break some
20 pieces of green 2" x 4 on a 2.5 m span. Early results confirm-
ed the above but a better test should aventually 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 maximun load that can be
applied is about 120 kg. This is one arca in which the University

of Bfo Bfo could be strengthened.




Possible extension of SI|CHI|84]803

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 Review Committee 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 guidance

in timbcr 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
1-1|12 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 engineers, architects specifierslusers
and builders, to introduce to them the potential advantages of
timber and to explain some of the relevant technnlogy. 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 study small scale plantation timber con-
version. Countries that would be suitable are: United Kingdom and
Eire; Australia and New Zealand, 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

rompleted 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 spounsored
regularly in the past by Finland on furniture and joinery 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, Perd, Bolivia and Ecuador.
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