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T h i s  Paper  i s  somewhat l i g h t w e i g h t  (pun i n t e n d e d )  by comparison 
w i t h  o t h e r  t o p i c s  b e i n g  d i s c u s s e d  a t  t h i s  c o n f e r e n c e .  None t h e  
less,  t o  my s i m p l e  way of  t h i n k i n g  it i s  of  paramount impor tance  
and a l l  t o o  o f t e n  i s  on ly  b r i e f l y  d e a l t  w i t h  by membrane 
d e s i g n e r s .  Pe rhaps  it is  because ,  l i k e  m y s e l f ,  w e  ( d e s i g n e r s )  
a r e  j u s t  coming t o  g r i p s  w i t h  t h e  problems of c o n v e r t i n g  s t r u c t u r a l  - 

membranes ( c a p a b l e  of  t h e  most e l e g a n t  of  f r e e  form s h a p e s )  i n t o  
u s e f u l  b u i l d i n g  e n c l o s u r e s .  W e  t e n d  t o  spend such c o n s i d e r a b l e  
t i m e  surmounting t h e s e  d i f f i c u l t i e s  t h a t  l i t t l e  i f  any t i m e  i s  
s p e n t  i n  d e t a i l i n g  t h e  c o n n e c t i o n s  t o  t h e  s u p p o r t  s t r u c t u r e .  
Mostly it g e t s  l e f t  t o  o t h e r s  w i t h  t h e  r e s u l t s  b e i n g  t h e  most 
e l e g a n t  s t r u c t u r e s  w i t h  some o f  t h e  u g l i e s t  c o n n e c t i o n s  ... p e r h a p s  
f o r g i v a b l e  i f  concea led  from view, b u t  a l l  t o o  o f t e n  i n  " f u l l  
f r o n t a l "  f o r  a l l  t o  see. 

I have no d i s p u t e  w i t h  t h e  M o d e r n i s t s 1  d ic tum "form f o l l o w s  
f u n c t i o n " ,  however even t h e  B r u t a l i s t s  abhor red  t h a t  which was 
p l a i n  u g l y .  What I ' d  l i k e  t o  d o  i n  t h i s  Paper  i s  q u i c k l y  examine 
a  random s e l e c t i o n  o f  s t r u c t u r e s  t o  a n a l y s e  t h e  membrane / s t ruc tu re  - - 

i n t e r f a c e .  

You may b e  wondering abou t  t h e  " a r m i d i l l o "  s t r u c t u r e  ( p l a t e  1) .  
I t  i s  o n l y  t o  p r o v i d e  i n t r i g u e  ... w e ' r e  i n t e r e s t e d  i n  what  i s  
above ( p l a t e  2 ) .  

The canopy s h e l t e r  

These a r e  o b v i o u s l y  t h e  s i m p l e s t  s t r u c t u r e s  t o  s u p p o r t ,  g e n e r a l l y  
e l e g a n t ,  f r e e  form s h a p e s ,  t e n s i o n e d  a t  t h e  edges  w i t h  t h e  f o r c e s  
drawn t o g e t h e r  a t  nodes,  s t r u t t e d  o v e r  py lons  and r e s t r a i n e d  a t  
b u t t r e s s e s .  These s t r u c t u r e s  a r e  v e r y  s i m p l e ,  v e r y  e l e g a n t ,  u s e  
a  minimum o f  s t r u c t u r e  and u t i l i z e  a l m o s t  e x c l u s i v e l y  t h e  s t r u c t u r a l  
c a p a b i l i t i e s  o f  t h e  membrane. 

Needless  t o  s a y ,  b u i l d i n g  d e s i g n e r s  have  become enchan ted  w i t h  t h e  
p o t e n t i a l  o f  such s t r u c t u r e s  and i n e v i t a b l y  began dreaming of 
membrane s t r u c t u r e s  a s  b u i l d i n g  e n c l o s u r e s .  

The t r a n s l u c e n t  roof  

A n a t u r a l  p r o g r e s s i o n  was t h e  t r a n s l u c e n t  s t r u c t u r a l  membrane r o o f  
( p l a t e s  3 and 4 )  . 



~t once  you cou ld  p r o v i d e  n a t u r a l  d a y l i g h t  w i t h i n  w h i l e  p r o v i d i n g  
s h e l t e r  from t h e  e lements  and becuase  of  t h e  amazing absence  o f  
dead l o a d ,  a l l  w i t h  t h e  minimum o f  s t r u c t u r e .  I n t r i g u i n g l y  f o r  
such  e l e g a n t ,  seemingly  gossamer t h i n  r o o f s ,  t h e  r e s t r a i n t s  
r e q u i r e d  t o  s e c u r e  t h e s e  c a n o p i e s  w e r e  c o n s i d e r a b l e .  The r e s u l t  
i n  many c a s e s  h a s  been c o n s i d e r a b l e  u g l i n e s s  w i t h  a l l  t h e  h a l l -  
marks o f  a n  a f t e r t h o u g h t  ( p l a t e  4 ) .  

The d e t a i l i n g  of  t h e  membrane/s t ruc ture  i n t e r f a c e  i s  no s m a l l  
problem and i f  t o  be l e f t  v i s i b l e ,  consumes c o n s i d e r a b l e  t h o u g h t  
and i n  a  l o t  o f  i n s t a n c e s  i s  s t i l l ,  f o r  one r e a s o n  o r  a n o t h e r ,  
n o t  a d e q u a t e l y  r e s o l v e d .  

Another  o p t i o n  i s  t o  comple te ly  h i d e  t h e  s t r u c t u r e ,  
a  n o t  u n r e a s o n a b l e  o p t i o n  g i v e n  t h e  expense t h a t  may b e  incur re^ 
( b o t h  d e s i g n i n g  and f a b r i c a t i n g )  a  v i s u a l l y  a p p e a l i n g  membrane/ 
s t r u c t u r e  i n t e r f a c e .  

The membrane n o v e l t v  

One a b r o g a t i o n ,  a t  which I c r i n g e  every  t i m e  I n o t i c e  one ,  i s  t h e  
membrane s t r u c t u r e  a s  n o v e l t y .  I i n s e r t  t h i s  h e r e  f o r  w h i l e  n o t  
q u i t e  b e i n g  w i t h i n  t h e  scope  o f  t h i s  P a p e r ,  t h e y  a r e  a l m o s t  
u n i v e r s a l l y  c h a r a c t e r i s e d  by clumsy d e t a i l i n g  and i n a p p r o p r i a t n e s s .  

The u n w r i t t e n  r u l e  of c u r r e n t  d e s i g n e r s  must be:  " I f  you h a v e n ' t  
g o t  a  f a b r i c  s t r u c t u r e  i n  it somewhere, you a r e  d e f i n i t e l y  n o t  
HIP". How many u t t e r l y  b o r i n g  b u i l d i n g s  do w e  see w i t h  a  d inky  
l i t t l e  f a b r i c  canopy o v e r  t h e  e n t r a n c e  ... o r  i n  o u r  c a s e  ( p l a t e s  
5 and 6 ) two t o t a l l y  e x t r a v a g a n t  s k y l i g h t s  where t h e  s u p p o r t  
s t r u c t u r e ,  s u p e r b l y  d e t a i l e d  i n  t h i s  c a s e  and a t  many t i m e s  t h e  
c o s t  of  t h e  membrane makes one  wonder ... why u s e  membranes a t  
a l l ?  

The comple te  membrane b u i l d i n q  

T h i s  i s  t h e  u l t i m a t e  outcome o f  s t r u c t u r a l  membrane t echno logy  
mee t ing  t o t a l l y  t h e  r e q u i r e m e n t s  of  b u i l d i n g  e n c l o s u r e .  Z e n i t h  I 
( p l a t e s  7 and 8 ) had t o  t a c k l e  a l l  t h e  problems o f  such an 
e n t e r p r i s e ;  t h e  problems of  r e c t i l i n e a r  door  i n s e r t s  i n  t h e  
membrane, t h e  membrane t o  ground d e t a i l ,  t h e  membrane t o  s t r u c t u r e  
d e t a i l .  While t h e  s o l u t i o n s  h e r e  a r e  r e l a t i v e l y  s u c c e s s f u l ,  t h e  
s o p h i s t i c a t i o n  of  t h e  d e s i g n e r s '  a b i l i t y  can  be  c l e a r l y  s e e n  i n  
t h e  e v o l u t i o n  o f  Zen i th  11. 

Thus, i n  summary, some of  t h e  s i m p l e s t  i d e a s  a r e  t h e  most  
memorable and i f  a l l  I have done today i s  provoke a  l i t t l e  more 
t h o u g h t  from d e s i g n e r s ,  t h e n  any s m a l l  c o n t r i b u t i o n  t o  t h i s  
c o n f e r e n c e  h a s  been wor thwhi le .  A s  a  c o n t i n u a l  reminder  t o  
myself  o f  t h e  enormous p o t e n t i a l  o f  membrane s t r u c t u r e s  f o r  t h e  
f u t u r e  I s t i l l  w a i t  f o r  a  commission t o  d e s i g n  an  e a r t h  s h e l t e r  
membrane s t r u c t u r e  ( p l a t e s  9 and 10 ) . 
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