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There w i l l  be many d i f f e r e n t  i n t e r e s t s  r ep re sen t ed  a t  t h i s  f i r s t  
membrane s t r u c t u r e  seminar i n  Queensland. There w i l l  be many who 
know much more t han  I do about  them and doub t l e s s  some f o r  whom 
t h i s  is a lmos t  t h e  f i r s t  exposure t o  t h i s  form o f  c o n s t r u c t i o n .  

The view p o i n t  t h a t  I would l i k e  t o  t a k e  i n  t h i s  t a l k  is  from t h e  
d e s i g n e r s  and u s e r ' s  p o i n t  o f  view, and i n  t h i s  case t h e  des igne r  
is  one whose t a s k  is t o  f i t  t h e  s t r u c t u r e  i n t o  i t s  environment,  be  
t h a t  l andscape ,  b u i l d i n g ,  r e c r e a t i o n  space ,  e x h i b i t i o n  s h e l t e r ,  
a g r i c u l t u r a l  o r  i n d u s t r i a l  con tex t .  

I t  is a  g r e a t  honour t o  be asked t o  g i v e  t h i s  t a l k  i n  Brisbane a t  
t h i s  t ime ,  f o r  t h e  proposed membrane s t r u c t u r e  t o  cover  p o r t i o n  o f  t h e  
Expo 88 Exh ib i t i on  w i l l  s u r e l y  be one o f  t h e  most n o t a b l e  membrane 
s t r u c t u r e s  i n  t h e  world t o  d a t e  and should r e a l l y  pu t  t h i s  t ype  o f  
s t r u c t u r e ,  which has  been s i t t i n g  i n  t h e  wings h e r e  f o r  some y e a r s ,  
r i g h t  on t h e  f o r e f r o n t  o f  t h e  A u s t r a l i a n  c o n s t r u c t i o n  s t a g e .  

The e f f e c t  o f  t h i s  s t r u c t u r e  on t h e  psyche o f  t h o s e  v i s i t i n g  Expo 
I am s u r e  w i l l  prove dynamic, and a l l  p a r t i e s  t o  t h e  concept ion  and 
implementation a r e  t o  be congra tu l a t ed  i n  t h e i r  f o r e s i g h t  i n  
b r ing ing  t h i s  g r e a t  p r o j e c t  towards r e a l i t y .  

My own involvement i n  Membrane S t r u c t u r e s  t o  d a t e  has  been a t  a  
sma l l e r  s c a l e ,  and i n  t h i s  b r i e f  t a l k  I would l i k e  t o  dwel l  a  
l i t t l e  on t h e  d e t a i l e d  exper ience  I have had wi th  t h i s  t ype  o f  
s t r u c t u r e  i n  A u s t r a l i a  and fo l lowing  t h a t ,  t o  s e t  some s i g h t s  f o r  
t h e  f u t u r e  development o f  membrane s t r u c t u r e s  e s p e c i a l l y  i n  a  t r o p i c a l  
s e t t i n g .  

A s  t h i s  t a l k  is in tended  t o  be a n  overview, I a l s o  f e e l  r e s p o n s i b l e  t o  
g i v e  a  b r i e f  po t t ed  h i s t o r y  o f  membrane s t r u c t u r e s  i f  t h o s e  who a r e  
f a m i l i a r  w i t h  t h e  medium w i l l  a l l ow  t h i s  indulgence.  

The o t h e r  broad comment I would l i k e  t o  make is t h a t  a l though 
c o n s t r u c t i o n  technology t ends  t o  move f a i r l y  q u i c k l y ,  it is very 
e x c i t i n g  t o  be involved i n  what a r e  t h e  e a r l y  s t a g e s  i n  A u s t r a l i a  
of  a t o t a l l y n e w  way o f  looking  a t  s t r u c t u r e s .  
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I r e a l l y  f e e l  w e  are s t i l l  i n  t h e  k indergar ten  o f  p o s s i b i l i t i e s  o f  
t h e  medium and d o n ' t  b e l i e v e  I am o v e r s t a t i n g  i ts  importance i f  
I compare t h e  i n t r o d u c t i o n  t e n s i o n  s t r u c t u r e s  wi th  t h e  i n t r o d u c t i o n  
o f  r e i n f o r c e d  conc re t e .  Perhaps it i s  n o t  a s  widespread y e t  
throughout  t h e  i n d u s t r y ,  bu t  t h e  p o t e n t i a l  f o r  p rovid ing  speedy, 
economic and d u r a b l e  s h e l t e r  has  n o t  y e t  been g e n e r a l l y  recognised  
by t h e  c o n s t r u c t i o n  community, l e t  a l o n e  t h e  c l i e n t  community a t  
l a r g e .  

H I  STORY 

F i r s t ,  t h e  p o t t e d  h i s t o r y ,  and I am indebted t o  my co l l eague  Er i ch  
Dollansky f o r  t h e  m a t e r i a l  o f  t h i s  s e c t i o n  o f  t h e  t a l k ,  a s  w e l l  
as t h e  e x c e l l e n t  p u b l i c a t i o n s  prepared by t h e  Membrane S t r u c t u r e s  
Research I n s t i t u t e  a t  t h e  Un ive r s i t y  o f  N.S.W. 

The forerunner  o f  t oday ' s  widespread r o o f i n g  s t r u c t u r e s  sprang  f o r t h  
i n  t h e  dawning c h a p t e r  of  h i s t o r y .  

Tents  ( o r  t e n t - l i k e  c o n s t r u c t i o n s )  rank among man's o l d e s t  dwel l ing  
p l a c e s ;  t h e  f i r s t  v e s t i g e s  d a t e  back t o  t h e  e a r l y  Stone Age. 
Indeed, t h e  t e n t  must be cons idered  a  i n t e g r a l  p a r t  o f  dawning 
c i v i l i s a t i o n .  Nomadic peoples  designed l i g h t ,  c o l l a p s i b l e  t e n t s  
f o r  t h e  sake  o f  t r a n s p o r t a b i l i t y ,  whereas t h e  non-Nomadics cons t ruc t ed  
t e n t s  of  a  more s t a t i o n a r y  n a t u r e ,  c h i e f l y  f o r  m i l i t a r y  purposes .  

More t han  3000 y e a r s  ago t h e  I s r a i l i t e s  b u i l t  t h e i r  famous t a b e r n a c l e  
t h a t  was c a r r i e d  through t h e  d e s e r t  a f t e r  t h e  exodus from Egypt. The 
Assyrians made use  o f  t e n t s  i n  t h e i r  m i l i t a r y  camps. The Bedouins o f  
today house i n  a v a r i a t i o n  o f  t h i s  Assyrian predecessor .  M i l i t a r y  t e n t s  
o f  s i m i l a r  des ign  were used by Egypt ians ,  theRomans ; in  g e n e r a l ,  by 
most a rmies  from t h e  Middle Ages down t o  t h e  p r e s e n t  day. Ten t s ,  
however, were n o t  s o l e l y  temporary accomodation i n  m i l i t a r y  campaigns, 
f o r  widespanned r o o f i n g  s t r u c t u r e s  are f r e q u e n t l y  e r e c t e d  f o r  p rovid ing  
a  s h e l t e r i n g  roof  over  f e s t i v i t i e s ,  r e p r e s e n t a t i v e  f u n c t i o n s  and s t a t e  
ceremonies.  

A cu lmina t ing  p o i n t  i n  t h i s  r e s p e c t  was t h e  Golden Drape Meeting 
(Camp des  d rap  d ' o r )  near  Calais, France, i n  1520, a t  which King 
~ e n r ~  VIII and h i s  r e t i n u e  took p a r t  i n  more than  400 t e n t s  

Mass product ion o f  t h e  t e n t  bGgan i n  t h e  19 th  Century, a f t e r  t h e  
I n d u s t r i a l  Revolut ion.  England w a s  a  p ioneer  i n  ou tdoor  housing and 
equipment, as i s  wi tnessed  by t h e  many ca t a logues  from t h a t  count ry  
o f f e r i n g  t e n t s  and marquees t o  t h e  m i l i t a r y ,  and a s  temporary e x h i b i t i o n ,  
a g r i c u l t u r a l  and f a c t o r y  sites. 
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Wandering c i r c u s e s ,  which came i n t o  vogue around 1840, were l i k e w i s e  
important  cutomers f o r  t e n t  makers. 

Nets, it is be l i eved ,  o r g i n a t e d  i n  o r  b e f o r e  t h e  3rd  Century B.C. 
They were n o t  employed i n  t h e  b u i l d i n g  t r a d e s ,  though; more f o r  
c a t c h i n g  anomals and f i s h .  S t i l l ,  n e t s  f o r  p r o t e c t i o n ,  packaging, 
and a s  an  a r t i c l e  o f  c l o t h i n g ,  etc. ,  have been i n  e x i s t e n c e  f o r  a 
long  time . 
A r e l i e f  o f  T r a j a n ' s  column i n  Rome (113 A.D.) d e p i c t s  Roman m i l i t a r y  
t e n t s  r e i n f o r c e d  wi th  n e t t i n g .  Moreover, t h e  t h a t c h i n g  o f  t h e  
dome-shaped h u t s  o f  t h e  Zulus i n  South Af r i ca  is he ld  i n  p l a c e  wi th  
rope  n e t t i n g  made o f  g r a s s .  

The r o o t s  o f  pneumatic dev ices  r e a c h  back t o  t h e  sails o f  s a i l i n g  
s h i p s  and o f  land-borne v e h i c l e s .  Kites are a l s o  inc luded  i n  t h i s  
ca tegory :  t hey  stem from remote a n t i q u i t y ,  when numerous peoples ,  t h e  
P e r s i a n s ,  f o r  example, f l ew  them. S ince  t h e  times o f  Cons tan t ine ,  
t h e  Romans used k i t e s  as banners .  

And f i n a l l y ,  parachutes  as w e l l  as free and anchored ba l loons  
(Leonardo Da Vinc i  produced a drawing o f  a dense l i n e n  canopy as 
e a r l y  a s  1500) must be counted among t h e  pneumatic f i r s t s .  

Even though t h e  i nven t ion  o f  t h e  l a t t e r  is n o t  p o s i t i v e l y  documented, 
t h e  ho t  a i r  ba l loons  o f  t h e  b r o t h e r s  Joseph M .  and Jacques E. 
Montgolf ier  were d e f i n i t e l y  t h e i r  own inven t ion  (1783).  

The i d e a  o f  apply ing  t h e  pneumatic p r i n c i p l e  t o  t h e  c o n s t r u c t i o n  o f  
b u i l d i n g s  was t h e  b r a i n c h i l d  o f  F.W. Lanchester ,  a B r i t i s h  Engineer;  
he was awarded a p a t e n t  i n  1918. 

I n  t h e  y e a r s  t h a t  fol lowed,  pneumatic re inforcement  was u t i l i z e d  ove r  
a wide spectrum from dwel l ing  b locks  t o  t h e  r o o f i n g  o f  s tadiums.  

R e t r a c t a b l e  r o o f s  were o r i g i n a l l y  i n  t h e  form o f  a n  umbrel la ;  t h e  
Greeks u s ing  p a r a s o l s  s i n c e  t h e  5 t h  Century B.C.  They were t h e  
e a r l i e s t  c o l l a p s i b l e  r o o f s  a u t h e n t i c a l l y  recorded .  The Romans covered 
t h e i r  open-air  a r e n a s  wi th  l i gh twe igh t  f a b r i c  r o o f i n g ;  even t h e  
Colosseum w a s  shaded a g a i n s t  t h e  burning sun by a circumambient r o o f .  

Nowadays, l i g h t w e i g h t  r o o f i n g  is a permanent p a r t  o f  a r c h i t e c t u r e .  The 
development o f  new m a t e r i a l s  a f f o r d i n g  h igh  t e n s i l e  s t r e n g t h  and 
r e s i s t e n c e  t o  a tmospheric  c o r r o s i o n  makes f o r  t h e  r o o f i n g  o f  l a r g e r  and 
l a r g e r  a r e a s .  

There has  a l s o  been a growing d e s i r e  w i th in  t h e  r anks  o f  a r c h i t e c t s  and 
eng inee r s  t o  s t r i v e  f o r  l i g h t e r  and a i r i e r  s t r u c t u r e s .  I w e l l  remember 
a t t e n d i n g  a t a l k  by t h e  l a t e  Buckminster F u l l e r  a t  a Hab i t a t  Convention 
i n  Vancouver, comparing t h e  weight o f  a s t r u c t u r e  i n  masonry t o  t h a t  of  
a geodes ic  dome. A i r  supported s t r u c t u r e s  have gone even f u r t h e r  i n  
t r a n s f e r r i n g  a nega t ive  weight t o  t h e i r  anchoring p o i n t s .  
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The a r c h i t e c t u r a l  des ign  works of F r e i  Ot to  and Kenzo Tange a l s o  
deserve  s p e c i a l  mention a s  t hey  have proven seminal  developments 
i n  t h e  des ign  of  membrane s t r u c t u r e s  over  t h e  l a s t  two o r  t h r e e  
decades. 

The r e c e n t  c o l o s s a l  advances i n  membrane technology have now f r e e d  
t h e  s t r u c t u r a l  b a s i s  even from c a b l e  n e t  systems,  so  t h a t  t h e  l a t e s t  
membranes can  span d i s t a n c e s  o f  50 metres  o r  more without  r e l y i n g  
on i n t e r s t i t i a l  c a b l e  suppor t .  

The g r e a t e s t  b e n e f i t  t h i s  g i v e s  is i ts t r ans lucency  o r  even t r a n s p a r -  
ency, g iv ing  a  l i g h t n e s s  and u p l i f t i n g  q u a l i t y  unmatched i n  any 
o t h e r  s t r u c t u r e .  The f u r t h e r  development of  mesh f a b r i c s  has  proven 
a  r e a l  boom i n  a g r i c u l t u r a l  and sun-cont ro l  technology, .and  t h e  
r e c e n t  development of s o l a r  a b s o r p t i v e  membranes g ives  h i n t  of  a most 
e x c i t i n g  f u t u r e  f o r  membrane s t r u c t u r e s  i n  energy ga the r ing  and 
conserva t ion .  

The s t r u c t u r a l  suppor t  systems now a v a i l a b l e  c o n s i s t  o f  masts and 
c a b l e s ,  p o r t a l  frames and t r u s s e s  both i n t e r n a l  and e x t e r n a l ,  c a b l e  
n e t s ,  between b u i l d i n g s ,  between ground suppor t s ,  r e t r a c t a b l e ,  a i r  
i n f l a t e d , a i r  supported and va r ious  forms o f  s t o r a g e .  

To my mind, t h e  aims f o r  u t i l i s a t i o n  of  membrane s t r u c t u r e s  is t o  
g i v e  l i g h t ,  t r a n s l u c e n t  p o e t i c  s t r u c t u r e s ,  t h a t  g i v e  l i g h t n e s s  i n  
weight ,  g r e a t  s t r e n g t h ,  d u r a b i l i t y  and a t  l e a s t  comparative economy 
wi th  o t h e r  forms of  s t r u c t u r e .  

Aus t r a l i an  Experience 

The l a s t  t ime I spoke on Membrane S t r u c t u r e s  w a s  a t  t h e  Seminar 
i n  Sydney t h r e e  y e a r s  ago when we had j u s t  completed a t e n t  s t r u c t u r e  
over  t h e  Atrium of t h e  Canberra I n t e r n a t i o n a l  Motor Inn. This  roof  
has  proved enormously s u c c e s s f u l  i n  both environmental and commercial 
t e rms ,  and t h e r e  a r e  now a  number of  o t h e r  b u i l d i n g s  t h a t  ou r  o f f i c e  
has designed u t i l i s i n g  a membrane s t r u c t u r e  component. 

I would l i k e  t o  g ive  you some i l l u s t r a t i o n s  of  t h e s e  p r o j e c t s  t o  show 
how membrane s t r u c t u r e s  a r e  s u i t a b l e  f o r  a v a r i e t y  o f  b u i l d i n g  types .  

The o r i g i n a l  Canberra I n t e r n a t i o n a l  Motor Inn roof  is approximately 
25 metres  square  and is supported on a  c e n t r a l  mast 16  metres .  The 
m a t e r i a l  is woven p o l y e s t e r  f a b r i c  coated wi th  PVC and white  i n  
co lou r  . 
Our next  p r o j e c t  w a s  Corinna Chambers a t  Woden i n  t h e  A.C.T., a  
medical b u i l d i n g  f o r  a  group o f  s p e c i a l i s t s .  The c e n t r a l  landscaped 
a t r ium is covered wi th  a  1 2  metre square  t e f l o n  coa ted  f i b r e g l a s s  
roof  wi th  t h e  c e n t r e  mast supported from t h e  s t e e l  per imeter  r i n g  
beam by f o u r  d iagonal  cab le s .  This  roof  has  a l s o  proved very 
s u c c e s s f u l ,  i n  t h a t  t h e  c e n t r a l  a t r ium provides  a  very  r e s t f u l  wai t ing  
a r e a  f o r  p a t i e n t s  and s u f f u s e s  t h e  whole c e n t r e  o f  t h e  bu i ld ing  with 
a  g e n t l e  n a t u r a l  l i g h t .  
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We have a l s o  designed membrane s t r u c t u r e s  f o r  t h r e e  a d d i t i o n a l  
motel  b u i l d i n g s ,  i nc lud ing  t h e  l uxu r ious  Guest Q u a r t e r s  a t  t h e  
Canberra I n t e r n a t i o n a l ,  where t h e  c e n t r e  mast is suppor ted  on c a b l e  
spokes from a c i r c u l a r  r i n g  beam 22 metres i n  d iameter ,  t h e  A i rpo r t  
Motel i n  Queanbeyan, where a l l  o f  t h e  rooms look on to  a c e n t r a l  
a t r i um space  covered by s i x  l i n k e d  r o o f s ,  and t h e  very l a t e s t  r o o f ,  
a 30 metre h igh  s t r u c t u r e  f o r  t h e  Pav i l i on  Motor Inn a t  Wagga Wagga 
which was on ly  completed l a s t  weekend. For t h i s  most i n t e r e s t i n g  
c o n s t r u c t i o n  which c o n s i s t s  o f  a t a l l  cone i n t e r s e c t i n g  hype rbo l i c  
pa rabo lo ids  a t t a c h e d  t o  t h e  pe r ime te r  b u i l d i n g  and cover ing  a c e n t r a l  
cou r tya rd ,  I would l i k e  t o  show a series o f  s l i d e s  demons t ra t ing  t h e  
c o n s t r u c t i o n  method. 

We have a l s o  r e c e n t l y  completed a t e f l o n  coa t ed  f i b r e g l a s s  roo f  a t  
T i n t e r n  G i r l s  Grammar School i n  Melbourne cove r ing  a 15  metre squa re  
forum a r e a  a s s o c i a t e d  w i th  a new classroom block and w e  a r e  c u r r e n t l y  
working on a number o f  r o o f s  a s s o c i a t e d  wi th  s choo l s ,  r e c r e a t i o n  
a r e a s ,  a church ,  f u r t h e r  o f f i c e  b u i l d i n g s  and a n  e x h i b i t i o n  a r e a .  

Some Recent European P r o j e c t s  

Er ich  Dollansky has  provided some i l l u s t r a t i o n s  of  r e c e n t  p r o j e c t s  
c a r r i e d  o u t  i n  Germany by t h e  f i rm  o f  Naumann Dollansky. Notable 
among t h e s e  is a new community pool  and r e c r e a t i o n  complex enc losed  
by a double  membrane i n f l a t e d  roo f  and surrounded wi th  a new s o l a r  
c o l l e c t i n g  membrane t h a t  has  r e c e n t l y  been developed. 

By u s e  o f  h e a t  exchange equipment and an  a d j o i n i n g  l a k e  a s  a 
h e a t  s i n k ,  t h e  b u i l d i n g  has  proved self s u f f i c i e n t  y e a r  round f o r  
energy ,  and even dur ing  t h e  depth o f  w in t e r  t h e r e  is enough r e s e r v e  
energy a v a i l a b l e  t o  hea t  a nearby e l d e r l y  persons  v i l l a g e .  

Design Cons idera t ions  

I t  is something o f  a s t e p  from t h e  depth  of a European w i n t e r  t o  
t h e  t r o p i c a l  climes o f  Queensland. However, it is my f i rm  b e l i e f  
t h a t  t h e  p o t e n t i a l  f o r  u se  of  membrane s t r u c t u r e s  i n  t r o p i c a l  
c o n d i t i o n s  has  ha rd ly  been tapped.  I n  temperate  and co ld  c l i m a t e s ,  
it is e s s e n t i a l  t h a t  i f  membrane s t r u c t u r e s  a r e  t o  be used y e a r  
round, t hey  be f u l l y  enclosed and heated.  In  t r o p i c a l  a r e a s ,  t h e  
shading  and r a i n  s h e l t e r  c h a r a c t e r i s t i c s  w i l l  s u f f i c e  t o  provide  ' 

major u sab l e  covered a r e a s  y e a r  round, and t h e  p o s s i b i l i t i e s  f o r  u se  
of mesh f a b r i c s  i n  a g r i c u l t u r a l  and sunshading f u n c t i o n s  seems 
l i m i t l e s s .  
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The s o l a r  c o l l e c t i n g  c a p a b i l i t i e s  o f  membrane s t r u c t u r e s  have 
a l s o  been u t i l i s e d  i n  an  exper imenta l  power s t a t i o n  i n  Spain 
wi th  t h e  use o f  r e f l e c t i v e  f a b r i c  and f u r t h e r  r e s e a r c h  i n t o  t h e  
use o f  t h e  new s o l a r  c o l l e c t i n g  f a b r i c  i n  t r o p i c a l  a r e a s  should 
prove most f r u i t f u l .  

There a r e  a l s o  a d d i t i o n a l  b e n e f i t s  t o  be ga ined  from t h e  use  o f  
membranes. We have found t h a t  t h e  8% - 11% t rans lucency  o f  t h e  
f a b r i c s ,  t o g e t h e r  wi th  t h e  u l t r a  v i o l e t  block t h a t  can  be inc luded  
i n  t h e  c o a t i n g ,  g i v e s  a  l i g h t  environment very  s i m i l a r  t o  t h e  
low s t o r e y  o f  a  r a i n  f o r e s t ,  a n d . p l a n t  growth f o r  s e l e c t e d  s p e c i e s  
is e x c e l l e n t .  

The stress induced i n  t h e  f a b r i c  a l s o  provides  e x c e l l e n t  a c o u s t i c  
c h a r a c t e r i s t i c s .  The roof  provided a t  T i n t e r n  Girls Grammar School 
i n  Melbourne has  proved t o  be an  e x c e l l e n t  environment f o r  c h o r a l  
and in s t rumen ta l  performances.  

I n  t h e  space  o f  t h i s  t a l k ,  t h e r e  a r e  many o t h e r  a s p e c t s  o f  des ign  
t h a t  a r e  worth mentioning, b u t  t i m e  demands t h a t  t h e y  may be on ly  
summarised a s  fo l lows .  

. S t r u c t u r a l  eng inee r ing  - s i m p l i c i t y  i n  shapes ,  p r o f i l e s  
and connec t ions .  

. Mechanical eng inee r ing  - u t i l i s i n g  t h e  n a t u r a l  "Venturi" 
c h a r a c t e r i s t i c s  o f  t h e  f a b r i c  shapes ,  wi th  a d j u s t a b l e  
i n l e t  and o u t l e t  ven t ing  a r e a s  f o r  d i f f e r e n t  seasons  and 
cond i t i ons .  

, Choice o f  membrane, P.V,C,, t e f l o n  coa ted  f i b r e g l a s s ,  mesh, 
coa ted  c o t t o n s .  

. P a t t e r n s  o f  j o i n t s  and methods o f  j o i n t i n g .  

. Systems f o r  t ens ion ing .  

. Imagina t ive  u se  o f  shapes f o r  ensu r ing  double t e n s i o n  i n  a l l  
a r e a s  and convenient  arrangements  f o r  water shedding. 

. Use o f  r e t r a c t a b l e  r o o f s  f o r  r e c r e a t i o n a l  a c t i v i t i e s .  

. Landmark des ign  f o r  s u b t l e  a d v e r t i s i n g  a s s o c i a t e d  wi th  
commercial p r o j e c t s .  

A Per sona l  view o f  t h e  f u t u r e  ' I  

As t l i i s  t a l k  is s l ~ e c i f ' i c a l l y  d i r e c t c d  t o  me~nbranc? s t r u c t u r e s  in  
t r o p i c a l  a r e a s .  I f o r e s e e  a  number o f  ways i n  which t h e  i n t r o d u c t i o n  
of f a b r i c  s t r u c t u r e s  should make a  major d i f f e r e n c e  t o  t h e  c o n s t r u c t i o n  
and t h e  q u a l i t y  o f  l i f e .  
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In  a r e a s  of  high r a i n f a l l ,  membrane s t r u c t u r e s  can provide  s h e l t e r  
over  busy p e d e s t r i a n  a r e a s ,  and t h i s  could t ransform t h e  c e n t r a l  
commercial a r e a s  of  c i t i e s  and major towns. 

I n  a r e a s  of  i n t e n s e  h e a t  and s u n l i g h t  bu t  low r a i n f a l l ,  mesh 
f a b r i c  could be used i n  s i m i l a r  fash ion .  

There a r e  e n d l e s s  p o s s i b i l i t i e s  f o r  u se  of  membrane s t r u c t u r e s  i n  
connect ion wi th  a l l  t ypes  of  bu i ld ings .  The Sheraton a t  Ayers Rock 
is one of t h e  first Aus t r a l i an  examples of  use  of  f a b r i c  i n  d e s e r t  
c o n d i t i o n s ,  something pioneered yea r s  ago by Frank Lloyd Wright a t  
T a l i e s i n  West i n  Arizona. 

Membrane s t r u c t u r e s  would be s u i t a b l e  i n  t r o p i c a l  a r e a s  f o r  h o t e l s ,  
r e s t a u r a n t s ,  shopping c e n t r e s ,  en te r ta inment  a r e a s ,  s p o r t i n g  
venues, o f f i c e s , s c h o o l s ,  houses and many o t h e r  b u i l d i n g  types .  

A g r i c u l t u r a l  u s e s  have a l s o  been mentioned and a  number of  examples 
of  c r e a t i n g  a  new shaded microcl imate w i th  f a b r i c  mesh, have a l r e a d y  
been developed i n  Arabian coun t r i e s .  

Areas of  h igh  cont inuous s u n l i g h t  could  a l s o  use  f a b r i c  s o l a r  
c o l l e c t o r s  f o r  energy genera t ion .  

In  summary, I b e l i e v e  t h e  p o t e n t i a l  f o r  us ing  membrane s t r u c t u r e s  
i n  t r o p i c a l  a r e a s  is l i m i t l e s s  and as f a r  as r e a l i s i n g  t h e  des ign  
p o t e n t i a l  and ways of u t i l i s i n g  t h i s  s t r u c t u r a l  form t h e  whole 
f i e l d  is s t i l l  i n  i ts infancy.  
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~undesgartenschau Berlin 1985 

Ballon-Eingangs-Signal 

Masthohe (einschl. Windrad) 36 m 

max. Druckkraft des Mastes 100 t 

~indrad Durchmesser 8 m 

Ballons Lange 15 m 

Durchmesser 6 m 

.Raminhalt 283 m' 

innerer Uberdruck 100 kg/m2 

Stahlseile Durchmesser 40 mm 

max. Belastung 47 t 

Verankerung der Seile durch 

Einstabinjektionsanker Lange 12  m 

Entwurf und kunstlerische Leitung: 

Prof.Ludwig ThLirmer 1000  Berlin 33 

Ausfuhrung,Konstruktion und Statik: 

1ng.Naumann + Dollansky GmbH.+ Co. 

7769  Nenzingen 

Prufstatik: 

Buro Prof.Nicklisch und Hornfeldt 

1000 Berlin 49 
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