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U n i t e d .Nat ions I n d u s t r i a l Development 
O r g a n i z a t i o n (UNIDO) h a s d e v e l o p e d t h r o u g h 
a p r o j e c t i n Kenya, a u n i q u e b r i d g e s y s t e m , 
most s u i t a b l e f o r s e c o n d a r y and a c c e s s 
r o a d s i n d e v e l o p i n g c o u n t r i e s . T h e s e 
b r i d g e s c a n ' span u p t o 30 m e t r e s ( l o n g e r 
b r i d g e s w i t h m u l t i p l e s p a n s a r e p o s s i b l e ) 
and c a r r y u p t o 40 t o n n e s l i v e l o a d . These 
a r e f u l l y e n g i n e e r e d s t r u c t u r e s and i t . 
i s e x t r e m e l y i m p o r t a n t t h a t h i g h q u a l i t y 
c o n t r o l i s e x e r c i s e d i n s e l e c t i o n o f 
m a t e r i a l ( s p e c i a l l y t i m b e r ) and d u r i n g 
m a n u f a c t u r e o f t h e b r i d g e components 
and e r e c t i o n a t t h e s i t e . 

T h i s t y p e o f b r i d g e h a s < b e e n s u c c e s s f u l l y 
b u i l t i n t h e C e n t r a l A f r i c a n R e p u b l i c , 
Honduras , Kenya and Madagascar under 
UNIDO a u s p i c e s w h i l e . i n C o s t a R i c a a 
commerc ia l f i r m h a s e r e c t e d s e v e r a l o f 
t h e s e b r i d g e s a l t h o u g h somewhat m o d i f i e d . 
A f u l l - s c a l e programme t o u s e t h i s s y s t e m , ' 
h a s b e e n . l a u n c h e d by t h e M i n i s t r y o f 
P u b l i c Works i n Honduras . 

The b a s i c e l e m e n t o f t h i s ' b r i d g e s y s t e m 
i s a t r i a n g u l a r 3 - m e t r e l o n g t i m b e r p a n e l 
( f i g . 1 ) w i t h m i l d s t e e l p l a t e s . p i n n e d 
and s p o t w e l d e d a t . t h e - j o i n t s and w e i ­
g h i n g s 1 5 0 - 2 0 0 kg d e p e n d i n g on t h e m a t e r i a l 
u s e d and t h e p a n e l c a n e a s i l y be c a r r i e d 
by 4 t o 6 men. The T r i a n g u l a r component s 
c a n be made i n s m a l l w o r k s h o p s and t h e n 
t r a n s p o r t e d w i t h o u t h e a v y l i f t i n g equ ipment 
and o n c e t h e abutments - a r e b u i l t , t h e s e ' 
c a n be e r e c t e d i n a f ew d a y s u s i n g d e r r i c k s 
o r t o w e r s , c a b l e - and w i n c h a r r a n g e m e n t s . ' 
The . e x p e c t e d l i f e t i m e o f t h e b r i d g e 
i s b e t w e e n 15 and- 25 y e a r s d e p e n d i n g 
on s e v e r a l f a c t o r s ; t h e main f a c t o r b e i n g 
t h e d u r a b i l i t y o f t h e t i m b e r u s e d . 

I n t h e c o n s t r u c t i o n • o f t h e s e b r i d g e s 
a l m o s t any s p e c i e s o f t i m b e r may b e u s e d , 

p r o v i d e d t h e t i m b e r i s s e l e c t e d f o r q u a l i t y 
and i t s s t r e n g t h i P r e s e r v a t i v e t r e a t m e n t 
i s n e c e s s a r y i f t h e t i m b e r s p e c i e s i s 
n o t n a t u r a l l y d u r a b l e . . S t r i c t q u a l i t y 
c o n t r o l , t e s t l o a d i n g o f e a c h p a n e l and 
a t t e n t i o n t o d e t a i l a r e n e c e s s a r y f o r 
s a f e t y and t o a v o i d p r o b l e m s i n e r e c t i o n . 

The c o s t s w i l l v a r y from country , t o c o u n t r y 
and depend m o s t l y on t h e s o u r c e o f s u p p l y 
o f m a t e r i a l s ( i m p o r t e d or l o c a l ) T h i s s y s t e m 
may n o t be e c o n o m i c a l i n - some d e v e l o p i n g 
c o u n t r i e s where c o s t o f ( • r e i n f o r c e d and 
s o m e t i m e s p r e s t r e s s e d c o n c r e t e c o n s t r u c t i o n 
i s c o m p a r a b l e . 

Triangular Timber Panel 

The b a s i c e l e m e n t o r t h e module o f c o n s ­
t r u c t i o n o f t i m b e r p a n e l i s 3 ; ; m . i n l e n g t h 
a n d . 1 . 6 m e t r e s i n h e i g h t , and b r i d g e s p a n s 
a r e p o s s i b l e i n 3 m e t r e m o d u l e s . T h i s 
d i m e n s i o n i s t h e ' p r e c i s e measurement 
from c e n t r e . t o c e n t r e o f t h e l a t e r a l 
p i n s r e c e i v i n g . t h e l o w e r c h o r d s . T h e p a n e l s 
c o n s i s t o f v e r t i c a l l y n a i l e d - l a m i n a t e d 
members w h i c h a r e formed i n a j i g . The 

'modular p a n e l w i t h i t s c o n n e c t i n g p l a t e s 
and b r a c i n g b r a c k e t s i s c o m p l e t e l y , f a b r i ­
c a t e d and t e s t e d i n . a workshop b e f o r e 
b e i n g t r a n s - p o r t e d t o s i t e . - t h e . t i m b e r s 
f o r m i n g t h e p a n e l a r e c o n n e c t e d w i t h 
s t e e l p l a t e s and d o w e l s . At t h e end o f 
t h e t o p c h o r d t h e r e i s a p i n p r o j e c t i n g 
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i n t h e d i r e c t i o n o f t h e • s p a n which l o c a t e s 
i n t h e h o l e of t h e n e x t p a n e l . At t h e 
bottom of t h e p a n e l , p i n s a r e p r o j e c t i n g 
on e a c h s i d e a t r i g h t a n g l e s t o t h e p l a n e 
of t h e pane l t o r e c e i v e c h o r d s , i t i s 
an important f e a t u r e o f t h e d e s i g n t h a t 
a l l t h e p a n e l s a r e of i d e n t i c a l shape 
and o u t l i n e , w i t h t h e i r c r i t i c a l d i m e n s i o n s 
c l o s e l y c o n t r o l l e d . In o r d e r t o a c h i e v e 
t n i s , t h e y a r e f a b r i c a t e d and a s s e m b l e d 

i n j i g s and e a c h p a n e l i s proof tested 
f o r l o a d i n g when f u l l y a s s e m b l e d . 

F i g . 2 . T e s t i n g o f a t i m b e r t e n s i o n 
member. 

The p a n e l s a r e c o n n e c t e d i n l i n e s a s shown 
i n f i g . 3 t o make up t r u s s e s . T h i s i s 
a c h i e v e d by t h e s p i g o t and s o c k e t arrangement 
a s .ment ioned e a r l i e r . Lower c h o r d s are 
s i m p l e s t e e l members w h i c h l a p i n t o l a t e r a l 
s p i g o t s p r e v i o u s l y p r o v i d e d on t h e l ower 
s t e e l p a n e l p l a t e s . However t h e d e v e l o p m e n t 

on t h e u s e of t i m b e r t o r e p l a c e t h e above 
l ower s t e e l p a n e l p l a t e i s underway, 
f i g . 2 shows a f u l l s i z e t e n s i o n chord 
t o be u s e d f o r t h i s purpose b e i n g t e s t e d . 
The t r u s s e s ( w h i c h a r e made up o f p a n e l s ) 
a r e i n t u r n j o i n e d t o g e t h e r s i d e by s i d e 
i n p a i r s and a r e b r a c e d t o one a n o t h e r 
t o c r e a t e a g i r d e r c o n s t r u c t i o n ( f i g . 
3 ) . T h i s c r o s s - b r a c i n g has a v i t a l f u n c t i o n 
i n e n s u r i n g t h a t t h e g i r d e r s a c t a s e n t i r e 
:omponents s h a r i n g t h e l o a d s be tween i n d i ­
v i d u a l t r u s s e s . I f t h e p a n e l s and b r a c i n g s 
a r e c o r r e c t l y manufac tured , i n a s s e m b l i n g 
t h e g i r d e r s , t h e r e i s h a r d l y any p o s s i b i l i t y 
of d i m e n s i o n a l i n a c c u r a c y i n t h e f i n i s h e d 
b r i d g e e i t h e r i n t h e span or t h e w i d t h . 
I n a d d i t i o n t o t h e v e r t i c a l c r o s s - b r a c i n g 
p r e v i o u s l y ment ioned t h e r e a r e h o r i z o n t a l 
b r a c i n g p i e c e s w h i c h a r e n a i l e d i n p l a c e 
d u r i n g c o m p l e t i o n of t h e s u p e r s t r u c t u r e 
a f t e r t h e l a u n c h i n g i s c o m p l e t e d . 

Depending on t h e t r a f f i c l o a d s and s p a n , 
i t i s p o s s i b l e t o have d i f f e r e n t s e c t i o n s 
of t w o , f o u r , s i x or e i g h t t r u s s s y s t e m s . 
The b a s i c modu le i s i n v a r i a b l e hence t h e r e 
i s an e c o n o m i c a l range o f s t r u c t u r a l d u t y . 
However w i t h i n t h i s r a n g e , c o m b i n a t i o n s 
of r e q u i r e d span and p r o p o s e d t i m b e r s p e c i e s 
t o g e t h e r w i t h p o s s i b l e c r o s s s e c t i o n a l 
a r r a n g e m e n t s a r e a s s e s s e d i n a r r i v i n g 
a t a d e s i g n f o r a p a r t i c u l a r b r i d g e . F i g . 
4 shows a c r o s s s e c t i o n o f a f o u r t r u s s 
s y s t e m b r i d g e . 

Launching of the Bridge 

In a d d i t i o n t o t h e p r e p a r e d roadway a 
work ing a r e a o f f i r m ground somewhat w i d e r 
t h a n t h e normal c a r r i a g e way i s r e q u i r e d 
a d j a c e n t t o e a c h abutment i n o r d e r t o 
p r o v i d e s a f e b a s e f o r t h e t o w e r s and t h e 
l a u n c h i n g e q u i p m e n t . The p r e f e r r e d 
method of l a u n c h i n g i s t o u s e t o w e r s 
or d e r r i c k s on e a c h bank b e n e a t h one 
of wh ich t h e g i r d e r t o be l a u n c h e d 
i s a s s e m b l e d . The t o w e r s c o u l d be 
made from t i m b e r p o l e s of 150 mm d i a m e t e r 
a t t h e t i p s or from s t e e l p o l e s of 
100 mm d i a m e t e r . As l a u n c h i n g 
p r o c e e d s , t h e g i r d e r i s drawn a c r o s s 
t h e span s u s p e n d e d from an o v e r h e a d c a b l e . 
The e n t i r e l a u n c h c a n be a c h i e v e d w i t h o u t 
c r a n e s u s i n g t h e t o w e r s y s t e m i n c o n j u n c t i o n 
w i t h hand o p e r a t e d w i n c h e s ( f i g . 5 ) . 
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Fig.5. Erection of a bridge using 
towers, cables and winches. 

Fig.6. Part of a completed bridge. 

Bearing Pads 

Male and female bearing plates are part 
of the design forming supports for the 
bridge at each end of the span. For wooden 
bridges of this size, such simple bearings 
have proven perfectly adequate and provision 
for expansion such as with roller bearings 
is unnecessary. The Bearing plates may 
be set in position with cast in anchor 
bolts on the near side of the span but 
it is essential to leave open pockets 
and to grout in the anchor bolts on the 
far side after launching. This method 
accommodates slight variations in span 
and camber which are inevitable even 
in an accurately made structure of this 
type. 

Superstructure 

After launching all girders and aligning 
them on the bearings, the superstructure 
is built. Then temporary bracing Is replaced 

with permanent bracing while the vertically 
nail-laminated deck is built, the anchor 
bolts on the far bank are only grouted 
into their pockets when nearly all of 
the dead weight of the superstructure 
has been added. A small part of the deck 
at each end of the span should be made 
removable for access and maintenance 
of the bearings. Fig. 6 shows a completed 
bridge. 
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