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A  bridge  bearing  comprises  a  plurality  of  elements  (1, 
2,  3)  each  comprising  at  least  one  metal  plate  (4,  11,  20) 
at  least  one  of  the  elements  (2)  having  a  layer  of  rubber 
(10)  disposed  between  two  of  the  metal  plates  (11),  each 
metal  plate  (4,  11,  20)  having  a  single  recess  (31,  32  or  33) 
of  a  shape  which  is  acircular  in  plan  view  formed  therein, 
the  elements  being  arranged  in  a  stack,  each  pair  of  ad- 
jacent  metal  plates  of  adjacent  elements  being  restrained 
from  relative  rotation  about  a  vertical  axis  by  a  key  (40) 
located  in  the  recesses  of  those  plates,  the  layer(s)  of  rub- 
ber  being  for  absorbing  relative  rotational  movement  about 
a  horizontal  axis  between  the  top  and  bottom  of  the  stack. 
The  key  or  each  of  the  keys  and  the  recesses  are  prefer- 
ably  cruciform  in  the  shape.  If  any  key  were  omitted  during 
assembly  of  the  bearing  the  bearing  would  fail  immediately 
upon  attempted  use.  The  bearing  could  not  function  satis- 
factorily  for  a  short  time  before  failing. 



FIELD  OF  THE  INVENTION 

The  p r e sen t   i n v e n t i o n   r e l a t e s   to  br idge  bear ings   and  more  p a r t i c -  

u l a r l y   to  br idge  bea r ings   made  of  l aminated   rubber  and  m e t a l .  

BACKGROUND  OF  THE  INVENTION 

The  purpose  of  a  br idge  bear ing   is  to  compensate  for  r e l a t i v e  

movement  between  a  br idge  beam  and  a  suppor t ,   such  as  a  p i e r  

or  abutment,   for  the  br idge  beam.  This  movement  may  be  c a u s e d ,  

for  example,  by  expansion  and  c o n t r a c t i o n   r e s u l t i n g   from  t e m p e r a -  

ture   changes  or  s e t t l e m e n t   of  the  suppor t   or  by  heavy  v e h i c l e s  

t r a v e l l i n g   over  the  b r idge .   If  means  are  not  provided  to  compensa t e  

for  such  movement,  c rack ing   and  u l t i m a t e   f a i l u r e   of  the  b r i d g e  

beam  or  the  suppor t   may  r e s u l t .  

A  known  br idge  bear ing   comprises   an  upper  e lement ,   at  l e a s t  

one  i n t e r m e d i a t e   element  and  a  lower  e lement ,   the  e l e m e n t s  

being  bonded  t o g e t h e r .   The  upper  and  lower  e lements   each  c o n s i s t  

of  a  metal  p l a t e   and  a  l ayer   of  rubber  on  one  face  of  the  p l a t e .  

The  or  each  i n t e r m e d i a t e   element  c o n s i s t s   of  a  l ayer   of  r u b b e r  

sandwiched  between  two  metal  p l a t e s .   The  elements   are  s t a c k e d  

in  a l ignment   with  the  metal  p l a t e s   in  con t ac t   one  with  a n o t h e r  

and  with  the  a d j a c e n t   metal  p l a t e s   of  con t iguous   e lements   m e c h a n i c -  

a l ly   keyed  t o g e t h e r .   The  mechanical  keying  may  be  p r o v i d e d  

by  keying  members  c o n s t i t u t e d   by  r ings   and  discs   which  a r e  

l o c a t e d   in  holes  in  a d j a c e n t   metal  p l a t e s   and  between  a d j a c e n t  

l aye r s   of  rubber .   A  p l u r a l i t y   of  the  keying  members  are  p r o v i d e d  

between  each  two  a d j a c e n t   e lements   to  key  those  e lements   t o g e t h e r .  

The  d i s a d v a n t a g e s   of  the  known  br idge   bear ings   a r e :  

(1)  The  mechanical   keying  between  each  pair   of  a d j a c e n t   meta l  

p l a t e s   has  to  be  provided  at  a  p l u r a l i t y   of  l o c a t i o n s   to  p r e v e n t  

r e l a t i v e   h o r i z o n t a l   r o t a t i o n   between  the  c o n t a c t i n g   s u r f a c e s  

of  a d j a c e n t   e l e m e n t s .  



(2)  It  can  happen  t h a t   dur ing  assembly  of  the  b r idge   b e a r i n g  

one  or  more  of  the  keying  members  may  be  o m i t t e d ,   the  a s s e m b l e d  

bea r ing   not  appea r ing   d e f e c t i v e ,   but  being  l i a b l e   to  fa i l   i n  

s i tu   a f t e r   a  per iod   of  u s e .  

(3)  The  s u r f a c e s   of  the  metal  p l a t e s   not  covered  by  a  l a y e r  

of  rubber   are  l i a b l e   to  r u s t   or  o the r   c o r r o s i o n .   Such  c o r r o s i o n  

may  e f f e c t   the  bonding  between  the  e lements   p r i o r   to  i n s t a l l a t i o n  

of  the  b r idge   bea r ing   or  e f f e c t   the  a b i l i t y   of  the  bea r ing   t o  

e f f e c t   the  a b i l i t y   of  the  bea r ing   to  absorb  movement  a f t e r   i n s t a l l a t i o n  

of  the  b e a r i n g .  

The  uppermost   and  lowermost   metal  p l a t e s   each  have  to  be  f i x e d  

r e l a t i v e   to  the  beam  and  the  suppor t   r e s p e c t i v e l y .   This  i s  

u s u a l l y   a ch i eved ,   where  the  beam  and  the  suppor t   are  of  c o n c r e t e ,  

by  c a s t i n g   bo l t s   or  shaped  bars  in to   the  beam  and  the  s u p p o r t  

for   engagement  with  the  r e s p e c t i v e l   metal  p l a t e s .  

BRIEF  DESCRIPTION  OF  THE  INVENTION 

It   is  an  o b j e c t   of  the  i n v e n t i o n   to  overcome  or  m i t i g a t e   t h e  

d i s a d v a n t a g e s   set   out  a b o v e .  

In  accordance   with  the  p r e s e n t   i n v e n t i o n ,   the re   is  p r o v i d e d  

a  b r idge   bea r ing   compr i s ing   a  p l u r a l i t y   of  e lements   each  c o m p r i s i n g  

at  l e a s t   one  metal  p l a t e ,   at  l e a s t   one  of  the  e lements   h a v i n g  

a  l a y e r   of  rubber   d i sposed   between  two  of  the  metal  p l a t e s ,  

each  metal  p l a t e   having  a  s i n g l e   r ecess   of  a  shape  which  i s  

a c i r c u l a r   in  plan  view  formed  t h e r e i n ,   the  e lements   being  a r r a n g e d  

in  a  s t a c k ,   each  pa i r   of  a d j a c e n t   metal  p l a t e s   of  a d j a c e n t   e l e m e n t s  

being  r e s t r a i n e d   from  r e l a t i v e   r o t a t i o n   about  a  v e r t i c a l   a x i s  

by  a  key  l o c a t e d   in  the  r e c e s s e s   of  those   p l a t e s ,   the  l a y e r ( s )  

of  r u b b e r  b e i n g   for  abso rb ing   r e l a t i v e   r o t a t i o n a l   movement  a b o u t  

a  h o r i z o n t a l   axis  between  the  top  and  bottom  of  the  s t a c k .  



In  some  embodiments  of  the  i n v e n t i o n ,   the  l a y e r ( s )   of  r u b b e r  

may  also  serve  for  absorbing   r e l a t i v e   h o r i z o n t a l   t r a n s l a t i o n a l  

movement  between  the  top  and  bottom  of  the  s t a c k .  

The  or  each  key  must  be  a  c i r c u l a r   in  plan  view  and  is  p r e f e r a b l y  

of  l ike   shape  in  plan  view  to  the  r e c e s s e s   in  which  i t   is  l o c a t e d .  

P r e f e r a b l y   the  or  each  recess   compr i se s ,   in  plan  view,  or  l e a s t  

two  arms  at  an  angle  to  each  o ther   and  the  or  each  key  c o m p r i s e s  

two  arms  at  an  angle  to  each  o t h e r .  

P r e f e r a b l y   to  provide  maximum  r e s t r a i n t   a g a i n s t   r e l a t i v e   r o t a t i o n  

of  a d j a c e n t   e l ements ,   each  recess   is  c ruc i fo rm  and  the  or  each  

key  is  c ruc i fo rm  in  plan  v iew.  

In  order  to  provide  for  f r i c t i o n a l   engagement  between  the  bo t tom 

of  the  bear ing   and  a  conc re te   br idge   suppor t ,   p r e f e r a b l y   t h e  

lowermost   element  comprises   a  l ayer   of  rubber  on  the  l ower  

s u r f a c e   of  i t s   metal  p l a t e .   S i m i l a r l y ,   in  order  to  p r o v i d e  

for  f r i c t i o n a l   engagement  between  the  top  of  the  bear ing   and 

a  c o n c r e t e   br idge  beam,  p r e f e r a b l y   the  uppermost  element  c o m p r i s e s  

a  l aye r   of  rubber  on  the  upper  su r f ace   of  the  metal  p l a t e .  

Such  l aye r s   of  rubber  allow  the  use  of  bo l t s   or  o ther   l o c a t i n g  

members  cas t   into  the  br idge  suppor t   and  the  br idge  beam  t o  

be  d i spensed   with,   the  br idge  bear ing   being  held  in  p o s i t i o n  

between  the  suppor t   and  the  beam  so l e ly   by  f r i c t i o n .  

P r e f e r a b l y   each  element  comprises   a  l aye r   of  rubber  on  each  

of  the  upper  and  lower  su r f aces   of  the  metal  p la te   or  p l a t e s ,  

the  l aye r s   of  rubber  being  i n t e g r a l   with  each  o ther   at  t h e  

p e r i p h e r y   of  the  p la te   or  p l a t e s   to  p r o t e c t   the  p l a t e   or  p l a t e s  

a g a i n s t   c o r r o s i o n .  

The  br idge   bear ing   may  comprise  a  f i r s t   e lement  i n c l u d i n g   a 

l a y e r   of  low  f r i c t i o n   polymeric   ma te r i a l   (such  as  p o l y t e t r a f l u o r o -  

e t h y l e n e )   and  a  second  element  i n c l u d i n g   a  smooth  metal  s u r f a c e ,  

the  l ayer   of  low  f r i c t i o n   polymeric   ma te r i a l   bear ing   on  t h e  



smooth  metal  s u r f a c e   to  allow  r e l a t i v e   h o r i z o n t a l   t r a n s l a t i o n a l  

s l i d i n g   movement  between  the  f i r s t   and  second  e lements   (and 

thus  between  the  top  and  bottom  of  the  s t a c k ) .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  i n v e n t i o n   is  f u r t h e r   d e s c r i b e d   below  by  way  of  example  

with  r e f e r e n c e   to  the  accompanying  d rawings ,   in  wh ich :  

F igure   1  i s  a   s e c t i o n a l   exploded  view  of  a  f i r s t   b r idge   b e a r i n g  

a c c o r d i n g   to  the  i n v e n t i o n ;  

F igure   2  is  a  side  view,  p a r t l y   in  s e c t i o n ,   of  the  f i r s t   b r i d g e  

bea r i ng   when  a s s e m b l e d ;  

Figure   3  is  a  plan  view  of  the  f i r s t   b r idge   b e a r i n g ;  

F igure   4  is  a  plan  view  of  an  i n t e r m e d i a t e   e lement   of  the  f i r s t  

b r idge   b e a r i n g ;  

Figure   5  is  a  plan  view  of  a  key  of  the  f i r s t   b r idge   b e a r i n g ;  

F igure   6  is  a  side  view,  p a r t l y   in  s e c t i o n ,   of  an  i n t e r m e d i a t e  

e lement   of  the  f i r s t   b r idge   b e a r i n g ;  

F igure   7  is  a  s e c t i o n a l   exploded  view  of  a  second  b r idge   b e a r i n g  

a c c o r d i n g   to  the  i n v e n t i o n ;  

Figure   8  is  a  side  view,  p a r t l y   in  s e c t i o n ,   of  the  second  b r i d g e  

bea r ing   when  a s s e m b l e d ;  

Figure   9  is  a  plan  view  of  the  second  b r idge   b e a r i n g ;  

F igure   10  is  a  s e c t i o n a l   exploded  view  of  a  t h i r d   b r idge   b e a r i n g  

a c c o r d i n g   to  the  i n v e n t i o n ;   and 

Figure   11  is  a  plan  view  of  the  t h i r d   b r idge   bea r ing   (on  a 



smal le r   sca le   than  Figure  10) .  

Throughout  the  drawings,   l ike   r e f e r e n c e   numerals  i n d i c a t e   l i k e  

p a r t s .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

R e f e r r i n g   to  Figure  1,  the  f i r s t   br idge  bear ing   comprises   an 

upper  element  1,  a  p l u r a l i t y   of  i n t e r m e i d a t e   elements  2,  and 

a  lower  element  3. 

The  upper  element  1  comprises   a  s teel   p la te   4  having  a  l a y e r  

5  of  rubber  on  i t s   upper  su r face   a  thin  l ayer   6  of  rubber  on 

i t s   lower  su r f ace .   The  l aye r s   5  and  6  are  i n t e g r a l l y   formed 

with  a  rubber  s t r i p   po r t ion   7  su r round ing   the  e n t i r e   p e r i p h e r y  

of  the  p l a t e   4. 

Each  of  the  i n t e r m e d i a t e   e lements   2  comprises   a  thick  l a y e r  

10  of  rubber  sandwiched  between  two  s teel   p l a t e s   11  and  a  t h i n  

l a y e r   12  of  rubber  on  the  s ides   of  the  s tee l   p l a t e s   r emote  

from  the  thick  l ayer   10.  The  l aye r s   10  and  12  are  i n t e g r a l l y  

formed  with  a  rubber  s t r i p   po r t ion   13  su r rounding   the  e n t i r e  

p e r i p h e r y   of  each  of  the  p l a t e s   11. 

The  lower  element  3  is  s u b s t a n t i a l l y   i d e n t i c a l   to  the  u p p e r  

e lement   1  (but  in  the  assembled  bear ing   is  i n v e r t e d   r e l a t i v e  

to  the  element  1)  and  comprises   a  s teel   p l a t e   20  having  a  t h i n  

l aye r   21  of  rubber  on  i t s   lower  su r face   and  a  l ayer   22  of  r u b b e r  

on  i t s   lower  s u r f a c e ,   the  l aye r s   21  and  22  being  i n t e g r a l l y  

formed  with  a  rubber  s t r i p   p o r t i o n  2 3   su r round ing   the  e n t i r e  

p e r i p h e r y   of  the  p la te   20. 

The  upper  element  1  is  provided  with  a  keyway  31  formed  w i t h i n  

the  e n t i r e   t h i c k n e s s   of  the  p l a t e   4  and  the  rubber  l aye r   6 

but  not  ex tend ing   into  the  rubber  l ayer   5.  S i m i l a r l y   the  l o w e r  

e lement   3  is  provided  with  a  keyway  33  formed  wi thin   the  e n t i r e  

t h i c k n e s s   of  the  p l a t e   20  and  the  rubber  l aye r   21  but  not  e x t e n d i n g  



into  the  rubber  l a y e r   22.  

Each  of  the  i n t e r m e d i a t e   e lements   2  is  provided  with  two  keyways 

32,  one  keyway  being  formed  in  the  upper  rubber  l aye r   12  and 

the  upper  p l a t e   11  and  the  o the r   being  formed  in  the  l o w e r  

rubber   l aye r   12  and  the  lower  p l a t e   11  and  n e i t h e r   keyway  e x t e n d i n g  

into  the  rubber  l aye r   10.  

Figure  4  is  a  plan  view  of  e i t h e r   one  of  the  i n t e r m e d i a t e   e l e m e n t s  

2.  A  plan  view  of  the  lower  e lement   3,  an  i n v e r t e d   plan  v iew 

of  the  upper  element  1  or  an  i n v e r t e d   plan  view  of  the  u p p e r  
e lement   1  or  an  i n v e r t e d   plan  view  of  e i t h e r   i n t e r m e d i a t e   e l e m e n t  

2  would  be  i d e n t i c a l   to  F igure   4.  As  shown  in  Figure  4,  each  

keyway  30,  32  or  33  i s ,   in  plan  view,  c ruc i fo rm  and  c e n t r a l l y  

d i sposed   r e l a t i v e   to  the  e lement   in  which  i t   is  p r o v i d e d .  

The  bea r ing   f u r t h e r   compr ises   s tee l   keys  40,  as  shown  in  F i g u r e  

5,  which  are ,   in  plan  view,  c r u c i f o r m   in  shape  and  of  the  same 

dimensions   as  the  keyways  31,  32  and  33.  The  t h i c k n e s s   o f  

each  key  40  is  equal  to  twice  the  depth  of  one  of  the  keyways .  

To  assemble  the  b e a r i n g ,   the  e lements   are  s t acked   one  on  t o p  

of  ano the r   as  shown  in  Figure   2  with  a  key  40  being  l o c a t e d  

in  the  a d j a c e n t   keyways  of  each  pa i r   of  a d j a c e n t   e l e m e n t s .  

I . e .   one  key  40  is  l o c a t e d   in  the  keyway  of  the  lower  e l e m e n t  

3  and  the  lower  keyway  32  of  the  lower  i n t e r m e d i a t e   e l e m e n t  

2,  and  the  lower  keyway  32  of  the  upper  i n t e r m e d i a t e   2  and 

one  key  is  l oca t ed   in  the  upper  keyway  32  of  the  upper  i n t e r m e d i a t e  

e lement   2  and  the  keyway  31  of  the  upper  e lement   1. 

If  any  key  40  is  omi t ted   dur ing  assembly  of  the  b e a r i n g ,   i t  

is  d i f f i c u l t   to  assemble  the  bea r ing   and  the  bear ing   will  f a i l  

immedia te ly   upon  a t t empted   use.  Thus  the re   is  no  p o s s i b i l i t y  

of  the  bea r ing   f u n c t i o n i n g   s a t i s f a c t o r i l y   in  use  for  a  s h o r t  

time  and  then  f a i l i n g .  



For  ease  of  t r a n s p o r t   of  the  assembled  bear ing   p r io r   to  u s e ,  

i t   may  be  conven ien t   to  a t t ach   the  a d j a c e n t   e lements   t o g e t h e r  

by  means  of  adhes ive   app l ied   to  the  rubber  l aye r s   6,  12  and 

21.  

In  use  of  the  bea r ing ,   the  bear ing   is  p o s i t i o n e d   on  a  c o n c r e t e  

p ie r   or  abutment  100  of  a  br idge  and  a  conc re t e   br idge  beam 

101  p o s i t i o n e d   on  the  bea r ing .   Thus  the  lower  element  3  b e a r s  

on  (and  f r i c t i o n a l l y   engages)  the  p ier   or  abutment  and  t h e  

b r idge   beam  bears  on  (and  f r i c t i o n a l l y   engages)  the  upper  e l e m e n t  

1.  The  br idge   beam  may  tend  to  undergo  h o r i z o n t a l   t r a n s l a t i o n a l  

movement  and/or   h o r i z o n t a l   r o t a t i o n a l   movement  ( i . e .   r o t a t i o n a l  

movement  about  a  h o r i z o n t a l   a x i s ) .   Such  movement  is  a b s o r b e d  

by  de fo rmat ion   of  the  rubber  l aye r s   of  the  br idge  b e a r i n g ,  

e s p e c i a l l y   the  thick  rubber  l aye r s   10  of  the  i n t e r m e d i a t e   e l e m e n t s  

2.  S l id ing   movement  (whether  t r a n s l a t i o n a l   movement  or  h o r i z o n t a l  

r o t a t i o n a l   movement)  of  the  e lements   1,  2  and  3  r e l a t i v e   t o  

each  o ther   is  p revented   by  the  keys  40.  

Also  the  metal  p l a t e s   4,  11  and  20  and  the  keys  40  are  e n t i r e l y  

encased  in  rubber   and  thus  are  p r o t e c t e d   a g a i n s t   c o r r o s i o n .  

R e f e r r i n g   to  Figure  7  and  8,  the  second  br idge  bear ing   c o m p r i s e s  

an  upper  e lement   1,  an  i n t e r m e d i a t e   element  2  and  keys  40,  

these   components  being  i d e n t i c a l   to  the  l ike   numbered  components  

of  the  f i r s t   br idge   bea r ing .   The  second  bear ing   f u r t h e r   c o m p r i s e s  

a  s l i d e   e lement   50  and  a  lower  element  60.  

The  s l i de   element  50  comprises   a  s teel   block  51  and  a  s t a i n l e s s  

s tee l   sheet   52  secured ,   e .g .   by  adhes ive ,   to  the  lower  f a c e  

of  the  b lock .   In  the  upper  face  of  the  block  51  the re   is  formed 

a  keyway  53  of  the  same  shape  and  dimensions   as  the  keyways 

31  and  32  in  the  upper  and  i n t e r m e d i a t e   e lements   1  and  2.  

The  lower  element  60  comprises   a  s teel   p l a t e   61  having  a  l a y e r  

or  rubber  62  on  i t s   lower  su r face   and  a  ptfe  ( p o l y t e t r a f l u o r o -  



e t h y l e n e )   l aye r   68  on  i t s   upper  s u r f a c e .   The  rubber   l a y e r  

62  is  i n t e g r a l l y   formed  with  a  t h i ckened   edge  p o r t i o n   64  e x t e n d i n g  

around  the  e n t i r e   p e r i p h e r y   encased  between  the  rubber   l a y e r  

62,  the  rubber   edge  p o r t i o n   64  and  the  ptfe  l aye r   63.  The 

p l a t e   61  is  thus  p r o t e c t e d   from  c o r r o s i o n .   The  p t fe   l a y e r  

63  is  bonded  or  s c r e w - f i x e d   to  the  metal  p l a t e   61 .  

To  assemble  the  bea r ing   the  e lements   are  s t acked   one  on  t o p  

of  ano the r   as  shown  in  Figure   8  with  a  key  40  being  l o c a t e d  

in  the  a d j a c e n t   keyways  of  each  pa i r   of  a d j a c e n t   e l e m e n t s .  

I . e .   one  key  40  is  l o c a t e d   in  the  keyway  53  of  the  s l i d e   e l e m e n t  

50  and  the  lower  keyway  32  of  the  i n t e r m e d i a t e   e lement   2  and 

ano the r   key  40  is  l o c a t e d   in  the  upper  keyway  32  of  the  i n t e r m e d i a t e  

e lement   and  the  keyway  31  of  the  upper  e lement   1. 

As  with  the  f i r s t   b e a r i n g ,   if  e i t h e r   key  40  is  omi t ted   d u r i n g  

assembly  of  the  second  b e a r i n g ;   the  bea r ing   will   fa l l   i m m e d i a t e l y  

upon  a t t emp ted   use  and  thus  the re   is  no  p o s s i b i l i t y   of  t h e  

bea r ing   f u n c t i o n i n g   s a t i s f a c t o r i l y   in  use  for  a  shor t   t i m e  

and  then  f a i l i n g .  

For  ease  of  t r a n s p o r t   of  the  assembled  bea r ing   p r i o r   to  u s e ,  
i t   may  be  c o n v e n i e n t   to  a t t a c h   the  e lements   1,2  and  50  t o g e t h e r  

by  means  of  adhes ive   a p p l i e d   to  the  rubber   l a y e r s   6  and  12 

and  to  the  upper  s u r f a c e   of  the  block  51.  

In  use  of  the  b e a r i n g ,   the  lower  e lement   60  bears  on  (and  f r i c t i o n -  

a l ly   engages)   a  c o n c r e t e   p ier   or  abutment  100  of  a  b r idge   and 

a  c o n c r e t e   b r idge   beam  101  bears  on  (and  f r i c t i o n a l l y   e n g a g e s )  

the  upper  e lement   1.  The  b r idge   beam  may  tend  to  undergo  h o r i z o n t a l  

t r a n s l a t i o n a l   movement  and /o r   h o r i z o n t a l   r o t a t i o n a l   movement 

and /o r   v e r t i c a l   r o t a t i o n a l   movement.  Hor i zon ta l   movement ,  

whether   t r a n s l a t i o n a l   or  r o t a t i o n a l ,   is  absorbed  by  the  e l e m e n t  

50  s l i d i n g   upon  the  e lement   60.  Ve r t i c a l   r o t a t i o n a l   movement 

is  absorbed  by  d e f o r m a t i o n   of  the  rubber  l aye r s   of  the  b r i d g e  



b e a r i n g ,   e s p e c i a l l y   the  thick  rubber  l ayer   10  of  the  i n t e r m e d i a t e  

element   2.  S l id ing   movement  (whether  t r a n s l a t i o n a l   movement 

or  h o r i z o n t a l   r o t a t i o n a l   movement)  to  the  e lements   1,  2  and 

50  r e l a t i v e   to  each  o ther   is  p revented   by  the  keys  40.  

For  some  uses,   the  i n t e r m e d i a t e   element  2  (and  hence  one  key 

40)  may  be  omit ted   in  assembling  the  b e a r i n g .  

R e f e r r i n g   to  Figure  10,  the  t h i rd   br idge  bear ing   c o m p r i s e s  

upper  and  lower  e lements   1  and  3  and  the  keys  40,  these  components  

being  i d e n t i c a l   to  the  l ike -numbered   components  of  the  f i r s t  

b r idge   bea r ing .   The  t h i rd   br idge  bear ing   also  comprises   a 

s l i d e   element  70,  a  f i r s t   i n t e r m e d i a t e   e lement   80  and  a  second  

i n t e r m e d i a t e   element  90. 

The  e lement   70  is  i d e n t i c a l   to  the  element  50  ( d e s c r i b e d   above 

with  r e f e r e n c e   to  the  second  b r i d g e - b e a r i n g )   except   tha t   t h e  

metal  block  51  is  provided  with  th readed   l a t e r a l   bores  which 

r e c e i v e   bo l t s   71  by  means  of  which  s tee l   s t r i p s   72  are  a t t a c h e d  

to  two  oppos i t e   edges  of  the  block  51. 

The  element  80  comprises   a  thick  l ayer   81  of  rubber  sandwiched  

between  an  upper  s teel   p l a t e   82  and  a  lower  s teel   p l a t e   83.  

A  l aye r   84  of  ptfe   is  provided  on  the  su r f ace   of  the  p l a t e  

82  and  a  thin  l aye r   85  of  rubber  is  provided  on  the  lower  s u r f a c e  

of  the  p l a t e   83.  

The  rubber   l aye r s   81  and  85  are  i n t e g r a l l y   formed  with  a  s t r i p  

p o r t i o n   86  which  extends  up  to  the  ptfe  l aye r   84.  Within  t h e  

rubber   l aye r   85  and  the  metal  p la te   83  is  formed  a  keyway  o f  

the  same  shape  and  dimensions  as  the  keyways  p r e v i o u s l y   d e s c r i b e d .  

The  e lement   90  comprises   a  thick  metal  p l a t e   91  having  keyways 

92  formed  in  i t s   upper  and  lower  f aces ,   the  keyways  being  o f  

the  same  shape  and  dimensions  as  the  keyways  p r e v i o u s l y   d e s c r i b e d .  

Also  the  p l a t e   91  is  provided  with  t h readed   l a t e r a l   bores  which 



r e c e i v e   bo l t s   93  by  means  of  which  s tee l   s t r i p s   94  are  a t t a c h e d  

to  two  o p p o s i t e   edges  of  the  p l a t e   91.  A  p t fe   s t r i p   95  i s  

a t t a c k e d   by  bonding  to  each  of  the  s tee l   s t r i p s   94.  

In  the  assembled  bea r ing ,   the  e lements   are  s tacked   one  on  t o p  

of  ano the r   as  shown  in  F igure   10  with  a  key  40  l o c a t e d   in  t h e  

keyway  of  the  lower  e lement   3  and  the  lower  keyway  of  the  e l e m e n t  

90,  a  key  40  l oca t ed   in  the  upper  keyway  of  the  e lement   90 

and  the  keyway  of  the  element  80  and  a  key  40  l oca t ed   in  t h e  

keyway  of  the  e lement   70.  and  the  keyway  of  the  e lement   1. 

The  s tee l   p l a t e   52  r e s t s   on  the  p t fe   l a y e r   (84)  and  the  s t r i p s  

72  bear  on  the  ptfe   s t r i p   95  a t t a c h e d   to  the  s t r i p s   94 .  

In  use  of  the  b e a r i n g ,   the  lower  e lement   3  bears  on  (and  f r i c t i o n -  

a l l y   engages)   a  p ie r   or  abutment  of  a  c o n c r e t e   b r idge   and  a 

c o n c r e t e   b r idge   beam  bears   on  (and  f r i c t i o n a l l y   engages)   t h e  

upper  element  1.  The  b r idge   beam  may  tend  to  undergo  h o r i z o n t a l  

t r a n s l a t i o n a l   movement  in  the  d i r e c t i o n s   i n d i c a t e d   by  the  a r r o w s  

A  in  Figure  11  and  such  movement  is  absorbed   by  s l i d i n g   movement 

of  e lement   70  on  the  e lement   80  and  s l i d i n g   movement  of  t h e  

s t r i p s   72  along  the  s t r i p s   94.  The  b r idge   beam  may  also  t e n d  

to  undergo  v e r t i c a l   r o t a t i o n a l   movement  about  an  axis  normal 

to  the  s t r i p s   72  and  94.  Such  movement  is  absorbed  by  d e f o r m a t i o n  

of  the  rubber   l a y e r s   e s p e c i a l l y   the  th ick   rubber   l a y e r   81 .  

The  br idge   bea r ing   r e s i s t s   h o r i z o n t a l   movement  in  the  d i r e c t i o n s  

normal  to  the  arrows  A  because  of  the  engagement  between  t h e  

s t r i p s   72  and  the  s t r i p s   94  and  the  p r o v i s i o n   of  the  keys  be tween  

the  e lements   1  and  70  and  between  the  e lements   90  and  3 .  

In  use  of  each  of  the  b r idge   b e a r i n g s   shown  in  the  d r a w i n g s ,  

the  rubber   l a y e r s   are  always  under  compress ion   over  t h e i r   e n t i r e  

plan  area  even  under  the  maximum  env i saged   v e r t i c a l   r o t a t i o n  

of  the  e lements   which  in  p r a c t i c e   would  be  r o t a t i o n   about  an 

axis   ex t end ing   l o n g i t u d i n a l l y   at  the  b r idge   beam. 



1.  A  b r idge   bear ing   compr is ing   a  p l u r a l i t y   of  e lements   each 

compr i s ing   at  l e a s t   one  metal  p l a t e ,   at  l e a s t   one  of  the  e l e m e n t s  

having  a  l aye r   of  rubber  d isposed  between  two  of  the  metal  p l a t e s ,  

each  metal  p l a t e   having  a  s ing le   r ecess   of  a  shape  which  i s  

a c i r c u l a r   in  plan  view  formed  t h e r e i n ,   the  e lements   being  a r r a n g e d  

in  a  s t a c k ,   each  pa i r   of  a d j a c e n t   metal  p l a t e s   of  a d j a c e n t   e l e m e n t s  

being  r e s t r a i n e d   from  r e l a t i v e   r o t a t i o n   about  a  v e r t i c a l   a x i s  

by  a  key  l o c a t e d   in  the  r e c e s s e s   of  those  p l a t e s ,   the  l a y e r ( s )  

of  rubber   being  capable   of  absorb ing   r e l a t i v e   r o t a t i o n a l   movement 

about  a  h o r i z o n t a l   axis  between  the  top  and  bottom  of  the  s t a c k .  

2.  A  b r idge   bear ing   accord ing   to  claim  1,  wherein  the  l a y e r ( s )  

of  rubber   also  serve  for  absorb ing   r e l a t i v e   h o r i z o n t a l   t r a n s l a t i o n a l  

movement  between  the  top  and  bottom  of  the  s t a c k .  

3.  A  b r idge   bear ing   accord ing   to  claim  1  or  2,  wherein  t h e  

or  each  key  is  of  l i k e   shape  in  plan  view  to  the  r e c e s s e s   i n  

which  i t   is  l o c a t e d .  

4.  A  b r idge   bear ing   accord ing   to  any  p reced ing   c la im,   w h e r e i n  

the  or  each  recess   compr i se s ,   in  plan  view,  at  l e a s t   two  arms 

at  an  angle  to  each  o the r   and  the  or  each  key  comprises   at  l e a s t  

two  arms  at  an  angle  to  each  o t h e r .  

5.  A  b r idge   bear ing   accord ing   to  claim  4,  wherein  each  r e c e s s  

is  c ruc i fo rm  in  plan  view  and  the  or  each  key  is  c ruc i fo rm  i n  

plan  v i e w .  



6.  A  b r idge   bear ing   according   to  any  p reced ing   c laim,   w h e r e i n  

the  lowermost  element  comprises   a  l ayer   of  rubber   on  the  l o w e r  

s u r f a c e   of  i t s   metal  p l a t e .  

7.  A  br idge   bear ing   accord ing   to  any  p reced ing   c laim,   w h e r e i n  

the  uppermost  element  comprises   a  l aye r   of  rubber   on  the  u p p e r  

s u r f a c e   of  the  metal  p l a t e .  

8.  A  b r idge   bear ing   accord ing   to  any  p reced ing   c laim,   w h e r e i n  

each  e lement   comprises   a  l ayer   of  rubber   on  each  of  the  u p p e r  
and  lower  s u r f a c e s   of  the  metal  p l a t e   or  p l a t e s ,   the  l a y e r s  

of  rubber   being  i n t e g r a l   with  each  o ther   at  the  pe r i phe ry   o f  

the  p l a t e   or  p l a t e s   to  p r o t e c t   the  p l a t e   or  p l a t e s   a g a i n s t   c o r r o s i o n .  

9.  A  br idge   bear ing   accord ing   to  any  p reced ing   c laim,   i n c l u d i n g  

a  f i r s t   e lement   i n c l u d i n g   a  l ayer   of  low  f r i c t i o n   p o l y m e r i c  

m a t e r i a l   and  a  second  element  i n c l u d i n g   a  smooth  metal  s u r f a c e ,  

the  l aye r   of  low  f r i c t i o n   polymeric   m a t e r i a l   bear ing   on  t h e  

smooth  metal  su r f ace   to  allow  r e l a t i v e   h o r i z o n t a l   t r a n s l a t i o n a l  

s l i d i n g   movement  between  the  f i r s t   and  second  e lements   ( and  

thus  between  the  top  and  bottom  of  the  s t a c k ) .  
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