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I. INTRODUCTION 

The "Workshop on Development of Wooden Bridge Construction in Latin 
Allerica and the Caribbean" was organized by UNIDO in co-operation with the US 
National Science Foundation (NSF) with the overall objective of bringing 
toiether researchers and practitioners in the field ~f bridge design and 
construction and so creating a "cOJ1mUDity of bridge engineers" within the 
countries of Latin Allerica and the United St11tes of Allerica. Initial contact 
with the National Science Foundation was aa.Je by t'NIDO's Xa~ York Liaison 
Office and the detailed programme was worked out by UNIDO Readquarter's staff 
and Computech Engineering Services so that the OBIDO-sponsored participants 
could benefit fr011 a three-day Allerican "Workshop to Identify Research Needs 
for Short- and Medium-Span Bridges" which was held frOll 17 to 19 November 1986. 

Thus the UNIDO workshop began on the evening ,:· 16 November and 
continued through 21 November 1986 with the secondary objective of creating a 
greater awareness of the role that tillber ~ould play in construction in the 
countries of the ~on. 

... 
.Annex I COll(>rises the Aide ~11<>ire and gives more details of the 

background and purpose of the UNIDO worJcshop, the general programme of the NSF 
workshop, the type of participants invited and the activities. 

II. PARTICIPANTS 

Due to the complexities of financing this project (as described in the 
following section) there was only a short t:ille between approval of the project 
and the actual event. Therefore fewer nc>11inations were received than might 
have been expected and some curricula vitae were not received in ti.me for the 
candidates to be considered. In all, 30 candidates were n011inated either 
~if icially or infor11Dlly through contacts with ongoing UNI:no technical 
assistance projects in the region. The 19 eventually selected included two 
froa Pan81t8 who, although not authorized in advance to attend, did so at their 
own expense in the hope that they •ight later be reimbursed. This was, in 
fact, possible but the meeting r0011 was sOlleWhat crowded as a result of their 
and ~1ther last •inute attendants. 

Five UNIDO participants arrived 15 ~ovellber and 14 arrived 16 NovP.lllb~r 
and all stayed until the end of the workshop at 17.00 hours, 21 November 1986 • 

. \ll were civil en~ineers, and most worked for their ~inistries of Public 
Works. Three were pr?fessors of civil engineering in universities and one was 
an Anay ~fa.jor responsible fJr r<Jad buildinl{ in an isolat.rnJ part of his 
country. Several w~re counterparts to UNIDO bridge projects (Bolivia, Chile, 
lk1.mdor, Houduru) and '>ne was a national e-xpert h'~lping his country 'Pt?ru) t" 
introduc~ t.I.~ UNlDO bridge system. All were well-qualified with considerable 
~xpe-rience iu the ffold of bddge design and construction. 

Annex II is the list of participants shuwing their positions or titles 
;incl their organization and address, 
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III. ADNIHISTRATION AND FINANCE 

Due to the interest estBblished by the New York Liaison Office, the 
travel of Messrs. Hallett and Bahlouli was approved to Washington to aeet Mr. 
John Sc..-alzi of the NSF and Mr. Ian Buckle or .Computec-b Engineering Services, 
in late .June 1986. At this meeting agreeaent was reached in principle for the 
NSF to provide $US 30,000 (including overheatls) provided that a .siailar sua 
was forthcoming frOll UNDP and/or UNIDO. 

Following protacted discussions between UNIDO and UNDP, the funding 
eventually approved was: UNDP $US 30, 000 (excluding overheads); NSF -
$US 30, 000 (including overheads); and UNIDO (UNIDF) $US 17, 900. Therefore, 
two projects were created: 

DP/RLA/86/024 - $US 30,000 for participants and experts and 

UC/RLA/86/195 - $US 42.451 (net) for participants, staff llellber travel 
and aiscellaneous expenses. · 

The distribution aong the three sources of funds is shown in Annex Ill. 

The daily subsistence allowance was paid in cash on Monday aft~rnoon to 
16 participants since one froa Ecuador had r~ived an 80 per cent advance 
frOll UNDP/Quito. He was paid the re11aining 20 per cent in cash the next day. 
A request was made later for UNIDO to authorize UNDP/Panaaa to pay the DSA and 
travel for the two Panamanian participants who had travelled to the worksl:!·,,p 
at their own expense at the hope of being reillbursed later. 

Considerable difficulty was encountered in cashing the $US 12,700 of 
travellers cheques in Washington and this practice should not be followed in 
the USA again. This is especially so since Bank of America travellers cheques 
are issued from San Francisco and are not readily accepted in the eastern part 
of the country. A telexed bank transfer would have been better had there been 
tiae to aake such an arrangeaent. 

A reception was held on Sunday evening attended by 17 of the 
r~ticipants, three staff members, two consultants and several of t.he American 
partidpants. This served to introduce the attendees, and the speech on 
behalf of the Director-General of UNIDO was ll6de by Mr. Robert Hallett, who 
also made cn1111ents on the arrangements f ~r the week ahead and a brief 
introduction to UN!n<>'s activity in the wood industry SEietor. Mr. Chris 
Mettem (one of the UNrDO consultants) presented the UNIDO bridge systea with a 
video film. 

This sort of hospitality is considered by Lhe organizers to be a most 
useful means of "breaking the ice" 8110ngst participants and international 
consultants, and goes a long way towards creating a group atmosphere. 

Annex IV COfllPriaes the speeches on behalf of the Director-General of 
L'NIDO, the one made by Mr. Hallett to the UHIDO ~articipants and the oth~r by 
Mr. Bahlouli at the opP-nir.g of the NSF Workshop on 17 November 1986. 
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IV. DOCtMNTATION 

Because the Wood Unit of the Agro-based Industries Branch bas 
concentrated over the years in producing literature in the fora of aanuals and 
reports on appropriate technology within its field of eo11petence, a wide range 

• of doaments were sent in advance to the venue. This enablecf the following 
package of documents to be given to each participant: 

UNIDO/I0.606-610 
ID/330 + Corr. 1 
PI/78 + Press Release 

PI/88 

ID/WG.359/7 

ID/WG.447/17 

Tiaber Engineering for Developing Countries 
Popular Manual for Wooden Bouse Construction 
UNIDO for Industrialization: Wood Processing and 
Wood Products 
Wooden Bridges: UNIDO Prefabricated Wooden Bridge 
System 
Report: Expert Group Meeting on Tiaber Stress 
Grading and Strength Group~ng 
Report: Expert Group Meeting on Tilllber 
Construction 

ID/WG.447/5/7-11/13/14 Docuaents for above 

Extra copies of ID/WG.447/17, Pr/78 and IDO/INF/75/Rev. 2 (English) were 
Jl8.de available to the US participants to increase their awareness of UNIDO's 
activities. Unfortunately IDO/INF/75/Rev. 2 was sent in French rather than 
Spanish. 

Aside froa this aission report, reports will be preparel by Computech 
Engineering Services (CBS) and by UNIDO on the respective events which will be 
circulated to participants. The entire 1JNIDO report and the executive s~ry 
and some extracts of the CBS report will be translated into Spanish. 

In :man:t cases the speakers at the NSF workshop brought copies of their 
presentations and extra literature which was eagerly taken up by the L'NIDO 
participants. 

V. PROGIWIES 

The NSF progrBlllllE" lasted three days (17 - 19 November 1986) as shown in 
Annex V which also·includes a one-page statement of objectives. 

The UNIDO progr&11111e·was for five days plus Sunday evening (16 to 
21 November 1986) and is reproduced as Annex VI. 

The UNIDO participants were given the chance to take part in the 
Workshop Group Meetings Wednesday 11e>rning and were encouraged to enlist in 
those on materials, bridge Jlall&gement syste11S, evaluation and strengthening, 
and loads as being most relevant to their work. 

Since the proira1111e• extended on Sunday, Monday and Tuesday eveninis to 
20.00, 19.30 and 18.30 hours respectively, Wednesday evening wa• kept free 
from 15.00 on. 
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A. National Science Foundation Prooa e 

It was generally considered by the UNIDO consultants and participants 
that the subjects covera: were correct but that the level was too high. 
Nevertheless, it was felt that the presentations inspired ideals amongst 
participants and showed very well the kind of research that has been done and 
is proposed to be done in the USA and contributed to their awareness of how 
their own problem could be tackled. In fact, a draft proposal for the 
organization of a workshop on bridge design and construction was prepared by 
the UNIDO participants and signed by seven of tbea with the hope that 
sponsorship could be provided bf' UNIDO and the NSF in due course. An infor11&l 
translation of this proposal is given as Annex VII. 

lnforaal sessions were held on the evening of Sunday, Monday-and Tuesday 
to p_review the next d&y' A agenda and review the previous day's discussions 
partly to assist participants to 1D1derstand better what would be discussed, 
and partly in an effort to further the group atmosphere begun on Sunday 
evening. The Tuesday evening session was sOlleWbat shortened since soae of the 
UNIDO participants chose to join the informal working groups of the NSF 
workshop for preliminary discussions on their chosen specialities. This was 
recognized as a valuable contribution to creating the "cOlllUDity of design 
engineers" stated clearly as a general objective by the NSF organizers. 

The recom1eDdations of these working groups are being con~ · ' -red by the 
organizers and will be inr.luded in the CES report. 

Unf<rtunately, participation by UNIDO participants was somewhat weak due 
both to the very high level of discussions and to language problems. 

B. UNIDO Progra.me 

1. General disCU§~ion 

Following an introduction by Mr. Hallett, Mr. Buckle (CES) provided the 
participants with 110re infor11ation about the role of the NSF and presented an 
overview of the thiJJlcing behind the NSF workshop and of the types of 
presentation.~ 118de. 

He noted that the Federal Highway Administration (FHA) was the main 
agency responsible for channelling federal money to the States for bridge 
construction and research which in turn can be channelled to State 
universities for specific research projects. 

Be explained that the Transportation Research Board (TRB) was a unit of 
the National R~earch Council in the USA, separate from the FHWA, and that it 
did contract research for the States. He pointed out that these two agencies 
bad b·~en funding research for some time but that the parti. ... ipants at this 
workshop would not be able to take advantage of these agencies as the money 
goes to American institutions. 

On the other hand, the National Science Foundation (NSF) gets money from 
the Federal Government to conduct research into the sciences. Only a fraction 
of the SUS 3 - 4 billion ~!located ebch year goes into eniineerin~ research, 
and the e~gineering comwunHy has feJ.t that thtJY are not being funded 
sufficiently. 
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Be then re11incled the participants that the NSF Workshop was organized to 
create a list of research needs for the USA and to co-ordinate this overall 
programae between States since the very size of the country aeant that often 
one State was not aware of research being done be another in the sa11e field. 

Mr. Buckle aentioned that the NSF had an International Aid Division and 
had llBDY co-operative joint US-XXI research agreements, often involving 
bringing people to the USA to work on research prognumes or sending Allerican 
researchers to other countries. It was illportant that there be auney provided 
fn111 both sides although the proportions did not have to be equal - only 
enough to show sufficient serious interest on the part of the other country. 
Although universities were the preferred organization for such J)rogra es, the 
NSF could also work with organizations that aight be coapanies or Government 
departaeots. 

'l'here was SOiie discussion about potential counterpart agencies to the 
NSF in Latin Allerican countries, and Mr. de Freitas pointed out that 110St 
countries had an agreement with the National Science Foundation, usually their 
national research council or equivalent, but the initiative 11USt start ~; the 
project level for any ~pecific pro(ralllle to succeed. 

Dr. Gutkowski underlined the illportance of autual benefit and of 
targeted concepts to guide the NSF in its decision about funding. There was a 
general feeling expressed by the NSF organizers that researchers in the United 
States we:-e sOJDeWbat isolated so that workshops helped them c01mUDicate with 
each other. 

The report by CES will be possibly 200 pages but will include an 
executive S\111118rY which, together with other key points, UNII'IO will translate 
into Spanish. This report will describe the workshop activities, include the 
presentations of the experts (see Annex V) and provide the NSF with an 
assessaent of the priorities for research projects as subaitted by the 
participants and discussed during the workshop. 

Following this, Mr. Cano mentioned that the Acuerdo de Cartagena (JUNAC) 
did not conduct fora to discu.•s research needs, and that the Pana11erican 
C01mittee for Technical Standards (COPAN) cre~ted a Timber Section in 1975 but 
stated that this did not deal with structural design per se. Re also noted 
that JUNAC produced a draft timber engineering code but did not really follow 
it up. 

Ms. Sollazzo reported that the Latin American Structural Co•ittee met 
in Buenos Aires the preceding week and that this covered all llt'terial~ and was 
trying to unify structural codes in Latin America. The Minist&·y of Public 
Works in Argentina initiated this work which was supported by civil and 
structural engineers. 

In this c<>ntext, Mr. Mettem pointed out lhat in the United Kingu there 
was a continual interchange of ideas on technical 11&tters between the British 
Standards Institute and the professionals involved in struct1.aral design. This 
per11itted a continual revision and improvement of standards and codes in the 
U.K. 

Mr. Uriguen proposed that ti.Jibe~ design societiea or coisiittees be 
formed in each country to pro11c>te t~ use of timber in canstruction and this 
was supported by Mr. Franco who pointed to the need to identi!y interested 
groups. 



Froa these co .. ents the discussion turned to what action could be taken 
in the region to remedy the situation where differing regulations posed 
problems and many engineers and architects were unfamiliar with tillber 
construction, and it was decided to fora two sub-groups of the woricshop to: 

(a} develop tel'llS of reference for a Latin American Tillber Construction 
A$sociation and 

(b) forlllllate a long-ra11ge progra e of activities including support from 
international organizations such as UNIDO. 

The terms of reference for the Latin American Tillber Construction 
Association are given in Annex VIII and it was agreed during the aeeting that 
Mr. Carlos Ilabaca of the Forest Industries DeveloIJ11eDt Centre, University of 
Biobio, Concepcibn, Chile, would act as secretary/co-ordinator. It was hoped 
that UNIDO would be able to support this fledgling association even in a 
llOdest financial way until national tillber- design societies or C01111ittees 
could be formed and the association becaae J10re or less self-supporting. 

Regarding the longer-range programme of research and development in this 
field, it was suggested by Mr. Ortiz that this be viewed un..Jer two subjects: 

(a) Timber construction including bridges and 
(b) Bridge design including tillber. 

The necessity to consider rural needs of developing countries was also 
ell?hasized, starting with the conduct of an organized, comprehensive study of 
the extent of bridge problellS and needs on an individual country basis but 
whe!"'e there were c0111110n problems to ioin forces on a regional basis. It was 
also important to develop bridge inventories on a unif ona basis and to find 
ways of reflecting the effectiveness of existing transport systems for rural 
needs, bearing in mind prograllleS for rehabilitation or replacement of bridges 
and dr·d<ling upon appropriate tecbnolol!Y and materials (including timber) 
within these progr81111eS. The necessity of maintaining such inventories was 
emphasized so that the improved 110vemer.t of ~oods to 11arkct and increased 
commercial and social activities could be recorded and benefits measured and 
demonstrated. In this way funding wns more likely to be attracted for 
continued iaprovement programmes in the road transport networks. 

With these above points in mind, a short questionnaire was drafted that 
could be compl~ted by various counterpart agencies within a country as below • 

. ' .i ~ 
I• • \ ·. 11, 

~iii~ 

( . ' •. 1.V. 

• 
~ame of counterpart or rcspondant agency; 
Co-operating institution(s} or agencies; 
Backg'rc>uncl: including national plans for five to ten yearg swmaarized 
for roads, bridges, retaining walls, •chools, comaunity buildings, 
clinics: 
ExistencP. of building code, separate sti-uctural code, timber ~esign 
code, bridge design code: 
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2. Evaluation of NSF World.!!( GroYJ!! 

Mr. Gutkowski was responsible for discussion of the results and value of 
the NSF Working Groups to the participants. It was generally felt that these 
were not particularly relevant to the needs of most participants who often 
felt like spectators rather than mellbers of working te811S. This was partly 
due to the level of discussion, the language problem as well as the fact that, 
in many cases, the other llellbers of the Working Gcoups had been friends for 
some ti.lie. 

Mr. Ponce and Ms. Sollazzo reported that the results were interesting, 
although tillber was not really considered, especially ti.lie dependency problems 
which are very illportant for tillber. 

Bridge evaluation and stengthening 

Both Messrs. Yi and Lollbardo felt that these sessions were very relevant 
to Panama because of the great nUllber o! bridges and in view of the r~nt 
World Bank financed project to survey and rehabilitate the nearly 1200 bridges 
in the country. They said that 110re in the future on this subject would be 
useful since an estillated 50 per cent of their bridges did not have sufficient 
capacity for their loads. 

Mr. Gutkowski suggested that a textbook "Structural wood research" could 
be obtained frOll the American Society of Civil Engineers for about $US 20 per 
copy and it Was agreed that UNIDO would look into whether a copy could be sent 
to each participant with the workshop report. 

Mr. Franco suggested that nearly half the bridges in Bolivia were 
deficient but that it was very expensive to evaluate them. Mr. Cano and 
others were impressed by the work being done on evaluation and testing of 
bridges in the field in Ontario, Canada, and it was hoped that some way could 
be found to sponsor bridge inventories and evaluations in Latin American 
countries using methods similar to those. 

Mr. Montero stated that the Ministry of Public Works in Colombia 
regularly studied traffic to and frOll production and consumption centres to 
determine bridge need8. Re reported that rather expensive concrete bridges 
were now built except in the very rural areas where rustic wooden bridges were 
being built. These were very cheap and no calculations were made and he felt 
that a middle design was needed. He estimated that a fifteen-metre LTNIDO 
system bridge would cost about 60 per cP.nt of the equivalent bridge in 
reinforced concrete. 

Mr. del Valle reported that. there were bridge surveys donr~ in Guat<111ala 
but the evaluations were only subjective. Some 80 per cent were between 10 
and 12 metres span and although a prefabricated concrete system had been 
developed more research W88 needed on timber species and joints. 

Similar comments were made by Mr. Franco about conditions in Bolivia and 
Ms. Ucles about Hondur88 where 80 per cent of bridges were in rural are88. 
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Regarding research needs, Mr. Granados said that although JUNAC had 
studied species and different joint types, there was a need for studying the 
loog-tena loading effects in tropical clillates. Mr. Cano felt that since 20 
species fr011 each of the JUNAC countries bad been studied (including joints) 
no more research was required and that it was 110re illportant to start 
producing bridges and other structures. Re noted that linkage with industry 
was 110re illportant than 11<>re research swce 11Uch of the info~tion available 
in the region was isolated and efforts should be directed towards sharing and 
harllonizing this info~tion between countries. Mr. Erichsen supported this 
view and stated that links were lacking between industry and forestry centres. 

3. Tillber engineering related to bridges 

Mr. Mette11 presented a series of slides and other illustrations showing 
examples of timber construction around the world and referred to the long 
history of tillber usage including hundreds, if not thousands, of tillber 
bridges which have been standing for up to 100 years or more. He showed 
examples froa the United Kingdom, North America and Australia as well as the 
standard design for 6 to 8 aetre-spans, using king posts with poles, froa 
New Zealand. 

An important point was that foundations and abutments constituted 
70 per cent of problems and he suggested that they should be protected for 
ever and the superstructure replaced as needed. This is consistent with the 
notion (and require11ent in the U.K.) for soae bridges to be specified as. 
having an indefinite life time. He also suggested that local inhabitants 
should be consulted for flood inforll8tion and not necessarily officials frOll 
GoverJJ11ent departments. 

Copies of his notes were handed out to participants. 

Mr. Hallett then described the UNIDO Bridge System and e~-plained UNIDO's 
policy of providing full technical details only through t~chnical assistance 
projects although a licensing schelle was being considered owing to the many 
requests for information about the system. 

Mr. Mettem introduced the strength grouping system, referring to 
ID/WG.447/7, and highlighted certain details of the design of the bridge. 

Mr. de Freitas suggested that the use of one-inch thick pieces for the 
basic triangular panels .might Jlake fabrication easier and this was noted as an 
interesting proposition. Re also presented an interesting exa11ple of cost 
calculations that showed the importance of maintenance and inspection and 
compared the annual cost of concrete and wood bridges. tn sU11111ary, this 
assumed a 25-year service life for a wooden bridge and infinite life time for 
a concrete bridge and showed that with an interest rate of 12 per cent the 
onnual costs were equal after about 25 or 30 years. 

Following this (on Friday, 21 Novtmiber 1986) Ms. Ucles presented a paper 
on bow Honduras had introduced the UNIDO Bridge SystP.Ja into the country and 
iave some supporting figures. There were then 40 requests for single-span 
bridges, 12 for multirle-span.and 10 for pedestrian bridges. The capacity of 
I.he workshop was estimated at 10 bridges per year owin• to the li•itation of 
funds for the steel parts. A total of 17 had been built and 6 were in process. 
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Costs were estiaated for BS 20-44 spans of up to 18 aetres as $US 700 
per linear metre (four trusses) and for spans over 18 metres at SUS 1000-1200 
per linear metre (6-8 trusses). 

Mr. Ilabaca desc'Cibed the project in Chile &nd some of the small changes 
that they had introduced to suit conditions there. 

(a) The lower chord was reinforced at each end to llBke a total tbickneo;~ of 
10 + 10 = 20 -· 

(b) An extra plate was put under the anchor plates with oval holes (at one 
end) to permit SOiie aoveaent due to possible seis•ic and vehicle braking 
loads. 

{c) The distribution of trusses was chaCed so that 3 pairs uere used rather 
than 2 pairs plus extras on eadr •lde. 

(d) The dimensions of deck and running boards were increased to 2 inches by 
6 inches and 3 inches by 8 inches, respectively. 

He reported that they intended to work towards using timber abutments 
instead of concrete to reduce costs and because the appearance was felt to be 
bett~r. The Ministry of Public Works and University of Biobio also intended 
to carry out a survey to see how llBDY sites could use the UNIDO S)stea. There 
was also a plan to try and increase the load carrying -:apacity. 

There followed a discussion about the possible usi.! of laminated, 
prefabricated decks and engineers in Chile were looking into their use for 
emergency bridges but it lies felt that prefabricated decks were not as well 
fixed to the top chords. Mr. Mettem sugge5ted that l.,ngitudinal decking could 
be used as another alternative. 

4. Identification of research and technical assistance needs 

Mr. Erichsen introduced this itea and stated his opinion that very 
little more research was needed except for some detailing, especially on the 
UNIDO Brid;ee system, but that it was important to make use of the available 
research results. All for low cost bridges, he felt that composite materials 
could be investigated to replace tension chords and suggested that 
universities could toNll unde~take this kind of research. 

Using E::uador as an example, he stressed the need for more assistance 
and control of timber extraction and reforestation as well as efforts to 
redress the very low pay of forest workers which contrib~ted to i UP.gal 
fellings. All far as he knew there was only one timber drying kiln linked to a 
sawmUl in Ecuador but there were attempts to introduce !">olar kilns. His view 
was that training centres or complexes including forest industry development 
cenlr1~s should be in private hnnds or at least strongly un<ler the infl uenr.e of 
industry and should have a significant programme aimed at demonstration a.nri 
public information services. 

Mr. Ilabaca remarked that the Development Centres at the University of 
Biobio were strongly linked to industry and Mr. Hallett sugiested that two 
levels could be identified depP.nding on the level <Jf developmr~nt of the 
forest-based industry sector. For example, a more advanced country such as 
Chile would have development centres capable of provi<ling consull:mts' 
services to industry whereas a country with a less advanced wood industry 
sector would have to provide more basic infonnation on wood technofogy ;:ind 
thus was more likely to require Government subsidies. In this context it MlS 

sugg,~sted lh~t the best combination for co-operatives or developant 1:~ntr1:s 
was for bilateral aid to provide equipment and international organizations 
•uch as TJNIDO to provtde technoJogy and training. 
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In reviewing the proble11S encountered in developing countries in this 
sector, Mr. Erichsen noted the difficulties caused by lack of funds and the 
reliance on bilateral aid especially; the bureaucratic problems linked with 
co-ordination between Ministries aDd other Agencies such as rural or regional 
development corporations; the iJlpo!"tance of selecting the right co\Dlterpart 
agency for technical ass:.stance projects since changes in •idstreaa caused 
real problems. Bis view was that privatisation of such industry was the 
ultillate aia with the Govemllellt agencies providing co-or.lination and basic 
support services. 

Finally, he drew attention to the difficulties of ordering materials and 
equipment, especially if it had to be illported, owing to both lack of 
counterpart funds and bureaucratic difficulties. 

VI. SlMUBY or DISCUSSIONS, C(MilDTS AND CONCLUSIONS 

A. National Science Foundation Workshop 

The evening review/preview sessions of the UNIDO participants and 
consultants concluded that the subjects covered were correct. i.e. well chosen 
and suitable for their needs as well as for Aaerican conditions. The level · 
was higher than they would have preferred although the presentations were 
definitely inspiring e.nd professionally stillulating. In fact, several 
participants aet together inf ormelly and drafted a request for a repeat 
workshop, in Spanish, covering the same subjects (see Annex VII for outline 
and sponsors). 

!lany recommendations emerged, especially since the CES organizers 
requested, and obtained, lists of research proposals fr011 individuals before 
the workshop. These were distributed and discussed during the Working Group 
sessions on Wednesday. Participation fr011 the UNIDO group was generally 
passive but with some notable exceptions. Those attending the "Materials" 
Group (felt by UNIDO to be the aost appropriate unless strong specific 
interests were shown) benefitted from the strong guidance of the UNIDO 
consultants end timber was well covered. The rec<>Jmendat.ions were analysed by 
Messrs. Buckle and Scalzi on Friday, 21 November, and will be thoroughly 
presented in the CES report (approx. 200 pages). tTNIDO will translate and 
rlisseminote the executive sum:aary and relevant extracts. 

8. ~IDO Workshoe 

Since the level of English of probably one half of the participants was 
inadequate to carry·on with full discussions, it was decided to accept coJmDent 
discuasions and presentations in Spanish as well. This worked reasonably well 
and a mixture was used for 20 and 21 November which greatly increased the 
level of active participation. 

It was apparent that even after such a short time together, ~he UNtDO 
par-ticipa~ts interacted well together and became very much involved in the 
~ubject 1iatter. Discuasions mid participation in the UNIDO sub-groups were 
lively and it waa clear that all participant. benefitted from this contact. 
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Aside from being exposed to many technical rresentations and discussions 
on bridge design and construction, those who were not already f&lliliar with 
tillber construction aust have gone away illpressed with its potential. There 
was also, DO doubt, a greater awareness of the possible roles of the N~tional 
Science Foundation and of UNIDO in assisting in overall develo(lllellt of Latin 
American countries and, in particular, in sponsoring research/exchange 
progu es and in illple11e11ting technical assistance projects. 

The 11are notable and tangible results were the clear ~tion to 
hold a repeat Bridge Design and Construction Workshop in Spanish and the 
drafting of terms of reference for a Latin American Tillber Construction 
Association together with the n<>11ination of a secretary. 

As a direct result of the illpression made by this Workshop, th\. National 
~-:ience Foundation bas contacted UNIDO about ccroperatiog in organizing a 
Workshop on Building Materials including cement, masonry and timber. This was 
proposed to be held in Puet-to Rico in October 1987. 

Finally, the broad objectives of a long-tena technical assistance 
project to the region which would be iJ1ple11eDted by UNIDO were agreed. These 
were to illprove national infrastructure, especially in rural areas, and in 
particular to: 

{i) Co-ordinate the identification and breakdown of barriers within 
regulatory and standards bodies; 

{ii) Generate appropriate literature, llBDuals, standards and codes in all 
aspects relevant to tillber in construction; 

{iii) Create a clearing house for technical infonaation applicable to the 
regional characteristics to work to prevent wasteful overlap of research 
and development activities; 

(iv) Assist countries in the region to strengthen their road networks in 
rural areas, replacing bridges in poor condition and building new ones 
as appropriate to-provide access to and from isolated and depressed 
areas; 

(v) Extend basic timber engineering technology to social, industrial and 
agricultural buildings; 

(vi) Assist in the formation and development of the Latin American Timber 
Construction Association. 

A short questionnaire was drafted that was to be sent by the 
participants through their Ministries to Mr. Hallett, copied to the 
appr~priate Senior Industrial Development Field Adviser, that would provid3 
UNIDO with more background information in this sector. 
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UNIDO 
UNITED NATIONS INDUSTRIAL DBVELOPMBNT ORGANIZATION 

V111NNA ... 'TEll.""ATIDNAL CWN'llllS 

P.O. BOX :IDO. A-MllO VIBNNA. Al9lftlA 

~"E: • :llD ,,_...llAPlllC A-- L'l'iUm VmoiA 'ISLaX: -

REFERENCE: UC/RLA/86/195 
DP/ILA/86/024 

UORltSllOP OR DEVELOPllERT OF woma BRIDGE CCllSllU(;fi~ 

IR LATill AllEllICA AD 'ID CARDBUR 

Organized by the United Rations Industrial Develo.-nt Orpaization 

in cooperation with the US Rational Science Foundation 

and Computech Engineering Servicea to be held ill Va .. dngton D.C. 

J!7 - 21 November 1986 

AIDE MEMOillE 

Back.ground and Purpose of the Workshop 

Timber is a valuable renewable natural resource whose use in cons
truction has not been developed as much as it could be in most developing 
countries. One main reason for this is that engineers. architects and 
specifiers are oot familiar with hov to use it to best advantage and 
avoid problems. Few university degree programmes include more .than a 
superficial treatment of the teclmical subjects necessary. 

Furthel'llOre. out'llOded standards and building codes where they exist 
at all. restrict the use of wood due largely to lack of 1Dfor1111tion on 
and confidence in the material. 

Civil and structural engineers are usually trained to use r.oncrete 
and steel with much leas emphasis being placed on timber and, despite 
long traditions of t1.mber used in many developing countries. inappropriate 
and sometimes overly expensive structures are of ten the result. This is 
often due to the lack of trained personnel involved in planning, speci
fication and fabrication in timber, and has meant that scarce foreign 
currency has been used to import other b~ilding materials when a 
renewable natural resource could ~ave been used instead and job~ created 
a1 ~ell in local conversion. 
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fte aeed for 'bridges in dewelopillg c:ematrles :la gnat. eapec1ally 
in nral anaa,to p'fOYide --ti.al l.lllta to raote parts ad to tho• 
produciDg agriCultural pndacta. n.Mr 'brMae ~ :la ..U 
developed but little balm :ID met deweloplll& c:o.atriea. It :la bpor-
taat that ciYil engt-ra ... Gu'sa t offict•la a..c- ..n of 
thi• pot•ttal amt vi.th the ...._ for •ctst- u to -1D structural 
-tertal for 'bridpa -'be it t...._.. ateel or cam:rete. or camb:lmtiona. 

lto8d c:oaKruction .... Dpl:OU t pNil!* 78 :IJIVOl,,_ 'ftE7 ~ 
- of mney and an illportmlt c q rzwnt :ls for kitlges. Appmpriate 
'briclge ._ign offen tbe poatMHty of eitller ndlac:ID( .tbe _,_ta 
~or inc:rHs1ng tbe ldl~en or..._ of 'bridges built. 

'!be US BaUoaal Sc:1eDce P ...... tima (mP) is fmwHng a '11Drb1aap to 
:Iden~ 1--teza ~ ...... for .-rt md _.'- .,.. 'britlges' • 
;.1:1- rt ~1- in 1luldllgbn D. C. tllat will kUg toaether onr 
30 lew'tng aperta ill the f:l.elcl of kldae tn:Jan - CGDatract:lon. It 
1a orpnfzed lty CGlllputeda tgtzudllg Senl.c:es. Ille •• ..nei.,. Ca1J.fern1a 
and the progz• 1 wi.11 inol-.e keynote ..._ ... clar1B& tbe flnt 
•ming on genezal di•••• am1 on die 8 ~ 1 ..... wld.ch are: 

1. lfaterial• 

:. StrmgdMntng • .ailtteMnce and repair 

3. Structural analysis 

4. Structural fom 

S. Const~tion methods 

6. Managaen~ or expert systms 

7. Foundations and scour 

8. Loads 

Vorldng groups will address these issues during the next 1 \ - 2 
day• and a final plenary session will cliscu•• aud agree on recomendations 
for research priorities vith brief descriptiau ,..._ their scope anc1 proposed 
progr-.s. 

1J!CIDO bu proposed to take advantage of this US Workshop by orga-
nizing a one-week progr_. that includes a •hort introductory briefing(l6/U:;.eve.) 
participation in the 3-day workshop a1)d in a separate 2-day Workshop im
•diately following, -on 2Cl - 21.November 1986. The 15 - 17 participants 
at the UNIDO •eting would disc\18s relevance to developing Latin American 
and Caribbean countries, scope for timber as a bridging material in compa-
rison or conjunction with other materials and identify research and 
technical assistance needs on r~gional and national basis. 
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1ll1DO will engage blO :latenatioaal ~unts to prepare bac:qrouad 
doc• ntatton _. to CGllllact the 2-4ay 11Drbhop together with a 11Ubatanti'ft 
offieer froa muo neztt:artera. 

At lwt two _. ,_.Aly mn of die partlcipmts .,._,red ..,. the 
llSF will etay OD to a.tat: :la dda aetl"lity. s.tablf.,._t of bilateral 
prop • of reeaa:cla is eari8llpd u wl1 u 1-l41Dg of apectal ind 
follw-up actirities in the Latin Meriall region fmol'ring -.rtcan 
md.ftnities ... 1-tt.bld.ma. 

I~ is aleo apected t:bat patticipat• of the UllIDO Vorbllop will l»e 
•le to mke D illpact GD tJae 'OS 8odo ..... wida a 'riar to enauring that 
diSC98•lODB, recc « tfw ..a concladvu 1'ear the particular ~ 
ad eomtnillts ef -..J.opbg ~ :ID alnd. 

Date and Place 

!be 1llIDO 1lorbhap will 1'e bel4 fna :17 - 21. Rovetlberl916 in 
V.shtngton D. C. in h&Ht6. 

Participants .ne espectel to arrift by the aftunoon of -16 Rovellber 1986 
for a brief :Introductory session that ewening. 

'l1le Vorbhop is of the residential cype and all participant• are 
expected to stay in the ._ hotel where a group bookiug bas been -de 
for the nights of 1 o - 21 ROVlllber incluabe. 

Participants 

Up to 17 fellowship• !/ will be awarded to candidates froa •elected 
developing countries in Latin America and the C&ribbean Region. Govenmenta 
are invited to na11Uulte up to three candidates who should be fully qualified 
engineers involved in design and specification work for the construction of 
bridges. They should be closely involved in engineering design work in their 
countries and. if pos•ible. also be in a position to influence the drafting 
or interpretation of relevant regulations and codes of practice. Candidate• 
will be requested to describe the role that t:lllber is permitted to play in 
brid1e construction within the regulation• presently in force or traditional 
practices followed. 

. candidate• are requ~•ted to indicat.e under item 14 of the Noaination 
Form their •pecif ic intere•t• and particular de•ign aflll/or development pro
ject• currently being worked upon. Participant• •hould refer to the NSF 
pro1ramae and iflllicate what topic• would be of specific interut to them, 
their work and country development. They •hould al80 indicate specific 
point• or que•tion• that could be rai•ed either during the US Workshop or 
the following t."NIDO t;orkshop. 

!7 Both male and female candidate• can be DOllinated. In this connection. 
attention i• dra~-n to General A••embly Re•olution• 3010 (XVII) de1i1-
nating 1975 !-:~:na~!cnal Voden'• Year. and 3342 (XXIX) calling for the 
full integra t .c:. c: -:.·o::ien in the development procu•. 
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1BIDO vill select participant• fraa _, the wwl•t:lmm receiwcl. 
tattng into accomat profea:lonal. ca-J.if icatiou _. other nl..-t caa
dderatioaa. they will be notified of their acceptance ae mch Mfore 
the Vorbhop ae posaible. 

Participate will attad the Vorbbap in their iDUndaal apaclty 
ewen f.f officially ncmfnated by their reepecti~ Centi int. 'ftaeJ .aK 
attelld the mtire coane, according to the schedule pnpand by 1llIDO ancl 
the boet matborit:les ad c:nply vlth the ralee ad ngulatioaa la1d ...... 
n le eueat:lal that they c:ontrilute to the pmgz ._er pouible. 
e.g. ill technml dhcauima related to the iBllaat:r1ee ad neurc:h 
pngr • • ill their countries ad in my iDU'ritlaal or P'OllP ... it:• nt 
wrk. 

Part:lclpmata vil1 1»e apected to 1»e :blfoned cm c:aad1tiona of the 
coaatruct&a iDd•try ad related techaf cal _. ~ ~t 
work ill tbelr ova coatriee. Prior to the VDrbllop each accepted petticl,..t :la ~ to prepare a ~ of about 1 9 000 ..-, (t:lme pend.tting) 
tJpewrlttaa (-...1.-.p.:ed), in Bnalf.eh. deecrllting a particaler apect of 
their 8eCtor fa bis/her COUDUJ and, if pouible, eJBorate OD a partic11lar 
project or pngz 1 tbat coultl 1»e the bule of m mlysh, cue study or 
diecuesion or of a research progr-.e that lllght be arnnged :lD collaboration 
vlth au American adversity or inatitute. Faphuh eboald naturally be 
g:l.TI!ll to the probl- faced ill desi~ •d using t:blber ad t:biber products 
in bridge coaatruction and vhicb may require technical assistance by URIDO. 
Tvo copies of dale paper should be broattht by the pareicipant to the course. 
These._,, at UllIDO's discretion, be reproduced an ·distributed as background 
•terial. . 

Consideration should also be given to the regional needs in this 
field aud hov technical assistance a:lght be coordinated. 

Vorkshop Activities 

·The Work8hop c011prises two parts: 

(l) Attendance at/participation in the US/BSF Workshop from .f7 - 19 Novnaber 
and, 

(2) Participation in the tJNIDO Workshop on the evening of 16 November and 
fro:n 20 - .21 November 1986. 

Noi:inated candidates will be sent programes of both Workshops as soon 
as prepared. 

The UNIDO Workshop prograaae will comprise lecture•/presentations on 
UlflDO'• activitie• in the uae of till~er construction; a synopsis of the 
report of the Expert Group Meeting on Timber Con•truction, 2 - 6 December 
1985 an~ of the special meeting on the tJNIDO Prefabricated Modular Wuoden 
Bridge System, 9 - 10 December 1985; discussions of the role of timber 
construction in the region -emphasizing civil works and bridge•; and, dis
cussions on research and promotion need• in this field. 
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Due cognizance will be taken of the current attitu-les within the 
US Government to promote and foster linkages between specialized agencies 
ill the region ad ill the USA. 

Proriaion is mde for both the US and the 1ll1DO -U.,rbhop reports to 
be trmslated into Spanfsb and for selected badtgromld doc.-nts to be 
reproduced for wider circulation. 

U participants wish special arrangements to be ...Se during their 
stay ill Washington. they should request these u soon in advance u pos
sible. 

Language lequiraments 

Since the WoTksbop will be conducted in P;nglish a pmf iciency of 
the English language ia required. candidates ... t .w.:l.t such a certi
ficate together with their ncwfnation f o~ with their official DCJ11ination 
through the URDP off ice if English ia not their •tber tongue or language 
of professional training. 

Financial and Adainistrative Arrangements 

The costs of the project will be -t as follows: 

(A) mm>O will provide !/ 

-Round trip economy class air transportation for 15 to 17 
participants between the airport of departure ill the 
home country and the airport in Washington D. c .• USA 

-Daily subsistence allowance to cover board, lodging 
and incidentals at the prevailing United Nations rate 
for Washington D.C. at the tille of the Workshop, 

-A staff llellber to unage UNIDO finances, muitor the 
training, and assist in the conduct of the Workshop 

-Staff of the UNIDO New York Liaison Off ice (1 profes
sional and 1 secretary) to assist in the conduct of 
the Workshop and in administrative matters, 

-Consultants to present lectures and backgrOU11d information. 

11 Fro~ the UNIDP General Pool plus a contribution from the US Rational 
5~1c~ce Foundation and a matching amount from UNDP leRional funds. 
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(B) The US Govenment/lGF vill prori.cle !/ 

-organization of the 3-day Vorbhop 11 17 -19 November 1986; 

-Local arrangements for hotel. -ting rooms. secretarial 
and adldnistrative facilities for the entire week; 

(There is no reglatraiton fee). 

(C) The ParticiP!!t' s ~ or his/her Faployer vill he 
required to ·w.ar ~ folJMdng. coats: 

-All exp...- in the 1- country incidental to travel 
abroad. fncluding Gf•ditures for passport. aedical 
exwfutiw, inoalations ad other such aiscellaneoua 
itaa as well .. 1ntemal travel to and f raa the airport 
of departure in the ~ coantry; 

-Salary ad other benef ita for the participant during the 
period of the course, ad 

-All coats :lmrolve4 in my pre- or post-worltahop scenic 
or technical tours• or deriations froa the authorized itinerary. 

URD>O, the RSF • CES will not uaume responsibility for the following 
expenditures in connection with the participants' attendance at the 
Workshop: 

(1) Costs incurred 'by participants with respect to any insurance, 
medical bills and hospitalization costs; 

(2) Collpenaation in the event of death. disability or illness; 

(3) Loss of,, or damage to personal property; 

(4) Purchase of personal belongings and C011Pensation for damage 
caused to them by climatic or other conditi0ns; 

(S) Any costs for accDlllllOdation. food, transport or entertainment 
other than those organized by URD>O and CES. 

ll Through a contract with Computech Engineering Services, Inc. 
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Ioli.ta 

Carlos Franco Y. 

CARIBBDJl9 tiSllllC!Cll9 D.C. 

17 - 21 IOVIHBIR 1986 

LIST OP PAllTICIPAllTS 

POSITIOR/TITLE 

. Supeniaor 
.·_ ;:-·P.S.ll.T. 

Amantillo ll. cle Freitas Director 

Jose J'esua Soreira Co==dant 
lat Constr. Div. 

Chile 

Daaiel Ortiz Ibanez Civil F.ngiaeer 

C&rlo8 Ilabaca Ugarte Director 

OIGAllIZATIOR/ ADDUSS 

COIDICllUZ 
P.O. lox 218 
nortda 470 st. 
Santa Cruz 

Tel: 32770 IRT lS8 
Tb;. 4271 BV 

IPT - Cidade Universitiria 
Wood Division 
05508 Sao Paulo SP 

Tel: (011) 2682211 r. 418/515 
Tb: (011) 22831 DPT Bil 

Apay 
18 /1° BEC 
Sao Gabriel da Cachoeira 
Auzonas. Br£zil 

Tel: CEP 69750 

llinistry of Public Works 
Department of Bridges 
Moranda 59 
Santiago 

Universidad del Biobio 
Centro de O..anollo ea 

Industrias Forutalu 
Av. Collao 1202 
Coacep:ida 

Tel: 238984 



COOR!&! 

Colombia 

Gustavo Granados V. 

Rafael Arblro llontero 

Cosca Rica 

.loaf A. Rivera H. 

Ecuaclor 

Dani.el Uriguen 

Guateula 

Marco A. Arango II. 

David Del Valle 

lloaduraa 

Sb6D ll. Castro Watm 
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Prof eaaor 

Ciril lngineer 

Consultant 
Civil Engineer 

Sub-Director 
Achd.niatrativo de 

C-:lnoa 

Deputy Director 

Diracc16n 

ADU II (2) 

logoca Rational Uaivenity 
Calle S6A. Ro. 46-72. 502 
Bloque 75. Pablo VI 
logod 

Tel: 2442779 

Foado llacional de CwfDOll 
Vectu~es 

Call• 1.1_ Bo. 7-66 
Valledupar 

Tel: 24027 

IUnisterio> de Obras PGblicaa y 
Tranaportes 

Departamento D1aeiio de Puentes 
San .Jose 

Ave. El Inca 28-22 
Quiio 

Bighvay Bridges - General loads 
Directorate 

Apdo. Postal !lo. 1, IU.xco 
Guatemala City 

Tel: 721002 

load Maintenance Divillioa 
General loads ntrectorate 
12, Avenids "A 4-20, Zona 4 
IUzco 
Guataala City 

Puent• Modular• 

- - -- :1 

Hiniatry of Public Worb (SICOPT) 
lo. La lol8a 
Collayaatlela 
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CUU1m 

Walter B. !! 

Peru -
Joa' Carloa ~ D. Coanltaat 

Ci.Tll Jna:fwer 

Carloa 'fapia ~ Prilldpal 
Profeuor 

U!!F!Y 

Alberto Poaca Delpdo -

Martha SollHZO de Dupuy 

Prof u.or of 
Bridps 

Jef • 

.ARDX 11 (3) 

CSAllIZATIC9/m>USS 

~to de Coaattacci&l 
SeccUa Pumtes de a..tera 
lliniauy of Public Vorb c·-SJCOPT--) 
Barrio La lolA 
ec-,aawa 

lliniaterio da Cltru Publicu OIJP) 
P.O. loz 6-1658 
z.t. n Dorado ·--'rel: 32-5058 

llild.aterio de Cltru Publicaa OIJP) 
Cbltte, Herrera 

'rel: 96-5882 

Jr. .Ari.ca W 
Miraflores 
Lima 18 

'rel: 443809 

Uaivenidad 'lacioaal de Ingenierfa 
lacultad cle Ingaieda Civil 
C..iai.ro Ulloa ?S4 
Sa ADtollio, 11:1.raflor .. 
Lima 18 

lacultad •• In&eaieria •• 
lloDteri.deo - Uruguay 

Pablo da Maria 1265 
lloDurideo 

Tel: 498246 - 496324 

Depanaimto 18tncturu 
Direccih Bacioaa1 cle V'lelidad 
ATda. Unpay 1120 P18o 6 
llODUrideo 

Tel: 911941/43 
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... tM Cart..._. 
D1atrt1Mltton ..ona th• thr•• eourc•• of fund• 

__.!! NSP UHDP UltlDP . TOTAL 

IGl.I 

u-so 11,606 1,994 13,600' 

ll-00 790 790 

16-00 7.090 1.0_10 

19-00 11,606 9,174 21,410 

JS-00 26,548 18,394 44,942 I • 
N ... 

'1-00 6.019 6.029 I 

'' 26,548 30,000 lS,903 72,451 

lll o,,erheada 3.452 3.900 2.067 f .419 

30,000 33,900 17 ,970 81,870;' 
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ANNEX IV 

Opening Speech on behalf of the Director-General of UNIDO 

presented by Mr. R. Hallett, 16 November 1986, 18:00 hours 

On behalf of Mr. Domingo L. Diazon, .Jr., Director-General of the United 
Natioos Industrial Development Organization, I • pleased to welcome you to 
Washington. While some of you are flllliliar with tJNIDo•s activities in this 
sector, either through technical assistance activities in the field or by 
involve11e11t in special projects or publications, I feel it will be useful to 
explain our role and overall activities and to review our current progrn e in 
this field. 

In particultar, I feel it is illportant to explain what is expected from 
this workshop, and how such meetings as this can influence our work. 

In the field of wood processing, UNIDO has convened several expert group 
meetings since 1969 on wooden housing, panels from agricultural residues, 
selection of woodworking Jlllchinery and wood proeessing for developing 
countries, and adhesives used in woodworking industries. In general, expert 
group meetings are intended to provide specialized advice and expertise to 
UNIDO's secretariat on subjects felt to be illportant and relevant to the 
longer tena needs of developing countries. On the structural side, expert 
group aeetings have been held on timber stress grading and strength grouping 
(Dec. 1981) and on timber construction (Dec. 1985). More will be said abuut 
those later. 

UNIDO has also organized a good nUllber of specialized training courses 
aimed at llBking professionals and J1aDagers aore aware of available technology 
in this field. This workshop is neither an expert group meeting nor training 
course but combines aspects of both since we are anxious to learn frOll your 
experiences in bridge 19ign and construction in your countries and to draw 
out your views on the relevance of the National Science Foundation's Workshop 
beginning Monday. We also hope you will learn from the overall program11e and 
return home with a greater appreciation of bridge design factors as well as 
specific plans for linkages with American institutions and universities active 
in related research and development work. 

We feel that this workshop is particularly timely in view of the 
increasing importance bP,ing placed on rural development and the need for 
buil~ings and structures of many kinds, but especially hridg~s, which must 
somehow be produced in very large numbers. Just as this need is bP.in~ 
rP.Cognized, so is the role that timber could play in meeting it being 
increasingly recognized. 
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ANNEX IV (2) 

Ladies and gentlemen, I will now take this opportunity briefly to review 
our progi e iD the NOOcl products and NOOcl processing :industries sector 1 and 
at the sme tille will explain UlfIDO' s policy behincl our attempts to meet the 
varying and particular needs of developing countries. 

Most UNIDO's technical assistance is provided to individual countries 
following specific requests from their govenmeJ1ts through the local UNDP 
office. UlfIDO, as with other United Nations Agencies, assists the govenments 
to identify priorities and foraulate projects iD support of their national 
development progi es. 'lhese projects _.y vary from large (US$ 1 to 2 
million) to -11 (US$ 10 to 20,000) with the fomer providing longer tena 
e.~rtise, consultancy or subcontracted services, specialized training 
opportunities and equitment or •terials over several years, while the SllBl.ler 
projects usually involve the services of a high level consultant for a short 
period of tille to solve a specific and usually urgent problem. Regional or 
interregional projects are also possible where the objectives and activities 
cov.er a wider range and address themselves to problem ~ to several or 
many countries. This applies to the wood industries sector which additionally 
has found that specialized group training i& an effective way of providing 
technical assistance directly to owners and manager of production units owing 
to the ~n types of problem facing the furniture and joinery industries. 

UNIDO bas organized any such specialized courses since 1971, and four 
in recent years in the field of timber construction for civil engineers and 
architects with generally satisfying results. 

Since its invention some 15 years ago, but especially in the last 5 or 
so years, there has been a lot of interest in UNIDO's prefabricated llOdular 
wooden bridge system and several countries now have at least one prototype 
bridge and the capability of 118king llBDY 11e>re. Honduras is now the focal 
point for the specialized bridge technology and I aa especially pleased to 
welc<>11e three of our 'bridge experts' who have contributed so much to this 
success. '11lere are still government requests outstanding and we are confident 
that this activity will continue to grow. Other projects related to timber 
engineering which have been coapleted recently were in Sri La."lka where finger 
jointing and glue la11inating technology applicable to rubberwood was passed on 
to a local firm, and in the Philippines, where L'NIDO, in cooperation with FAO, 
developed strength data and grading rules for coconut wood as well as low cost 
housing designs. This bas resulted in prototype houses being built in Davao 
and Lucena City, with full cost analyses being made. 

Due to the interest in timber construction in the Asian and Pacific 
region UNIDO has proposed a large-scale project to help countries of the 
region use coconut wood in construction and pr0110te timber engineering and 
design including develo1>11ent of appropriate codes and standards. 

We are also seeking funds for two special courses for engineers, 
architects and builders from Africa (one in English in Zimbabwe and one in 
French in France). 
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In many of the countries represented here, UNIDO has an on-going project 
to introduce the prefabricated wooden bridge system and the associated 
technology so some of you already realize that, behind the formulation and 
i.Jlplementation of such projects lies the belief that ti.Jlber has an i.Jlportant 
role to play in construction but that many 'artificial barriers• exist to its 
greater use. These include llBDY llisconceptions aaong the general public 
regarding the physical and IRChanical properties of ti.Jlber and bow it can 
perfora in use, as well as a great lack of familiarity aaongst professionals 
involved in the building industry. Wood is nature's gift to mankind; it is 
relleW'Jble if properly 1181laged1 is extremely versatile, and besides, wood 
construction -terials are 'energy efficient' in production and use. We hope 
to be able to llBke careful studies of the situation in each country, identify 
these barriers, whether emotional, legal or technical, and assist interested 
re?.>resentatives of industry, institutes and universities and govenmen!;s to 
evaluate alternatives through comparative cost studies and so to make 110re 
rational and proper use of timber as a building -terial. 

The 1981 Expert Group Meeting on Ti.Jlber Stress Grading and Strength 
Grouping 11&de several rec01111endations ailled at creating a so1Dld ftaac,jft)rk for 
providing this technical assistance and resulted in a set of llOdel stress 
grading rules being comaissioned. The 1985 Expert Group Meeting on Tillber 
Construction carried this initial work further and recc .. ended UNIDO draft 
model ti.Jllber engineering design and light fraaing codes as well as s~udy th~ 
areas of hazard classification (of tillber in use) and of preservation 
standards. Docm1entation frOll these meetings is available in li.aited nUllbers. 

The progrm111e of this workshop has been planned to focus discussions on 
those aspects which our experience has led us to believe suffer 110st either 
frOll unfaailiarity or lack of proper legislation. We hope that you will take 
the 110St advantage possible of participating in the National Science 
Foundation Workshop and in the UNIDO programe build 81-ound it, and that your 
discussions are fruitful - both by deriving 11Utual benefit from sharing 
experiences and by giving UNIDO advice on how best to undertake our 118Ddate 
of assisting in the industrialization of developing countries. At the saae 
time I hope that t~is aeeting is both personally and professionally rewarding 
for you and that your stay in Washington is a pleasant one. 
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A.QEX IV (4) 

()peni.nl Speech on behalf of the Director-General of QN1DO 

presented by Mr. B. Bahlouli, 17 November 1986, 9.30 hours 

On behalf of Mr. Domingo Siazon1 Jr. 1 Director-General of the United 
Nations Industrlal Development Organization, I would like to thank, once 
again, the National Science Foundation of the United States, particularly 
Dr. John Scalzi, and Computech Engineering Services, especially Dr. Ian 
Buckle, for associating UNIDO in the organization of this workshop on the 
illportant subject of bridge construction research, thereby ll&king this .-eeting 
an international event. 

Yes, in addition to the 36 participants froa the United States, we have 
&110ng us, 19 high level experts from 10 Latin American countries, naaely, • 
Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, Guatemala, Honduras, 
Pan8118, Peru and Uruguay, they are here to share their own national 
ex-periences and co-operate with their counterparts of the North. 

As you know, the NSF Workshop on Bridge Research needs will be 
iaaediately followed by a two-day Workshop, organized by UNIDO, on the 

.Develo(>llent of Wooden Bridges in ~tin America and the Caribbean. The 
participation of 19 e."Cperts from that region in both aeetings is jointly 
fir~·-:Jced br the National Science Foundation, the United Nations Development 
Programme (UNDP) and the United Nations Industrial Development Organization 
{UNIDO). Indeed, we are very pl~ed that a number of the U.S. participants 
will also attend the UNIDO workshop. 

The purpose of the UNIDO :;o.;::e'ing is to discuss the scope for the use of 
timber in the construction of bridges in rural areas, in comparison, or in 
conjunction with, other materials. It will also identify research and 
technical assistance needs on a regional and national basis. 

For the Workshop on Wooden Bridges, UNIDO has engaged the services of 
two international consultants to prepare background documentation and to 
assist in conducting the workshop with a substantive officer from UNIDO 
Headquarters, Mr. Robert Hallett of Canada. Two U.S. participants in the NSF 
workshop will also assist in guiding discussions and determining research 
priorities and follow-up activities in developing countries. 

Mr. Chairman, 
UNIDO, which has a broad mandate to assist developing countries in the 

expansion and modernization of their industries, provides technical assistance 
in the form of projects which include the services of experts, the 
organization of training and research and the purchase of equipment. One of 
the sectors covered by its activities is building materials manufacture and 
low-cost housing techniques, with emphasis on utilization of national material 
resources and skills. 
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ADii IV (5) 

UNIDO has 1 in fact 1 developed a low cost modular prefabricated M>Oden 
bridge systea for spans of 24 metres and loads of up to 40 tons. Questions 
related to J.esign and production of liOOden bridges were discussed at an Expert 
Group Meeting on Tillber Construction which URIDO convened in Vienna in 
December 1985. This system bas been utilized successfully by UNIDO in 
Bolivia, Chile. Costa Rica. Dominica, Ecuador, Honduras, Nicaragua, Peru. 
Kenya, Central African Republic, Madagascar and Laos. 

Mr. Chainmn, 
As there is nothing more s)'llbolic than a bridge, we express the hope 

that. both workshops will serve as a hridge to closer relations ~ all 
countries concerned, through a better north/south and south/south 
co-operation. This could lead to the establishllent of projects at the 
national level 1 the regional level or the global level. We hope that the 
United States will continue to give its support to his kind of international 
economic co-operation for develop11ent 1 and we look forward to a closer 
collaboration with the U.S. Government and the American Business C~ity. 

Thank you, Mr. Chainl3D. 
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AllllEJ[ v (4) 

'llae oltjectbe of thi• llMti.ag ia to detemiae a research ....,a for the •tional 
Scieece Fomllllati• oa Short _. llHi- Spn lri4gea. Ia view of tbe acti•ity 
carretly ..-aorn by tbe Federal Bip.r..y Adlliaiatratioa ... the Trauportatioa 
le__.da 1oar•. it ..... appropriate tbat mSF'• role ahoul4 be that of 
waaiac f='e nhl research iato lOlll r ... e problw. Acconliagly. tbia 
wrblaop provida the onortuaity to take a broad viev of bridge ... iaeeri .. , 
tile probl_. facing tbe profeaai• _. tbe aettiag of research objectives to 
.. -.... tbeae i••••· lie abould att_,t to •isaaliae tbe brillge of tbe future 
aa4 4etenline &bat aeed• to be done nov to eaaure its efficiency, eCODOllY• 
reliability and aeatbetic appeal. 'Ille l•g-range nee .. of eaiatiag brillga also 
require i4entification. 

Sis: topic• have been ideatifiecl in aa att_,t to focus :be diacuHioa: llateriah; 
lridp lvaluation/Strengtbeai•; Loada; Analyaja; CoD1tructioa lletboda; lrillge 
Manas-at Sptem/bpert Syat... Seiaaic conaicleration1 and Foundation• have 
been deliberately ucluded fram tbia list, 1iace both topic• have beea adequately 
covered el..-.re. 

Sis: p-oup se11iou will follow preHDtatiou in each of tbe1e area• in onler to 
identif t ad prioritise the research needs. If time peraiu, all participants 
will be able to apres• their opiaiou in each topic area, but if not. a po•tal 
suney will be conducted. A final report will then be ('repared and su•itted 
to the .. tional Science Pouadatioa. It will contain the prioritised li•t of 
research aeed1 and abstracts of all presentation• •de to the Vorkabop. 

About 35 participat• from the United State• and Cenada are espected to attend 
this Vorkabop. In a.tdition, there will bf. 17 bridge engineer• and researcher• 
fr• Latia American countri••· lapre1entative1 fr• Bolivia, Brasil, Chile, 
ColOllbia, Costa Rica. Ecuador. Guat .. la, Boadur ... Peru and Uruguay vill attend 
under tbe joint 1pouorlhip of the Uaited •atioa1 Iadunrial DevelopMDt 
Orgaaisatioa and tbe •tioaal Science rowadatioa. ?be free uchaaae of 
iafo111atioa and ideaa vill be eacouraaed to tlw 9Utual benefit of all partie•· 

• 

• 
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ANNEX VI 

Workshop on Develo.-ent of Wooden Brid(e Construction in 
Latin America and the Caribbean, Washincton, D.C. 

Sundav, 16 November 1986 

18:00 - 19:30: R@(istration/welcme reception 
Introduction to workshop 

UllIDO 
UNIDO 

UllIDO's prefabricated ti.Jlber bridge systea 
(video, 16 ainutes) Mettea 
Preview of NSF pro·""'r.---e (17 - 19 November) Buckle 

Monday, 17 November 1986 

All day: NSF workshop (see separate progia e) 
Post 110rt• of 17 November, 
preview of 18 November 

Tuesdav, 18 November 1986 

All day: NSF workshop (see separate proo--e) 
Post 110rtl!ll of 18 November, 
preview of 19 November 

Wednesday, 19 November 1986 

All day: NSF workshop fsee separat~ programme) 
Post 110rt• of 19 November 

Thursd~20 Nov~er 1986 

09:00 .. 12:00: 

14:00 - 17:00: 

Review and discussion of relevant aspects 
of NSF workshop 

Tillber engineering related to bridges and 
reference sources 
Discussion 

Hallett 

Hallett 

Hallett 

Hallett 
Gutkowski 
Buckle 

'.'let tffll 

09:00 - 1:?:00 Examination of problems and identification Erichsen 
of research in the region Gutkowski 

H:OO - 17:00 Recom1endations and conclusions 
{Emphasizing linkages with universities, 
institutes and ar.tion progra1111es) 

Yfal lett 
Mettem 
Erichs'm 
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AllllX YII 

Draft Proposal for the OrQnization of a Workshop on 
lrid&e Desi&n and Construction in Latin Allerica 

It is proposed that in the near future a Workshop on Bridge Engineering 
in Latin Allerica be organized under the auspices of UNIDO in order to 
cleteraine the state of the art in the region and the needs of each country in 
this field. A secondary objective would be to allow the establislment of 
pemenent contact between technical organizations and professionals in these 
countries both _,..gst the•aelves and with internationally oriented agencies 
such as the US Rational Science Foundation. 

This proposal is sponsored by 

Mr. D. Ortiz, University of Biobio, Concepci6n, Chile 
Mr. R. Montero, Fondo lfacional de C-inos Yecinales, Bogotl, ColOllbia 
Mr. W. Yi, Ministry of Public Works, Panalll 
Mr. C. Franco, Cordecruz, Bolivia 
Mr. A. Ponce, Facultad de IDgenieria de Montevideo, Uruguay 
Ms. M. Sollazzo, National Highway Administration, Montevideo: Uruguay 

Backsround Infor11ation 

1) A regional bridge engineering organization does not e.~ist. 

2) Different design criteria are used in the various countries and it is 
considered necessary to work toward uniformity. 

3) Exchange of experiences in this field is difficult at present and a real 
increase would be profitable. 

4} There is no regional co-operation between research programmes on bridge 
engineering. 

1) The creation of a Latin Allerican Bridge Engineering Association. 

2) The identification of research needs in the bridge design for countries 
of the region such as: 

- Bridge earthquake engineering 
Materials 

- Bridge evaluation and strengthening 

- Loads 
- Analysis 
- Construction methods 

3) Study of the design codes used in participating countries of the region 
with a view to 1181cinl unifor11 SOiie of the i11POrtant criteria such aa 
loads and other specifications. 

It is rec01111eJJded that a minillUll of two persons participate troa each 
country and that at least three international advisers or consultants be 
involved such aa representatives of the National Science Foundation, the 
AASHTO leading Alllerican Univ~rsiti~• and UNIDO. 

• 

• 
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~VIII 

'lb .,. ozage lin1al mil oaacd1mt:ial bet •• edatinrJ JnJi• vi.th a view 
to 1u::l ndng t'b9 1mrJldalp mil efff.clmcy of the me of t•wt.r in 
•a"'IUUCtim tbtc•9Dll Latir11115ri.car by t1da .... to oaatribute 
tumEd8 the iapou It of wtw"'""'.19 of livillJ. st-=' fie gaa1a m far 
idmti flat an: 

• 

• 

• 

ot n f.r.,.ion of 1moMlecJg9 mil tedsdqa19 
of dlRga mil •awtJ:uctlon with ••..-

ltJrm]atfm of Jdea8 mil ,trqONl• ar 
r• t&dl, .._,9" mil w t«l•illogr 

..,,,.1 •datm mil int9Edmnge of 
Jmoldec'g9 t:bra9l penaml ~ 

ft&•'• of tecboloJy, vlth ...,....lcm 
to ng;towl neats. 

D t ti.ate activi:tim 

It wa &JLend that in czdlr effectiwly to mt 14» the a11 ccfation, 
certain i I !late czganizational activities lDl1.4 be DKHHq, viz: 

• 

• 

• 

• 

• 

• 

D'3hlt• a ~ to ngularim 
~ bebJ:Em the~ 

Piiip&l'e a draft .mtute far the 
~. ch'cu1ata it and (ttafn 

•• It 

Inrite I !cMldp fma IatJn J111SicaD 
mmt:rie8feqani.zat:J.em not I* • •nt at the 
JUC lbdmbap 

carry cut furthlr .t....t:igat:.i to 
<Set.mm bocli• vi.th whim the 
umciation 11D1ld ~ 

fnl8n • di.net.my of nl.e9ant mu-• 
llp9Ci•' 1 _. imtitutiom am intiv.idt•' • 

amud.mt.e with n1eRat ~ 
._a- Ind crgmizattma with the 
cbjectiW of H8king their ~ and 
participation in mpec:ific -=tiviti9. 

-1-
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'l'ldwdml ctivi.U.. 

11sny t.dntmJ actl'rit:t.. maid be p:met.Ne. ..,....,. ... "°1 th9 8DCllle 
mil cgmtmlt:JM gl'Vm to th9 ~-

'1119 fbllOMl.ng tm9 _.,.1,,,.., • •-¥• 1llak:h _. -- • mgmts 

• 

- ilpcu d:a to the &J•t.a 
- ..,.,... ~~in ita .. 
- amtzola mil pKiaUc adj•·-·· to 

ita mp ,, •tm. 

• Pnf}Ue gqlde•inw fir a ••nt·--· ..,..1 
flDr thlw- bridgm -..i-~CD 
briaJe .almtim. -

• ktlDj& flDr in&»• I fm di I lmtim and 
•cta11J9 oE debt 1• oE CXlllp1etal bridglla. 
design •.J cawturtfm 8hJCll•, cw 
iu.tmim «:c. 

o:.prable activities .. al.8D nrfdnd in the field of ti"'9r bdlding 

design .fiar mu-tng, agrimltme. •tm9 and bl!mtrial bqilcHngm, -
wU • otbllr amx:tural ...i of •t"'9r <- m/tG.447/17). 

lartidpmta 

918 tbll.Old.nrJ part:.idpmt.a of the tllIIX) IUC tbrktllOP attenW the 
11 llim at midl the aaociatfm ... di ......a, and agre-1 to ccntinue 
axre11p:H"'noe ONE' tbe mtt•s 

Ing. Olrlm ftwww BDUvia 

Ing. C'arlm Dabaca* Odle 

Pl'Of. Q1sta90 Gr•.n Ollaibia 

Ing. Dlllliel ~ lbab 

Ing. sDm ... CMtm Bmduru 

Ing. Jme cart.m cmo Pini 

Pl'Of. CUlm Tapia M. Pini 

Ing. Mirtha 801 J•m 1Jngl8y 

Ing. 1111.t.- IL Yi Piii E 

Ing. ~ A. Ia4•1do Pins E 

~Mat.ta umx> am.ultant., U.IC. 

aot. 11.dmd QltJIDl911d. u.s.A. 

• indic:at.e4 villi•••• to act - ot:JOlldimt«/~. 

t 

' .. . 
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