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W I L E  STAGE FOR WEN-AIR PERFORMANCES,SYDNEY,NSW 

V I nzenz Sed l ak 
L lgh twe lght  S t ruc tu res  Research Un l t ,Un lvers l ty  o f  New South Wales 
and 
George C l a r  k 
George H. Clark & Assoclates,Consultlng Englneers,Mllsons P o l n t  N.S.W. 

S m a r y  
Deslgn,Analysls and Construction o f  t h e  "Moblle Stagev,a large,demountable 
prestressed t e n t  s t r u c t u r e  c m l s s l o n e d  by t h e  NSW Government I s  described. 

Cover lng an area o f  81 5 m2 t h e  membrane canopy prov Ides she1 t e r  f o r  performers 
du r lng  outdoor events such as concerts,theatre,opera and b a l l e t .  

lntroductlon 
Slnce January 1984,the pub1 l c  o f  New South Wales has been prov lded w l t h  a new 
demountable stage covered by a large,sand coloured prestressed tens lon 
membrane.The b u l l d l n g  I s  a f u r t h e r  a d d l t l o n  t o  f a c l l  l t l e s  provided f o r  
c u l t u r a l  a c t l v l t l e s  and forms p a r t  o f  an amblt lous c u l t u r a l  expansion 
programme c u r r e n t l y  pursued by t h e  NSW Goverment under Premler N e v i l l e  Wran. 
The new "Mobile Stagen was f i r s t  erected I n  t h e  h l s t o r l c  Domaln Park,close t o  
t h e  C l t y  Centre, f o r  t h e  now we1 l establ  lshed and popul a r  annual "Opera I n  t h e  
Park" performances and formlng one o f  t h e  ma1 n events o f  t h e  F e s t i v a l  o f  
Sydney . 
Held du r lng  t h e  A u s t r a l i a n  summer I n  January t h e  f e s t l v a 1 , f l r s t  Introduced I n  
1978,encompasses a v a r l e t y  o f  c u l t u r a l  events and soc la l  entertainment f o r  a 
wlde range o f  agegroups and,anual ly,attracts la rge numbers o f  v l s l t o r s  and 
r e s l d e n t  Sydneyslders a l i k e .  

Des I gn 
The deslgn/construct  tender c a l l e d  f o r  a r o o f  canopy which would g i v e  
protection t o  performers and equipment underneath aga ins t  sun and r a l n  w h i l e  
complete ly  cover ing  stage and overhead l l g h t l n g  s t ruc ture .  
The audlencels vlew o f  t h e  stage should n o t  be obst ruc ted and t h e  b u l l d l n g  
shoul d have an attractive appearance. 
S t r u c t u r a l l y , l t  was t o  be deslgned f o r  h lgh wlndloads ,whi le being r e a d l l y  
demountable . I t s  components were t o  be r e a d l l y  stacked,transported and 
erected. 
The C l l e n t  p lans t o  e s t a b l i s h  several s i t e s  I n  and around Sydney,posslbly 
exposed t o  onshore wlnds,where t h e  s t r u c t u r e  w l l l  be used f o r  outdoor events 
such as concerts, theatre,  bal  l e t  etc .  
I t  was f u r t h e r  spec1 f led, t h a t  t h e  overal  l schane was t o  be composed o f  3 
separate components : 
A Stage (18.5x12m w i t h  2.5m side-extenslons ),an Overhead L l g h t t n g  S t r u c t u r e  
(18.7x12,7m and 1 l m  hlgti,above t h e  stage) ,and t h e  Roof canopy. 
The components were t o  be designed as l nd l v ldua l  u n i t s  I n  order  t o  a l low f o r  
a n t l c l p a t e d  f l e x l b t t  t t y  I n  the  cholce o f  components f o r  d l f f e r e n t  events. 
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The deslgn o f  the  canopy was based on t he  above b r l e f  I n  t he  following order 
of  p r l o r l t y  : 
1. Cover t he  Overhead St ructure  as e f f l c l e n t l y  as posslb le ln tegra t lng  a l l  
user requlrements w l t h  regard t o  pro tect lon and s lgh t l l nes .  
2. Deslgn a s t r u c t u r a l l y  s tab le  membrane surface I n  order t o  cater  f o r  hlgh 
wlndloadlng lnvo lv lng adequate curvatures wh l le  mlnlmlslng the number of 
supports and anchorages I n  order t o  reduce l n s t a l l a t l o n  tlme. 
3. Deslgn the  membrane shape t o  be v l s u a l l y  a t t r a c t l v e  and aes the t l ca l l y  
pleaslng r e s u l t l n g  I n  a bu t ld lng  whlch ,through I t s  unlque appearance would 
enhance the  envlronrnental se t t l ng  It was t o  be placed I n  and provlde the  
organlsers and sponsors o f  events w l th  an a t t r a c t l v e  fea tu re  t o  maxlmlse on 
spectator par t l c lpa t lon .  
4. Whl l e  malntalnlng a l  l the  above ,keep t h e  s t r uc tu re  as l l g h t  as posslb le 
and I t s  components slmple I n  order t o  f a c l l l t a t e  t r a n ~ p o r t ~ s t o r a g e  and 
erectlon. 

Soon a f t e r  deslgn commenced It became c l ea r  t h a t  sane o f  t h e  tender 
requlrements were contradlctoy and canpranlses had t o  be made I n  order t o  
ob ta ln  a product t h a t  would s a t l s f y  t he  requlrements as c lose ly  as posslble. 
The cont rad lc t lons were : 
Llghtness agalnst Slze 
Llghtness agalnst St ruc tura l  Loadlng Requlranents 

Slze resu l ted  f ran  the  f a c t  t h a t  the shape of the canopy had t o  be deslgned t o  
accommodate t he  I l m  hlgh s tee l  frame of  the  overhead l l g h t l n g  s t r uc tu re  wh l le  
a l lowlng f o r  adequate clearances I n  an t l c l pa t l on  o f  large de f lec t lons  o f  the 
membrane under hlgh w lndl  oads . ( ln tegra t lon  of canopy and l l g h t l  ng s t r uc tu re  
by suspendlng a r l g l d  s tee l  l l g h t l n g  g r l d  from four, lnternal masts was 
suggested I n  order t o  t o  a1 l ev l a te  the  problem but  was no t  permitted) 
The s t r uc tu ra l  loadlng requlrernent whlch spec l f l ed  Category 2 wlnd Ioadlng I n  
accordance w l t h  Austral Ian Standard 1170,Part 2 was hlgh and resu l ted  I n  
welght penalties f o r  masts,cables,anchorages and f l t t l n g s  thereby maklng 
speedy handllng and erect lon more d l f f l c u l t  t o  achleve. 

The deslgn developed f r a n  these parameters was an a n t l c l a s t l c a l l y  shaped 
membrane ~ u r f a c e ~ s u p p o r t e d  by an lnterna1,dlagonal cablessystem,composed o f  
two ln te rsec t lng  maln cables whlch are supported by four  ln terna l  masts 
(FIg.1l.A cen t ra l  "flying s t r u t w  a t  t he  ln te rsec t lon  o f  these cables- 
connectlng the four  masttops- was used t o  malntaln membrane curvature I n  t h l s  
area.The membrane I s  tensloned by t he  perlmeter edgecables over t h e  maln 
support cables whlch Include the dlagonal corner cables t o  ground anchors.- 
Resul t l n g  overal 1 dlmenslons were 35.9x26.1 mt13.7m ln terna l  helght  a t  t h e  
~entre~l9.5111 f r o n t  mast he lght  and 16.9111 rea r  mast helght. 
I n l t l a l l y , a n  a l t e r n a t l v e  deslgn u t l l l s l n g  an external  cable and mast support 
system t o  suspend a membrane surface a t  four  hlgh po ln ts  was lnvestlgated,- 
po ln t  support from ln terna l  masts was a lso  consldered. 
The ln terna l  cable support system was chosen because It enabled t l g h t e r  
con t ro l  of def lec t lons w l t h l n  t he  surface and f l a t t e r  entrance curvatures a t  
the hlgh po ln ts  (see Flg.21.lt was therefore  posslb le t o  mlnlmlse the  overa l l  
surface area requlred f o r  stage coverage t o  815 m2 by keeplng t h e  membrane 
surface c loser t o  the overhead l l g h t l n g  frame (Flg.3) and t o  reduce overa l l  
mast helghts as wel l  as overa l l  ground coverage.Due t o  maststays belng 
Integrated I n  the cable support system f o r  the membrane- w l th  the  membrane 
surface I t s e l f  provld lng l a te ra l  s t a b l l l t y -  reduct lon I n  t h e  number of 
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per lmeter  anchorages was achleved. 
Furthermore,by t l l t l n g  t h e  e n t l r e  membrane sur face back-wards,the necessary 
c e n t r a l  he lght  f o r  t h e  l a rge  ,42m long edge cab le  over t h e  f r o n t  o f  t h e  s tage 
and unobstructed s l g h t l l n e s  could be achleved. The backward s lope o f  t h e  
roofp lane o f  t h e  I l g h t l n g  frame allowed reduct lon  o f  t h e  o v e r a l l  he lgh t  a t  t h e  
r e a r  o f  t h e  s t ruc tu re .  (see Flg. 1 .  
Durlng t h e  var lous  deslgn stages t h e  membrane r o o f  was modelled fran 
1:200,1:100 up t o  1:25 u n t l l  a s a t l s f a c t o r y  balance between deslgn and 
s t r u c t u r a l  requ l  rements was ach leved. 
Wlndtunnel tests were then c a r r l e d  o u t  on a 1:100 model by John Howell a t  
VlpacBPartner's labora tory  I n  Melbourne and comblned wlndpressures were 
es tab l i shed  f o r  I n te rna l  and ex terna l  surfaces. 
The shape o f  t h e  membrane sur face was opt lmlsed on t h e  1:100 deslgn model 
a f t e r  p re l lm lna ry  s t r e s s  calculations based on experlmental wlndloads were 
c a r r l e d  o u t  and t h e  geanetry of t h e  sur face , l n l t l a l l y  obtalned by measurement 
fran t h e  1 : I00  deslgn model by co-ordlnate mesurement o f  sa l  l e n t  p o l n t s  along 
cab le  ca tenar ies  and p r l n c l p a l  curvatures,was checked aga lns t  a mlnlmum energy 
soap-f l lm shape by canputer .Thls shape generat lon process by canputer was 
c a r r l e d  o u t  on one ha1 f o f  t h e  sur face (ax1 al symmetry) by l s o l a t l n g  t h e  ha1 f 
su r face  I n t o  th ree  Ind l v ldua l  a n t l c l a s t l c  sur faces bordered by common 
(1nterna l )suppor t  cables and edge cables whlch were measured fran t h e  model.- 
Whlle t h e  canmon support cables between two adjacent sur faces were assumed t o  
be r l g l d  boundaries f o r  t h e  purpose of ob ta ln lng  t h e  soap f l lm  shape t h e  edge 
cables were f lxed I n  t h e l r  length w l th  t h e l r  cu rva tu re  l e f t  t o  ad jus t  (see 
Flg.4). 
The resu l  tl ng shapes where then used t o  o b t a l n  developed c u t t i n g  p a t t e r n s  
employlng a program developed by Dr.Peter Kneen a t  t h e  U n l v e r s l t y  o f  NSW.The 
patterns,whlch had been compensated f o r  expected f a b r l c  e longa t lon  obta lned 
fran ln format lon  on b l a x l a l  s t r e s s / s t r a l n  behavlour o f  t h e  chosen mater ia l , -  
were then checked f o r  f It by cons t ruc t l on  o f  a 1 :25 sca le  model o f  one ha1 f o f  
t h e  s t r u c t u r e  and membrane connectlon d e t a l l s  were f l n a l l s e d .  

Structural Deslgn 
The maln loadlng on t h e  s t r u c t u r e  I s  t h a t  fran wlnd. The unusual shape I s  n o t  
adequately covered by t h e  wlnd loadlng code and wlnd tunnel t e s t i n g  c a r r l e d  
o u t  on t h e  scaled model had turbulence length sca le  matched t o  model sca le  and 
sur face roughenlng app l led  t o  t h e  sk ln  t o  achleve Reynolds number sca l ing .  
Pressure tapplng was a u t a n a t l c a l l y  recorded t o  provlde d e t a l l s  o f  pressure 
c o e f f l c l e n t s  w l t h  va ry lng  wlnd d l rec t l ons .  The mean pressure c o e f f l c l e n t s  f o r  
I n t e r n a l  and ex terna l  pressures were summed v e c t o r l a l l y  f o r  c a l c u l a t l o n  o f  
n e t t  pressure. 
The v a r l a t l o n  o f  n e t t  l n t e r n a l  and ex terna l  pressure c o e f f l c l e n t s  w l t h  wlnd 
d l r e c t l o n  I s  shown I n  F lgures  5 t o  8 . I n  a l l  cases sane areas o f  t h e  canopy 
model were measured t o  have pressure c o e f f  l c l e n t s  g rea te r  than 2.0, and l a r g e  
areas had n e t t  pressure coe f f  l c l e n t s  o f  t h e  order  o f  1 .5. The w l n d  fo rces  a c t  
normal t o  t h e  f a b r l c  sur face a t  a l l  polnts.  
The average maxlmum f r e e  stream dynanlc pressure (approximately 3 second gust )  
o f  1.2 kPa was used w l t h  t h e  pressure c o e f f l c l e n t s .  Th ls  corresponds t o  
Category 2 loadlng I n  t h e  Sydney area w l t h  a 50 year r e t u r n  period. 
The magn I tude o f  these pressure coef f l c l e n t s  together  w l t h  t h e  requ l  rements 
f o r  deslgn t o  Category 2 wlnd loadlng r e s u l t e d  I n  fo rces  considerably la rge r  
than those a n t l c l p a t e d  a t  t h e  t lme o f  p repara t lon  o f  t h e  o r  l g l n a l  tender. The 
wlnd pressures thus  est imated were app l led  as average values over appropr la te  
areas o f  t h e  membrane f o r  c a l c u l a t l o n  o f  membrane and cab le  fo rces  by cab le  
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theory and approxlmate ca lcu la t lons t o  ensure s t a t l c  equl l  lbrlum. 
Following assumptlons of  deslgn loadlng on the membrane, the analys ls  was 
essen t la l l y  an I t e r a t i v e  and approxlmate process. F l r s t l y ,  ca lcu la t lons  were 
made as t o  t he  load path through the membrane by s t r l p  analysls and edge cable 
equ I I I br  I um. Then ca l cu l a t  Ions were made f o r  anchor forces t o  sa t  1 sf y 
equl l lb r lum and overturning. These forces were then taken back through the  
s t ruc tu re  t o  f lnd membrane stresses. 
These steps are l i s t e d  as follows: 
1. Establ lsh a range of  membrane stress values by applying appropr late wlnd 
pressures on membrane s t r l p  profiles. 
2. Calculation of edge cable forces t o  be I n  equl l  lbrlum w l th  t h e  average 
membrane stresses. 
3. S ta t l c  equl l  lbrlum checks I n  x,y and z d l rec t lons  t o  ensure s t a b l l  l t y  of 
structure.  
4. Estlmatlon of maln support cable forces f r a n  maxlmum membrane stresses. 
5. Estlmatlon of how the pr lmary mast/cable system readJusted under load. 

The canopy s t ruc tu re  I s designed t o  red I s t r  I bute w 1 nd forces by mov lng I n t o  a 
pos l t l on  of equ l l lb r lum between edge cable tenslons,the maln diagonal cable 
tenslons and mast compresslons. 
Essentially, any hlgh membrane stresses tend t o  be shared throughout t h e  
s t ruc tu re  by large deformatlons resu l t l ng  I n  load sheddlng o r  r ed l s t r l bu t l on .  
I t  can be seen t h a t  any Increase I n  edge cable forces (and hence anchorage 
loads) I s  balanced by a canblnatlon o f  wlnd u p l i f t  and mast canpresslon. 
The ma1 n generatlon o f  t h e  re1 a t l ve l  y h lgh mast compresslons found I n  t h e  
s t ruc tu re  I s  the  wlnd load on the steep corner areas of the  membrane d i r e c t l y  
loadlng t h e  maln mast cables. 
The estlmated maxlmum fab r l c  s t ress o f  12.5 KN/m under Category 2 wlnd loadlng 
leaves a fac tor  of safety o f  6 on u l  t lmate strength. 
The cable s lzes provlded al low a factor  of safety o f  2.25 a t  Category 2 wlnd 
loadlng based on a UTS o f  1770 MPa. 
For Ins ta l  lat lon,  l n l t l  a l  membrane prestress forces of 1.5k~/m were proposed 
t o  malntaln the a n t l c l a s t l c  shape wr lnk le  f ree  I n  I t s  'unloaded' state. 

W r a n e  
The mater la l  speclf led was a PVC coated polyester fabrlc, 2/2 (panama) weave 
constructlon,900g/m2 overal l welght,colour sand, f 1 meretarded t o  AS1 530 and 
stab1 l lsed f o r  hlgh UV exposure. l n l t l a l  l y  t he  f ab r l c  was t o  be suppl led by a 
local  coater,unfortunately the base c l o th  could not be woven I n  t lme and the  
mater I al  had t o  be Imported from overseas. The f l na l mater 1 al was "Durask I n 
B1 2723511by Verse1 dag Coated Fabr l cs o f  West Germany. 
The mater la1 was Jolned by double row s t l t c h l n g  w l t h  carbon b l  ack thread and 
overwel dlng (h  lgh f requency)~  1 t h  a protectlve,cl ear PVC s t r l  p (40mm seam) . A t  
s t ress po in ts  t h e  membrane was relnforced.Tangentla1 stressing relnforcement 
along edge cable pockets I s  provlded by 75/5mm Polyester webbing sewn onto the 
underside of t he  fabr lc.  
Membraneconnections and Fitt ings 
In  order t o  permlt ease of hand1 lng dur lng fabr  l ca t l on  and erection/- 
dlsmantl lng the membrane surface ( t o t a l  surface area 1340m2) was subdlvlded 
I n t o  four lndlv ldual  panels whlch were Jolned on s l t e  by alumlnlum p l a t e  
c l m p l n g  Jo in ts  located alongside the  r ldges formed by maln support cables. 
A l l  support cables a re  car r ied  I n  sleeves t o  r e s t r l c t  movement. 
A t  the rose t te  pol n ts  used t o  hold the upper areas of canopy around the  masts, 
the  membrane edges a re  bordered by cables whlch are clamped t o  four galvanlsed 
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s tee l  clamplng p l a t e s  fas ten lng t h e  membrane corners and p rov ld ing  attachment 
f o r  f ou r  support cables t o  t h e  masttop. 
C l r c u l a r  corner cut-outs temlnate t h e  membrane a t  t h e  l n te rsec t l ons  o f  edge 
cables a t  t h e  membrane perimeter,whlle the  edge cables are cont inued t o  canmon 
ga l  van l sed s tee l  c l  amp1 ng p l a t e s  which prov lde connect i on  t o  t h e  anchorage 
cables.Three types o f  corner p la tes  occur(Fig.9 .Tangential s t r e s s i n g  cables 
connect t h e  webbing re inforcement which terminates a t  t h e  membrane edge t o  
corner p l a t e s  . 
Cab I es 
The cab le  s izes  provided f o r  dlagonai cen t ra l  support cables and edge cab les  
were 26mm diameter and for t h e  f r o n t  edgecable ,main corner cables and a l l  
anchorage cables were 36mm diameter.This a l  lows f o r  a f a c t o r  o f  sa fe ty  o f  2.25 
(based on a UTS o f  1770 MPa) a t  maximum design wind loading. 
I n  order  t o  a i  low s ieev ing o f  edge cables w i t h  r e l a t i v e  ease dur ing  e r e c t i o n  
and d ismant l ing  and t o  prov lde  e f f e c t i v e  length adjustment w i t h  a v a i l a b l e  
f i t t i n g s  a cab le  clamping j o i n t  was introduced a t  cab le  ends i n  t h e  v t c i n l t y  
o f  each corner p la te .  it u t i  l ises two gal vanised s tee l  "double base g r  ipst t  
fastened by e i g h t  h igh  t e n s i l e  b o l t s  each and spaced a p a r t  t o  In terconnect  t h e  
edge cable t o  a sho r t  cab le  sec t ion  at tached t o  t h e  corner f l t t i n g . T h i s  
econom i ca l  connect ion was developed a f t e r  cons idera t ion  o f  a l  t e r n a t i v e s  such 
as la rge turnbuckles and h igh s t rength  U b o l t s  and was s a t i s f a c t o r i l y  load 
t e s t e d  t o  f u i  I design loads. 
Masts 
Design compresslon loads o f  60 t f o r  t h e  f r o n t  masts and 50 t f o r  t h e  r e a r  
masts were es tab l ished inc lud ing  an allowance f o r  poss ib le  f u t u r e  suspension 
o f  a l i g h t i n g  g r  i d  f run t h e  masts.The masts a r e  gal van1 sed m i l d  s tee l  bu l l t up 
s t r u t s  frun th ree  c i r c u l a r  hol low tube sect ions (140 x 4,9 CHS) battened apar t  
and spi  iced f o r  t r a n s p o r t  and storage (Fig.lO).Mastfootings a r e  bored p i e r s  
and t h e  base p l a t e  has un iversa l  j o i n t  a c t i o n  t o  a l low u n r e s t r i c t e d  mast 
movement dur ing  windloading t o  a l low s t ress  r e d i s t r i b u t i o n  I n  cables and 
membrane. Ladder rungs were added t o  D.L.i.(Department o f  Labour and 
Indust ry )  requiranents.  
Anchorage 
Grouted h igh y i e l d  ttTempcorew r e i n f o r c i n g  bars i n t o  bedrock were used f o r  a l  l 
ground anchors.The anchors are  s l m l l a r  t o  iarge,lOm long sp l  i t p i n s  w i t h  a 100 
mm d l  a. loop above ground grouted i n t o  a 120mm d l  a. ho le  d r  i l led a t  t h e  angi e o f  
t h e  anchorage cable.Maximum design load was 240 KN f o r  Category 3 loading i n  
t h e  Domai n. 
Anchorage cables a r e  connected t o  t h e  anchors v i a  t w i n  galvanised s tee l  
anchorage p l a t e s  which prov ide  f o r  incremental adjustment dur ing  s t r e s s i n g  and 
a l low fo r  l i m i t e d  v a r i a t i o n s  i n  groundlevels between d i f f e r e n t  s i t e s  . 
E r e c t  1 on 
Once t h e  anchor and mast p o s i t i o n s  were confirmed and constructed,the masts 
were erected by crane and s t a b i i i s e d  by temporary guying cables t o  temporary 
peg anchors.The membrane was unfolded,lnterconnected,cables were drawn through 
sleeves and a i l  f i t t i n g s  were attached.(=onnected a t  t h e  f o u r  h igh p o i n t s  t o  
pul ley and l i f t i n g  cables t i r f o r - h a n d  winches were used t o  simultaneousiy l i f t  
t h e  membrane i n t o  pos i t ion .St ress ing was introduced through per imeter  
anchorage cab1 es w i t h  adjustments made a t  tangent i  a i  s t ress1 ng cab l es and 
r o s e t t e  support cabies.The s t r u c t u r e  was dismantled a f t e r  2 months w i  t h  
geanetry spot-checks made t o  be re-erected on t h e  same s i t e  l a t e r  i n  t h e  
year. A t  t h  i s occasion It i s  proposed t o  make f i nai adjustments t o  t h e  membrane 
shape t o  e l  iminate minor w r  ink1 ing and t o  ob ta i  n s t r e s s  measurements on t h e  
anchorages. 
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Cl len t :  New South Wales P r m l e r s  Department,Dlvlslon o f  
Cu l tu ra l  A f f a l r s  (proJect  admlnlstered by t h e  Publ l c  
Works Department, Specl a l  ProJects Sect1 on) 

Des I gner : Surface 8 Spa t la l  S t ruc tures  
(Vlnzenz Sedlak Pty.Ltd.1 

Eng I neer : George Clark 8 Assoclates 
Specl a l  1st  Consul tan ts :  Peter  Kneen Pty. Ltd. ( C u t t l  ng Pa t te rn )  

Unlsearch Ltd.(Model cons t ruc t l on  and t e s t i n g )  
Vlpac 8 Partners (Wlndtunnel t e s t s )  
Stromeyer lngenleurbau GmbH ( D e t a l l l n g  and e r e c t i o n  
check) 

Fabr lcator /Contractor  : B.W. B l 1 sborough 8 Sons Pty.Ltd. 
Mater ia l  Suppl le r :  Rhem Ltd. ,Woven Produ.cts Group f o r  Verseldag,Kref e l  d 
Cable and F l t t l n g s :  But I lvants  Pty.Ltd.(NSW) 
Steel work: Slmondsen 8 Edwards Pty.Ltd. 
Maln Contractor:  Brake1 l Products Pty.Ltd. 
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F l g .  1 Plan vlew of Mobl le  Stage. 
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F l g .  3 Sect lon  and s l d e  e l e v a t l o n .  

F l g .  2 F r o n t  e l e v a t l o n  showlng overhead I  l g h t l n g  s t r u c t u r e .  
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Fig.  4 Soap f i l m  shape of s ide  panel (P. Kneen). 
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. A- - -I-- WlND IAO 

C] WlND 9d0 

~ i g .  5 OOMBIMED PRGKWG COEFFIUENTS FOR I I I ~ ~  JEXTGRNAL 
PRES5UlUS FOR W W  DIRU3IOMS S W M  

a WlND 9Q0 

F i g .  6 
PW55URES FOP, W W  DLfSClIOMS SHLMEJ 
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Fig. 7 

F ig.  8 

PPE,5SURES FOR W W  DlRECTlOMS S W U  

~ M B I ~ E D  P R E ~  C O C F F ~ ~ ~ S  ~a IIIIW / E ~ R W  
I'Ptl555URES FOR WWD V l ~ l O M S  S W U  
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CORNER &TAIL A 

CORNER DETAIL C 

CORNER DETAIL B &  0 

F l g .  9 Corner d e t a i l  showing edge cable/membrane, t a n g e n t i a l  s t r e s s i n g  
arrangement and corner  p l a t e .  
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FRONT SUPPORT MAST REAR SUPPORT MAST 

F l g .  10 Masts shonlng masthead and base 
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