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©  A  cable  truss  dome  is  constructed  from  a  plurality  of  cables 
(1  04)  undertension  and  compression  members  (1  06)  arranged 
in  triangles  having  non-common  sides.  The  cable  truss  dome  is 
adapted  for  spanning  large  areas  where  the  cables  form  a  low 
shallow  arch  which  supports  a  flexible  membrane  as  a  cover- 
ing.  The  triangles  are  kept  in  tension  by  lowertension  members 
attached  to  the  lower  ends  of  the  compression  members  (  1  06), 
which  may  consist  either  of  concentric  rings  (116,  Fig.  2)  or 
radial  chords  (152,  Fig.  16). 

ACTORUM  AG 

] A cable truss dome is constructed from a plurality of cables 
(104)  undertension  and  compression  members  (106)  arranged 
in  triangles  having  non-common  sides.  The  cable  truss  dome  is 
adapted  for  spanning  large  areas  where  the  cables  form  a  low 
shallow  arch  which  supports  a  flexible  membrane  as  a  cover- 
ing.  The  triangles  are  kept  in  tension  by  lowertension  members 
attached  to  the  lower  ends  of the  compression  members  (106), 
which  may  consist  either  of  concentric  rings  (116,  Fig.  2)  or 
radial  chords  (152,  Fig.  16). 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  r o o f   s t r u c t u r e  

c o n s t r u c t e d   of  t e n s i o n   m e m b e r s   and  c o m p r e s s i o n   m e m b e r s  

and  s u i t a b l e   f o r   s p a n n i n g   d e l i n e a t e d   a r e a s   of  v a r i o u s  

s i z e   f o r   p r o v i d i n g   a  p r o t e c t i v e   r o o f   t h e r e o v e r   f o r  

s t a d i u m s ,   a r e n a s ,   and  t h e   l i k e .  

In  r e c e n t   y e a r s ,   dome  and  r o o f   s t r u c t u r e s   h a v e   b e e n  

c o n s t r u c t e d   of  l i g h t   w e i g h t   m e m b r a n e s   in  o r d e r   t o  

a c h i e v e   l o w e r   c o s t   and  to  i m p r o v e   t h e i r   p e r f o r m a n c e .  

T h e s e   s t r u c t u r e s   have   been  c o n s t r u c t e d   of  e i t h e r  

s y n c l a s t i c   s u r f a c e s   h e l d - u p   and  s t i f f e n e d   by  a i r  

p r e s s u r e   or  a n t i c l a s t i c   s u r f a c e s   f o r m e d   by  r i d g e d  

a r c h e s ,   m a s t s ,   a n d / o r   c a b l e s   a g a i n s t   w h i c h   t h e  

m e m b r a n e   has   been   p r e - s t r e s s e d .   The  s y n c l a s t i c  

s u r f a c e   may  have   a  low  a s p e c t   r a t i o ,   t h a t   i s ,   t h e  

r a t i o   of  s u r f a c e   a r e a   to  d e l i n e a t e d   p l a n   a r e a .   T h e  

r e s u l t i n g   low  a s p e c t   r a t i o   has   an  i m p o r t a n t   a d v a n t a g e  

f o r   p e r m a n e n t   m e m b r a n e   r o o f s ,   such   as  low  p r o f i l e   a i r  

s t r u c t u r e s ,   s i n c e   t he   m e m b r a n e   c o s t   i s   as  much  as  70% 

of  t he   r o o f   c o s t ,   the   b a l a n c e   b e i n g   c a b l e s ,   c l a m p s ,  

and  c o m p r e s s i o n   r i n g .   H o w e v e r ,   t h e   d i s a d v a n t a g e   of  t h e  

a i r   s t r u c t u r e   has   been   i t s   d e p e n d e n c e   on  m e c h a n i c a l  

s y s t e m s   f o r   k e e p i n g   t h e   r o o f   up  and  t h e   r e s u l t i n g  



r e q u i r e m e n t   f o r   p r o v i d i n g   a i r   t i g h t   b u i l d i n g s ,   s n o w  

m e l t i n g   s y s t e m s ,   e m e r g e n c y   g e n e r a t o r s ,   r e v o l v i n g  

d o o r s ,   and  t h e   l i k e .   On  t h e   o t h e r   h a n d ,   t h e  

a n t i c l a s t i c   s u r f a c e   has   a  v e r y   h i g h   a s p e c t   r a t i o  

r e s u l t i n g   in  h i g h e r   r o o f   c o s t s   per   u n i t   of  d e l i n e a t e d  

p l a n   a r e a .   For   e x a m p l e ,   t h o s e   a n t i c l a s t i c   s u r f a c e s  

e m p l o y i n g   m a s t s   and  c a b l e s   h a v e   h i g h   a s p e c t   r a t i o s   i n  

o r d e r   to   p r o v i d e   s u f f i c i e n t l y   low  m e m b r a n e   s t r e s s ,  

w h i l e   t h o s e   u t i l i z i n g   a r c h e s   have   h i g h   a s p e c t   r a t i o s  

due  to   d e s i g n   c o n s i d e r a t i o n s   s u c h   as  a r c h   b u c k l i n g .  

I n   a d d i t i o n   to   t h e   f o r e g o i n g   p r o b l e m s   e n c o u n t e r e d   w i t h  

r e g a r d   to   t h e   use   of  l i g h t   w e i g h t   m e m b r a n e s   c o n s i s t i n g  

of  e i t h e r   s y n c l a s t i c   or  a n t i c l a s t i c   s u r f a c e s ,   t h e r e  

h a s   b e e n   a  p r o b l e m   w i t h   r o o f   i n s u l a t i o n .   P r e v i o u s  

a t t e m p t s   to   i n c o r p o r a t e   i n s u l a t i o n   in  a i r   s u p p o r t e d  

r o o f s   h a v e   r e q u i r e d   t h e   i n s t a l l a t i o n   of  snow  m e l t i n g  

s y s t e m s   s e p a r a t e   and  a p a r t   f rom  t h e   i n t e r i o r   h e a t i n g  

s y s t e m   so  as  to  p r e v e n t   c o n d e n s a t i o n   of  m o i s t u r e   o n  

t h e   u p p e r   c o v e r i n g   m e m b r a n e   t h e r e b y   i m p a i r i n g   t h e  

i n s u l a t i o n   v a l u e   of  t h e   i n s u l a t i o n .   In  a d d i t i o n ,   i t  

h a s   b e e n   n e c e s s a r y   to  p r e s s u r i z e   t h e   i n s u l a t i o n   s p a c e  

to  p r e s s u r e s   h i g h e r   t h a n   t h e   i n t e r i o r   p r e s s u r e   of  t h e  

e n c l o s e d   d e l i n e a t e d   a r e a   in  o r d e r   to  p r e v e n t   t h e  

c o l l a p s e  o f   t h e   i n s u l a t i o n .   F u r t h e r   d i f f i c u l t i e s   a r e  



o f t e n   e n c o u n t e r e d   in  e r e c t i n g   s t r u c t u r e s   c o n s t r u c t e d  

of  c o n t i n u o u s   f l e x i b l e   e l e m e n t s   s u c h   as  c a b l e s   w i t h  

d i s c o n t i n u o u s   s t i f f   e l e m e n t s   s u c h   as  c o m p r e s s i o n  

s t r u t s   as  t h e y   g e n e r a l l y   do  n o t   h a v e   t h e   r e q u i r e d  

s t i f f n e s s   e x c e p t   in  t h e i r   c o m p l e t e   a s s e m b l e d  

c o n d i t i o n .  

T h e r e   i s   t h e r e f o r e   a  need   f o r   a  t e n s i o n   s t r u c t u r a l  

s y s t e m ,   s u c h   as  a  c a b l e   t r u s s   dome,  w h i c h   i s   s u i t a b l e  

f o r   s p a n n i n g   l a r g e   a r e a s   w h e r e   t h e   t e n s i o n   e l e m e n t s  

s u p p o r t   a  l i g h t   w e i g h t   m e m b r a n e ,   w h i c h   p r o v i d e s   a  l o w  

a s p e c t   r a t i o   e l i m i n a t i n g   t h e   need   f o r   s u p p o r t i n g   a i r  

p r e s s u r e ,   and  w h i c h   can  be  e r e c t e d   e a s i l y .  

The  i n v e n t i o n   p r o v i d e s   a  r o o f   s t r u c t u r e   f o r   s p a n n i n g  

a  d e l i n e a t e d   a r e a ,   s a i d   s t r u c t u r e   c o m p r i s i n g   s u p p o r t  

m e m b e r s   s p a n n i n g   s a i d   d e l i n e a t e d   a r e a   f o r   s u p p o r t i n g   a 

r o o f   t h e r e o n ,   c h a r a c t e r i s e d   in  t h a t   s a i d   s u p p o r t  

m e m b e r s   c o m p r i s e   t e n s i o n   m e m b e r s   and  c o m p r e s s i o n  

m e m b e r s   s a i d   t e n s i o n   m e m b e r s   f o r m i n g   t op   c h o r d s  

s p a n n i n g   a  p o r t i o n   of  s a i d   d e l i n e a t e d   a r e a   a n d  

d i a g o n a l   c h o r d s   e x t e n d i n g   t h e r e f r o m ,   s a i d   c o m p r e s s i o n  

m e m b e r s   a t t a c h e d   b e t w e e n   s a i d   t o p   c h o r d s   and  s a i d  

d i a g o n a l   c h o r d s ,   and  l o w e r   t e n s i o n   m e m b e r s   c o n n e c t e d  

to  t h e   b o t t o m   of  s a i d   c o m p r e s s i o n   m e m b e r s .  



A c c o r d i n g   to   a  f u r t h e r   a s p e c t ,   t h e   i n v e n t i o n   p r o v i d e s  

a  m e t h o d   of  e r e c t i n g   a  r o o f   s t r u c t u r e   c o m p r i s i n g  

t e n s i o n   m e m b e r s   and  c o m p r e s s i o n   m e m b e r s   f o r   s p a n n i n g   a  

d e l i n e a t e d   a r e a ,   s a i d   m e t h o d   c o m p r i s i n g   the   s t e p s   o f  

s p a n n i n g   s a i d   d e l i n e a t e d   a r e a   w i t h   s a i d   t e n s i o n  

m e m b e r s ,   a t t a c h i n g   one  end  of  s a i d   c o m p r e s s i o n   m e m b e r s  

to  s a i d   t e n s i o n   m e m b e r s   a t   p r e d e t e r m i n e d   l o c a t i o n s ,  

a t t a c h i n g   t he   o t h e r   end  of  s a i d   c o m p r e s s i o n   m e m b e r s   t o  

s a i d   t e n s i o n   m e m b e r s   to  form  d i a g o n a l   c h o r d s  

t h e r e f r o m ,   and  t e n s i o n i n g   s a i d   t e n s i o n   m e m b e r s  

s p a n n i n g   s a i d   d e l i n e a t e d   a r e a   to   fo rm  s a i d   r o o f  

s t r u c t u r e .  

The  r o o f   s t r u c t u r e   p r e f e r a b l y   c o m p r i s e s   a  f l e x i b l e  

m e m b r a n e   as  t he   r o o f ,   h e l d   down  on  the   s u p p o r t   m e m b e r s  

by  means   of  t e n s i o n i n g   means   such   as  v a l l e y   c a b l e s  

e x t e n d i n g   b e t w e e n   a d j a c e n t   s u p p o r t   m e m b e r s .   T h i s   h a s  

t h e   a d v a n t a g e   of  r e s i s t i n g   w i n d - i n d u c e d   u p l i f t   f o r c e s  

w h i c h   s o m e t i m e s   e x c e e d   t h e   d e a d w e i g h t   of  t h e   r o o f  

s t r u c t u r e .  

In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  b e t t e r   u n d e r s t o o d ,  

two  p r e f e r r e d   e m b o d i m e n t s   of  t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d ,   by  way  of  e x a m p l e   o n l y ,   w i t h   r e f e r e n c e   t o  

t h e   a c c o m p a n y i n g   d i a g r a m m a t i c   d r a w i n g s ,   w h e r e i n : -  



F i g .   1  is  a  top   p l a n   v iew  s h o w i n g   a  r o o f   s t r u c t u r e  

a c c o r d i n g   to  a  f i r s t   e m b o d i m e n t   of  t h e   i n v e n t i o n ,  

c o n s t r u c t e d   of  a  c a b l e   t r u s s   dome  i n c l u d i n g   a  

p l u r a l i t y   of  r a d i a l l y - a r r a n g e d   a r c h e d   s u p p o r t   m e m b e r s  

and  a  p l u r a l i t y   of  c o n c e n t r i c   t e n s i o n   r i n g s ,   a n d  

i n c l u d i n g   v a l l e y   c a b l e s   r a d i a l l y   d i s p o s e d   b e t w e e n  

a d j a c e n t   a r c h e d   s u p p o r t   m e m b e r s ;  

F i g .   2  i s   a  p a r t i a l   s i d e   e l e v a t i o n   of  one  of  t h e  

a r c h e d   s u p p o r t   m e m b e r s   of  F i g u r e   1,  c o n s t r u c t e d   of  a  

p l u r a l i t y   of  t e n s i o n   m e m b e r s   in  t h e   form  of  c a b l e s   t o  

p r o v i d e   u p p e r   t e n s i o n   c h o r d s   and  d i a g o n a l   t e n s i o n  

c h o r d s ,   and  c o m p r e s s i o n   m e m b e r s   in  t h e   fo rm  o f  

v e r t i c a l   s t r u t s   a r r a n g e d   b e t w e e n   t h e   u p p e r   c h o r d s   a n d  

d i a g o n a l   c h o r d s ;  

F ig   3  i s   a  p a r t i a l   t op   p l a n   v iew  of  a  t e n s i o n   r i n g   a t  

t he   c e n t r e   of  the   s t r u c t u r e   of  F i g u r e   1,  h a v i n g   a 

p l u r a l i t y   of  a r c h e d   s u p p o r t   m e m b e r s   a t t a c h e d   t h e r e t o  

and  e x t e n d i n g   r a d i a l l y   o u t w a r d   t h e r e f r o m   a l o n g   w i t h  

t h e   a d j a c e n t   v a l l e y   c a b l e s ;  

F i g .  4   is   a  p a r t i a l   s i d e   e l e v a t i o n   of  t he   t e n s i o n   r i n g  

of  F i g .   3 ;  



F i g .  5  i s  a   p a r t i a l   s i d e   e l e v a t i o n   o f  t h e   t op   of  a 

c o m p r e s s i o n   member   in  t h e   form  of  a  s t r u t   and  a t t a c h e d  

to   a d j a c e n t   u p p e r   t e n s i o n   c h o r d s   by  means   of  a  h a n g e r ;  

F i g .  6   i s   a  p a r t i a l   f r o n t   e l e v a t i o n   of  t he   c o m p r e s s i o n  

member   and  h a n g e r   u s e d   d u r i n g   c o n s t r u c t i o n   as  shown  i n  

F i g .   5 ;  

F i g .   7  i s   a  t o p   p l a n   v iew  in  c r o s s - s e c t i o n   of  t h e  

c o m p r e s s i o n   member   as   shown  in  F i g .   5  and  f u r t h e r  

s h o w i n g   a  p l a t f o r m   s u p p o r t e d   by  a  p l u r a l i t y   of  t e n s i o n  

r i n g s   a t   t he   b o t t o m   of  t he   c o m p r e s s i o n   m e m b e r ;  

F i g .   8  i s   a  p a r t i a l   s i d e   e l e v a t i o n   of  t h e   b o t t o m   o f  

t h e   c o m p r e s s i o n   member   and  p l a t f o r m   as  shown  in  F i g .  

F i g s  9   to  15  a r e   i l l u s t r a t i o n s   s h o w i n g   t h e   e r e c t i o n  

s e q u e n c e   f o r   t h e   r o o f   s t r u c t u r e   of  F i g u r e s   1  to   8 ;  

F i g .   16  i s   a  p a r t i a l   s i d e   e l e v a t i o n   of  a  c a b l e   t r u s s  

in  a c c o r d a n c e   w i t h   a  s e c o n d   e m b o d i m e n t   of  t he   p r e s e n t  

i n v e n t i o n ,   c o n s t r u c t e d   of  t e n s i o n   m e m b e r s   a n d  

c o m p r e s s i o n   m e m b e r s ,   w h e r e i n   t h e   t e n s i o n   m e m b e r s   f o r m  

b o t h   u p p e r   and  l o w e r   t e n s i o n   c h o r d s ,   and  d i a g o n a l  



c h o r d s   e x t e n d i n g   t h e r e b e t w e e n ;   a n d  

F i g .   17  is   a  p a r t i a l   s i d e   e l e v a t i o n   of  t h e   c o m p r e s s i o n  

m e m b e r s   shown  in  F i g .   16  c o n n e c t e d   b e t w e e n   t he   u p p e r  

and  l o w e r   t e n s i o n   c h o r d s   by  a  b r a c k e t .  

R e f e r r i n g   now  to  t he   d r a w i n g s   w h e r e i n   l i k e   r e f e r e n c e  

n u m e r a l s   r e p r e s e n t   l i k e   e l e m e n t s ,   F i g .   1  is   a  p l a n  

v iew  of  a  r o o f   s t r u c t u r e   100  in  t h e   form  of  a  c a b l e  

t r u s s   dome.  The  c a b l e   t r u s s   dome  100  f o r m s   a n  

u n d u l a t i n g   s u p p o r t i n g   s u r f a c e   and  is   c o n s t r u c t e d   of  a 

p l u r a l i t y   of  a r c h e d   s u p p o r t   m e m b e r s   102  a r r a n g e d  

r a d i a l l y   to  a  d e l i n e a t e d   a r e a   t h e r e b y   to  fo rm  a  d o m e  

c o v e r i n g   a  s p a c e   such   as  a  s t a d i u m   or  a r e n a .   As  s h o w n  

in  F i g .   2,  t he   s u p p o r t   m e m b e r s   102  a re   c o n s t r u c t e d   o f  

a  p l u r a l i t y   of  s t r a n d e d   c a b l e s   104  c o n s t i t u t i n g   a  

s i n g l e ,   compound   t e n s i o n   member   and  a  p l u r a l i t y   o f  

r i g i d   s t r u t s   106  f o r m i n g   c o m p r e s s i o n   m e m b e r s .   T h e  

c a b l e s   104  a re   a t t a c h e d   to  a  c o n t i n u o u s   c o m p r e s s i o n  

r i n g   108  w h i c h   i s   a r r a n g e d   to  c i r c u m s c r i b e   t h e  

d e l i n e a t e d   a r e a   to  be  c o v e r e d .   The  c o m p r e s s i o n   r i n g  

108  a c t s   as  a  f o u n d a t i o n   to   t h e   r o o f   s t r u c t u r e ,   a n d  

c o n s i s t s   of  s e v e r a l   c h o r d s   j o i n e d   e n d - t o - e n d .  

A l t e r n a t i v e l y ,   t he   c a b l e s   104  may  be  s e c u r e d   to   a 

p l u r a l i t y   of  i n d i v i d u a l   a n c h o r a g e   b l o c k s   ( n o t   s h o w n )  



b u r i e d   in  t h e   g r o u n d   a t   l o c a t i o n s   s p a c e d   a r o u n d   t h e  

p e r i m e t e r   of  t h e   d e l i n e a t e d   a r e a .   As  shown  in  F i g .   1 ,  

t h e   c o m p r e s s i o n   r i n g   108  can  be  c o n s t r u c t e d   as  a  

p o r t i o n   of  t h e   p e r i m e t e r   w a l l   d e f i n i n g   the   s t a d i u m   o r  

a r e n a   to   be  c o v e r e d .   The  c a b l e s   104  e x t e n d   r a d i a l l y  

f rom  t he   c o m p r e s s i o n   r i n g   108  o v e r l y i n g   a  p o r t i o n   o f  

t h e   d e l i n e a t e d   a r e a .   Some  c a b l e s   104  h a v e   t h e i r   o t h e r  

i n n e r   e n d s   s e c u r e d   to   a  c e n t r a l   t e n s i o n   r i n g   1 1 0 ;  

o t h e r s   h a v e   t h e i r   i n n e r   e n d s   s e c u r e d   to  t h e   t op   o r  

b o t t o m   of  s t r u t s   106 ,   as  shown  in  g r e a t e r   d e t a i l   i n  

F i g s .  3   and  4 .  

C a b l e s   104  e x t e n d i n g   f rom  t h e   c o m p r e s s i o n   r i n g   108  t o  

t h e   c e n t r a l   t e n s i o n   r i n g   110  form  u p p e r   t e n s i o n   c h o r d s  

112  or  r i d g e   c a b l e s   of  t h e   s u p p o r t   m e m b e r s   102 .   On 

t h e   o t h e r   h a n d ,   a  number   of  t h e s e   c a b l e s   1 0 4  

i n i t i a t i n g   f rom  t h e   c o m p r e s s i o n   r i n g   108  d i v e r g e   f r o m  

t h e   u p p e r   c h o r d s   and  c o n s t i t u t e   d i a g o n a l   t e n s i o n  

c h o r d s   114  e x t e n d i n g   d o w n w a r d l y   a t   an  a n g l e   f r o m  

s u c c e s s i v e   p r e d e t e r m i n e d   l o c a t i o n s   a l o n g   the   s u p p o r t  

m e m b e r s   102 .   As  b e s t   shown  in  F i g .   2,  a  p l u r a l i t y   o f  

c a b l e s   104  a r e   s e c u r e d   to   t he   c o m p r e s s i o n   r i n g   108  a n d  

e x t e n d   r a d i a l l y   t o w a r d s   t h e   t e n s i o n   r i n g   110.   At  a 

f i r s t   o u t e r m o s t ,   p r e d e t e r m i n e d   l o c a t i o n ,   a  n u m b e r   ( o n e  

or  m o r e )   of  c a b l e s   104  a r e   p e e l e d   away  f rom  t h e  



r e m a i n i n g   c a b l e s   and  a r e   a r r a n g e d   e x t e n d i n g   d o w n w a r d l y  

f rom  t h o s e   r e m a i n i n g   c a b l e s   f o r m i n g   t he   u p p e r   t e n s i o n  

c h o r d   112 ,   to  p r o v i d e   a  f i r s t   d i a g o n a l   t e n s i o n   c h o r d  

114.   S i m i l a r l y ,   a t   t he   n e x t   s u c c e s s i v e   p r e d e t e r m i n e d  

l o c a t i o n ,   a  number   of  c a b l e s   104  a r e   a g a i n   p e e l e d   a w a y  

from  the   r e m a i n i n g   c a b l e s   104  and  e x t e n d   a t   an  a n g l e  

d o w n w a r d l y   from  t h o s e   r e m a i n i n g   c a b l e s   f o r m i n g   t h e  

n e x t   u p p e r   c h o r d   112  to  p r o v i d e   t he   n e x t   d i a g o n a l  

c h o r d   114 .   The  u p p e r   c h o r d s   112  and  u n d e r l y i n g  

d i a g o n a l   c h o r d s   114  fo rm  two  a d j a c e n t   s i d e s   of  a 

t r i a n g l e .   S t r u t s   106  a r e   c o n n e c t e d   b e t w e e n   t h e   u p p e r  

c h o r d s   112  and  d i a g o n a l   c h o r d s   114  to  c o m p l e t e   t h e  

t h i r d   s i d e   of  e ach   t r i a n g l e   by  means   of  t h e   s t r u c t u r e  

shown  in  F i g s .   5  t h r o u g h   8,  to  be  d e s c r i b e d  

h e r e i n a f t e r .   T h e s e   t r i a n g l e s   a r e   a r r a n g e d   in  a  

s u b s t a n t i a l l y   v e r t i c a l   o r i e n t a t i o n   l y i n g   w i t h i n   a  

common  p l a n e .   Each  s u p p o r t   member  102  c o m p r i s e s   a 

d i s c r e t e   s e r i e s   of  s u c h   t r i a n g l e s   e a c h   c o n n e c t e d   t o  

one  or  two  n e i g h b o u r i n g   t r i a n g l e s   o n l y   a t   r e s p e c t i v e  

v e r t i c e s ,   so  t h a t   t he   t r i a n g l e s   do  no t   s h a r e   common  

s i d e s .   In  t h i s   m a n n e r ,   t h e   s t r u t   106  of  one  t r i a n g l e  

has   i t s   u p p e r   end  a t t a c h e d   to  t he   c a b l e s   104  a t   t h e  

i n t e r s e c t i o n   of  t h e   u p p e r   c h o r d   112  and  d i a g o n a l   c h o r d  

114  of  an  a d j a c e n t   t r i a n g l e   n e a r e r   t he   c e n t r e   of  t h e  

s t r u c t u r e .   T h u s ,   t h e   number   of  c a b l e s   104  f o r m i n g  



s u c c e s s i v e   u p p e r   c h o r d s   112  s u c c e s s i v e l y   d e c r e a s e s  

t o w a r d s   t h e   c e n t r e   of  t he   s t r u c t u r e ,   as  a  

c o r r e s p o n d i n g   n u m b e r   of  t h e s e   c a b l e s   a r e   p e e l e d   a w a y  

to   p r o v i d e   t he   d i a g o n a l   c h o r d s   114 .   The  number   o f  

c a b l e s   104  c o n t a i n e d   w i t h i n   each   d i a g o n a l   c h o r d   114  i s  

p r e f e r a b l y   the   s ame ,   a l t h o u g h   i t   may  v a r y .  

To  c o m p l e t e   t h e   s u p p o r t   m e m b e r s   102 ,   and  m a i n t a i n   t h e  

d i a g o n a l   c h o r d s   in  t e n s i o n ,   a  p l u r a l i t y   of  c o n c e n t r i c  

t e n s i o n   r i n g s   116  e a c h   c o n s t r u c t e d   of  s t r a n d e d   c a b l e s  

118  a r e   s e c u r e d   to   t h e   l o w e r   e n d s   of  c o r r e s p o n d i n g  

s t r u t s   106  of  a d j a c e n t   s u p p o r t   m e m b e r s   102  as  b e s t  

shown  in  F i g s .   7  and  8 .  

O v e r l y i n g   t h e   s u p p o r t   m e m b e r s   102  is   a  f l e x i b l e  

m e m b r a n e   120  s e r v i n g   as  a  r o o f   o v e r   t he   d e l i n e a t e d  

a r e a .   The  m e m b r a n e   120  may  be  f o r m e d   of  a  w o v e n  

s y n t h e t i c   f a b r i c ,   a l t h o u g h   i t   i s   c o n t e m p l a t e d   t h a t  

o t h e r   m a t e r i a l s   such   as  c a n v a s   or  t h i n   m e t a l l i c   f o r m e d  

m e m b r a n e s   may  a l s o   be  u t i l i z e d .   The  m e m b r a n e   120  i s  

c o n s t r u c t e d   to   be  w e a t h e r   r e s i s t a n t   and  p r e f e r a b l y   o f  

a  n o n - c o m b u s t i b l e   c o m p o s i t i o n .   C o a t e d   f a b r i c s   may  b e  

e m p l o y e d   f o r   t h e   m e m b r a n e   120  such   as  T e f l o n  

( R e g i s t e r e d   T r a d e   Mark)   c o a t e d   g l a s s   f i b r e ,   s i l i c o n -  

c o a t e d   g l a s s   f i b r e ,   s i l i c o n - c o a t e d   p o l y e s t e r ,   and  t h e  



l i k e .   In  a d d i t i o n ,   t h e   m e m b r a n e   120  can   b e  

t r a n s l u c e n t   to  a l l o w   l i g h t   i n t o   t he   e n c l o s e d   v o l u m e ,  

and  may  be  a d a p t e d   to  p r o v i d e   good  a c o u s t i c  

p r o p e r t i e s .   A  p l u r a l i t y   of  v a l l e y   c a b l e s   122  a r e  

p o s i t i o n e d   b e t w e e n   a d j a c e n t   s u p p o r t   m e m b e r s   102  a n d  

e x t e n d   b e t w e e n   the   c o m p r e s s i o n   r i n g   108  and  t e n s i o n  

r i n g   110.   The  f l e x i b l e   m e m b r a n e   120  is   m a i n t a i n e d  

u n d e r   t e n s i o n   by  p r e s t r e s s i n g   t h e   v a l l e y   c a b l e s   1 2 2 ,  

f o r   e x a m p l e ,   as  d i s c l o s e d   in  U.S .   P a t e n t   N o .  

3 , 8 0 7 , 4 2 1 .   T h a t   p o r t i o n   of  t he   f l e x i b l e   m e m b r a n e   1 2 0  

e x t e n d i n g   in  V - s h a p e d   c r o s s - s e c t i o n   b e t w e e n   a d j a c e n t  

s u p p o r t   m e m b e r s   102  can  be  in  t h e   fo rm  of  r e c t a n g l e s ,  

t r a p e z o i d s ,   t r i a n g l e s ,   wedge  s h a p e s ,   and  t h e   l i k e .   I n  

t h i s   r e g a r d ,   t h e   f l e x i b l e   m e m b r a n e   120  can  b e  

c o n s t r u c t e d   of  a  p l u r a l i t y   of  t r i a n g u l a r   s h a p e d   p a n e l s  

r a d i a t i n g   o u t w a r d l y   f rom  the   c e n t r a l   t e n s i o n   r i n g   1 1 0  

such   t h a t   t he   j o i n t s   b e t w e e n   a d j a c e n t   p a n e l s   can  b e  

c o n t i n u o u s l y   h e a t - s e a l e d   or  a d h e r e d   in  p l a c e   d u r i n g  

f i e l d   i n s t a l l a t i o n   so  t h a t   t h e r e   a r e   no  j o i n t s  

i n t e r s e c t i n g   w i t h   t h o s e   of  a d j a c e n t   p a n e l s .  

T u r n i n g   now  to  F i g s .   5  and  6,  e a c h   s t r u t   106  i s  

a t t a c h e d   to  t he   c a b l e s   104  a t   a  p r e d e t e r m i n e d   l o c a t i o n  

by  means   of  a  h a n g e r   124 .   The  u p p e r   end  of  t h e   h a n g e r  

124  is   p r o v i d e d   w i t h   a  p i v o t a b l e   U - s h a p e d   b r a c k e t   1 2 6  



t h r o u g h  w h i c h  t h e   c a b l e s   104  e x t e n d .   To  s e c u r e   t h e  

b r a c k e t   126  to   t he   c a b l e s   104 ,   a  n u m b e r   of  c a b l e s   may  

be  t e r m i n a t e d   and  s e c u r e d   to   t h e   h a n g e r   by  means   of  a  

f i x t u r e   128 .   As  p r e v i o u s l y   n o t e d ,   a  number   of  c a b l e s  

104  e x t e n d   t h r o u g h   t h e   U - s h a p e d   b r a c k e t   126  and  a r e  

d i s p l a c e d   a t   an  a n g l e   d o w n w a r d s   to  p r o v i d e   t h e  

d i a g o n a l   c h o r d s   114 .   In  a d d i t i o n ,   s u p p l e m e n t a l  

d i a g o n a l   c h o r d s   1141  may  be  e m p l o y e d   by  s e c u r i n g   s a m e  

b e t w e e n   t h e   h a n g e r   124  and  t h e   l o w e r   end  of  a n  

a d j a c e n t   s t r u t   106  as  shown .   B r a c i n g   b e t w e e n   a d j a c e n t  

s u p p o r t   m e m b e r s   102  i s   n o t   r e q u i r e d   due  to  t h e   f a c t  

t h a t   t h e   c a b l e s   104  f o r m i n g   t h e   u p p e r   c h o r d s   112  a n d  

d i a g o n a l   c h o r d s   114  a r e   u n d e r   t e n s i o n .   H o w e v e r ,  

t r u s s i n g   or  c r o s s - b r a c i n g   b e t w e e n   a d j a c e n t   s u p p o r t  

m e m b e r s   I02   can   be  p r o v i d e d   f o r   t h e   p u r p o s e   of  l o a d  

r e d i s t r i b u t i o n   and  f a c i l i t a t i n g   t he   e r e c t i o n   of  t h e  

c a b l e   t r u s s   dome  1 0 0 .   In  t h i s   r e g a r d ,   t h e   t r u s s i n g   o r  

b r a c i n g   can  be  a c h i e v e d   by  p r o v i d i n g   c r o s s - b r a c i n g   i n  

t h e   fo rm  of  d i a g o n a l   c a b l e s   130  s e c u r e d   b e t w e e n  

c o r r e s p o n d i n g   s t r u t s   106  of  a d j a c e n t   s u p p o r t   m e m b e r s  

1 0 2 .   In  p a r t i c u l a r ,   t h e   d i a g o n a l   c a b l e s   130  a r e  

s e c u r e d   a t   one  end  to   t h e   h a n g e r s   124  and  a t t a c h e d   a t  

t h e i r   o t h e r   e n d s   to   t h e   l o w e r   e n d s   of  c o r r e s p o n d i n g  

s t r u t s   106 ,   as  shown  in  F i g s .   7  and  8.  A l t h o u g h   t h e  

d i a g o n a l   c a b l e s   130  a r e   shown  s e v e n   in  n u m b e r ,   i t   i s  



e x p e c t e d   t h a t   o n l y   two  or  t h r e e   such   d i a g o n a l   c a b l e s  

wou ld   be  r e q u i r e d .   To  f a c i l i t a t e   l o a d   r e d i s t r i b u t i o n ,  

t h e s e   d i a g o n a l   c a b l e s   a r e   c l a m p e d   a t   t h e i r   c r o s s i n g  

p o i n t .  

The  c a b l e s   104  c o n t i n u i n g   t h r o u g h   t h e   h a n g e r s   1 2 4  

w i t h i n   a  s u p p o r t   member   1 0 2  a r e   s e c u r e d   to   t he   c e n t r a l  

t e n s i o n   r i n g   110  in  t h e   m a n n e r   shown  in  F i g s .   3  and  4 .  

In  a d d i t i o n ,   t h e   v a l l e y   c a b l e s   122  a r e   a l s o   s e c u r e d   t o  

t h e   c e n t r a l   t e n s i o n   r i n g   110  b e t w e e n   a d j a c e n t   c a b l e s  

104.   T h u s ,   the   s u p p o r t   m e m b e r s   102  h a v e   one  e n d  

a t t a c h e d   to  t h e   t e n s i o n   r i n g   110  and  e x t e n d   r a d i a l l y  

o u t w a r d   t h e r e f r o m ,   w h i l e   h a v i n g   t h e i r   o t h e r   e n d s  

a t t a c h e d   to  t h e   c o m p r e s s i o n   r i n g   108 .   The  l o w e r   e n d s  

of  t he   s t r u t s   106  a r e   p r o v i d e d   w i t h   a  s u p p o r t   1 3 2  

a r r a n g e d   g e n e r a l l y   t r a n s v e r s e   to  t h e   s t r u t   a n d  

e x t e n d i n g   o u t w a r d l y   a l o n g   the   d i r e c t i o n   of  t he   s u p p o r t  

m e m b e r s   102.  The  s u p p o r t   132  is  a d a p t e d   f o r   s e c u r i n g  

the   c a b l e s   118  of  t he   i n d i v i d u a l   c o n c e n t r i c   t e n s i o n  

r i n g s   116  t h e r e t o .   A  p l a t f o r m   134  i s   d i s p o s e d  

o v e r l y i n g   t he   c a b l e s   118  to  p r o v i d e   a  c a t w a l k   f o r  

m a i n t e n a n c e   and  i n s t a l l a t i o n   p e r s o n n e l .   The  p l a t f o r m  

134  o v e r l i e s   t he   c o n c e n t r i c   t e n s i o n   r i n g s   116  b e t w e e n  

a d j a c e n t   s t r u t s   1 0 6 ,   and  a  s a f e t y   h a n d r a i l   136  i s  

p r o v i d e d   on  e i t h e r   s i d e   of  t he   p l a t f o r m .  



As  t h u s   f a r   d e s c r i b e d ,   t h e   c a b l e   t r u s s   dome  1 0 0  

i n c o r p o r a t e s   a  s t r u c t u r a l   s y s t e m   t h a t   u s e s   t r u s s e s  

t h a t   h a v e   u p p e r   c h o r d s   112  made  of  t e n s i o n   m e m b e r s  

c o m p r i s i n g   a  p l u r a l i t y   of  p r e s t r e s s e d   c a b l e s   104 .   T h e  

c a b l e s   104  a r e   a n c h o r e d   to   t h e   c o m p r e s s i o n   r i n g   108  o r  

b u r i e d   a n c h o r a g e   b l o c k s   ( n o t   s h o w n ) .   The  d i a g o n a l  

c h o r d s   114  a r e   d i s c o n t i n u o u s   f rom  one  a n o t h e r ,   a r e  

a t t a c h e d   to   t h e   n e s t e d ,   c o n c e n t r i c   t e n s i o n   r i n g s   1 1 6 .  

As  t h e   c a b l e   t r u s s   dome  100  i s   a  t e n s i o n   dome  and  dome 

b u c k l i n g   i s   n o t   a  p r o b l e m ,   t h e   r i s e   of  t h e   dome  can  b e  

made  as  s h a l l o w   as  p o s s i b l e   c o n s i s t e n t   w i t h   w a t e r  

d r a i n a g e   and  t h e   f u n c t i o n s   r e q u i r e d   of  t he   e n c l o s e d  

s p a c e .   Thus  t h e   a s p e c t   r a t i o ,   i . e .   t h e   r a t i o   of  d o m e  

s u r f a c e   a r e a   to  d e l i n e a t e d   p l a n   a r e a ,   can  be  made  a  

m i n i m u m .   The  a n t i c l a s t i c   m e m b r a n e   s u r f a c e   can  b e  

p r e s t r e s s e d   by  t h e   v a l l e y   c a b l e s   122  t h a t   p u l l   t h e  

f l e x i b l e   m e m b r a n e   120  down  a g a i n s t   t h e   u p p e r   c h o r d s  

112  of  e a c h   of  t h e   s u p p o r t   m e m b e r s   102 .   Wi th   t h e   u p p e r  

c h o r d s   1 1 2 ,   d i a g o n a l   c h o r d s   114 ,   and  t e n s i o n   r i n g s   1 1 6  

c o n s t r u c t e d   of  c a b l e s   p r e s t r e s s e d   to  a  p e r i m e t e r  

r e s t r a i n i n g   s y s t e m ,   i . e .   t h e   c o m p r e s s i o n   r i n g   1 0 8 ,  

t h e s e   e l e m e n t s   can  be  c o m b i n e d   w i t h   r i g i d   e l e m e n t s  

s u c h   as  beams   or  t r u s s e s   in   such   a  m a n n e r   so  as  t o  

i m p a r t   a d d i t i o n a l   s t i f f n e s s   to  t h e s e   e l e m e n t s   w i t h o u t  

i n t r o d u c i n g   c o m p r e s s i o n   f o r c e s .  



The  u n i q u e n e s s   of  t he   c a b l e   t r u s s   dome  100  i s  

d e m o n s t r a t e d   by  t he   f a c t   t h a t   i t   i s   n o t   t r i a n g u l a t e d .  

The  r i g i d i t y   of  a  t r i a n g u l a r   s t r u c t u r e   i s   n o t   r e q u i r e d  

of  t he   c a b l e s   t r u s s   dome  100  as  s t r u c t u r a l   r o o f  

m e m b r a n e s ,   i . e . ,   a r c h i t e c t u r a l   f a b r i c s ,   p e r m i t   t h e  

m e m b r a n e   to  a c t   as  b o t h   a  deck   and  a  w e a t h e r i n g  

m e m b r a n e .   T h i s   m e m b r a n e ,   i f   p r o p e r l y   s h a p e d   a n d  

p r e s t r e s s e d ,   can  a c c o m m o d a t e   t h e   l a r g e   d i s p l a c e m e n t s  

of  a  s t r u c t u r a l   s y s t e m   t h a t   i s   n o t   t r i a n g u l a t e d .   T h u s ,  

n o n - l i n e a r   l a r g e   d i s p l a c e m e n t   s t r u c t u r a l   a n a l y s i s   i s  

p o s s i b l e   u s i n g   d i g i t a l   c o m p u t e r s .   In  a d d i t i o n ,   t h e  

c a b l e   t r u s s   dome  100  can  be  f o r m e d   w i t h   e i t h e r  

c i r c u l a r   or  n o n - c i r c u l a r   p l a n   c o n f i g u r a t i o n s   b a s e d   o n  

s k e w e d   s y m m e t r i c   p r i n c i p l e s ,   f o r   e x a m p l e   as  in  U . S .  

P a t e n t   No.  3 , 8 4 1 , 0 3 8 .   As  p r e v i o u s l y   n o t e d ,   t h e  

p r e s t r e s s e d   f l e x i b l e   m e m b r a n e   120  c o v e r i n g   t he   c a b l e  

t r u s s   dome  100  has   s h a l l o w   u n d u l a t i o n s   p e r m i t t i n g   t h e  

a s p e c t   r a t i o   to  be  a  minimum  t h u s   a l l o w i n g   m a x i m u m  

economy  in  t h e   f l e x i b l e   m e m b r a n e .  

T h i s   economy  is   f u r t h e r   e n h a n c e d   by  the   use   o f  

i n d i v i d u a l   m u l t i - s t r a n d e d   c a b l e s   104  w h i c h   p e r m i t  

maximum  e f f i c i e n c y   in  t he   use   of  m a t e r i a l   in  t he   u p p e r  

c h o r d s   112  and  d i a g o n a l   c h o r d s   114 .   T h i s   e f f i c i e n c y   i s  

a c h i e v e d   in  t h a t   t he   n u m b e r   of  i n d i v i d u a l   c a b l e s   1 0 4  



r e q u i r e d   in  s u c c e s s i v e   u p p e r   c h o r d s   112  d e c r e a s e s   f r o m  

t h e   p e r i m e t e r   to   t h e   c e n t r e   of  t h e   s t r u c t u r e .   T h i s  

a m o u n t   of  d e c r e a s e   in  t h e   n u m b e r s   of  i n d i v i d u a l   c a b l e s  

104  b e t w e e n   a d j a c e n t   c h o r d s   can  be  of  t he   same  o r d e r  

of  m a g n i t u d e   as  t h e   number   of  c a b l e s   r e q u i r e d   in  t h e  

i n d i v i d u a l   d i a g o n a l   c h o r d s   114 .   C o n s e q u e n t l y ,   t h e  

n u m b e r   of  end  c o n n e c t i o n s   r e q u i r e d   of  t h e   c a b l e s   1 0 4  

i s   m i n i m i z e d .   F u r t h e r ,   t he   use   of  a  p l u r a l i t y   o f  

c a b l e s   118  in  t h e   c o n s t r u c t i o n   of  e a c h   of  t h e   t e n s i o n  

r i n g s   116  a l l o w s   t h e   r e s u l t i n g   s t r u c t u r e   to   f u n c t i o n  

as  t h e   s u p p o r t   f o r   a  c a t w a l k   as  p r e v i o u s l y   d e s c r i b e d .  

The  u se   of  t h e   c a b l e   t r u s s   dome  100  i s   a  p r a c t i c a l  

c o n s i d e r a t i o n   b e c a u s e   of  t h e   e f f i c i e n c y   w i t h   w h i c h   t h e  

c a b l e   end  f o r c e s   can  be  r e s i s t e d   t h r o u g h   the   use   o f  

s k e w e d   s y m m e t r i c   c o m p r e s s i o n   r i n g s   or  a n c h o r a g e  

b l o c k s .   G i v e n   t h e   f l e x i b i l i t y   of  t h e   c a b l e   t r u s s   dome 

1 0 0 ,   and  t h e   f a c t   t h a t   i t   i s   n o t   t r i a n g u l a t e d ,   s u c h  

f a c t s   a r e   a d v a n t a g e s   b e c a u s e   t he   c a b l e   t r u s s   dome  c a n  

be  l a r g e l y   a s s e m b l e d   on  t h e   g r o u n d   or  in  a  h a n g i n g  

p o s i t i o n ,   w i t h   or  w i t h o u t   t he   f l e x i b l e   m e m b r a n e   1 2 0 ,  

and  t h e n   h o i s t e d   i n t o   p o s i t i o n   u s i n g   s i m p l e   c a b l e  

t e n s i o n i n g   d e v i c e s   t h a t   a r e   u s e d   to   p u t   t h e   f i n a l  

t e n s i o n   i n t o   t h e   c a b l e s   1 0 4 ,   as  d e s c r i b e d   b e l o w .  



The  m e t h o d   f o r   e r e c t i o n   of  t h e   c a b l e   t r u s s   dome  1 0 0  

w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   9 

t h r o u g h   15.  The  e r e c t i o n   of  t h e   c a b l e   t r u s s   dome  1 0 0  

u s e s   t he   n a t u r a l   p r o p e n s i t y   f o r   c a b l e s   to  d r a p e   in  a  

c o n c a v e   u p w a r d   p o s i t i o n   b e t w e e n   a n c h o r   p o i n t s   u n d e r  

g r a v i t y .   The  t e n s i o n   r i n g   110  i s   s u p p o r t e d   on  a 

s c a f f o l d i n g   138  or  a l t e r n a t i v e l y   may  be  p o s i t i o n e d   o n  

the   g r o u n d   and  h o i s t e d   in  p l a c e   by  j a c k i n g   of  t h e  

r i d g e   c a b l e s .   A  b u n d l e   of  c a b l e s   104 ,   i n c l u d i n g   t h e  

u p p e r   c h o r d s   112  and  d i a g o n a l   c h o r d s   114  f o r   t h e  

s u p p o r t   m e m b e r s   102 ,   a r e   p o s i t i o n e d   r a d i a l l y   a b o u t   t h e  

d e l i n e a t e d   a r e a   to  be  c o v e r e d .   The  p e r i m e t e r   e n d s   o f  

t h e   c a b l e s   104  a r e   s e c u r e d   to  t h e   c o m p r e s s i o n   r i n g   1 0 8  

w h i l e   the   o t h e r   e n d s   of  t h o s e   c a b l e s   p r o v i d i n g   t h e  

u p p e r   c h o r d s   112  a r e   s e c u r e d   to   t h e   t e n s i o n   r i n g   1 1 0 .  

Those   c a b l e s   104  p r o v i d i n g   the   d i a g o n a l   c h o r d s   114  a r e  

a l l o w e d   to   d r a p e   d o w n w a r d l y   from  t h e   r e m a i n i n g   c a b l e s  

a t   s u c c e s s i v e   l o c a t i o n s   c o r r e s p o n d i n g   to  t he   p o s i t i o n s  

f o r   t he   s t r u t s   106  a l o n g   each   s u p p o r t   member   102 .   T h e  

l e n g t h s   of  some  of  t he   d i a g o n a l   c h o r d s   114  a r e   g r e a t e r  

t h a n   r e q u i r e d   in  t h e   e r e c t e d   c a b l e   t r u s s   dome  1 0 0 ,   i n  

o r d e r   to  f a c i l i t a t e   t he   e r e c t i o n ,   as  d e s c r i b e d   b e l o w .  

The  s t r u t s   106 ,   h a v i n g   a t t a c h e d   h a n g e r s   124  a n d  

s u p p o r t s   132 ,   a r e   p o s i t i o n e d   on  the   g r o u n d ,  



s c a f f o l d i n g   a n d / o r   s t a d i u m   s e a t i n g   as  shown  in  F i g .   6 .  

The  s t r u t s   106  a r e   s e c u r e l y   s e t   so  t h a t   t h e i r   p l a n  

p o s i t i o n   r e l a t i v e   to   e a c h   o t h e r   i s   m a i n t a i n e d   d u r i n g  

t h e   a t t a c h m e n t   of  t h e   c o n c e n t r i c   t e n s i o n   r i n g s   1 1 6 .  

The  c a b l e s   118  a r e   spun  o v e r l y i n g   t h e   s u p p o r t s   132  o f  

c o r r e s p o n d i n g   106  to   p r o v i d e   t he   p l u r a l i t y   o f  

c o n c e n t r i c   t e n s i o n   r i n g s   1 1 6 .   The  t e n s i o n   r i n g s   1 1 6  

a r e   s l i g h t l y   t e n s i o n e d   as  t h e y   a r e   a t t a c h e d   to  t h e  

s u p p o r t s   132  of  e ach   of  t h e   s t r u t s   106 .   The  s t r u t s  

106  h a v i n g   a t t a c h e d   h a n g e r s   124 ,   s u p p o r t s   132  a n d  

t e n s i o n   r i n g s   1 1 6 ,   a r e   l i f t e d   v e r t i c a l l y   u p w a r d   a n d  

s e c u r e d   to   t h o s e   c a b l e s   104  f o r m i n g   the   u p p e r   c h o r d s  

1 1 2 .   A l t e r n a t i v e l y ,   t h e   h a n g e r s   124  may  be  a t t a c h e d  

to   t h e   c a b l e s   104  f i r s t   and  t he   s t r u t s   106  can  b e  

a t t a c h e d   l a t e r   to   t h e   h a n g e r s   d u r i n g   f i n a l   e r e c t i o n   o f  

t h e   c a b l e   t r u s s   dome  100 .   The  a t t a c h m e n t   of  t h e  

h a n g e r s   1 2 4 ,   to  t h e   c a b l e s   104  is   a c h i e v e d   by  

p i v o t a l l y   a t t a c h i n g   t h e   U - s h a p e d   b r a c k e t   126  o v e r   t h e  

c a b l e s   104  to  t h e   u p p e r   end  of  t h e   h a n g e r s   1 2 4 ,   a n d  

s e c u r i n g   t h e   c a b l e s   t h e r e t o   by  m e a n s   of  t h e   f i x t u r e  

1 2 8 .   The  c a b l e s   104  p r o v i d i n g   t h e   d i a g o n a l   c h o r d s   1 1 4  

a r e   i n s e r t e d   t h r o u g h   t h e   l o w e r   end  of  the   s t r u t s   1 0 6 .  

T h i s   p r o c e d u r e   i s   r e p e a t e d   f o r   a l l   c o n c e n t r i c   r i n g s  

f o r m e d   by  c o r r e s p o n d i n g   s t r u t s   106  and  t he   t e n s i o n  

r i n g s   1 1 6 .   A f t e r   t h e   s t r u t s   106  have   been   s e t  



s e c u r e l y ,   c a b l e s   104  may  t h e n   be  a r r a n g e d   s p a n n i n g   t h e  

d e l i n e a t e d   a r e a   by  s u c c e s s i v e l y   a t t a c h i n g   them  to  t h e  

t o p   of  one  s t r u t   and  t h e n   to  t h e   b o t t o m   of  an  a d j a c e n t  

s t r u t ,   so  as  to  form  t he   d i a g o n a l   c h o r d s   1 1 4  

t h e r e b e t w e e n .   T h i s   a l t e r n a t i v e   m e t h o d   a l l o w s   t h e   c a b l e  

t r u s s   dome  100  to  be  e a s i l y   a s s e m b l e d   and  e r e c t e d   f r o m  

a  g r o u n d   l e v e l   p o s i t i o n .  

E n g a g i n g   t h e   f r e e   e n d s   of  t h e   d i a g o n a l   c h o r d s   114  a t  

the   o u t e r m o s t   s t r u t s   106,   t h e s e   d i a g o n a l   c h o r d s   a r e  

t h e n   j a c k e d   by  s h o r t e n i n g   t h e i r   l e n g t h   t h r o u g h   t h e  

s t r u t s   so  t h a t   t he   c a b l e s   104  f o r m i n g   t he   u p p e r   c h o r d s  

112  and  t he   d i a g o n a l   c h o r d s   114  a r e   p l a c e d   u n d e r  

t e n s i o n ,   w h i c h   t h e n   l i f t s   t he   o u t e r   p o r t i o n   of  t h e  

s u p p o r t   m e m b e r s   102  u p w a r d l y   as  shown  in  t h e   s e q u e n c e  

b e t w e e n   F i g s .   10  and  12.  The  j a c k i n g   of  t h e   d i a g o n a l  

c h o r d s   114  is  r e p e a t e d   f o r   e ach   of  t h e   c o n c e n t r i c  

r i n g s   f o r m e d   by  the   c o r r e s p o n d i n g   s t r u t s   106  a n d  

t e n s i o n   m e m b e r s   116  so  as  to  p l a c e   a l l   c a b l e s   1 0 4  

w i t h i n   t he   c a b l e   t r u s s   dome  100  in  t e n s i o n   t h e r e b y  

c a u s i n g   t h e   c a b l e   t r u s s   dome  to  i n v e r t   as  s h o w n  

b e t w e e n   the   e r e c t i o n   s e q u e n c e   of  F i g s .   11  t h r o u g h   1 4 .  

The  d i a g o n a l   c h o r d s   114  a r e   t h e n   s e c u r e d   to   t h e   s t r u t s  

106,   to  c o m p l e t e   t he   s t r u c t u r e   of  t he   c a b l e   t r u s s   dome  

100  is   c o v e r e d   w i t h   t h e   f l e x i b l e   m e m b r a n e   120  a n d  



p r e s t r e s s e d   by  t e n s i o n i n g   t h e   v a l l e y   c a b l e s   122  o r  

t e n s i o n i n g   t h e   d i a g o n a l s   1 1 4 .  

As  t h u s   f a r   d e s c r i b e d ,   t h e   i n t e r i o r   t e n s i o n   r i n g s   1 1 6  

a r e   spun   a t   g r a d e   l e v e l   or  on  a  s u p p o r t   s t r u c t u r e   s u c h  

as  s t a d i u m   s e a t i n g   and  l i f t e d   w i t h   t h e   s t r u t s   106  f o r  

a t t a c h i n g   same  to   t h e   c a b l e s   104  p r o v i d i n g   the   u p p e r  

c h o r d s   112 .   The  c a b l e s   104  f o r m i n g   t h e   u p p e r   c h o r d s  

112  a r e   in  an  i n v e r t e d   p o s i t i o n   and  a r e   s u b s e q u e n t l y  

made  to   a s s u m e   a  c o n c a v e   downward   p o s i t i o n   b y  

s i m u l t a n e o u s   s h o r t e n i n g   of  t h e   d i a g o n a l   c h o r d s   1 1 4 ,  

one  c o n c e n t r i c   r i n g   a t   a  t i m e ,   so  as  to  c a u s e   t h e  

s u p p o r t   m e m b e r s   102  to   r e v e r s e   t h e i r   c u r v a t u r e   o n e  

r i n g   a t   a  t i m e .   A l t e r n a t i v e l y ,   i t   i s   c o n t e m p l a t e d  

t h a t   t h e   f l e x i b l e   m e m b r a n e   120  may  be  a t t a c h e d   to  t h e  

c a b l e s   104  and  v a l l e y   c a b l e s   122  f o r   i n f l a t i n g   t h e  

r o o f   s t r u c t u r e   u s i n g   m e c h a n i c a l   b l o w e r s .   The  u p w a r d  

m o v e m e n t   of  t h e   f l e x i b l e   m e m b r a n e   120  by  means   o f  

m e c h a n i c a l   b l o w e r s   c a u s e s   t h e   r e v e r s i n g   o f   t h e  

c u r v a t u r e   of  t h e   s u p p o r t   m e m b e r s   102  and  b r i n g s   t h e  

s t r u t s   106  a p p r o x i m a t e l y   i n t o   t h e i r   f i n a l   p o s i t i o n s ,  

a t   w h i c h   t h e   d i a g o n a l   c h o r d s   114  a r e   t h e n   a t t a c h e d .  

U s i n g   h y d r a u l i c   j a c k s ,   t h e   s t r u t s   106  a r e   t h e n   b r o u g h t  

i n t o   t h e i r   f i n a l   p o s i t i o n   in  w h i c h   t h e   s u p p o r t   m e m b e r s  

102  a s s u m e   a  c o n c a v e   d o w n w a r d   p o s i t i o n ,   a t   w h i c h   t i m e  



t h e   i n t e r n a l   p r e s s u r e   c r e a t e d   by  t he   m e c h a n i c a l  

b l o w e r s   i s   no  l o n g e r   r e q u i r e d   to  h o l d   t he   c a b l e   t r u s s  

dome  100  up.   By  p e r f o r m i n g   t h e   e r e c t i o n   s e q u e n c e   a t  

g r a d e   l e v e l ,   or  as  c l o s e   to  g r o u n d   as  p o s s i b l e ,   s u c h   a  

s e q u e n c e   i s   g r e a t l y   f a c i l i t a t e d .  

T u r n i n g   now  to  F i g s .   16  and  17,  t h e r e   i s   shown  h a l f   o f  

a  c a b l e   t r u s s   140  in  a c c o r d a n c e   w i t h   t h e   s e c o n d  

e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n .   The  c a b l e   t r u s s  

140  is  c o n s t r u c t e d   of  a  p l u r a l i t y   of  t e n s i o n   m e m b e r s  

142  a r r a n g e d   to  s p a n   t he   d e l i n e a t e d   a r e a ,   to  b e  

c o v e r e d   w i t h ,   f o r   e x a m p l e ,   a  f l e x i b l e   member   120  o f  

t he   t y p e   i l l u s t r a t e d   in  F i g .   1.  The  t e n s i o n   m e m b e r s  

142  a r e   c o n s t r u c t e d   of  s t r a n d e d   c a b l e s   of  t h e   t y p e  

d e s c r i b e d   and  i l l u s t r a t e d   w i t h   r e s p e c t   to  t he   p r e v i o u s  

e m b o d i m e n t ,   and  a r e   a n c h o r e d   in  t h e   same  way  to  b u r i e d  

b l o c k s   or  to  a  c o m p r e s s i o n   r i n g   108.   The  t e n s i o n  

m e m b e r s   142  each   o v e r l i e   a  p o r t i o n   of  t h e   d e l i n e a t e d  

a r e a   and  have   t h e i r   o t h e r   ends   s e c u r e d   to  a  c e n t r a l  

t e n s i o n   r i n g   144  in  t h e   m a n n e r   to  be  d e s c r i b e d ,   o r ,   i n  

the   c a s e   of  a  l i n e a r   t r u s s ,   s e c u r e d   to  t he   o t h e r   s i d e .  

In  a d d i t i o n   to  t h e   t e n s i o n   m e m b e r s   142 ,   t h e   c a b l e  

t r u s s   140  a l s o   i n c l u d e s   a  p l u r a l i t y   of  r i g i d   s t r u t s  

1 4 6 ,   w h i c h   may  be  of  v a r y i n g   l e n g t h ,   and  w h i c h   f o r m  

c o m p r e s s i o n   m e m b e r s   s i m i l a r   in  f u n c t i o n   to  t he   s t r u t s  



106  as  shown  in  F i g .   2 .  

The  t e n s i o n   m e m b e r s   142  a r e   a r r a n g e d   in  t h e   c a b l e  

t r u s s   140  to   fo rm  u p p e r   c h o r d s   148 ,   d i a g o n a l   c h o r d s  

150  and  l o w e r   c h o r d s   1 5 2 .   As  shown ,   t h e   number   o f  

c a b l e s   w i t h i n   t he   u p p e r   c h o r d s   148  d e c r e a s e s   f rom  t h e  

c o m p r e s s i o n   r i n g   I 0 8   to   t h e   t e n s i o n   r i n g   144 ,   w h i l e  

t h e   n u m b e r   of  c a b l e s   w i t h i n   t h e   l o w e r   c h o r d s   1 5 2  

i n c r e a s e s   f rom  t h e   c o m p r e s s i o n   r i n g   to   t h e   t e n s i o n  

r i n g .   By  way  of  an  e x a m p l e ,   a  p l u r a l i t y   of  c o n t i n u o u s  

t e n s i o n   m e m b e r s   142  a r e   s e c u r e d   to   t h e   t o p   of  a  f i r s t  

s t r u t   1 4 6 ,   t h e r e b y   f o r m i n g   an  u p p e r   c h o r d   148  b e t w e e n  

t h e   c o m p r e s s i o n   r i n g   108  and  f i r s t   s t r u t   146 .   A 

t e n s i o n   member   142  i s   a t t a c h e d   to  t he   b o t t o m   end  of  a n  

a d j a c e n t   s e c o n d   s t r u t   1 4 6 '   to   fo rm  a  d i a g o n a l   c h o r d  

150  t h e r e b e t w e e n .   The  t e n s i o n   member   142  f o r m i n g   t h e  

d i a g o n a l   c h o r d   150  i s   t h e n   a t t a c h e d   to   t h e   b o t t o m   e n d  

of  t h e   r e m a i n i n g   s t r u t   146"  and  has   i t s   f r e e   e n d  

a t t a c h e d   to   t h e   l o w e r   end  of  t h e   t e n s i o n   r i n g   1 4 4 .  

The  r e m a i n d e r   of  t h e   t e n s i o n   m e m b e r s   142  a t t a c h e d   t o  

t h e   t o p   end  of  t h e   f i r s t   s t r u t   1 4 6 ,   a r e   s e c u r e d   to   t h e  

t o p   end  of   t h e   a d j a c e n t   s e c o n d   s t r u t   146 '   to   f o r m   a n  

u p p e r   c h o r d   148 .   The  n u m b e r   of  c a b l e s   in  t h e   u p p e r  

c h o r d   148  r u n n i n g   b e t w e e n   t he   a d j a c e n t   f i r s t   a n d  

s e c o n d   s t r u t s   1 4 6 ,   1 4 6 '   i s   l e s s   t h a n   t h e   n u m b e r   o f  



c a b l e s   i n   t h e   u p p e r   c h o r d   r u n n i n g   b e t w e e n   t h e  

c o m p r e s s i o n   r i n g   108  and  f i r s t   s t r u t   146.   L i k e w i s e ,   a  

t e n s i o n  m e m b e r   142  c o n n e c t e d   to  t h e   t op   of  t h e   s e c o n d  

s t r u t   146 '   i s   a t t a c h e d   to  t he   l o w e r   end  of  t h e  

a d j a c e n t   t h i r d   s t r u t   146"  to  form  d i a g o n a l   c h o r d   1 5 0 ,  

and  u l t i m a t e l y   to  t he   l o w e r   end  of  t h e   t e n s i o n   r i n g  

144  to  fo rm  a  l o w e r   c h o r d   152 .   The  r e m a i n i n g   t e n s i o n  

m e m b e r s   142  a t t a c h e d   to  t he   u p p e r   end  of  t he   s e c o n d  

s t r u t   1 4 6 '   a r e   a t t a c h e d   to  t h e   u p p e r   end  of  t h e  

a d j a c e n t   t h i r d   s t r u t   146"  in  t he   p r e v i o u s   m a n n e r  

d e s c r i b e d .  

Thus  t h e   number   of  c a b l e s   w i t h i n   t h e   u p p e r   c h o r d s   1 4 8  

b e t w e e n   s u c c e s s i v e   s t r u t s   146,   1 4 6 ' ,   146"  d e c r e a s e s   i n  

n u m b e r ,   w h i l e   t h e   number   of  c a b l e s   w i t h i n   t h e   t e n s i o n  

m e m b e r s   142  f o r m i n g   t h e   l o w e r   c h o r d s   152  i n c r e a s e s  

b e t w e e n   s u c c e s s i v e   s t r u t s .   In  o t h e r   w o r d s ,   t h e  

t e n s i o n   m e m b e r s   142  e x t e n d   c o n t i n u o u s l y   f rom  t h e  

c o m p r e s s i o n   r i n g   108  to  t h e   t e n s i o n   r i n g   144  in  t h e  

form  of  an  u p p e r   c h o r d   148 ,   a  d i a g o n a l   c h o r d   150  and  a 

l o w e r   c h o r d   152 .   In  t u r n ,   t h e   s t r u t s   1 4 6 ,   1 4 6 ' ,   1 4 6 "  

a r e   s e c u r e d   b e t w e e n   the   u p p e r   c h o r d s   148  and  l o w e r  

c h o r d s   152  to  m a i n t a i n   t h e   t e n s i o n   m e m b e r s   142  u n d e r  

t e n s i o n   upon   a p p l i c a t i o n   of  a  l o a d .  



As  shown  in  F i g .   17,   t h e   s t r u t s   146  a re   s e c u r e d   to  t h e  

t e n s i o n   m e m b e r s   142  by  m e a n s   of  s a d d l e - t y p e   b r a c k e t s  

1 5 4 ,   1 5 4 t .   As  s h o w n ,   t h e   u p p e r   and  l o w e r   b r a c k e t s  

154 ,   1 5 4 '   a r e   s e c u r e d   to  t he   e n d s   of  t he   s t r u t   1 4 6 .  

The  u p p e r   b r a c k e t   154  i s   p r o v i d e d   w i t h   a  p a i r   o f  

s p a c e d   e a r s   156  b e t w e e n   w h i c h   t he   t e n s i o n   m e m b e r s   1 4 2  

a r e   r e t a i n e d .   The  l o w e r   b r a c k e t   1 5 4 '   i s   in  t u r n  

p r o v i d e d   w i t h   a  U - s h a p e d   r e t a i n e r   p l a t e   158  t o  

s a n d w i c h   t h e   t e n s i o n   m e m b e r s   142  t h e r e b e t w e e n ,   w h i c h  

t e n s i o n   m e m b e r s   a r e   a l s o   c o n f i n e d   b e t w e e n   s p a c e d  

b u s h e s   1 6 0 .   In  t h i s   m a n n e r ,   t he   s t r u t s   146  a r e  

a t t a c h e d   b e t w e e n   t h e   t e n s i o n   m e m b e r s   142 ,   so  as  t o  

m a i n t a i n   t h e   t e n s i o n   m e m b e r s   u n d e r   t e n s i o n   d u r i n g   a n  

a p p l i e d   l o a d .  

The  m e t h o d   f o r   e r e c t i o n   of  t h e   c a b l e   t r u s s   140  w i l l  

now  be  d e s c r i b e d   b r i e f l y ;   i t   i s   s i m i l a r   to  t h e   m e t h o d  

of  e r e c t i o n   of  t h e   c a b l e   t r u s s   dome  100  p r e v i o u s l y  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   9 - 1 5 .   A  b u n d l e   o f  

t e n s i o n   m e m b e r s   142  i s   a r r a n g e d   o v e r l y i n g   t h e  

d e l i n e a t e d   a r e a   b e t w e e n   the   c o m p r e s s i o n   r i n g   108  a n d  

t e n s i o n   r i n g   1 4 4 .   A  p l u r a l i t y   of  s t r u t s   a46  a r e  

a t t a c h e d   to  t h e   t e n s i o n   m e m b e r s   142  a t   i n t e r m e d i a t e  

l o c a t i o n s   b e t w e e n   t h e   c o m p r e s s i o n   r i n g   108  and  t e n s i o n  

r i n g   144 ,   so  t h a t   t he   t e n s i o n   m e m b e r s   a r e   d i v i d e d   i n t o  



u p p e r   c h o r d s   148 ,   d i a g o n a l   c h o r d s   150  and  l o w e r   c h o r d s  

152,   as  shown  in  F i g .   16.  The  t e n s i o n   m e m b e r s   142  a n d  

s t r u t s  1 4 6   may  be  a s s e m b l e d   on  t h e   g r o u n d   or  u s i n g   a 

s c a f f o l d i n g   138  in  t he   m a n n e r   p r e v i o u s l y   d e s c r i b e d .  

The  c a b l e   t r u s s   100  is   e r e c t e d   by  t e n s i o n i n g   t h e  

t e n s i o n   m e m b e r s   142  by  e n g a g i n g   t h e i r   f r e e   e n d s   a t  

t h e i r   l o c a t i o n   a t   t h e   c o m p r e s s i o n   r i n g   108 .   T h e  

t e n s i o n   m e m b e r s   142  a r e   r e s p e c t i v e l y   t e n s i o n e d   b y  

s h o r t e n i n g   t h e i r   l e n g t h   b e t w e e n   t h e   c o m p r e s s i o n   r i n g  

108  and  t e n s i o n   r i n g   144 ,   so  t h a t   t he   t e n s i o n   m e m b e r s  

f o r m i n g   t h e   u p p e r   c h o r d s   148 ,   d i a g o n a l   c h o r d s   150  a n d  

l o w e r   c h o r d s   152  a r e   p l a c e d   u n d e r   t e n s i o n ,   w h i c h   t h e n  

l i f t s   t h e   o u t e r   p o r t i o n   of  t h e   c a b l e   t r u s s   1 4 0  

u p w a r d l y .   By  s u c c e s s i v e l y   t e n s i o n i n g   t h o s e   t e n s i o n  

m e m b e r s   142  w h i c h   form  t he   n e x t   a d j a c e n t   i n w a r d  

d i a g o n a l   c h o r d   150 ,   a l l   t e n s i o n   m e m b e r s   w i t h i n   t h e  

c a b l e   t r u s s   140  a r e   p l a c e d   u n d e r   t e n s i o n ,   t h e r e b y  

c a u s i n g   t he   c a b l e   t r u s s   to  be  r a i s e d   i n t o   i t s  

t e n s i o n e d   s e l f - s u p p o r t i n g   p o s i t i o n ,   as  shown  in  F i g .  

16.  A d d i t i o n a l l y ,   c r o s s - b r a c i n g   130  may  be  p r o v i d e d  

b e t w e e n   a d j a c e n t   c o r r e s p o n d i n g   s t r u t s   146 .   The  c a b l e  

t r u s s   140  can  t h e n   be  c o v e r e d   w i t h   a  f l e x i b l e   m e m b e r  

120  w h i c h   may  be  p r e - s t r e s s e d   by  t h e   t e n s i o n i n g   o f  

v a l l e y   c a b l e s   122  a t t a c h e d   b e t w e e n   t h e   t e n s i o n   r i n g  

144  and  c o m p r e s s i o n   r i n g   1 0 8 .  



1.  A  r o o f   s t r u c t u r e   ( 1 0 0 )   f o r   s p a n n i n g   a  d e l i n e a t e d  

a r e a ,   s a i d   s t r u c t u r e   c o m p r i s i n g   s u p p o r t   m e m b e r s  

( 1 0 2 ; 1 4 2 )   s p a n n i n g   s a i d   d e l i n e a t e d   a r e a   f o r   s u p p o r t i n g  

a  r o o f   t h e r e o n ,   c h a r a c t e r i s e d   in  t h a t   s a i d   s u p p o r t  

m e m b e r s   c o m p r i s e   t e n s i o n   m e m b e r s   ( 1 0 4 )   and  c o m p r e s s i o n  

m e m b e r s   ( 1 0 6 ; 1 4 6 ) ,   s a i d   t e n s i o n   m e m b e r s   f o r m i n g   u p p e r  

c h o r d s   ( 1 1 2 ; 1 4 8 )   s p a n n i n g   a  p o r t i o n   of  s a i d   d e l i n e a t e d  

a r e a   and  d i a g o n a l   c h o r d s   ( 1 1 4 ; 1 5 0 )   e x t e n d i n g  

t h e r e f r o m ,   s a i d   c o m p r e s s i o n   m e m b e r s   a t t a c h e d   b e t w e e n  

s a i d   u p p e r   c h o r d s   and  s a i d   d i a g o n a l   c h o r d s ,   a n d  

f u r t h e r   t e n s i o n   m e m b e r s   ( 1 1 6 ; 1 5 2 )   c o n n e c t e d   to  t h e  

b o t t o m   of  s a i d   c o m p r e s s i o n   m e m b e r s   ( 1 0 6 ; 1 4 6 ) .  

2.  A  r o o f   s t r u c t u r e   ( 1 0 0 )   f o r   s p a n n i n g   a  d e l i n e a t e d  

a r e a ,   s a i d   s t r u c t u r e   c o m p r i s i n g   s u p p o r t   m e m b e r s  

( 1 0 2 ; 1 4 2 )   s p a n n i n g   s a i d   d e l i n e a t e d   a r e a   f o r   s u p p o r t i n g  

a  r o o f   t h e r e o n ,   c h a r a c t e r i s e d   in  t h a t   s a i d   s u p p o r t  

m e m b e r s   ( 1 0 2 ; 1 4 2 )   c o m p r i s e   t e n s i o n   m e m b e r s   ( 1 0 4 )   a n d  

c o m p r e s s i o n   m e m b e r s   ( 1 0 6 ; 1 4 6 ) ,   s a i d   t e n s i o n   m e m b e r s  

f o r m i n g   u p p e r   c h o r d s   ( 1 1 2 ; 1 4 8 )   s p a n n i n g   a  p o r t i o n   o f  

s a i d   d e l i n e a t e d   a r e a   and  d i a g o n a l   c h o r d s   ( 1 1 4 ; 1 5 0 '  

e x t e n d i n g   t h e r e f r o m   d o w n w a r d l y   a t   an  a c u t e   a n g l e  

t h e r e t o ,   s a i d   c o m p r e s s i o n   m e m b e r s   a t t a c h e d   to   a n d  



e x t e n d i n g   b e t w e e n   v e r t i c a l l y   s p a c e d   p o s i t i o n s   on  s a i d  

u p p e r   c h o r d s   and  s a i d   d i a g o n a l   c h o r d s ,   and  f u r t h e r  

t e n s i o n   m e m b e r s   ( 1 1 6 ; 1 5 2 )   c o n n e c t e d   to  t h e   j u n c t i o n s  

of  s a i d   c o m p r e s s i o n   m e m b e r s   w i t h   s a i d   d i a g o n a l   c h o r d s  

to  b a l a n c e   t h e   f o r c e s   a c t i n g   a t   s a i d   j u n c t i o n s .  

3.  A  r o o f   s t r u c t u r e   ( 1 0 0 )   f o r   s p a n n i n g   a  d e l i n e a t e d  

a r e a ,   t he   s t r u c t u r e   c o m p r i s i n g   s u p p o r t   m e m b e r s  

( 1 0 2 ; 1 4 2 )   s p a n n i n g   t he   d e l i n e a t e d   a r e a   f o r   s u p p o r t i n g  

a  r o o f   t h e r e o n ,   c h a r a c t e r i z e d   in  t h a t   e a c h   of  t h e  

s u p p o r t   m e m b e r s   ( 1 0 2 ; 1 4 2 )   c o m p r i s e s   an  u p p e r   t e n s i o n  

c h o r d   ( 1 1 2 ; 1 4 8 )   f o r   s u p p o r t i n g   t h e   r o o f   t h e r e o n ;   a 

p l u r a l i t y   of  c o m p r e s s i o n   m e m b e r s   ( 1 0 6 ; 1 4 6 )   e a c h  

c o n n e c t e d   a t   an  u p p e r   end  t h e r e o f   to  one  of  a  n u m b e r  

of  d i f f e r e n t   p o s i t i o n s   on  s a i d   u p p e r   c h o r d   a n d ,   f o r  

e a c h   c o m p r e s s i o n   member ,   a  d i a g o n a l   t e n s i o n   c h o r d  

( 1 1 4 ; 1 5 0 )   i n t e r c o n n e c t i n g   t h e   l o w e r   end  of  t h e  

c o m p r e s s i o n   member  ( 1 0 6 ; 1 4 6 )   and  t h e   u p p e r   end  of  a 

c o m p r e s s i o n   member  n e x t   a d j a c e n t   t h e r e t o ;   and  i s   a l s o  

c o n n e c t e d   to  f u r t h e r   m e m b e r s   ( 1 1 6 ; 1 5 2 )   e a c h   c o n n e c t e d  

to  t h e   l o w e r   end  of  a  d i f f e r e n t   c o m p r e s s i o n   m e m b e r  

( 1 0 6 ; 1 4 6 )   of  t h e   same  s u p p o r t   member   to  m a i n t a i n   t h e  

d i a g o n a l   t e n s i o n   c h o r d s   u n d e r   t e n s i o n ;   w h e r e b y ,   u p o n  

a s s e m b l y   in  u s e ,   e ach   c o m p r e s s i o n   member   ( 1 0 6 ; 1 4 6 )  

f o r m s ,   w i t h   i t s   a s s o c i a t e d   u p p e r   t e n s i o n   c h o r d   a n d  



d i a g o n a l   t e n s i o n   c h o r d ,   a  t r i a n g l e ,   and  e a c h   s u p p o r t  

member   ( 1 0 2 ; 1 4 2 )   c o m p r i s e s   a  p l u r a l i t y   of  s u c h  

t r i a n g l e s   w h i c h   a r e   c o p l a n a r   and  a r e   each   c o n n e c t e d   t o  

an  a d j a c e n t   s a i d   t r i a n g l e   o n l y   a t   an  a d j a c e n t   v e r t e x .  

4.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to   any  p r e c e d i n g  

c l a i m ,   w h e r e i n   s a i d   t e n s i o n   m e m b e r s   c o m p r i s e   a  

p l u r a l i t y   of  c a b l e s   a r r a n g e d   in  a  b u n d l e .  

5.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m ,   f u r t h e r   i n c l u d i n g   a  t e n s i o n   r i n g   c o n n e c t e d   t o  

s a i d   s u p p o r t   m e m b e r s   a t   a  c e n t r a l   p o s i t i o n   o v e r l y i n g  

s a i d   d e l i n e a t e d   a r e a .  

6.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to   c l a i m   5,  w h e r e i n  

s a i d   s u p p o r t   m e m b e r s   e x t e n d   r a d i a l l y   o u t w a r d   f rom  s a i d  

t e n s i o n   r i n g   s p a n n i n g   s a i d   d e l i n e a t e d   a r e a .  

7.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m ,   f u r t h e r   c h a r a c t e r i s e d   by  a  r o o f   in  t h e   form  o f  

a  f l e x i b l e   m e m b r a n e   o v e r l y i n g   s a i d   s u p p o r t   m e m b e r s .  

8.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to   c l a i m   7,  f u r t h e r  

c h a r a c t e r i s e d   by  t e n s i o n i n g   m e a n s   e x t e n d i n g   b e t w e e n  

a d j a c e n t   s u p p o r t   m e m b e r s   f o r   t e n s i o n i n g   s a i d   f l e x i b l e  



m e m b r a n e .  

9 .   A  r o o f   s t r u c t u r e   a c c o r d i n g   to  c l a i m   7  or  c l a i m   8 

c h a r a c t e r i s e d   in  t h a t   s a i d   f l e x i b l e   m e m b r a n e   c o m p r i s e s  

a  p l u r a l i t y   of  a d j a c e n t   wedge   s h a p e d   p a n e l s   r a d i a t i n g  

o u t w a r d l y   f rom  a  c e n t e r   p o r t i o n   of  s a i d   d e l i n e a t e d  

a r e a .  

10.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m ,   f u r t h e r   c h a r a c t e r i s e d   by  a  c o m p r e s s i o n   m e m b e r  

( 1 0 8 )   f o r m i n g   a  c l o s e d   l o o p   c i r c u m s c r i b i n g   s a i d  

d e l i n e a t e d   a r e a   to  w h i c h   s a i d   s u p p o r t   m e m b e r s  

( 1 0 2 ; 1 4 2 )   a r e   a t t a c h e d .  

11.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to  c l a i m   4 ,  

c h a r a c t e r i s e d   in  t h a t   t he   n u m b e r   of  s a i d   c a b l e s   w i t h i n  

s a i d   u p p e r   c h o r d s   d e c r e a s e s   f rom  t h e   p e r i m e t e r   of  s a i d  

d e l i n e a t e d   a r e a   to  a  c e n t r a l   p o r t i o n   t h e r e o f ,   a t   e a c h  

p o s i t i o n   a t   w h i c h   a  d i a g o n a l   c h o r d   e x t r a c t s   t h e r e f r o m .  

12.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to  c l a i m   1 1 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   number   of  s a i d   c a b l e s  

f o r m i n g   s a i d   l o w e r   t e n s i o n   m e m b e r s   ( 1 5 2 )   i n c r e a s e s   i n  

a  d i r e c t i o n   f rom  t h e   p e r i m e t e r   of  s a i d   d e l i n e a t e d   a r e a  

to  a  c e n t r a l   p o r t i o n   t h e r e o f   a t   e a c h   p o s i t i o n   a t   w h i c h  

a  d i a g o n a l   c h o r d   a d j o i n s   t h e   l o w e r   t e n s i o n   m e m b e r s .  



13.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to  c l a i m  4   or  a n y  

c l a i m   d e p e n d e n t   on  c l a i m   4,  c h a r a c t e r i s e d   in  t h a t   t h e  

n u m b e r   of  s a i d   c a b l e s   w i t h i n   s a i d   d i a g o n a l   c h o r d s  

r e m a i n s   t he   same  f rom  the   p e r i m e t e r   of  s a i d   d e l i n e a t e d  

a r e a   to   a  c e n t r a l   p o r t i o n   t h e r e o f .  

14.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to  any  one  of  c l a i m s  

11  to  13  c h a r a c t e r i s e d   in  t h a t   a t   a  p l u r a l i t y   of  t h e  

j u n c t i o n s   of  a  d i a g o n a l   c h o r d   w i t h   an  u p p e r   c h o r d ,   t h e  

number   of  c a b l e s   in  t h e   u p p e r   c h o r d   to   one  s i d e   o f  

s a i d   j u n c t i o n   i s   n o t   l e s s   t h a n   the   sum  of  t he   n u m b e r  

of  c a b l e s   in  t h e   d i a g o n a l   c h o r d   and  in  t h e   u p p e r   c h o r d  

to  t h e   o t h e r   s i d e   of  s a i d   j u n c t i o n .  

15.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to   c l a i m   1,  c l a i m   2  o r  

c l a i m   o,  c h a r a c t e r i s e d   in  t h a t   s a i d   f u r t h e r   t e n s i o n  

m e m b e r s   c o m p r i s e   c o n c e n t r i c   t e n s i o n   r i n g s   ( 1 1 6 )   e a c h  

c o n n e c t e d   to  t h e   l o w e r   end  of  a  r e s p e c t i v e   c o m p r e s s i o n  

member   ( 1 0 8 )   of  each   s u p p o r t   member  ( 1 0 2 ) .  

16.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to  any  of  c l a i m s   1  t o  

3  c h a r a c t e r i s e d   in  t h a t   a t   l e a s t   some  of  s a i d   u p p e r  

c h o r d s ,   d i a g o n a l   c h o r d s ,   and  f u r t h e r   t e n s i o n   m e m b e r s  

c o m p r i s e   a  common  c a b l e .  



17.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to  c l a i m   15  f u r t h e r  

c h a r a c t e r i s e d   by  a  p l a t f o r m   s e c u r e d   to  s a i d   t e n s i o n  

r i n g s .  

18.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   by  b r a c i n g   means   ( 1 3 0 )   e x t e n d i n g   b e t w e e n  

c o r r e s p o n d i n g   c o m p r e s s i o n   m e m b e r s   of  a d j a c e n t   s u p p o r t  

m e m b e r s .  

19.  A  r o o f   s t r u c t u r e   a c c o r d i n g   to  c l a i m   1 5 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   t e n s i o n   m e m b e r s   c o m p r i s e   a 

p l u r a l i t y   of  c o n c e n t r i c   c a b l e s .  

20.   A  m e t h o d   of  e r e c t i n g   a  r o o f   s t r u c t u r e   a c c o r d i n g  

to  c l a i m   3,  s a i d   m e t h o d   b e i n g   c h a r a c t e r i s e d   by  t h e  

s t e p s   of  s p a n n i n g   s a i d   d e l i n e a t e d   a r e a   w i t h   s a i d  

t e n s i o n   m e m b e r s ,   a t t a c h i n g   one  end  of  e a c h   of  s a i d  

c o m p r e s s i o n   m e m b e r s   to  s a i d   t e n s i o n   m e m b e r s   a t   s a i d  

d i f f e r e n t   p o i n t s   t h e r e o n a t t a c h i n g   t h e   o t h e r   end  o f  

e a c h   of  s a i d   c o m p r e s s i o n   m e m b e r s   to  s a i d   t e n s i o n  

m e m b e r s   a t   a n o t h e r   p o i n t   t h e r e o n   to  fo rm  s a i d   d i a g o n a l  

c h o r d s   t h e r e f r o m ,   and  t e n s i o n i n g   s a i d   t e n s i o n   m e m b e r s  

s p a n n i n g   s a i d   d e l i n e a t e d   a r e a   to  fo rm  s a i d   r o o f  

s t r u c t u r e .  



21.   A  m e t h o d   a c c o r d i n g   to   c l a i m   20,   c h a r a c t e r i s e d   b y  

t e n s i o n i n g   s a i d   t e n s i o n   m e m b e r s   by  t he   s t e p   o f  

s h o r t e n i n g   t h e   l e n g t h   of  s a i d   d i a g o n a l   c h o r d s .  

22.   A  m e t h o d   a c c o r d i n g   to  c l a i m   20  c h a r a c t e r i s e d   b y  

a t t a c h i n g   a  f l e x i b l e   m e m b r a n e   to  s a i d   t e n s i o n   m e m b e r s ,  

and  i n f l a t i n g   s a i d   f l e x i b l e   m e m b r a n e   to  t e n s i o n   s a i d  

t e n s i o n   m e m b e r s .  
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