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B4)  Deck  construction. 

Disclosed  is  a  method  of  constructing  a  concrete  deck  (2) 
of  a  structure  in  which,  in the finished  construction,  the  deck  is 
supported  by  spaced-apart  pillars  or  piers  (1),  the  method 
enabling  concrete  slipforming  or jumpforming  techniques  to 
be  used  in  the  construction  of the  deck. In  the  method,  mem- 
bers  which  when  finally  in-situ  are  to  form  a  deck  supported 
on  spaced-apart  uprights  are  formed  in  upright  position 
(member  2E/F  in  Fig.  2)  by  one  or  other  of  these  techniques 
each  adjacent  an  upright  (1  E) that is  finally  to  support  it,  and 
the  member is  then  pivoted  (member  2D/E  in  Fig.  2)  about its 
adjacent  upright  (1  D) to  move  it to  its  final  position  (member 
2C  D  in  Fig.  2). 



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

d e c k s   of   s t r u c t u r e s   w h e r e   t h e   d e c k   i s   to   be  s u p p o r t e d   b y  

s p a c e d  -   a p a r t   u p r i g h t   p i l l a r s   or  p i e r s .   In  p a r t i c u l a r  

t h e   i n v e n t i o n   i s   c o n c e r n e d   w i t h   t h e   c o n s t r u c t i o n   o f  

b r i d g e   d e c k s .  

As  i s   w e l l   known,   c o n c r e t e   is   a  f a v o u r e d  

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

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

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

t e c h n i q u e ,   or  t h e   s o - c a l l e d   j u m p f o r m i n g   t e c h n i q u e .  

An  a d v a n t a g e   of  t h e s e   t e c h n i q u e s   i s   t h a t   t h e y   a v o i d  

t h e   n e e d  t o   use   e l a b o r a t e   m o u l d s   and  f a l s e w o r k   s u c h  

as  i s   r e q u i r e d ,   f o r   e x a m p l e ,   when  c a s t i n g   i n - s i t u  

c o n c r e t e   deck   p a r t s   w h i c h   a r e   to   be  s u p p o r t e d   by  s p a c e d -  

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

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

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

can   be  s i m p l i f i e d   by  f o r m i n g   t h e   p a r t s   away  f r o m  

wha t   a r e   to   be  t h e i r   f i n a l   l o c a t i o n s ,   f o r   e x a m p l e   a s  

p r o p o s e d   in  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  1 , 0 0 0 , 9 4 9  

to  P a u l   D u p o n t ,   t h e r e   r e m a i n s   t h e   p r o b l e m   of  m o v i n g  

t h e   p a r t s   i n t o   t h e i r   f i n a l   p o s i t i o n s .   By  t h e   p r e s e n t  

i n v e n t i o n   t h e   t e c h n i q u e s   of  s l i p f o r m i n g   and  j u m p f o r m i n g  

a re   e x t e n d e d   to  t h e   c o n s t r u c t i o n   of  c o n c r e t e   d e c k s ,  

w h i c h   when  f i n a l l y   i n - s i t u   a r e   s u p p o r t e d   on  s p a c e d -  

a p a r t   u p r i g h t s ,   in  s u c h   a  way  t h a t   movemen t   o f  



e a c h   member   of  a  deck   f rom  an  u p r i g h t   p o s i t i o n   i n  

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

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

a  min imum  of  a d d i t i o n a l   e q u i p m e n t .  

A c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n   t h e r e   i s  

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

c o m p r i s i n g   f o r m i n g   in  u p r i g h t   p o s i t i o n   by  t h e  

s l i p f o r m i n g   t e c h n i q u e   or  by  t h e   j u m p f o r m i n g   t e c h n i q u e  

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

member   so  f o r m e d   i s   to  be  a  member   of  s a i d   d e c k ,  

and  i s   so  f o r m e d   a d j a c e n t   an  u p r i g h t   t h a t   i s   to  s u p p o r t  

i t   in  i t s   f i n a l   p o s i t i o n ;   and  in  t h a t   a f t e r   i t s  

f o r m a t i o n   e a c h   so  f o r m e d   member  i s   p i v o t e d   a b o u t   t h e  

u p r i g h t   t h a t   i s   to   s u p p o r t   i t   f o r   m o v i n g   i t   i n t o  

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

of  t h e   d e c k .   In  t h i s   way  t h e   b e n e f i t s   of  s l i p f o r m i n g  

or  j u m p f o r m i n g   a r e . u t i l i s e d   in  t h e   f o r m a t i o n   of  t h e  

d e c k   m e m b e r s ,   and  as  e a c h   member   so  f o r m e d   is   f o r m e d  

a d j a c e n t   an  u p r i g h t ,   t h e   member  o n l y   has   to   be  p i v o t e d  

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

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

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

p i v o t i n g   i s   f a c i l i t a t e d   by  t h e   f a c t   t h a t   i t   t a k e s  

p l a c e   a b o v e  a   p o i n t   in  a  m i d - w a y   zone   of  t he   m e m b e r .  

For   a  b e t t e r   u n d e r s t a n d i n g   of  t h e   i n v e n t i o n  

and  to   show  how  t h e   same  may  be  c a r r i e d   i n t o   e f f e c t ,  

r e f e r e n c e   w i l l   now  be  made,   by  way  o f  e x a m p l e ,   to  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  i s   a  s i d e   v i e w ,   b r o k e n   i n t o   t h r e e ,  

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

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

F i g u r e   2  i s   a  s i d e   v i ew   on  a  l a r g e r   s c a l e  

t h a n   F i g u r e   1  f u r t h e r   i l l u s t r a t i n g   how  t h i s   p a r t   o f  

t h e   b r i d g e   i s   e r e c t e d .  

F i g u r e   3  i s   a  s i d e   v i ew  on  a  s t i l l   l a r g e r  

s c a l e   s h o w i n g   in  g r e a t e r   d e t a i l   t h e   a r e a   r i n g e d   at  I I I  

in  F i g u r e s   1  and  2 ,  



F i g u r e   4  i s   a  s e c t i o n a l   v iew  t a k e n   on  t h e  

l i n e   I V - I V   in  F i g u r e   3,  a n d  

F i g u r e   5  i s   a  s e c t i o n a l   v i ew   t a k e n   on  t h e  

l i n e   V-V  in  F i g u r e   4 .  

The  F i g u r e s   r e l a t e   to  t h e   a p p r o a c h  

s p a n s   of  a  r o a d - c a r r y i n g   r i v e r   b r i d g e   in  w h i c h   i n  

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

in  t h e   f o rm  of  p i e r s   1  c a r r y   a  b r i d g e   deck   2.  D u r i n g  

c o n s t r u c t i o n   t h e   p i e r s   1  a re   c o n s t r u c t e d   i n - s i t u ,  

in  c o n v e n t i o n a l   f a s h i o n   ( f o r   e x a m p l e   by  s l i p f o r m i n g  

or  j u m p f o r m i n g )   on  p r e v i o u s l y   d r i v e n   p i l e s .   I n  

t h e   p a r t i c u l a r   b r i d g e   i l l u s t r a t e d   a  f i r s t   s p a n   2A 

and  p a r t   of  a  s e c o n d   s p a n   2B  of  t h e   b r i d g e   deck   a r e  

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

and  s e c o n d   p i e r s   1A  and  1B  a re   s p a n n e d   and  in  a d d i t i o n  

t h e   d e c k   e x t e n d s   t o w a r d s   t h e   t h i r d   p a i r   of  p i e r s   1C .  

At  t h e   o t h e r   end  of  t h e   b r i d g e   a p p r o a c h   a  p a r t  

s p a n   2K  i s   c o n s t r u c t e d   in  c o n v e n t i o n a l   f a s h i o n  

t o g e t h e r   w i t h   t h e   main   b r i d g e   s p a n s .   C o n s t r u c t i o n   o f  

t h e   b r i d g e   deck   a t   t h e   a p p r o a c h   p a r t   of  t h e   b r i d g e  

is   c a r r i e d   ou t   m a k i n g   u s e   of  e i t h e r   t he   s l i p f o r m i n g  

t e c h n i q u e   or  t h e   j u m p f o r m i n g   t e c h n i q u e   and  w i l l   n o w  

be  d e s c r i b e d   w i t h   r e f e r e n c e   to   s l i p f o r m i n g .  

A d j a c e n t   t h e   t h i r d   p a i r   of  p i e r s   1C  s l i p  

f o r m s   a r e   s e t - u p   on  t o p   of  t he   p i l e   cap  on  w h i c h   t h e  

p i e r s   s t a n d ,   or  a t   b e a c h   l e v e l   i f   t h e r e   i s   a  b e a c h ,  

in  w h i c h   c a s e   m a s s   c o n c r e t e   w a l l s   or  p i l l a r s   a r e  

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

t h e   b e a c h .   The  s l i p   f o r m s   a re   p o s i t i o n e d   to   f o rm  t w o  

s i d e - b y - s i d e   u p r i g h t   c o n c r e t e   box  beams   2C/D  e a c h  

d i s p o s e d   a b o u t   one  m e t r e   f rom  t h e   a d j a c e n t   f a c e   o f  

one  or   o t h e r   of  t h e   p i e r s ,   w h i c h   beams   a r e   to   b e c o m e  

m e m b e r s   of   t h e   d e c k .   In  t h e   i n i t i a l   s t a g e   of   s l i p -  

f o r m i n g ,   t e m p o r a r y   s u p p o r t s   3  a re   c a s t   to   some  t w o  

or  f o u r   m e t r e s   in  h e i g h t .   T h e r e a f t e r   e a c h   box  b e a m  

2C/D  i s   c a s t   on  t h e s e   s u p p o r t s . - - F o r   e a c h   beam  2 C / D  

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



of  t h e   t o p   of  t h e   a d j a c e n t   p i e r   1C  i s   r e a c h e d .   A t  

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

s e c t i o n   4  i s   c a s t   in  t h e   beam.   Up  to   t h i s   l e v e l  

t h e   beam  is   f r e e   s t a n d i n g   bu t   at   t h i s   s t a g e   t e m p o r -  

a ry   w i n d   b r a c i n g   5  i s   i n s t a l l e d   t o   t r a n s f e r   w i n d  

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

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

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

As  t h e   box  beam  i s   f o r m e d   t h e   i n s i d e   s h u t t e r s  

of   t h e   s l i p f o r m i n g   e q u i p m e n t   a re   moved  in  and  o u t  

to   a c c o m m o d a t e   c h a n g e s   in  f l a n g e   and  web  t h i c k n e s s  

and  t h e   s l i d i n g   m e m b e r s   a r e   s t e e r e d   as  n e c e s s a r y  

to  f o r m   any  r e q u i r e d   o v e r a l l   c u r v a t u r e   to   t h e   b e a m  

in  t h e   l o n g i t u d i n a l   p l a n e .   P o c k e t s   a re   f o r m e d  

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

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

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

beam  i s   p r e s t r e s s e d   by  s t r a i g h t   b a r s   or   t e n d o n s  

i n s e r t e d   i n t o   d u c t s   c a s t   in  t h e   beam.   T h i s  

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

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

s l i p f o r m i n g .  

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

p a i r s   of  u p r i g h t   box  b e a m s   2 D / F ,   2 E / F ,   2 F / G . . . . .  

a r e   c o n s t r u c t e d   a d j a c e n t   e a c h   p a i r   of  p i e r s   1D,  I E ,  

I F . . . . . .   The  o v e r a l l .   l e n g t h   of   e a c h   beam  i s  

c h o s e n   in  r e l a t i o n   to   t h e   h e i g h t - o f   t h e   a d j a c e n t  

p i e r   and   t h e   a c c e p t a n c e   l o a d   t h a t   can  be  a p p l i e d  

d u r i n g  ' t r a n s f e r   of  t h e   beam  t o   i t s   f i n a l   p o s i t i o n .  

P a i r s   of  b e a m s   can  be  c o n s t r u c t e d   a t   a l l   t h e  

p a i r s   of   p i e r s   b e f o r e   f u r t h e r   work  i s   c a r r i e d   o u t  

( a s   shown  in  F i g u r e   1 ) ,   or   f u r t h e r   work  at  e a c h  

p i e r   p a i r   can  be  commenced   o n c e   t h e   p a i r   o f  b e a m s  

at   t h a t   p i e r   p a i r   i s   c o m p l e t e d .   I t  s h o u l d   h e r e  

be  n o t e d   t h a t ,   f o r   s i m p l i c i t y ,   F i g u r e   2  i n  

p a r t i c u l a r   i s   d rawn   as  i f   t h e r e   i s   o n l y   one  b e a m  

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



be  t h e   c a s e   in  some  c o n s t r u c t i o n s ,   as ,   e q u a l l y ,  

t h e r e   c o u l d   be  more  t h a n   two  beams  and  p i e r s   a t  

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

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

i s   e f f e c t e d   by  p i v o t i n g   t h e   beam  a b o u t   t h e   t o p   o f  

t h e   a d j a c e n t   p i e r   on  r o c k e r   b e a r i n g s   6  i n s t a l l e d  

at   t h e   d i a p h r a g m   s e c t i o n   4.  T h e s e   b e a r i n g s   6  a r e  

a d j a c e n t   wha t   w i l l   be  t h e   f i n a l   p o s i t i o n   of   p e r m a n e n t  

b e a r i n g s   c o n s t i t u t e d   by  p l a t e s   7  w h i c h   s e r v e   a s  

s h e a r   p l a t e s   at   t h e   s t a r t   of  t h e   p i v o t i n g   o p e r a t i o n .  

When  t h e   b e a m s   a r e   r e a d y   f o r   t r a n s f e r   t o  

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

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

i n - s i t u   deck   s e c t i o n   at  one  e n d  o r   t h e   o t h e r   o f  

t h e   b r i d g e   a p p r o a c h   ( F i g u r e s   1  and  2  i l l u s t r a t e  

t h e   c a s e   w h e r e   work  i s   c o m m e n c e d   at  t h e   d e c k   s p a n s  

2A,  2B  e n d ) ,   j a c k s   ( n o t   shown)   a re   i n s t a l l e d   a t  

t h e   b o t t o m   of  t h e   f i r s t   s l i p f o r m e d   box  beam  to   b e  

p i v o t e d .   S e t s   of  c a b l e s   8  and  9  a re   c o n n e c t e d  

to   e x t e n d   f r o m   an  u p p e r   zone   ( i n   t h e   c a s e   i l l u s t r a -  

t e d   t h e   t o p )   of  t h i s   beam  ( i l l u s t r a t e d   f o r   o n e  

of  t h e   b e a m s   2D/E  in  F i g u r e   2)  away  f rom  t h e  

a l r e a d y - c o n s t r u c t e d   p a r t   of  t h e   deck   down  to  t h e   b a s e  

of  t h e   p i e r   ( p i e r   1E  in  F i g u r e   2)  t h a t   i s   n e x t  

a d j a c e n t   t h e   p i e r  ( 1 D   in  F i g u r e   2)  i m m e d i a t e l y  

a d j a c e n t   t h e   b e a m s ;   and  f rom  a  l o w e r   zone   ( i n   t h e  

c a s e   i l l u s t r a t e d ,   t h e   b a s e )   of  t h e   beam  up  t o   t h e  

f r e e   end   of  t h e   a l r e a d y - c o n s t r u c t e d   deck   p a r t .  

F u r t h e r   c a b l i n g   9A  i s   i n s t a l l e d   b e t w e e n   t h e   f r e e  

end  of   t h e   a l r e a d y - c o n s t r u c t e d   span  2B  and  t h e  

f o o t   of  t h e   f i r s t   f r e e - s t a n d i n g   p i e r   1C,  t h i s  

b e i n g   l e f t   in  p l a c e   w h i l s t   t he   beams  a re   t r a n s f e r r e d  

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

The  w i n d   b r a c i n g   5  i s   r e m o v e d   and  u s i n g   t h e   c a b l e s  

8  and  9  and  t h e   j a c k s   t h e   beam  i s   t i l t e d   so  t h a t  

t h e   one  m e t r e   gap  b e t w e e n   t h e   beam  and  t h e  

i m m e d i a t e l y   a d j a c e n t   p i e r   i s   c l o s e d   at  t h e   t o p   o f  



t h e   p i e r   ( s e e   beam  2 E / F   and  p i e r   1E  in  F i g u r e   2 ) .  

The  r o c k e r   b e a r i n g s   6  a r e   i n s t a l l e d ,   i f   n o t   a l r e a d y  

f i t t e d   and  any  n e c e s s a r y   a d j u s t m e n t s   made  t o   t h e m ,  

to   t h e   b e a r i n g   p l a t e s   7  and  to  l a n d i n g   s t o o l s   1 0  

f o r   t h e   b e a r i n g s   6  at   t h e   t o p   of  t h e   p i e r .  

L e v e l l i n g   s c r e w s   11  a r e   p r o v i d e d   to  f a c i l i t a t e  

s u c h   a d j u s t m e n t .  

The  j a c k s   at   t h e   b o t t o m   of  t h e   beam  a r e  

r e l i e v e d   of  l o a d   and  p i v o t i n g   of  t h e   beam  i s   t h e n  

e f f e c t e d ,   u t i l i s i n g   t h e   c a b l e s   8  and  9,  so  t h a t  

t h e   beam  p i v o t s   a b o u t   t h e   t o p   of  i t s   a d j a c e n t   p i e r  

w i t h   t h e  b e a r i n g s   6  r o c k i n g   on  t h e   l a n d i n g   s t o o l s  

10.  At  t h e   c o m p l e t i o n   of  p i v o t i n g ,   t h e  b e a m   i s  

j a c k e d   up  so  t h a t   t h e   r o c k e r   b e a r i n g s   6  can   b e  

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

p l a t e s  7   come  to   r e s t   on  p e r m a n e n t   b e a r i n g s   ( n o t  

s h o w n )   i n s t a l l e d   on  t h e   c o n c r e t e   p i e r .   At  t h i s  

s t a g e   t h e   beam  i s   t i l t e d   s i d e w a y s   to   o b t a i n   a n y  

c a m b e r   r e q u i r e d   and  i s   c o n n e c t e d   t o   t h e   a l r e a d y -  

c o n s t r u c t e d   deck   p a r t .   I t   w i l l   be  n o t e d   t h a t   t h i s  

c o n n e c t i o n   i s   made  a t   a p p r o x i m a t e l y   m i d - s p a n  

b e t w e e n   p i e r s .   The  c o n n e c t i o n   i s   made  u t i l i s i n g  

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

gap  h a s   b e e n   f i l l e d ,   i n - s i t u ,   w i t h   c o n c r e t e .   E a c h  

beam  at   a  p a i r   of  p i e r s   i s   t r a n s f e r r e d   t o   i t s  

f i n a l   p o s i t i o n   in   t h i s  w a y   b e f o r e   t r a n s f e r   of   t h e  

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

I t   i s   t o . b e   n o t e d   t h a t   t h e   beams   do  n o t  

e x a c t l y   b a l a n c e   when  t h e y   a r e   p i v o t e d ,   t h e   d e g r e e   o f  

o u t   of   b a l a n c e   b e i n g   c h o s e n   so  t h a t   maximum  use   i s  

made  of   t h e   p i e r   h e i g h t s .   The  o u t - o f - b a l a n c e  

l o a d   i s   f i n a l l y   t a k e n   at   t h e   c a n t i l e v e r e d   e n d  

of  t h e   a l r e a d y - c o n s t r u c t e d   deck   p a r t   so  t h a t   f i n a l  

s t r e s s   i s   n o t   i n c r e a s e d .   T e m p o r a r y   d e a d   l o a d  

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

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

d e s i g n e d .   As  an  e x a m p l e   and  c o n s i d e r i n g ,   in   t h e  



e m b o d i m e n t   i l l u s t r a t e d ,   one  of  t he   box  b e a m s   2 D / E ,  

t h e   p i e r   1D  is  a p p r o x i m a t e l y   3 2 . 7   m e t r e s   h i g h   a n d  

t h e   o v e r a l l   l e n g t h   of  t h e   beam  2D/E  i s   a p p r o x i m a t e l y  

5 5 . 3   m e t r e s .   The  p i v o t   p o i n t  f o r   t h e   beam  i s   a t  

a p p r o x i m a t e l y   2 5 . 9   m e t r e s   f r o m   wha t   w i l l   be  i t s  

c a n t i l e v e r e d   end  so  t h a t   t h e   l e n g t h   of  t h e   beam  o n  

t h e   o t h e r   s i d e   of  t h e   p i v o t   p o i n t   i s   a p p r o x i m a t e l y  

2 9 . 4   m e t r e s .   The  beam  w e i g h s   a p p r o x i m a t e l y   1 3 2 0  

t o n s .   Fo r   t h i s   beam  t h e   l o a d   in  t h e   c a b l e s   8  a t  

t h e   c o m m e n c e m e n t   of  p i v o t i n g   i s   250  t o n s   and  i s  

0  t o n s   at   t he   end  of  p i v o t i n g   ( t h e s e   c a b l e s   b e i n g  

c o n n e c t e d   to  what   i s   t h e n   t h e   c a n t i l e v e r e d   end  o f  

t h e   b e a m ) .   The  l o a d   in  t h e   c a b l e s   9  i s   0  t o n s  

at   t h e   c o m m e n c e m e n t   of  p i v o t i n g ,   t h e   l o a d   at   t h i s  

end   of   t h e   beam  i m m e d i a t e l y   p r i o r   to   m a k i n g   good  i t s  

c o n n e c t i o n   w i t h   t h e   a l r e a d y - c o n s t r u c t e d   d e c k   p a r t  

b e i n g   a b o u t   70  t o n s .  

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

c o m p o s e d   of  s i d e - b y - s i d e   box  beams   s u p p o r t e d   o n  

s i d e - b y - s i d e   p i l l a r s   has   been   d e s c r i b e d   i t   w i l l   b e  

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

c o n s t r u c t e d   in  t h e   same  way  by  f o r m i n g   in  u p r i g h t  

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

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

-  u p r i g h t   t h a t   i s   to   s u p p o r t   i t   in  i t s   f i n a l   p o s i t i o n ,  

and  p i v o t i n g   e a c h   s o - f o r m e d   member   a b o u t   t h e   u p r i g h t  

t h a t   i s   to   s u p p o r t   i t   i n t o   a  f i n a l   p o s i t i o n   i n  

w h i c h   i t   i s   to  become   a  member   of  t h e   d e c k .  

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

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

r e p e a t e d   t h a t   j u m p f o r m i n g   can  be  u s e d   i n s t e a d .  



1.  A  m e t h o d   of  c o n s t r u c t i n g   a  d e c k   in  c o n c r e t e  

c o m p r i s i n g   f o r m i n g   in  u p r i g h t   p o s i t i o n   by  t h e  

s l i p f o r m i n g   t e c h n i q u e   or  by  t h e   j u m p f o r m i n g  

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

in  t h a t   e a c h   member   ( 2 C / D ,   2D/E,   2 E / F . . .  )  s o   formed  is  t o  

be  a  member   of   s a i d   d e c k   ( 2 ) ,   and  i s   so  f o r m e d  

a d j a c e n t   an  u p r i g h t   (1C,   1D,  I E . . . )   t h a t   i s   t o  

s u p p o r t   i t   in  i t s   f i n a l   p o s i t i o n ;   and  in  t h a t  

a f t e r   i t s   f o r m a t i o n   e a c h   so  f o r m e d   member   ( 2 C / D , 2 D / E ,  

2 E / F . . . )   i s   p i v o t e d   a b o u t   t h e   u p r i g h t   (1C,   1D,  I E . . . )  

t h a t   i s   to   s u p p o r t   i t   f o r   m o v i n g   t h e   member   ( 2 C / D ,  

2D/E ,   2 E / F )   i n t o   a  f i n a l   p o s i t i o n   in  w h i c h   i t   i s  

to   b e c o m e   a  member   of   t h e   deck   ( 2 ) .  

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

in  c l a i m   1,  w h e r e i n   e a c h   s a i d   member   ( 2 C / D ,   2 D / E ,  

2 E / F . . . . )   i s   f o r m e d   s p a c e d   f r o m   i t s   a d j a c e n t  

u p r i g h t   (1C ,   1D,  1E  . . . ) ; a n d   w h e r e i n   p r i o r   to   s a i d  

p i v o t i n g ,   j a c k i n g   m e a n s   i s   i n s t a l l e d   a t   t h e   b o t t o m  

of  t h e   m e m b e r ,   c a b l e s   ( 8 , 9 )   a r e   c o n n e c t e d   to   e x t e n d  

f r o m   an  u p p e r   zone   of   t h e   member   d o w n w a r d s   a n d  

f r o m   a  l o w e r   z o n e   of   t h e   member   u p w a r d s ,   and  t h i s  

j a c k i n g   m e a n s   and  t h e s e   c a b l e s   a r e   u s e d   i n i t i a l l y  

to   t i l t   t h e   member   to   c l o s e   t h e   gap  b e t w e e n   i t  

and  t h e   a d j a c e n t   u p r i g h t   at   t h e   t o p   of  t h e  

u p r i g h t .  

3.  A  d e c k   c o n s t r u c t i o n   m e t h o d   as  c l a i n e d   i n  

c l a i m   2,  w h e r e i n   a f t e r i n i t i a l l y   t i l t i n g   t h e   m e m b e r ,  

t h e   j a c k i n g   m e a n s   i s   r e l i e v e d   of  l o a d   and  s a i d  

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

c a b l e s .  

4.  A  d e c k   c o n s t r u c t i o n   m e t h o d   as  c l a i m e d  

in  c l a i m   1 , 2   o r   3,  w h e r e i n   s a i d   p i v o t i n g   o f   e a c h  

member   i s   e f f e c t e d   w i t h   t h e   member   s u p p o r t e d   f r o m  

t h e   u p r i g h t   by  b e a r i n g s   (6)   c a r r i e d   by  t h e   m e m b e r  

and   r o c k i n g   on  l a n d i n g   s t o o l s   ( 1 0 ) c a r r i e d   by  t h e  

u p r i g h t .  



5.  A  deck   c o n s t r u c t i o n   m e t h o d   as  c l a i m e d  

in  c l a i m   4,  w h e r e i n   a f t e r   s a i d   p i v o t i n g   has   b e e n  

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

a r e   r e m o v e d ,   and  t h e   member   i s   l o w e r e d   o n t o  

p e r m a n e n t   b e a r i n g s   c a r r i e d   by  t he   u p r i g h t .  

6.  A  d e c k   c o n s t r u c t i o n   m e t h o d   as  c l a i m e d  

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

c o n s t r u c t i o n   e a c h   s a i d   member  i s   f r e e - s t a n d i n g  

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

at  w h i c h   s t a g e   w i n d b r a c i n g   (5)  is   i n s t a l l e d  

b e t w e e n   t h e   member   and  t h e   a d j a c e n t   u p r i g h t   a n d  

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

w i n d b r a c i n g   b e i n g   r e m o v e d   p r i o r   to  p i v o t i n g   t h e  

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

f i n a l   p o s i t i o n .  
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