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©  Tower  structure. 
The  configuration  of  a  joint  at  a  foot  of  a  tower  structure 

(100),  for  example,  which  is  for  supporting  an  offshore  plat- 
form  (101),  forming  the  connection  between  each  round tubu- 
lar supports leg  (12)  ofthe  structure  and  an  apex  (16)  of  a base 
frame  which  comprises  round  tubular  members  (10  and  17) 
and  which  is  anchored  to  the  sea  bed  (102)  by  means  of  piles 
driven  through  sleeves  (18)  incorporated  into  the  joint. 



T h i s   i n v e n t i o n   r e l a t e s   t o  a   t o w e r   s t r u c t u r e   and  m o r e  

p a r t i c u l a r l y   to   t he   c o n f i g u r a t i o n   of  a  j o i n t   a t   a  f o o t  

of  a  t o w e r   s t r u c t u r e .  

A c c o r d i n g   to  t h e   i n v e n t i o n   t h e r e   is   p r o v i d e d   a  

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

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

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

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

s p a c e d   one  on  each   s i d e   of  t h e   l o n g i t u d i n a l  

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

p l a t e   means   f o r   p r o v i d i n g   a  g r a d u a l  

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

t u b u l a r   e l e m e n t   to   f o rm  a  c o n t i n u o u s   s u r f a c e   b e t w e e n  

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

j o i n t   b e t w e n   t h e   at   l e a s t   two  t u b u l a r   e l e m e n t s   b e i n g  

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

and  s l e e v e   means   f o r   r e c e i v i n g   one  or  more  p i l e s  

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

means   b e i n g   r i g i d l y   a t t a c h e d   d i r e c t l y   or  i n d i r e c t l y   t o  



t h e   s a i d   f l a t   p l a t e s   w i t h   t h e   a x i s   of  t h e   s l e e v e   m e a n s  

in   a  p l a n e   p a r a l l e l   to   or   c o i n c i d e n t   w i t h   t h e   p l a n e  

of  t h e   a x e s   of  t h e   t u b u l a r   e l e m e n t s .  

By  way  of  e x a m p l e   an  e m b o d i m e n t   of  t h e   i n v e n t i o n ,  

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

F i g u r e   1  shows  an  o f f s h o r e   t o w e r   s t r u c t u r e ,  

F i g u r e   2  i s   a  d e t a i l   of  t h e   j o i n t   a t   a  f o o t   of  t h e  

s t r u c t u r e ,  

F i g u r e   3  i s   a  s e c t i o n a l   v i e w   of  t h e   f o o t   in   a  

v e r t i c a l   p l a n e ,  

F i g u r e   4  i s   a  s e c t i o n a l   v i e w   of  t h e   f o o t   a l o n g   t h e  

l i n e s   C C ,  

F i g u r e   5  i s   a  s e c t i o n a l   v i e w   of  t h e   f o o t   a l o n g   t h e  

l i n e s   DD,  

F i g u r e   6  i s   a  v i e w   of  an  a l t e r n a t i v e   a r r a n g e m e n t  

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

F i g u r e   7  i s   a  s e c t i o n a l   v i e w   of  t h e   f o o t   a l o n g   t h e  

l i n e s   E E .  

A  j o i n t   c o n f i g u r a t i o n   i n . a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   f o r m s   a  c o n n e c t i o n   in  a  t o w e r   s t r u c t u r e  

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

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

In  an  e m b o d i m e n t   of  t h e   i n v e n t i o n ,   w h i c h   i s   shown  i n  

F i g u r e   1  of  t h e   d r a w i n g s ,   t h e   t o w e r   s t r u c t u r e   100  i s  



f o r   s u p p o r t i n g   an  o f f s h o r e   p l a t f o r m   101  and  i s   o f   t h e  

k i n d   d e s c r i b e d   in   ou r   c o p e n d i n g   B r i t i s h   A p p l i c a t i o n  

No.  8 3 0 7 6 3 9   w h i c h   i s   a n c h o r e d   to   t he   s ea   bed  b y  

m e a n s   of  p i l e s .   The  j o i n t   at   t h e   f o o t   of  t h i s  

t o w e r   s t r u c t u r e   100  o c c u r s   at   t he   j u n c t i o n   of   e a c h  

of  t h r e e   s u p p o r t   l e g s   12  w i t h   an  apex   16  of  a  

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

m e m b e r s   10  and  b r a c i n g   s t r u t s   17.  The  j o i n t   a t  

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

a  t u b u l a r   m e t a l   s l e e v e   m e m b e r   18  t h r o u g h   w h i c h   t h e r e  

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

t h e   s e a   bed  102 .   The  c o n f i g u r a t i o n   of  t h e   j o i n t  

b e t w e e n   t h e   s u p p o r t   l e g s   12  and  the   c e n t r a l   c o l u m n  

11  i s   t h e   s u b j e c t   of  o u r   c o p e n d i n g   B r i t i s h   A p p l i c a t i o n  

No.  8 2 1 2 6 9 9 .  

The  c o n f i g u r a t i o n   of  t h e  j o i n t   a t   e a c h   f o o t  

f o r m s   an  a l l - w e l d e d   c o n n e c t i o n   b e t w e e n   t h e   f i v e  

t u b u l a r   m e t a l   e l e m e n t s   10,   12,  17  and  18.  T h e  

j o i n t   c o m p r i s e s   a  p a i r   of  f l a t   m e t a l   p l a t e s   20  o f  



g e n e r a l l y   t r i a n g u l a r   s h a p e   ( s e e   F i g u r e s   3,  4  and  5 ) ,  

having  one  corner   21  p r e f e r a b l y   rounded  and  the  o the r   two 

c o r n e r s   22  p o i n t e d .   The  p l a t e s   20  l i e   p a r a l l e l   t o  

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

members  10  and  at  a  d i s t a n c e   a p a r t   app rox ima te ly   equal   to  t h e  

d i a m e t e r   of   f r a m e   m e m b e r s   10.  F u r t h e r   m e t a l   p l a t e s  

24  and  25  a r e   a r r a n g e d   t o   l i e  a t   r i g h t   a n g l e s   t o  

p l a t e s   20  w i t h   t h e   o u t e r   p l a t e   24  e x t e n d i n g   a r o u n d   a n d  

b e i n g   w e l d e d   to   t h e   o u t e r   p e r i p h e r a l   e d g e s   of  p l a t e s   2 0 .  

P l a t e s   24  and  25  a l s o   t e r m i n a t e   in  p o i n t e d   e n d s   26  a n d  

t h e s e ,   t o g e t h e r   w i t h   p o i n t e d   e n d s   22  of  p l a t e s   20,  a r e  

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

member   10  w h i c h   h a s   b e e n   c u t   o f f   s q u a r e   to   fo rm  a n  

edge  23.  F u r t h e r ,   curved  t r i a n g u l a r - s h a p e d   metal   p l a t e s   30 

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

e a c h   f r a m e   member   10  w i t h   p l a t e s   20,  24  and  25,  o n e  

edge  31  of  each  curved  t r i a n g u l a r - s h a p e d   p l a t e   30  having  b e e n  

s h a p e d   t o   c o n f o r m   to   t h e   c o n t o u r   of  end  e d g e   23  of  e a c h  

frame  member  10.  Four  such  curved  t r i a n g u l a r - s h a p e d   p l a t e s   30 

a r e   n e e d e d   f o r   e a c h   f r a m e   member   10,  and  t h e   r e s u l t   i s  

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

t h e   c i r c u l a r   c r o s s - s e c t i o n   of   f r a m e   member   10  t o   t h e  

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

w h i c h   i s   d e f i n e d   by  p l a t e s   20,   24  and  25.  In  p r a c t i c e ,  

s m a l l   s t u b   s e c t i o n s   lOa  ( F i g u r e   4)  may  i n i t i a l l y   b e  



w e l d e d   in   p o s i t i o n   as  shown  p r i o r   to   t he   f r a m e  

member s   10  t h e m s e l v e s ,  t h e   f i n a l   c o n n e c t i o n   of  t he   f r a m e  

member s   10  b e i n g   e f f e c t e d   on  s i t e   a l o n g   f i e l d  

j o i n t s   W. 

The  a t t a c h m e n t   of   t he   b r a c i n g   s t r u t s   17  i s   b y  

s i m i l a r   means   to   t h a t   d e s c r i b e d   a b o v e ,   w i t h   f l a t  

m e t a l   p l a t e s   32  b e i n g   w e l d e d   in   p o s i t i o n   b e t w e e n  

p l a t e s   20  and  e x t e n d i n g   f rom  t h e   f r o n t   e d g e   36  o f  

p l a t e s   20  b a c k   to   t h e   o u t e r   e d g e   and  p l a t e   24.  I n  

t h i s   c a s e ,   t he   b r a c i n g   s t r u t   17  i s   o f  l e s s e r   d i a m e t e r  

t h a n   t he   s e p a r a t i o n   of  b o t h   p l a t e s   20  and  p l a t e s   3 2 .  

Th i s   means   t h a t   f o u r   a d d i t i o n a l   t r i a n g u l a r   m e t a l  

p l a t e s   34,  as  w e l l   as  t h e   f o u r   u s u a l   s p e c i a l l y - s h a p e d  

m e t a l   p l a t e s   33,  m u s t   be  u s e d   to   e f f e c t   a l i g n e d  

c o n n e c t i o n   of  t h e   b r a c i n g   s t r u t   17.  As  b e f o r e ,  

p l a t e s   33  a re   s h a p e d   a l o n g   one  e d g e   t o   c o n f o r m   to   t h e  

c o n t o u r   of  t he   s q u a r e d - o f f   end  edge   35  of  t h e   b r a c i n g  

s t r u t   17,  and  t h e   r e s u l t   i s   a  g r a d u a l   t r a n s i t i o n   o v e r  

a  c o n t i n u o u s   s u r f a c e   f r o m   t h e   c i r c u l a r   c r o s s - s e c t i o n  

of   t he   b r a c i n g   s t r u t   to   t he   r e c t a n g u l a r   c r o s s - s e c t i o n  

of  the   b r a c e d   w e d g e - s h a p e d   s t r u c t u r e   t h a t   i s   d e f i n e d  

by  p l a t e s   20,  24,   25  and  32.  A g a i n   as  b e f o r e ,   s m a l l  

s t u b   s e c t i o n s   17a  ( F i g u r e   4)  may  i n i t i a l l y   be  w e l d e d  

in  p o s i t i o n   p r i o r   to   t h e   b r a c i n g   s t r u t s   17  t h e m s e l v e s ,  

t h e   f i n a l   c o n n e c t i o n   of  t he   b r a c i n g   s t r u t s   17  b e i n g  



e f f e c t e d   on  s i t e   a l o n g   f i e l d   j o i n t s   X. 

The  c o n n e c t i o n   of  t he   s u p p o r t   l e g s   12  i s   s i m i l a r  

in  p r i n c i p l e   t o   t h e   above   d e s c r i b e d   c o n n e c t i o n s ,   t h e r e  

b e i n g   a  p a i r   of   p a r a l l e l   m e t a l   p l a t e s   40  w e l d e d   i n  

p o s i t i o n   on  top  of  upper  p l a t e   20.  P l a t e s   40  are  spaced  a p a r t  

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

t h e   s u p p o r t   l e g   12.  The  p l a t e s   40  a r e   a l i g n e d   w i t h   a n d  

p a r a l l e l   to   p l a t e s   32  w h i c h ,   as  d e s c r i b e d   e a r l i e r ,   a r e  

w e l d e d   in   b e t w e e n   p l a t e s   20.  A  f l a t   m e t a l   p l a t e   4 4 ,  

t e r m i n a t i n g   a t   i t s   u p p e r   end   in   a  p o i n t ,   i s   w e l d e d  

in  p o s i t i o n   a l o n g   t he   e d g e s   of   p l a t e s   40  w i t h   i t s  

b o t t o m   e d g e   a b u t t i n g   u p p e r   p l a t e   20 .   A  g u s s e t   p l a t e  

47  i s   w e l d e d   in   b e t w e e n   p l a t e s   20  t o   b r a c e   t h e   w e d g e -  

s h a p e d   s e c t i o n   a t   t h i s   p o i n t ,   and  a  g u s s e t   p l a t e   51  i s  

w e l d e d   b e t w e e n   p l a t e s   40  t o w a r d s   t h e   u p p e r   end  t h e r e o f .  

A  t r i a n g u l a r - s h a p e d   p l a t e   43  i s   a l s o   w e l d e d   in  p o s i t i o n  

and ,   t o g e t h e r   w i t h   t he   p o i n t e d   e n d s   41  of  p l a t e s   40  a n d  

44,  f o r m s   an  a b u t m e n t   f o r   t h e   s u p p o r t   l e g   12.  As  

b e f o r e ,   s p e c i a l s - s h a p e d   curved  t r i a n g u l a r   p l a t e s   45  are  used  t o  

complete   the  c o n n e c t i o n   of  the  suppor t   leg  12.  These  c u r v e d  

p l a t e s   45  h a v e   b e e n   s h a p e d   a l o n g   one  e d g e   46  to   c o n f o r m  

to   t h e   c o n t o u r   of   s q u a r e d - o f f   end  e d g e   42  of  t h e  

s u p p o r t   l e g   12,   r e s u l t i n g   in   a  g r a d u a l   t r a n s i t i o n   o v e r  

a  c o n t i n u o u s   s u r f a c e   f rom  t h e   c i r c u l a r   c r o s s - s e c t i o n  

of   t h e   s u p p o r t   l e g   t o   t he   r e c t a n g u l a r   c r o s s - s e c t i o n  



d e f i n e d   by  p l a t e s   40,  43  and  44.  Once  a g a i n ,   f o r  

c o n v e n i e n c e ,   s m a l l   s t u b   s e c t i o n s   12a  a r e   i n i t i a l l y  

w e l d e d   in  p o s i t i o n   p r i o r   to   t h e   s u p p o r t   l e g s   1 2 ,  t h e  

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

on  s i t e   a l o n g   f i e l d   j o i n t s   Y .  

For   t h e   c o n n e c t i o n   of  t h e   s l e e v e   m e m b e r   18,  a  

m e t a l   p l a t e   50  i s   w e l d e d   in  p o s i t i o n   a c r o s s   a  p a i r   o f  

l e v e l   e d g e s   w h i c h   a re   d e f i n e d   in   e a c h   p l a t e   40.  P l a t e  

50  and  p l a t e s   20  e a c h   h a v e   a  h o l e   t h e r e i n   in  o r d e r  

to   r e c e i v e   t h e   s l e e v e   member   18.  The  s l e e v e   m e m b e r  

i s   b r a c e d   in  p o s i t i o n   by  m e a n s   of  p l a t e s   52  and  53  

w h i c h  a r e   w e l d e d   b e t w e e n   i t   and  p l a t e s   47  and  32 

r e s p e c t i v e l y   ( F i g u r e   5 ) .  

The  s l e e v e   member   18  i s   a r r a n g e d   w i t h   i t s   a x i s   i n  

t h e   same  p l a n e   as  t he   p l a n e   d e f i n e d   by  t h e   a x e s   of  t h e  

s u p p o r t   l e g   12  and  t he   b r a c i n g   s t r u t   17,  w h i c h   i s  

a  v e r t i c a l   p l a n e .   F u r t h e r m o r e ,   t h e   a x i s   of  t h e   s l e e v e  

m e m b e r   18  p a s s e s   t h r o u g h   t h e   p o i n t   of  i n t e r s e c t i o n  

b e t w e e n   t h e   axes   of  t h e   s u p p o r t   l eg   12  and  t h e  

b r a c i n g   s t r u t   17.  T h i s   m e a n s   t h a t   when  a  p i l e   i s  

d r i v e n   t h r o u g h   t h e   s l e e v e   memebr   18  i n t o   t h e   s e a   b e d ,  

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

f o o t   of  t h e   s t r u c t u r e .  

In  d e e p e r   w a t e r s ,   a  s i n g l e   p i l e   may  n o t   be  a b l e  

to   p r o v i d e   a d e q u a t e   a n c h o r a g e   f o r   t he   f o o t   of  t h e  



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

i s   shown  in  F i g u r e s   6  and  7,  t h r e e   s l e e v e   m e m b e r s  

80,  81,  82  a r e   p r o v i d e d   in   t h e   j o i n t   a t   e ach   f o o t   o f  

t h e   s t r u c t u r e .   The  m i d d l e   s l e e v e   member   81  has   i t s  

a x i s   in  t h e   same  p l a n e   as  t h e   p l a n e   d e f i n e d   by  t h e   a x e s  

of  t h e   s u p p o r t   by  12  and  t h e   b r a c i n g   s t r u t   17,  w h i c h  

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

two  s l e e v e   m e m b e r s   80  and  82  l i e   p a r a l l e l   to   t h i s   p l a n e ,  

and  p r e f e r a b l y   a l s o   v e r t i c a l l y .   A g a i n ,   t he   a x i s   of  t h e  

m i d d l e   s l e e v e   member   81  p a s s e s   t h r o u g h   t h e   p o i n t   o f  

i n t e r s e c t i o n   b e t w e e n   t h e   a x e s   of  t h e   s u p p o r t   l eg   12  a n d  

t h e   b r a c i n g   s t r u t   17.  Of  c o u r s e ,   in   t h i s   a l t e r n a t i v e  

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

t he   j o i n t   w i l l   be  d i f f e r e n t   f r o m   t h o s e   of  t h e   f i r s t  

e m b o d i m e n t .   In  p a r t i c u l a r ,   t h e   p a i r   of  f l a t   p l a t e s   83  

a r e   l a r g e r  t h a n   t h e i r   c o u n t e r p a r t s ,   p l a t e s   20,  and  t o p  

p l a t e   84  w h i c h   r e t a i n s   t h e   s l e e v e   m e m b e r s   80,  81  and  82  

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

p l a t e   50.   The  r e s u l t ,   once   a g a i n ,   when  a  p i l e   i s   d r i v e n  

t h r o u g h   e a c h   of  t h e   s l e e v e   m e m b e r s   i n t o   t h e   s ea   bed   i s  

a  w e l l - b r a c e d ,   s t a b l e   a n c h o r a g e   f o r   t h e   f o o t   of  t h e  

s t r u c t u r e .  

Of  c o u r s e ,   i t   w i l l   be  u n d e r s t o o d   t h a t   t h e   j o i n t  

c o n f i g u r a t i o n   w o u l d   be  e q u a l l y   as  s u i t a b l e   f o r   a n c h o r i n g  

t h e   f o o t   of  a  l a n d - b a s e d   c o n s t r u c t i o n   as  f o r   t h e   o f f s h o r e  



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

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

d e p e n d i n g   upon  the  number  of  p i l e s   c o n s i d e r e d   n e c e s s a r y  

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

e s s e n t i a l   t h a t   e a c h   p i l e   mus t   h a v e   i t s   own  i n d i v i d u a l  

s l e e v e   m e m b e r .  



1.  A  t o w e r   s t r u c t u r e   h a v i n g   a t   l e a s t   two  t u b u l a r  

e l e m e n t s   (12 ,   17)  h a v i n g  l o n g i t u d i n a l   axes  which  meet  at  a  f o o t  

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

to   a t   l e a s t   two  f l a t   m e t a l   p l a t e s   (20 ,   4 0 ) ,   s a i d   p l a t e s  

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

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

p l a t e   means   (46,   33)  f o r   p r o v i d i n g   a  g r a d u a l   t r a n s i t i o n  

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

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

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

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

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

15  s l e e v e   m e a n s   (18)  for   r e c e i v i n g   one  or  more  p i l e s   t h e r e t h r o u g h  

w h e r e b y   to   a n c h o r   t h e   f o o t ,   t h e   s l e e v e   means   b e i n g  

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

f l a t   p l a t e s   w i t h   t h e   a x i s   of  t h e   s l e e v e   means   in   a  p l a n e  

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

2 0 t h e   t u b u l a r   e l e m e n t s .  

2.  A  t o w e r   s t r u c t u r e   as  c l a i m e d   in  c l a i m   1  w h e r e i n  

t h e   a x i s   of  t h e   s l e e v e   means   i s   a r r a n g e d   to   p a s s   t h r o u g h  

t h e   p o i n t   of  i n t e r s e c t i o n   of  t h e   a x e s   of  t h e   two  t u b u l a r  

e l e m e n t s .  

25  3.  A  t o w e r   s t r u c t u r e   as  c l a i m e d   in   c l a i m   1  or  c l a i m  

2  w h e r e i n   t h e   a x i s   of   t h e   s l e e v e   m e a n s   i s   a r r a n g e d  



v e r t i c a l l y .  

4.  A  t o w e r   s t r u c t u r e   as  c l a i m e d   in  any  p r e c e d i n g  

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

s l e e v e  f o r   t h e   or   e a c h   p i l e .  

5.  A  t o w e r   s t r u c t u r e   as  c l a i m e d   in  any  p r e c e d i n g  

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

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

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

6.  A  t o w e r   s t r u c t u r e   as  c l a i m e d   in  c l a i m   5  c o m p r i s i n g  

two  f u r t h e r   t u b u l a r   e l e m e n t s   a r r a n g e d   one  on  e i t h e r   s i d e  

of  t he   b r a c i n g   s t r u t   and  f o r m i n g   p a r t   of  a  b a s e   f r a m e .  

7.  A  t o w e r   s t r u c t u r e   as  c l a i m e d   in  c l a i m   7  w h e r e i n  

t h e   b a s e   f r a m e   i s   h o r i z o n t a l .  

8.  A  c o n s t r u c t i o n   f o r   s u p p o r t i n g   an  o f f s h o r e  

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

any  p r e c e d i n g   c l a i m .  

9.  A  c o n s t r u c t i o n   as  c l a i m e d   in  c l a i m   8  h a v i n g  

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

t h e   b o t t o m   of  e a c h   l e g .  
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