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In tro d u c tio n

Hie Government o f  th e  Repubxic o f  Honduras req u es ted  a  p repatory  

te c h n ic a l a s s is ta n c e  m ission in  th e  woodworking in d u s try  s e c to r  to  p repare a  

p ro je c t document fo r  th e  development o f  a  system fo r  making p re fa b r ic a te d  modular 

wooden b rid g es .an d  to  develop p lans fo r  a s s is ta n c e  fo r  th e  1982 -  1986 p lann ing  

p erio d . I t  was in tended  th a t  th e  f i r s t  would form th e  b a s is  fo r  an ex ten siv e  

b rid g e -b u ild in g  programme whose aim would be to  improve secondary and access 

roads fo r  th e  b e n e f i t  o f  r u r a l  development, and th a t  th e  second would emphasize 
th e  use o f  wood in  c o n s tru c tio n  and th e  man fa c tu re  o f  wooden products.

These o b je c tiv e s  were id e n t i f ie d  f i r s t  by a  p lann ing  m ission to  Vienna 

by M essrs. Lie E fra in  Reconco, Executive S ec re ta ry  o f  CONSUPLANE and Anton 

K ru iderink , UNDP R esident R ep resen ta tiv e , and e la b o ra te d  by a UNIDO programming 
m ission to  Honduras in  November/December 1980. In  both  ca se s , a film  e n t i t l e d  

"Short Cut Spans" which i l l u s t r a t e s  th e  wooden b rid g e  concept from experience 

in  Kenya p layed  a  key ro le .

As a  r e s u l t  o f  t h i s  re q u e s t, an In d u s tr ia l  Development O ffice r from 
UNIDO's Agro In d u s tr ie s  Branch, Robert M. H a l l e t t ,  undertook a  m ission to  

Tegucigalpa from 20 January to  k February 1981. During h is  s tay  he had 

d iscussions w ith  o f f i c i a l s  o f  CONSUPLANE (Consejo S u perio r de P la n if ic a c io .1 

Económica). SECOPT (S e c re ta r ia  de Communicaciones, Obras P ublicas y 

T ran sp o rte ), C0HDEF0R (Corporación Hondureña de D esarro llo  F o re s ta l)  and 

ESNACIFOR (Escuela N acional des Ciencas F o re s ta le s )  and various re p re se n ta tiv e s  
o f  th e  p r iv a te  s e c to r .

C ounterpart s t a f f  assigned  by SECOPT to  th e  m ission were: Ing. Alex

Bendeck, S uperv isor from th e  D irección G eneral Obras C iv ile s  and Ing.

M ichelangel M atuta A costa, C hief, Department o f  Design and S tru c tu re s .

Because o f  th e  urgency and importance o f  r u r a l  development, th e  term s 

o f  re fe ren ce  o f  th e  m ission were narrowed on th e  advice o f  th e  Resident 
R epresen ta tive  to  con cen tra te  on d ra f tin g  a  p r a c t ic a l  p ro je c t document fo r  th e  

wooden b ridges  and doing as much p re -p ro je c t work as p o ss ib le  to  ensure th e  
minimum delay once th e  p ro je c t was approved and th e  f i r s t  expert was in  th e  

f ie ld .  The m ission was extended by two days by th e  Resident R epresen ta tive  who



r

-  2 -

requested  a  f in a l  m eeting on U February 198 l upon h is  re tu rn  from a  one- 

week absence.

The l i s t  o f  persons met w ith  i s  given in  Annex I .  Some re fe re n c e s  a re  

l i s t e d  in  Annex I I  and th e  d r a f t  p ro je c t document com prises Annex I I I .  

Equipment, to o ls  fo r  th e  workshop comprise Annex IV.

D iscussions w ith  o f f i c i a l s

Because o f  th e  c e n tra l  ev a lu a tin g  and c o -o rd in a tin g  ro le  o f  CONSUPLANE, 

an e a r ly  m eeting was h e ld  w ith Mr. Lie U lise s  Gomez, T echnical A d v ise r, who 

s tre s s e d  th e  im portance o f  a id in g  th e  r u r a l  a reas  through b e t t e r  t r a n s p o r t  

and communication and by p rov id ing  employment in  sm all workshops such as a re  

envisaged by t h i s  system o f b r id g e s . The c o s ts  and b e n e f i ts  and d e ta i l s  were 

d iscussed  to g e th e r  w ith  th re e  o th e r  se n io r  p e rso n n e l: S r. G uillerm o B u s t i l lo ,

Adviser to  th e  D ire c to r  General o f  I n f r a s tu r c tu r e , S r. Avencio Ochoa, C hief 

Engineer, Energy Department and S r. Carlos Panameño, C h ie f, T ranspo rt D epart­

ment.

C h ief among th e  questions asked were p robable c o s t and l i f e t im e  o f  th e  

b rid g e s . The Kenyan experience was r e la te d  as o n e -q u a rte r  t o  th re e -q u a r te r s  

th e  co s t o f  an eq u iva len t concre te  b rid g e  and a  l i f e t im e  o f  a  l e a s t  20 y ears  

was es tim ated  fo r  ? i-c h  Pine ( t r e a te d ) ,  th e  most l i k e ly  sp ec ie s  to  be used 

fo r  th e  p ro to type  b rid g es .

The consensus was one o f  acceptance and enthusiasm  fo r  th e  p r o je c t .

A p ro je c t summary was given to  S r. B u s til lo  w ith an e s tim a te  o f  p robablp  c o s ts  

(Lps UlO -  777/m sp an )fo r a paper he was p rep a rin g  fo r  an in te rn a t io n a l  
meeting on in te rm ed ia te  technology in  June 1981 in  Stockholm. I t  was apparent 

th a t  n a tio n a l tr a n s p o r t  plans were to  be f u l ly  re-exam ined and re -c o s te d  w ith 

inform ation  d e riv in g  from th i s  p ro je c t .

D iscussions w ith  th e  co u n te rp art agency SECOPT were b r i e f  s in ce  th e y  had 

been prime suppo rters  o f  th e  p ro je c t s in ce  th e  programming m ission  in  November/ 

December o f  l a s t  y ear and because day-to -day  co n tac t would be m ain ta ined  w ith 
th e  designated  c o u n te rp a rts . Aside from th e s e ,  l a t t e r  c o -o rd in a tio n  o f  SECOPT's 
input were through S r. Hector N ufio, C iv il E ngineer, who took  p a r t  in  th e  f i r s t  

m eeting to  decide th e  programme o f  th e  m ission , p r i o r i t i e s  and s e p a ra t i  n o f  

a c t i v i t i e s .
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I t  vas agreed th a t  Mr. Bendeck would be involved in  th e  workshop, 

m anufacturing, c o s tin g  and e re c tio n  a sp ec ts  o f  th e  proposed p ro je c t and 

Mr. M atuta would be resp o n sib le  fo r  road  co n s tru c tio n  p lan  in te r p r e ta t io n  
and a n a ly s is ,  id e n t i f ic a t io n  o f  p ro to ty p e  b rid g e  s i t e s  and probab le  demand 

fo r  b rid g es  during  1981-1986, and c o s t-b e n e f i t  s tudy .

COHDEFOR was formed in  January 1971* t o  execute th e  n a tio n a l fo r e s try  

p o lic y  and to  promote la rg e  s c a le  in d u s try . D iscussions w ith  Mr. Mannuel 

Hernandez, C o-ord inator o f  E x ternal A id, rev ea led  co n siderab le  in t e r e s t  in  

th e  p ro je c t  and co -op era tio n  was o f fe re d , depending upon form al approval 

and co n tac t in  due course . The E ngineering O ffice in  th e  F o res t Department 

i s  re sp o n s ib le  fo r  road  c o n s tru c tio n  and fo re s t  camps and so would be th e  
lo g ic a l  co n tac t on a  working le v e l .  P o ssib le  workshop s i t e s  were id e n t i f i e d  

as th e  F o rest Camp a t  Ju tia p a  (5 Km ssw o f  Salarna), La Union (C arta  F o re s t 
Camp) and Guaimaca F o rest Camp n ea r Talanga. The main road c o n s tru c tio n  camp 

i s  C arta  F.C. and would th e re fo re  be th e  l ik e ly  f i r s t  choice in  th e  reg io n . 

COHDEFOR should be approached fo rm ally  fo r  th e  supply o f  m a te r ia ls  fo r  a 
dem onstration b rid g e  w ith in  t h e i r  p la n . CORFINO (p a rt o f  COHDEFOR) th e  la rg e  

in d u s t r ia l  fo re s try  p ro je c t in  Olancho was mentioned as a  p o te n t ia l ly  impor­

ta n t  u se r . The F o re s try  School a t  Siguatapeque was suggested  fo r  s im ila r  

p o s s i b i l i t i e s  -  a  dem onstration b r id g e , workshop s i t e  and t r a in in g .  I t  was 
suggested  th a t  FAO could  a lso  arrange a  sh o rt course fo r  dem onstration work­

shop s t a f f  in  b a s ic  wood technology -  d ry in g , s to ra g e , p re se rv a tio n .
ESNACIFOR -  th e  N ational School fo r  F o re s try  S ciences, in  Siguatepeque o f fe r s  

a f a i r  range o f  b a s ic  courses to  300 s tu d en ts  over th re e  y e a rs . The D ire c to r , 

S r. F roylan Castefleda, would provide a  sh o rt b as ic  course to  workshop s t a f f  as 
determ ined by expert bu t probably tim b er d ry ing , hand ling , grad ing  and p re s e r ­

v a tio n . He would welcome a dem onstration b r id g e , a  workshop lo c a te d  in  o r 

near school grounds as a  te ach in g  a id  and o ffe re d  a l l  support p o ss ib le  t o  th e  
p ro je c t .  The school i s  s ta r t in g  an In d u s tr ia l  F o res try  Course aimed a t  

p r a c t ic a l  commercial work and th i s  could in c lude  more tim ber en g ineering  than  

th e  c u rre n t b a s ic  work.

D iscussions w ith  o th e r  Agencies

The p ro je c t i s  in tended  to  make r a t io n a l  use o f  Honduras' fo re s t  
resou rces and d iscu ssio n s w ith FAO p ro je c t o f f i c i a l s  were u se fu l in  a p p ra is in g
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tim ber su p p lie s  and sawmill c a p a c i t ie s .  Mr. Jan  T roensegaard provided 

va luab le  in form ation  on th e  p ro je c ts  HON/75/OOU and H0N/?8/005 p lus p lans 

fo r  th e  t h i r d  phase planned fo r  1981 onwards. The FAO p le c t  i s  r e s t r i c t e d  
to  P ines v i th  emphasis on i n s t i t u t i n g  sound management p o l ic ie s  and p rodu tive  

p la n ta tio n s .

A fo u r y e a r  p lan  fo r  th e  C en tra l Area -  P lan  Comay agua -  funded by th e  

Inter-A m erican Development Bank i s  a  prime example. Inform ation  on p roduction  

es tim a tes  was provided from T echnical Note B0S-1T, A pril 1980 "Pautos 

Para Le Ordenación F o re s ta l en Honduras". Investm ent p o s s i b i l i t i e s  in  th e  

fo re s t  s e c to r  as seen by FAO were a lso  in d e n tif ie d  w ith  s e v e ra l being  in  th e  

secondary conversion , woodworking in d u s try  f i e l d  -  o f te n  a s  a  p a r t  o f  an 

in te g ra te d  complex. Examples a re  expansion o f  t i e  CASISA M ill a t  

S iguatepeque to  make p re fa b r ic a te d  housing components; an in te g ra te d  p la n t 
fo r  m ouldings, to y s  and handles a t  Talanga; mouldings fo r  export v i th  market 

re sea rch  in  th e  United S ta te s  w ith  p lans fo r  sm all c e n tr a l  p la n ts  to  dry and 

p ro cess ; wire-bound boxes and p a l l e t s .  (See in te r n a l  re p o r t  dated  16 January 
1981 "Investm ent P o s s ib i l i t i e s  in  th e  F o rest S ector o f  Honduras"). D iscussions 

should  be h e ld  w ith UNIDO concerning th e  im plem entation.

The broad leaved sp ecies  a re  th e  domain o f  CIDA who a re  concentr^-H n? 
on inven to ry  work on th e  North C oasta l a rea  and th e  N ortheast and on id e n tify in g  

in d u s tr ia l  p o s s ib i l i t i e s  n ear C oracito  O verall p lans  a re  to  improve th e  
roads from th e  Guayapa R iver a re a  where la rg e  volumes o f  p ine  a re  a v a i la b le ,  

through n o rthern  Olancho where hardwoods dom inate, to  th e  improved p o rt o f  

Puerto  C a s t i l l a  fo r  ex p o rt.

A f a i r l y  comprehensive study o f  hardwood sp ec ie s  a v a i la b i li ty /o c c u rre n c e  

and c h a r a c te r i s t ic s  has been made and re p o rte d  in  "P ro p e rtie s  and U ti l iz a t io n  o f  

P r in c ip a l Species in  P ro je c t Area" November 1978, Working Paper No. 3,
P ro je c t No.: UU8 -  00505, Programme Fewesta l  CIDA/C0HDEF0R, a  copy o f  which

was provided to  th e  m ission by Mr. John Roper, CIDA A dviser.

Sawmill capacity  i s  norm ally  5 -  10,000 m^/year logs w ith  only  a  few 

sawing hardwoods. Two la rg e  COHDEFOR m ills  e x is t  a t  Siguatepeque and F ia fsa  

(Yoro D i s t r i c t ) ,  both 100,000 m ^/year. Another la rg e  m ill  i s  a t  J u t ic a lp a  
w ith a  s im ila r  cap ac ity  and a lso  having a  b ran d -m ill system. Most o th e rs  use 

c i r c u la r  saws. Only two m ill3 have trea tm en t f a c i l i t i e s  -  one in  B úfalo, 
n ear San Pedro Sula and th e  o th e r  near Talanga (Tegucigalpa a re a ) .

s
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D iscussions v i th  p r iv a te  s e c to r

The sawmill n e a re s t to  Tegucigalpa v ith  p ressu re  im pregnation f a c i l i t i e s  

and dry k iln s  in  A serredero L ard izahal (31 Km from T egucigalpa). D iscussions 

v i th  Mr. Fernando L ard izabal c l a r i f i e d  th a t  supply o f  t r e a te d  P itc h  Pine 
(Pinus e l l i o t t i i  and Pinus p a l u s t r i s ) vould  be no problem in  th e  s iz e s  

mentioned; d e liv e ry  would be about 30 days up to  th e  ra in y  season o f  May 

and th e  co s t about Lemp. 0 .60 /bd . f t .  o r  US$ 135 -  lUO/m^. A 9 n  -  2 t r u s s  

b ridge  uses 6 m  ̂ and a  30 m -  8 t r u s s  b rid g e  about 35 m3 o f  tim ber i . e .  

from US$ 8U0 to  US$ U.900 p e r b rid g e .

One o f  th e  la rg e s t  wood p rocessing  groups i s  PECAS which com prises fo u r 

saw m ills in  Olancho, Mederas Preciosos in  Tegucigalpa and D eriaas (D erivados 

de Madera S .A .) about 20 Km. south o f  Tegucigalpa. They a re  owned by aui 
American im porter/assem bler in  New O rleans which i s  served  by Ro-Ro C ontainer 

S erv ice every two to  th re e  weeks v ia  Puerto  C ortes. They saw /process P itch  

Pine p lu s L au re l, Santa M aria, G uanacaste, Oak (R ob le), San Ju an , Barbe de 

Jo lo te  and some o th e rs  in to  p ro f i le s  and fu rn itu re  components. They could 

cu t o th e r c o n s tru c tio n a l tim bers to  o rder i f  c o n tra c te d . Oak would be 

Lps 0 .8 5 /b f  o r US$ l*25/mbf. Mr. Freddy Gothe i s  m ill  manager and M essrs. 

Dickmann and Berberich are  in  (.barge o f  saw m ills v ia  Maderas P rec io sos in  

Tegucigalpa.

I t  was remarked th a t  th e  main problem fac in g  th e  small e r  saw m ills 
(hardwood) was COHDEFOR's p o lic y  o f  in c re a s in g  stampage r a te s .  This 

would apparen tly  push s ix  m ills  out o f  business t h i s  y ear i f  c a r r ie d  o u t.

I t  was apparent too  th a t  a  re g u la r  demauid o f  sev e ra l hundred cubic m etres per 

y ear o f  c o n s tru c tio n a l tim bers would help  th e  hardwood sawmill s e c to r .

P ro jec t Development

A. Scope

I t  became c le a r  e a r ly  on th a t  th e  Government in tended  to  make f u l l e s t  
p o ss ib le  use o f  th e se  b rid g es  once proved cost e f f e c t iv e .  P lans were s e t  in  

motion during th e  m ission to  compile p o ss ib le  b rid g e  s i t e s  fo r  new b ridges  

which had financing  approved, fo r  replacem ent o f  poor s tan d ard  wooden b ridges  
needing con tinual m aintenance, fo r replacem ent o f  B ailey  Bridges to  f re e
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them fo r  t h e i r  in tended  emergency r o le ,  and fo r  COHDEFOR fo r  t h e i r  access 

road co n s tru c tio n  programme.

In  o rd e r t o  p repare  f u l ly  fo r  an extended programme i t  was agreed th a t  

th e  f i r s t  workshop should  he in  Tegucigalpa where f a c i l i t i e s  a lre ad y  e x is te d  

fo r  s ta f f in g ,  su p e rv is io n , s e c u r i ty  o f  s i t e  and p rox im ity  to  m a te r ia l sources. 

This was to  he c le a r ly  d is tin g u ish e d  from th e  planned r u r a l  workshops which 

would e v en tu a lly  ta k e  over th e  m ajor p roduction  ro le  le av in g  th e  c e n tra l  ont 

fo r  a d m in is tra tio n , co -o rd in a tio n  and prom otion.

B. Workshop s i t e s

In  Tegucigalpa, d iscu ss io n s  w ith  th e  Maintenance D ire c to ra te  o f  SECOPT 

rev ea led  a  most s u ita b le  s i t e  -  ad jacen t to  th e  a i rp o r t  w ith in  th e  grounds 

o f  th e  No. 1 D is t r ic t  Maintenance Depot ( th e  C hief i s  S r. Marco T u lio  C anales).

Two wooden, sem i-w alled sheds 6m x 25m a lre ad y  e x is t  and could he improved 

and m odified a t  minimum c o s t .  The ground i s  f l a t  and d ry . The whole a re a  is  

fenced and s e c u r i ty  s t a f f  a re  th e re  f u l l  tim e . Workshop "Staff cou ld  e a s i ly  

he r e c ru i te d  o r  t r a n s f e r r e d  w ith in  th e  SECOPT s tru c tu re  and commuting and 
tra n s p o r t  i s  easy . Raw m a te r ia ls  a re  w ith in  c lo se  range and b rid g e  s i t e s  

e x is t  w ith in  th e  reg io n .

With t h i s  o rg a n iz a tio n , a  firm  base can he e s ta b lis h e d  fo r  th e  network 

o f  r u r a l  workshops.

C. M ateria ls

C ontacts w ith  A serredero L a rd izab a l, th e  sawmill w ith  k i ln  and trea tm en t 

f a c i l i t i e s  n ea r T alanga, determ ined th a t  t r e a te d  pine would he a v a ila b le  

w ith no p a r t ic u la r  problem s. A p ro v is io n a l c u t t in g  l i s t  was drawn up during 
th e  m ission so th a t  as soon as th e  p ro je c t document was s ig n ed , th e  coun ter­

p a r ts  could o rder th e  tim ber fo r  a t  l e a s t  30m o f  b rid g e  modules -  80 panels 
making 8 tru s s e s  o f  10 each.

S te e l a v a i la b i l i t y  was checked by Mr. Bendeck and w ith a  few minor 

exceptions a l l  i s  a v a i la b le .  Some design m od ifica tions  may be necessary  to  

save la b o u rio u s c u t tin g  from stan d ard  dimensioned s te e l  p la te  i . e .  double 
th ick n ess  -  o n e -h a lf  w idth fo r  chords.
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D. Design and S p e c ific a tio n s

I t  v i l l  be im portant to  determine ap p ro p ria te  p re se rv a tio n  methods so 
th a t  as much work as p o ss ib le  may be done a t  th e  workshops r a th e r  than  having 

to  r e ly  on o u ts id e  sources fo r  p re ssu re  t r e a te d  tim b er. I t  may be th a t  a 

s h o r te r  l i f e t im e  fo r  a r u r a l  2 -  t r u s s  b ridge  fo r  l i g h t  loads i s  p re fe ra b le  i f  

i t  means th a t  a  sm all lo c a l  sawmill can supply sawn wood fo r  trea tm en t a t  th a t  

workshop. D ensity  and th e re fo re  s tre n g th  v a r ia tio n s  fo r  p in e  must be checked 

c a re fu l ly  -  p o ss ib ly  w ith a s s is ta n c e  from a s u ita b le  la b o ra to ry .

Road s tandards a re  f i r s t ,  second, th i r d  and access -  a  copy o f  d ire c tio n s  

was given to  th e  m ission. Reference to  b rid g es  i s  only  in  th e  American lo ad in g  

d esigns. No problem would be encountered w ith th e se  b rid g es  fo r  secondary and 

low er roads.

Another dssign m odifica tion  o r ad d itio n  would be fo r  one-m etre i n f i l l  

panels so th a t  leng th s between th e  th ree -m etre  modules could  be b u i l t ,  say 
10 , 11 , 13 and Ik  m s in ce  many e x is t in g  b rid g es  needing replacem ent a re  sh o rt 

and w ider than 3.3  m. Two-lane b ridges a re  a lso  needed and th e  question  o f  
ashphalt covering should be considered  as w ell as p o s t- te n s io n in g , bu t 
th e se  may not be ab le to  be designed w ith in  th e  p ro je c t scope and budget.

E. Costs

Inform ation was ob ta ined  on th e  co s ts  o f a l te r n a t iv e  b rid g e  co n s tru c tio n s  

and comparisons w ith  es tim ates  p repared  during th e  m ission fo r  th e  wooden 

system , show th a t  th e  Kenyan experience i s  f u l ly  borne out. -  one q u a r te r  
to  one th i r d  th e  cost o f  concre te . The D irec to r  G eneral o f  Maintenance 

e s tim ates  fo r  two concre te  b ridges a re  th e  fo llow ing :
Bridge 1 Bridge 2

Span 7.0  m 8.35 a
Width 6.0  m 6 .0  m

Concrete approx. L 350/m^ L 6,615 7,938
R einforcing  s te e l  approx. 

L 2.5/Kg 6,050 8.U13
Other m a te ria ls 537 633

T o ta l Cost L 13,192 16,981*

Cost per metre span L 1,885/m 2 ,03l*/m
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E stim ates fo r  th e  voodeo b ridges  a re  from Lemp. UlO -  777/m and work 
out in  th e  fo llow ing  way:

Bridge 1 Bridge 2

Span 9.0  m 20.0  m
Width 3.8 m 3.8  m
Timber L 1,555 9,000

S te e l 750 9,000

M anufacture, e re c tio n  
consum ables, d ep re c ia tio n 1,020 3,180

Sub T o ta l 3,325 21,180

Overhead 10 per cent 375 2,120

T o ta l L 3,700 23,300
Cost per metre span l*10/m 777/m

Bridge No. 1 re p re se n ts  th e s h o r te s t  p r a c t ic a l span w ith only 2

t ru s s e s  bu t s t i l l  ab le  to  ca rry  th e  f u l l  HS 20 lo ad  o f  U0 tons w hile b ridge 
No. 2 i s  th e  la rg e s t  norm ally e re c te d  -  8 t ru s s e s  and 30 m span.

One p o ss ib le  b r l lg e  s i t e  has a budget approved o f  L 250,000 fo r  a 

tw o -lan e , 30 m span. Two one-lane wooden b ridges  could be e re c te d  fo r  

L 50,000 p lu s  an es tim a ted  L 50,000 fo r  abutments (which would be much 
l i g h te r  than  fo r  c o n c re te ) fo r  a  savings o f  L 150 , 000 .

F in a l te n d e rs  were shown to  th e  m ission fo r  a  b rid g e  to  HS 15 standard  
tw o -lan e , 8 .0  m long . The eq u iv a len t c o s t ,  fo r  th e  su p e r-3t r u c tu r e  only 

was Lps 28,567 o r Lps 3571/m. A dditional co s ts  were:

Excavations Lps 2,3^0 -  approx. L 15/m^ o f  f i l l

Abutments Lps 23,^00 p -  approx. L 150/m^ o f  masonry

(R ein fo rc ing  s t e e l  co n trib u te d  Lps 13,085 -  approx. 2.U5/kg to  th e  
su p e r-s tru c tu re  c o s t) .

S ta f f in g  o f  Workshop

The s ix  o r seven should be re c ru i te d  from e x is t in g  SEC0PT employees 

and may inc lude  one o r two from C0HDEF0R. I t  would be u se fu l in  p rep arin g  
fo r  o th e r  workshops i f  a l l  could be a t  th e  superv iso ry  le v e l  so t h a t ,  once



tr a in e d  in  a l l  aspects  o f  manufacture and e re c t io n ,  th ey  could pass on 

th e i r  experience in  th e  reg io n a l workshops.

Tools and Equipment fo r  Workshop

P ro v is io n a l l i s t s  and escim ated c o s ts  a re  a tta c h e d  as Annex IV.

Role o f  th e  Film  "Short Cut Span"

The film , which shows very c le a r ly  an o ld  poor q u a l ity  b rid g e , a 

modular b r id fe  w ith a h eav ily  loaded tru c k  c ro ss in g  and a l l  a sp ec ts  o f  

m anufacture, assembly and e re c tio n , p layed  a  major p a r t  in  promoting 
th i s  p ro je c t .  I t  was convincing a t  th e  M in is te r ia l  le v e l  and in v a lu ab le  

in  a ffo rd in g  f a s t ,  e f f ic ie n t  communication o f  th e  concept a t  th e  working 

and planning  le v e l .  .

During th e  m ission i t  was shown th re e  tim es: l )  a t  SECOPT -

D ireccion Generale de Obras C iv ile s  to  Mr. Bendeck and 2k eng ineering  

s tuden ts  and graduates a ttach ed  to  th i s  M in istry  working on road  desig n , 

s tru c tu re s  and c i v i l  works 2 )  to  CONSUPLANE -  fo r  th o se  who had not seen i t  

during th e  Bancroft Programming Mission and th o se  who rep re sen ted  o th e r 
Departments and fo reign  a id  bo d ies. A t o t a l  o f  37 persons a tten d ed  from th e  

planning departm ent, and f in a l ly  3) a t  CHODEFOR -  through th e  o f f ic e  

o f  th e  C o-ordinator o f E x ternal Aid to  38 en g in ee rs , p lanners and re p re ­
se n ta tiv e s  o f  a id  programmes. I t  was in fo rm ally  agreed th a t  CHODEFOR's 

engineering  o f f ic e  would p repare  a l i s t  o f  a l l  b rid g es  p lanned , help  w ith 
s e le c tin g  s i te s  and consider rep la c in g  one w ith a  wooden b rid g e  as a  demon­
s t r a t io n .  T heir considerab le  s t a f f  and equipment would be a v a ila b le  to  

help  th e  p ro je c t.  A film  could be made o f Honduran p ro je c t to  a id  

tr a in in g  in  th e  country , although t h i s  would be beyond th e  scope o f  th e  

p ro je c t .

Other Possib le  A ssistance to  th e  Wood Sector

C ontinuation o f  th e  b ridge  p ro je c t HON/81/002 should be c o n s id e r 'd  
in  th e  form o f a s s is ta n c e  in  modifying s t i l l  fu r th e r  th e  designs and 

extending ap p lica tio n s  o f  th e  b a s ic  system (see a lso  P ro je c t Document) and 

in  p lanning  and co -o rd in a tin g  th e  ex ten siv e  use o f  th e se  b iid g e s . A sub­
sec tio n  o f  the  D ivision Gen. des Caminas w il l  deal w ith  th i s  and could be 

strengthened  in  th i s  way.
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A ssistance  to  extend th e  workshops to  c a te r  fo r  making simple sheds 

and s to rag e  b u ild in g s  with p o r ta l  frames o f  c o n s tru c tio n a l tim b ers , 

ex p e c ia lly  th e  lesser-know n hardwoods would be a  lo g ic a l  choice.

Several investm ent o p p o rtu n itie s  id e n t i f ie d  by FAO should be considered  

fo r  im plem entation by UNIDO and th e  b a s ic  prem ises re -e v a lu a te d . The aims 

o f  th e  Government to  promote r u r a l  development may not be r e a l iz e d  to  

th e  f u l l e s t  by e re c tin g  la rg e  complexes to  th e  exclusion  o f  a id  to  th e  

p r iv a te  s e c to r  -  namely sm all and medium w orkshops/fac to ries  fo r adding 
value to  tim b er. Supply o f  ap p ro p ria te  sp ec ie s  s t i l l  seems to  be a problem 

fo r th e  sm alle r p la n ts .
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ANNEX I .

L is t o f  Persons Encountered

CONSULPLANE Lie U lises  Gomez, T echnical Adviser
Lie Norma de S ie r ra
Ing. G uillerm a B u s t i l lo ,  A dviser to  D ir. Gen. o f

In f ra s tru c tu re

Ing. Carlos Panameño, C h ief, T ransport Department

Ing. Avencio Ochoa, C hief E ngineer, Energy Department

SECOPT Ing. Hector Nufio

Sr. Ibrahim  M olina, C h ie f, Department»of Equipment
and Maintenance

Sr. Marco T ulio  Canales C h ie f, Manitenance D is t r ic t
Number 1 *

Sr. Miguel R. Barahona, C h ief, Section  o f  P la n n i f i -
cacion  у Programme *

Ing.Waldo Ramirez, C h ie f, Department o f  T echnical
S tud ies *

COHDEFOR Ing. Manuel Hernández Pas, C b-ordinator o f  E x ternal
Aid

Ing. Juan , C h ief, Engineering O ffice

FAO Mr. Jan Troensegaard

Mr. Glenn F o rre s te r

CIDA Mr. John Roper, A dviser

CORFINO Mr. Ben Gibson

PRIVATE SECTOR 

Aserradero Lardizabal Mr. Ferdinand L ard izabal

Maderos Preciosos Mr. Ramon M artinez

Derivados de Madera S.A. Mr. Fred Gothe

* Ind ica tes  D ir. Gen de Mantenimiento de Caminas y A eropuertos
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AMEX I I .

REFERENCE DOCUMENTS

World Bank: S ta f f  A ppraisal Report E ighth Highway P ro je c t ,  Honduras, R eport
Number 2971 b -  Ho. August 6 , 1980.

CONSUPLANE: Plan N acional de T ransporte 1979-1983.

CONSUPLANE: Programme de Accion Immediate "Jose C ec ilio  del V alle" 1981-82,
Tomo I I  P a rte  IV. Decemoer 1980.

Comision  de P o l i t ic a  A grico la : P ropuesta Proyecto de Tecnologias R u ra le s ,
Presentado por E l Grupo de Trabajo de l Gobierno 
de Honduras. 7 June 1979.

CIDA/C0HDEF0R: "P ro p e rtie s  and U til iz a t io n  o f  P r in c ip a l Species in  P ro je c t A rea",
Working Paper Number 3, P ro jec t Number UU8 -  00505. November 1978 
Programma Fores t a i
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PART I .  LEGAL CONTEXT WITH TERMS OF REFERENCE

This P ro je c t Document s h a l l  be th e  instrum ent r e f e r r e d  to  in  

A r tic le  1 , paragraph 1 , o f  th e  A ssistance Agreement between th e  

Government o f  Honduras and th e  U nited N ations Development Programme, 

singed  by th e  P a r tie s  on

The Government Implementing Agency s h a l l ,  fo r  th e  purpose o f  th e  

S tandard Basic Agreement, r e f e r  to  th e  Government C o-operating  

Agency d escribed  in  th a t  Agreement.

PART I I .  THE PROJECT

A. Development O b jec tives:

The long term  o b je c tiv e s  o f  th e  p ro je c t a re  to :

1 ) A ss is t th e  Government in  improving th e  n a tio n a l road  network w ith

emphasis on r u r a l  development and secondary, access ro a d s , by

developing a  modular b ridge  system using  lo c a l ly  a v a i la b le  m a te r ia l

(tim ber) and sim ple s k i l l s  and equipment and producing b rid g es  a t f a r  
low er co sts  than  h e re to fo re .

2) In crease  th e  employment o p p o rtu n itie s  a t  th e  lo c a l  le v e l  through 

th e  s e t t in g  up o f  workshops th a t  w il l  provide t h e i r  re sp e c tiv e  

h in te r la n d s  w ith th e  means fo r  b u ild in g  wooden b r id g e s .

B. Immediate O bjectives:

The immediate o b je c tiv e s  o f  th e  p ro je c t a re  to :

1 ) Survey th e  requirem ents fo r  b rid g es  from 6m to  30m span w ith in  

th e  design c a p a b i l i t ie s  o f  th e  system and compile a  l i s t i n g  fo r  

each D is t r ic t  co -o rd in a ted  w ith th e  Plan N acional de T ransporte  

1979 -  1983 and Programa de Accién Inm ediata 1981 -  1982 and 

in d ic a tin g  in  each case whether funds a re  l i k e ly  to  be a v a ila b le  
fo r  execu tion . The p lans o f  C0HDEF0R and th e  road  m aintenance/ 

replacem ent programme would a lso  be considered .



Summarize b r i e f ly  a v a ila b le  fo re s t  inven to ry  d a ta  to  shov 
general a v a i la b i l i t y  o f  spec ies  s u ita b le  fo r  c o n s tru c tio n a l 

use and group them in to  s tre n g th  c la s s e s  fo r  b rid g e s .

Chech th e  b ridge  element design developed in  Kenya fo r  a v a ila b le  
Honduran sp ecies  and adapt th e  lo ad ing  and design param eters 

as req u ire d  fo r  Hondyran co n d itio n s . Make a d d itio n a l o r m odified 

designs o r  s p e c if ic a t io n s  i f  necessary .
Determine a  s i t e  o r s i t e s  s u ita b le  fo r  th e  c o n s tru c tio n  o f  (a) 

dem onstration , p ro to type b rid g e  ( s ) .

Id e n tify  and adapt o r b u ild  a  dem onstration workshop in  th e  
Tegucigalpa a re a  capable o f  m anufacturing b rid g e  components.

E rect (a) p ro to type b rid g e  (s )

This w il l  in c lu d e :

-  Assembling o f  modular elem ents
-  T esting  o f  modular elem ents
-  T ra in ing  o f  workshop s t a f f  in  m anufacturing and assembly 

q u a lity  c o n tro l procedures and b a s ic  tim ber techno log ies
-  T rain ing  o f  s t a f f  in  e re c tio n  techn iques inc lud ing  superv ision  

o f  tem porary, lo c a l ly  r e c ru i te d  s i t e  labou r
Prepare a  manual co n ta in in g  a l l  in form ation  and in s tru c tio n s

necessary  fo r  making a n d .e re c tin g  such b rid g es  in  Honduras. This
w il l  d e ta i l  th e  decision-m aking/design p ro cess ; inc lude  a c o s tin g /

planning worksheet to  a id  in  decid ing  on using th e se  b ridges  a t

o th e r s i t e s  and an es tim ate  o f  probably co s ts  per l i n e a l  metre o f

span once re g u la r  production  has been e s ta b lish e d .
Prepare a  re p o rt summarizing th e  p o te n t ia l  fo r  such modular b ridges

in  th e  country  and recommending a s u ita b le  number o f  workshop
lo c a tio n s  fo r  producing b ridges  a t  a  r a t e  th a t  w il l  meet th e
demand c o n s is te n t w ith Government co n s tru c tio n  p la n s , but bearing

in  mind th e  r u r a l  s e lf -h e lp  n a tu re  and p o te n t ia l  o f  th i s  system.

Specia l C o n sid e ra tio n s :

None

Background and J u s t i f ic a t io n :

CONSUPLANE has noted in  i t s  Plan N acional de T ransporte 1979-1983 

th a t  th e  s e c to ra l  o b je c tiv e s  o f th e  197*t-1978 p lane -were:
C ontribu te  to  th e  growth o f  o th e r se c to rs  both economic and
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s o c ia l /s e rv ic e s ,  in c lu d in g  access roads fo r  new zones capable 

o f  high a g r ic u l tu re a l  p roduction ;

2) Achieve an economic and e f f ic ie n t  t r a n s p o r t  system a t  th e  n a tio n a l 
and in te rn a tio n a l  le v e l ;

3) In te g ra te  th e  n a tio n a l t e r r i t o r y  in to  an economic, p o l i t i c a l  
and s o c ia l  u n i t .

The Highway M aster Plan (December 197T) confirm ed emphasis on 
sm all sca le  improvements, de fe rred  m aintenance and new low standard  

roads to  serve  a g r ic u l tu r a l  a re a s . The N ational Plan 1979-1983 

r e f le c ts  t h i s  and p o in ts  to  a  n o tab le  problem o f th e  s e c to r ,  i n t e r  

a l i a ,  o f  th e  la ck  o f  a  gradual s tra te g y  to  s u b s t i tu te  o ld  
techno log ies in  th e  r e a l iz a t io n  o f  works using  a  la rg e  p ropo rtion  

o f  im ported m a te ria ls  and equipment w ith  l i t t l e  employment genera­
t io n .

An im portant component in  th e  co s t o f  road  c o n s tru c tio n  and 

improvement is  fo r  b ridge  b u ild in g . Poor amd_. fre q u e n tly  im passible 

b ridges c o n tr ib u te  to  tra n s p o r t  c o s ts  and economic is o la t io n  o f  

ru ra l  a re a s . The c a p a b il i ty  o f  b u ild in g  cheaper b ridges w ithout 

in c u rrin g  c o s tly  design in p u ts  on a  re g io n a l s e lf -h e lp  b a s is  would 

maike a  valuab le  c o n trib u tio n  to  th e  aims o f  th e  N ational T ransport 

Plaui. The use o f  lo c a l  m a te r ia ls  (prim atrily  tim ber) would save 

fo re ign  cu rrency , e s p e c ia lly  i f  both  m anufacture and e re c tio n  a re  
accomplished using simple s k i l l s  and equipm ent, and would provide 
atn impetus to  lo c a l  p roduction , saw m ills auid sm all workshops.

A p re fa b ric a te d  modular wooden b ridge  system (s im ila r  to  th e  B ailey  

b ridge concept) has been developed by UNDP/UNInC in  Kenya where, 

in  th e  p as t few years  many examples ahve been su c c e ss fu lly  e re c te d . 

In Kenya th e se  b ridges  have been found to  be about Vl* to  V j  th e  
cost o f  more t r a d i t io n a l  concre te  b rid g e s .

During a UNIDO programming m ission to  Honduras in  November/December 

1980, as a  follow -up to  th e  v i s i t  o f  th e  M in is te r o f  Planning and 

th e  UNDP R esident R epresen ta tive  to  UNIDO/Vienna, c o n su lta tio n s  
w ith CONSUPLANE and SECOPT o f f i c i a l s  id e n t i f ie d  t h i s  system as 
having g re a t p o te n tia l  towards ach iev ing  th e  o b je c tiv e s  mentioned
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above, and th e  Government requested  a  p rep ara to ry  te c h n ic a l 

a s s is ta n c e  m ission to  p repare fo r  an ex ten siv e  vooden b rid g e  

co n stru c tio n  programme to  be i n i t i a t e d  during  1981.

Since th e  o b je c tiv e  i s  to  p repare  fo r  an ex tensive  programme 

throughout th e  co u n try , a  dem onstration workshop to  produce th e  

f i r s t  b ridges  was considered  e s s e n t ia l .

This f i r s t  workshop would serve  th e  fu n c tio n , not only o f  producing 

th e  f i r s t  b ridge  elements b u t would a lso  undertake c e n tra l  functions  

such as t r a in in g ,  purchasing o f  m a te ria ls  and equipment, q u a l ity  

c o n tro l o f  p roo f te s t in g  and ad m in is tra tio n  u n t i l  such tim e as th e  
reg io n a l workshops are  capable o f  a c tin g  independently . The f in a l  

ro le  o f  th e  f i r s t  workshop would be as ad m in is tra tiv e  fo c a l p o in t 

and p ro m o tio n a l/lia iso n  c e n tre  to  ensure proper co -o rd in a tio n  o f 
element production w ith co n s tru c tio n  programmes and c e n tra l  

p lanning  o f  works.

I t s  lo c a tio n  should be T egucigalpa, p re fe ra b ly  as p a r t  o f  o r  ad jacen t 

to  an e x is t in g  'SECOPT' workshop. D ried , p re se rv a tiv e  c rea ted  

tim ber can be ob ta ined  from e i th e r  o f  two sawmills -  n ear Talanga 

and San Pedro Sula.

When th e  f i r s t  dem onstration workshop is  e s ta b lis h e d , i t  should 

be a n tic ip a te d  th a t  o th e r reg io n a l ones w il l  be c re a te d  to  c a te r  

fo r  b ridge  needs w ith in  t h e i r  immediate a rea s  using lo c a l ly  

produced lumber and a  minimum o f  bought-in  s te e l  components, 
(b a s ic a lly  b lanks fo r  c u t t in g  and d r i l l i n g  th e  s p e c if ic a t io n ) .

The a s s is ta n c e  o f  o th e r o rg an iz a tio n s  would then  be req u ire d  to  
extend th e  workshop system fo r  t r a in in g  (INFOP) and fo r s e t t in g  

up workshops (CDI).

The question  o f  lo c a l  supply o f  p roperly  t r e a te d  lumber o r o f  
s u ita b le  trea tm en t means ( e .g .  d ip  d if fu s io n )  a t  th e  workshops 

them selves would be c l a r i f i e d  during  th e  p ro je c t .  Some hardwoods 

are  n a tu ra lly  very durable and may need only a simple trea tm en t 
ag a in st te rm ite s  w hile o th e rs  would re q u ire  p ressu re  im pregnation.
The p o s s ib i l i ty  o f  acq u irin g  a  mobile p ressu re  trea tm en t p la n t
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should  he in v e s tig a te d . I t s  c o s t i s  in  th e  reg ion  o f  US$ 75,000 

and i t  could  spend enough tim e in  each reg io n  to  t r e a t  th e  lumber 

re q u ire d  fo r  lo c a l  needs.

The t r a in in g  needs w il l  be c l a r i f i e d  du rin g  th e  p ro je c t and 

recommendations made fo r  r u r a l  workshop estab lishm en t w i l l  be 

made in  c o n su lta tio n  w ith CONSUPLME and CDI.

A most im portant fe a tu re  o f  th e  modular system  i s  th a t  q u a l i ty  

c o n tro l in  th e  workshop perm its a  g re a t red u c tio n  in  design and 

s i t e  work fo r  each b rid g e . The b rid g e  manual provides a l l  inform a­

t io n  necessary  fo r  e re c tin g  a  b rid g e  to  th e  standards req u ire d  

up to  30 m etres span and e re c tio n  can then  be done using  workshop 
s t a f f  and lo c a l  labour in  only  a few days. A l i f e t im e  o f  20 years 

may be expected fo r  th e  b rid g e  s tru c tu re  i f  made o f t r e a te d  P itc h  

Pine and longer i f  some o f  th e  more durab le  hardwoods a re  used 
(one su p p lie r  guarantees 20 y ears  fo r  T a n a lith  t r e a te d  P in e ) .

A fu r th e r  j u s t i f i c a t io n  i s  th a t  experience w il l  be gained in  

making b e t te r  use o f  Honduras ’ v a luab le  fo re s t  resources and so 

should le a d  th e  way towards o th e r  s t r u c tu r a l  uses in  r u r a l  a re a s .

E. O utputs:
The p r in c ip a l  ou tpu ts o f  th e  p ro je c t w i l l  be:

1) A survey o f  b rid g e  s i t e s  s u ita b le  fo r  t h i s  design .

2) An assessm ent o f c o n s tru c tio n a l tim ber sp ec ie s  w ith a s tre n g th  

c l a s s i f i c a t io n .
3) A manual s p e c if ic a l ly  p repared  fo r  Honduran c o n d itio n s , re g u la ­

tio n s  and species  fo r  fu r th e r  t r a in in g ,  m anufacture and e re c tio n  

o f  b rid g es .
k ) A dem onstration workshop w ith  to o ls  and J ig s  capable o f  b u ild in g  

p re fa b r ic a te d  b ridge elem ents.

5) Workshop s t a f f  (about 6 ) t r a in e d  in  tim ber s e le c tio n , hand ling  

and trea tm en t and in  assembly o f  p re fa b r ic a te d  modular b rid g e  

elem ents and th e i r  e re c tio n  on s i t e .
6 ) A dem onstration , p ro to type b rid g e  (o r b rid g es  i f  p o s s ib le ) .

7) A r e a l i s t i c  strategy fo r  employment in  re g io n a l workshops.
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F. A c tiv it ie s  :

(A ll a re  lo c a ted  in  Tebucigalpa and a  designated  s i t e  o r s i t e s  

in  th e  reg io n ).

D escrip tion  S ta r t in g  Time D uration

Purchase o f  secondary m a te r ia ls  Feb./March 8l  
fo r  b ridge components and work­
shop ( to o ls  and wood fo r  ta b le ,  
j i g s ,  e t c . )
N.B. Primary m a te ria ls  -  tim ber and 

s te e l  -  a re  to  be provided 
by th e  Government

1 /
5. E s ta b lish  th e  workshops, p lan  

la y o u t, make assembly ta b le ,  j i g s  
and tem plates

A p ril 1981 1 month

1 . Compile inform ation on bridge 
s i te s

May 1981 1 month

2 . Evaluate Honduran Species fo r 
co n stru c tio n  use and group in to  
s tren g th  c la sse s

A pril 1981 1 month

3. Check and adapt b ridge designs 
and procedures as req u ired  fo r  
Honduran standards,

May 1981 1 month

U. Check bridge s i t e s  and v e r ify  
s u i t a b i l i t y  and accuracy o f  
abutments

A p r il/
August

1981 ^ / 2  month

6 . A rriv a l o f  prim ary and secondary 
m a te ria ls  (P itch  Pine and S te e l)

A pril 1981 1 V 2 months

6 . ,, Manufacture o f  b ridge  elem ents May 1981 5 months

6 . T est panels May 1981 6 months

6 . Assemble e re c tio n  tr ip o d s  on 
s i t e  (s )  and prepare fo r  e re c tio n August 1981 2 months

6 . E rect b ridge  (s) S ep t. 1981 2 months

6 . T rain s t a f f  in  b a s ic  tim ber 
seasoning , s to ra g e , g rad ing  and 
p rese rv a tio n  techniques

June o r 
Ju ly

1981 ^ ¡ 2  month

7. Prepare manual A pril 1981 2 months

8 . Prepare  a  rep o rt Sept. 1981 2 months

1 / Numbers r e f e r  to  th e  corresponding number o f  the  Immediate O bjectives 
(See I I . 3 above).
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G. In p u ts :

Government Inpu ts

The Government o f  th e  Republic o f  Honduras w il l  c o n tr ib u te  to  
th e  p ro je c t in  th e  fo llow ing  way:

1. P re -p ro je c t requ irem en ts :

1 .1  Inform ation on n a tio n a l b r id g e -b u ild in g  p lans s u f f ic ie n t  fo r  

s u b s t i tu t io n  in d ic a tio n s  (CONSUPLANE).

1 .2  Inform ation  on fo re s t  re so u rces  and production  c a p a c ity , sp ec ies  
c h a r a c te r i s t ic s  (COHDEFOR).

2
1 .3  Assignment o f  a  s i t e  fo r  a  workshop (approxim ately 800 m ).
1 .  U Agreement to  use th e  p re fa b r ic a te d  modular wooden b rid g es  on a t

l e a s t  two s i te s  during  the p ro je c t and a  committment in  p r in c ip le  

to  in co rp o ra te  them in to  th e  N ational Highway Plan i f  co s t 
e f fe c tiv e n e ss  i s  proved.

1 .5  A u tho riza tion  to  spend fo r  th e  agreed budget amount.

2. Assignment o f  N ational Personnel

9 months 
6 months

7 months 
7 months

3.1 Workshop (shed approxim ately 160 m^) ,  covered s to r e ,  o f f ic e .
3.2 V ehicle s u ita b le  fo r  s t a f f  t r a v e l  and l i g h t  lo a d s , f u e l ,  l u b r i ­

c a n ts ,  maintenance and in su ran ce .

1 / Or as decided by expert

2 /  To cover expenses beyond th o se  p rov ided  fo r  in  UNDP Budget l in e  U0 /U9

2 .1 C ounterpart personnel

a ) C iv il engineer
b ) Design and s tru c tu re s

engineer

Tegucigalpa and 
designated  s i t e s

2 .2  Other

a )  Workshop s t a f f  (6 o r  7)
b ) D river
c )  O ccasional labou r as

req u ired
d) S e c re ta r ia l ,  d raughting

f a c i l i t i e s

1 /
Tegucigalpa 
Teg. and reg ions
Bridge s i t e ( s )

Tegucigalpa

2 /3. B u ild in g s, equipment and su p p lie s  —
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3.3  O ffice equipment and sup p lie s  ( ty p u ^ r i te r ,  p a p e r, e t c . ) ,  

e l e c t r i c i t y ,  te lephone a t  workshop.

3.1* Timber, m ild s t e e l  p la te s ,  b o l t s ,  n a i l s ,  w elding ro d s , oxy- 

ace ty len e .

3.5 Bridge abutments a t  designated  s i t e ( s ) .
3.6 V ehicles fo r  tra n sp o r tin g  incoming m a te ria l and b rid g e  components 

and occasional lab o u r.
3 .7  S ite  f a c i l i t i e s  fo r  e re c tio n  gang (lodg ing , camp) as req u ire d .

3.8 D raughting and B ilin g u a l S e c re ta r ia l  s e r f ic e s  in  Tegucigalpa as 

req u ired .

UNDP/UKIDO Inputs

1 . Experts

The in te rn a tio n a lly  re c ru ite d  experts  w il l  overlap  during  th e  

f i r s t  month o f  th e  p ro je c t s in c e , owing to  th e  unique n a tu re  o f  
th e  p r o je c t ,  i t  i s  u n lik e ly  th a t  th e  cu rre n t main proponent o f  

th e  system could be re le a se d  from h is  p re sen t UNDP p o s tin g  fo r 

long enough to  implement i t  e n t i r e ly  and a newcomer to  th e  system , 
however experienced , would be a t  a  d isadvan tage. The longer 

p o s tin g  w il l  be s p l i t  fo r  about 1 V 2 months le a v in g  3 months fo r  

th e  f in a l  s ta g e s . (See a lso  Proposed Work P lan , Annex One). The 

number in  paren theses r e f e r  to  various Immediate O b jec tiv es .

11-01 Timber engineer (wooden b rid g es) (2 , U, 5) 1 m/m
11-02 Timber engineer (co n stru c tio n s) ( 1 ,2 ,3 ,^ ,5 ,6 ,7 ,8 )  5 m/m

2 . T rain ing  o f  N ational Personnel

I t  i s  proposed th a t  two o r more workshop s t a f f  be sen t to  a sh o rt 

course ( l  o r  2 weeks) in  b as ic  tim ber technology e i th e r  a t  th e  

F o res try  School, Siguatepeque o r th e  Department o f  F o re s try  a t  
La Ceiba unless su ita b ly  q u a l if ie d  s t a f f  can be found. The c o s t ,  

i f  any, i s  estim ated  a t  US$ 1,000.



Equipment

Hie workshop w il l  need to  be b u i l t  o r  re n te d  and equiped w ith a 

range o f  sim ple hand and power to o l s ,  in c lu d in g :

-  R ad ia l (De Walt) saw

-  D r i l l  p ress  and b i t s  fo r  m ild s te e l
-  P ro tab le  power d r i l l  and b i t s  fo r  wood

-  P o rtab le  power c ro ss -c u t saw

-  P o rtab le  welding equipm ent, mask

-  Hammers, hand saws, wrenches, ta p e s ,  e tc .

-  C able, p u lle y  b lock and winch fo r  e re c tio n
-  H ydraulic c y lin d e r  and gp.uge fo r  p ro o f te s t in g  o f  panels p lus 

m iscellaneous m a te ria ls  as re q u ire d -

TOTAL US$ 20,600

This amount can a lso  c o n tr ib u te  to  reduce Government inpu ts  fo r 

l )  p rem ises, 2 ) raw m a te r ia ls ,  3 ) v eh ic le  o r U) o th e r  equip­

ment, bu t co n sid e ra tio n  should be given f i r s t  to  equiping a  

second workshop w ith  e s s e n t ia l  to o ls .

Work P lan

A te n ta t iv e  work plan  i s  shown under Section  7  (A c tiv i t ie s ;  o f 

t h i s  document. A proposed d e ta i le d  work p lan  (bar c h a r t)  i s  
inc luded  as Annex I  bu t th e  f in a l  d e tia le d  im plem entation w ill  

be p repared  by th e  f i r s t  expert and v e r i f ie d  w ith  th e  second 
during  th e  overlap  p e rio d , ( i f  only one ex p ert i s  r e c ru i te d  fo r  

th e  e n t i r e  p r o je c t ,  he w i l l  be so le ly  re sp o n s ib le ) .

The d e ta i le d  work plan  w il l  be annexed to  t h i s  document a f te r  i t s  

approval by a l l  th re e  p a r t ie s  concerned and w il l  be considered  an 

in te g r a l  p a r t o f i t .

Framework fo r E ffe c tiv e  P a r t ic ip a t io n  o f  N ational and In te rn a tio n a l 

S ta f f  in  th e  P ro je c t

The a c t i v i t i e s  necessary  to  achieve th e  p r o je c t 's  immediate 

o b je c tiv e s  w il l  be c a r r ie d  out J o in t ly  by th e  n a tio n a l and 
in te rn a t io n a l  s t a f f  assigned  to  i t .  The M in istry  o f  Communications,
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P ub lic  Works and T ransport w i l l  p rovide a l l  f a c i l i t i e s  and 

p re re q u is i te s  w ith co u n te rp a rt a s s is ta n c e  through th e  D irección 

G eneral de Caminos. The Consejo S uperio r de P la n if ic a c ió n  
Económica (CONSUPLANE), through th e  S e c re ta r ía  T écnica w il l  

a c t  as a  co -o rd in a tin g  body between th e  Government and th e  UNDP.

The re sp e c tiv e  ro le s  o f  th e  n a t io n a l and in te rn a t io n a l  s t a f f  s h a l l  

be in  accordance w ith th e  e s ta b lis h e d  concept and s p e c if ic  purposes 

o f  te c h n ic a l co -op era tio n . C o llab o ra tio n  w ith  th e  Centro de 

D esarro llo  In d u s tr ia l  (CDI) should be a n t i c ‘p a ted  i f  fu r th e r  

workshops in  ru ra l  areas a re  to  be e s ta b lish e d .

J . Development Support Communication 

Not ap p licab le .

K. I n s t i tu t io n a l  Framework

P lease  no te  linkage between SECOPT w ith le a d in g  ro le  and 

CONSUPLANE and COHDEFOR.

L. P r io r  O bligations and P re re q u is ite s

None, o th e r than  p re re q u is i te s  l i s t e d  in  G .l.

M. Future UNDP/UNIDO A ssistance

The Government in tends to  e s ta b l is h  .a s e r ie s  o f  reg io n a l workshops 

p o ssib ly  5 o r 6 to  supply b rid g es  in  t h e i r  a re a s . A ssis tance  in  
s e t t in g  th e se  up and in  c o -o rd in a tin g  b rid g e  b u ild in g  p lanning  

should be foreseen .

A lso , a  lo g ic a l  ex tension  o f  each workshop would be fo r  th e  

m anufacture o f  s tandard  p o r ta l  frames and t r u s s e s  fo r  s to rag e  sheds, 

farm b u ild in g s  and l ig h t  in d u s tr ia l  b u ild in g s  as w ell as wooden 

s i lo s .  This would use th e  same b a s ic  wood technology and tim ber 
eng ineering  p r in c ip le s  and would provide fu r th e r  employment and 
r u r a l  development o p p o rtu n itie s . A c o n tra c t w ith an o rg an iza tio n  
experienced in  tim ber eng ineering  a p p lic a tio n s  to  develop th e se  

designs could be a n tic ip a te d .
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PART I I I .  SCHEDULES OF MONITORING. EVALUATION AMD REPORTS

A. T r ip a r t i t e  Review Meetings

A t r i p a r t i t e  review  m eeting should he he ld  du ring  th e  5th month 

o f  th e  p ro je c t to  check p rogress and plan  th e  ex ten t o f  r u r a l  

workshops and b rid g e  b u ild in g  a c t iv i t y  deemed a p p ro p ria te .

B. E valuation

The p ro je c t w il l  be ev alua ted  b j th e  Government, UNIDO, and 

UNDP and a  dec isio n  on follow -up a c tio n  w ill  be taken  a f t e r  t h i s  

ev a lu a tio n  i s  com pleted.

C. Reports

An in te rim  p rog ress rep o rt w il l  be subm itted w ith in  two weeks 

o f  th e  end o f  th e  f i r s t  phase (month 3 ) which w i l l  p resen t 

design in fo rm atio n , sp ec ies  groups, a b ridge  s i t e  com pilation 

by D is t r ic t  and a re p o rt on th e  s ta tu s  o f  b rid g e  element co n s tru c ­

tio n  and th e  s e le c te d  s i t e s  and t h e i r  p rep a ra to ry  work.

The f in a l  rep o rt w i l l  c o n s is t o f  th e  manual and a  rep o rt 

b r ie f ly  d esc rib in g  th e  p r o je c t 's  im plem entation recommending a 

reg io n a l s tra te g y  and appending th e  in te rim  re p o r ts .  These 
should be subm itted  fo r  review by UNIDO a t  l e a s t  two weeks befo re  

th e  end o f  th e  p ro je c t and subm itted  form ally on com pletion.



-  25 -

PART IV. BUDGETS

A. UNDP Budget

HONDURAS HON/81/002/A/Ol/37 3 1 .7 .A
Development o f  P re fa b ric a te d  Modular Wooden Bridges

TOTAL 1 9 8 1

m/m US$ m/m US$

10 . P ro jec t Personnel

11 . Experts

11-01 Timber Engineer (Wooden B ridges) 
11-02 Timber Engineer (C onstructions)

1 5,800  
5 29,000

1 5,800  
5 29,000

11-99 Sub-Total

15. Experts t r a v e l  a t  150/month

6 3U.800 

900

6 3U,800 

900

19. T otal Personnel Component 35,700 35,700

30. T raining

33. In Service T rain ing 1/2 1,000 1/2 1,000

39. T otal T raining Component 1/2 1,000 1/2 1,000

1*0 .

*»9.

Equipment
T otal Equipment Component 20,600 20,600

50. M iscellaneous

52. Reports (Manual) 2,200 2,200

53. Sundries 500 500

59. T otal M iscellaneous Component 2,700 2,700

99. GRAND TOTAL 60,000 60,000
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Government Budget

P ro je c t Budget covering  th e  Government's C on tribu tion  in  Kind
(Lem piras)

Country: Republic o f  Honduras

Number: HON/81/002/A/01/37
T i t l e :  Development o f  P re fa b r ic a te d  Modular

Wooden Bridges

Personnel TOTAL 1 9 8 1 -
ш/ш L. m/m L.

1 C iv il  Engineer 
1 S tru c tu re s  Engineer 

1 Workshop S uperv iser
1 S ite /E re c tio n  S uperv iser

2 S k ille d  O perators -  C arpenters

1 Welder -  M achinist

2 Sem i-Skilled  A ss is ta n ts  

1 D river
-  S e c re ta r ia l ,  Draughting S ta f f  

Equipment and Supplies —̂

Rav m a te r ia ls  fo r  p ro to types

O peration and Maintenance o f  
equipment and v eh ic le s

Land fo r  workshop s i t e

Workshop b u ild in g (s )

TOTAL

9
6
7

3

7

7
7

7

9
6

7
3

7
7

7

7

25,000  25,000

p.m. p.m.

р#ш* p«&*

p*m* р«1П*

1 /  Beyond th a t  covered by th e  UNDP in p u t.



A c tiv ity 1981 Feb. Mar. A p ril May June Ju ly  August S ep t. O ctober Nov. Dec.

Expert 11-01 
Expert 11-02

C ounterpart 1

C oun terpart 2

1 . Compile b rid g e
s i t e  in fo .

2 . E valuate /g roup
hardwoods

3. Adapt designs
U. Choc*, s i t e s /  

abutm ents
5. B uild workshop

J ig s ,  e tc .
6 . Receive raw

m a te r ia ls
6 . Make b rid g e  elem ents
6 . T est elem ents
6 . Make e re c tio n  tr ip o d s  and 

p rep are  s i t e s
6 . E rec t b rid g es
7 . P repare  manual
8 . P repare  re p o r t

PROPOSED W
ORK PLAN
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Post T i t le :

DRAFT JOB DESCRIPTION 

HON/81/002/11-01

Timber Engineer (Wooden B ridges)

D uration: 1 month

Date Required: 1 A pril 1981

Duty S ta t io n : Tegucigalpa

Purpose o f  P ro je c t :  To a s s i s t  th e  Government in  improving th e  n a tio n a l
road  network by developing th e  c a p a b il i ty  o f  making
and e re c tin g  p re fa b r ic a te d , modular wooden b r id g e s .

D uties : The expert w il l  work w ith  c o u n te rp a rt personnel o f  th e
M in is te rio  de Comunicaciones, Obras Publicas y
Transporte to  e s ta b l is h  a  workshop and produce modular
elem ents fo r  th e  e re c tio n  o f  a  p ro to type  b r id g e (s ) .
In p a r t ic u la r  he w i l l :

(1) Supervise th e  c re a tio n  o f  a workshop, purchase o f  
to o ls  and equipment and th e  making o f  J ig s  and 
tem p la tes .

(2) Check and adapt th e  designs developed in  Kenya 
to  s u i t  Honduran cond itions  and P itc h  Pine 
inc lud ing  such p re se rv a tiv e  trea tm en t as necessary

(3) V erify  th e  o rd erin g  o f  prim ary raw m a te r ia ls  done 
as a p re -p ro je c t a c t iv i t y  and modify o r make­
up as req u ired .

(U) S elec t s i te s  fo r  b ridge  e re c tio n  and ensure th a t  
abutments co n s tru c tio n  i s  adequate.

(5) Evaluate a v a ila b le  hardwood sp ec ie s  fo r  s u i ta ­
b i l i t y  fo r  b rid g e  c o n s tru c tio n .

D uties b and 5 are  expected to  be c a r r ie d  out in
co -o p era tio n  w ith th e  tim ber ex p e rt.

Language 
Requirements : Spanish o r English

Q u a lif ic a tio n s : C iv il o r s t r u c tu ra l  eng ineer w ith  experience in  
tim ber b ridge b u ild in g .

Background
In form ation ; (see p ro je c t document)
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DRAFT JOB DESCRIPTION 
H0N/81/002/11-02

Post T i t le : Timber Engineer (C onstructions)

D uration: 5 months ( s p l i t )

Date Required: 15 A pril 1981

Duty S ta tio n : Tegucigalpa

Purpose o f  P ro je c t: To a s s is t  th e  Government in  improving th e  n a tio n a l 
road network by developing th e  c a p a b ili ty  o f  making 
and .e rec ting  p re fa b ric a te d , modular wooden b ridges .

D uties: The expert w ill  work w ith counterpart personnel o f  th e
M inisterio  de Comunicaciones, Obras Públicas y
Transporte to  e s ta b lis h  th e  c a p a b ili ty  in  Honduras o f
making p re fa b ric a te d  modular wooden b ridges.
In p a r t ic u la r  he w i l l :

(1) A ssist th e  f i r s t  expert in  c re a tin g  a workshop and 
make J ig s  and tem plates.

(2) Evaluate av a ilab le  hardwood species fo r  th e i r  
s u i ta b i l i ty  fo r  such bridge co nstruc tion  and group 
them in to  s tren g th  c la sse s .

(3) Supervise th e  production o f  b ridge components and 
t r a in  n a tio n a l s t a f f  in  a l l  aspects  o f  th e i r  
manufacture.

(U) Erect a b ridge  (or more i f  possib le ) on se le c te d  
s i te s  ensuring s u f f ic ie n t  p relim inary  work on 
abutments has been c a rr ie d  out by th e  Government.

(5) Prepare a  manual d e ta ilin g  a l l  inform ation necess­
ary  fo r making bridge modules and e re c tin g  b ridges 
in  Honduras.

(6 ) Prepare a rep o rt shoving th e  ex ten t to  which these  
bridges might be used in  Honduras and recommending 
fu r th e r  workshop s i te s  to  f i t  in to  th i s  demand 
p a tte rn  as w ell as t r a in in g  requirem ents and 
s tru c tu ra l  a ss is tan ce  needed fo r e s ta b lish in g  
v iab le  small e n te rp r is e s .

* This would include a com pilation o f p o te n tia l b ridge 
s i te s  and a species ap p ra isa l.
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Language 
Requirements :

Q u a lif ic a tio n s  :

Background
Inform ation :

(7) Carry out any o th e r  work p o ss ib le  to  a s s i s t  in  
th e  speedy in co rp o ra tio n  o f  t h i s  b rid g e  system 
in to  Honduras' n a tio n a l p la n s .

Working knowledge o f  Spanish e s s e n t ia l

C iv il o r  s t r u c tu r a l  eng ineer w ith  experience in  
tim ber b rid g e  b u ild in g . Knowledge o f  s tre n g th  
c l a s s i f i c a t io n  o f  tim ber sp ec ies  e s s e n t i a l .

(see  p ro je c t document)



ANNEX IV.

a) Tools Required for Workshop - (Leap's)

Unit Costs Estimated Costs (L)

1 . D r i l l  P ress  fo r  s t e e l  and h i t s l .,800 + 200 2,000

2 . O xy-acetylene to rch  and c y lin d e rs 500

3. Welding equipment w ith rods and 
mask 1,500

1*. F ile s 1*0

5. (U) 3m Tapes, (2) 30m, (2) s t e e l  
r u le s ,  (2 ) sc r ib e s 1*0 + 60 + 10 + 10 120

6 . . 2 " n u ts
2 S ets o f  wrenches ( /g "  ~ 1*b o l t s ) 50 100

7. Template s t e e l  -  2k gauge — 10

8 . P o rtab le  d r i l l  (power) fo r  wood 
and b i t s 600 *  1»0 61*0

9. P o rtab le  power X-cut saw + 3 b lades 365 + 55 1*20

10 . Hammers (6 ) 10 60

11 . (2 ) Anger d r i l l s  and b i t s 1*0 + 1*0 160

12 . Hand saw, X- cu t (2) 30 6o
13. Heavy duty  v ic e  (5") 160 160

1U. 3 Shovels 10 30
15. H ydraulic lo ad  cy lin d e r and gauge 2,000  ( e s t . )

7,800

Other ta b le s ,  c a b in e ts , s to rag e  space 300

T o ta l o f  Table e tc . 200

500

T o ta l Workshop 8,300



ANNEX

b ) Timber R equired fo r  Assembly .F ig /T ab le

Item L_ W_ Th No

1. P o s ts / le g s 800 X

OinH

X 100 U

2. Long s id e s 3,000 X 250 X 50 It

3. Short s id e s 1,7 50 X 150 X 100 it

U. Top p ie ces 3,000 X 250 X 50 2

5. Long b race 3,000 X 250 X 50 1

6. D iagonals 2 ,3 0 0 X 150 X 50 2

7. Guide 1,5 00 X

0ir\
CM X 50 1

8. B o lts ,  hardw are, e tc .

(P .6 9 ) c ) Wet C rossing  Equipment

1 . T i r f o r  winch 3t
2 . Double sheaved b locks 3t
3. S in g le  sheaved b lock  3t 
U. Bow sh ack le s  2 t

5. Anchor w ires  5m
6 . Suspension w ire  50m

7. Haul w ires  15m
8 . H arnesses 3m

9. Shear le g s



IV. Continued

x V ol/pce = Vol(m^) B dft. Cost approx. 1 .6 /b f

.0120 . 0U8 20.6 1 2 . U

.0375 .150 6U.5 38.7

.0263 .105 lt5.2 27 .1

.0375 .075 32.2 19.**

.0375 .038 16.1 9 .7

.0173 .035 lU.9 8 .9

.0188 .019 8.1 l*.9

.it 70 201.6 121.1

78.9

2 0 0.0

No. Unit Cost Cost

It
2

1
8

2
1
2 
2



ANNEX IV. Continued

(P.69) c) Wet Crossing Equipment Cont. No.

I

10. Cap with "U"
11. Chemicals for soil poisioning
12. Epoxy for grouting anchor bolts
13. Extra bearers and guides

1






