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54)  Wall  of  pre-cast  panels,  particulate  for  earth-retaining  and  for  building  liquid-holding  tanks. 
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I l l  

@  The  wall  is  adapted  to  structurally  cooperate  with  a 
cast-in-place,  reinforced-concrete  foundation  bed,  each 
panel  comprising  a  facing  and  a  back  rib  at  right  angles  to 
the  facing  and  integral  therewith;  the  facing  and  the  rib  ex- 
tending  downwardly  into  substantially  tripod-arranged  sup- 
port  members. 

According  to  the  invention,  each  panel  further  com- 
prises: 

-  three  levelling  screws  in  said  support  members  for 
adjusting  the  plumbing  of  the  panel,  and  adapted  to  co- 
operate  with  corresponding  first  metal  plates  buried  in  a 
support  floor  of  pre-cast  concrete; 

-  second  metal  plates  integral  with  said  support  mem- 
bers,  adapted  to  cooperate  with  angle  members  which  are 
welded  to  said  first  and  second  plates  for  provisionally  sta- 
bilizing  the  panel; 

-  portions  of  bare  reinforcement  extending  between 
said  support  members,  adapted  to  be  buried  in  the  casting 
of  the  foundation  bed; 

-  cylindrical  hinge  couplings  with  vertical  axis  and  con- 
jugated  profiles,  provided  at  the  edges  of  said  facing; 

-  a  web  at  the  outside  edge  of  the  rib,  adapted  to  act 
both  as  a  tie  and  as  a  strut,  depending  on  the  direction  of  the 
stresses  acting  on  the  wall. 
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Wall  of  p r e - c a s t   pane l s ,   p a r t i c u l a r l y   for  e a r t h - r e t a i n i n g   and  f o r  

b u i l d i n g   l i q u i d - h o l d i n g   t a n k s  

This  i n v e n t i o n   is  r e l a t e d   to  a  wall  of  p r e - c a s t   pane l s ,   s u i t a b l e  

for  r e t a i n i n g   ea r th   and  g e n e r a l l y   embankments  and  for  b u i l d i n g  

l i q u i d - h o l d i n g   t a n k s .  

5  More  s p e c i f i c a l l y ,   the  i n v e n t i o n   is  d i r e c t e d   to  a  wall  e r e c t e d   by  

p l a c i n g   s ide  by  s ide  a  p l u r a l i t y   of  pane l s   having  a  s u b s t a n t i a l l y  

T-shaped  h o r i z o n t a l   c r o s s - s e c t i o n ,   the  pane ls   being  l a id   on  a  p r e -  

cas t   suppor t   f l o o r   and  being  j o ined   with  a  r e i n f o r c e d   c o n c r e t e  

f ounda t i on   bed,  which  is  ca s t   in  p lace ,   sa id   pane l s   being  t h e n  

10  s t r u c t u r a l l y   bound  to  sa id   founda t ion   bed  when  e r e c t i o n   is  com- 

p l e t e d .  

When  b u i l d i n g   known  wal ls   of  the  above  type,   the  problem  a r i s e s   o f  

p r o v i s i o n a l l y   s t a b i l i z i n g   and  plumbing  the  panel   be fore   and  d u r i n g  

15  the  r e i n f o r c i n g   and  c a s t i n g   of  the  f o u n d a t i o n   b e d .  

Though  panels   of  known  s t r u c t u r e   are  s e l f - s t a b i l i z i n g ,   due  to  a  

t r i p o d   suppor t   p rov ided   at  t h e i r   base,   in  p r a c t i c e   such  s e l f -  

s t a b i l i z a t i o n   can  be  s e r i o u s l y   a f f e c t e d   by  a  non-uni form  s u p p o r t  

20  f l oo r ,   an  i m p e r f e c t l y   v e r t i c a l   panel ,   and  by  wind  p r e s s u r e   a n d  

o ther   a c c i d e n t a l   causes ,   which  make  i t   mandatory  to  prop  t h e  

panel .   For  the  same  r ea sons ,   plumbing  the  panel   is  a l so   t i m e -  

consuming,  and  r e q u i r e s   s k i l l e d   manpower  and  extended  use  o f  

hanging  means  such  as  c r anes ,   with  u n d e s i r a b l e   consequences   on  t h e  

25  cost   of  the  completed  work.  

The  i n v e n t i o n   is  s u b s t a n t i a l l y   d i r e c t e d   to  avoid  these   d r a w b a c k s .  
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More  p a r t i c u l a r l y ,   the  most  impor t an t   o b j e c t s   of  the  i n v e n t i o n  

a r e :  

-  to  p rov ide   a  wall   of  p r e - c a s t   pane ls   where  l ay ing   each  panel   i s  

5  l e s s   t ime-consuming  and  more  economical   than  l ay ing   a  known  p a n e l ;  

-  to  p rov ide   a  wall  of  p r e - c a s t   pane l s   where  plumbing  is  easy  a n d  

not  r e q u i r i n g   use  of  expens ive   equipment  such  as  s c a f f o l d i n g ;  

10  -  to  p rov ide   a  wall   of  p r e - c a s t   pane l s   where  each  panel   is  p r o -  

v ided  with  with  means  for  p r o v i s i o n a l l y   s t a b i l i z i n g   i t ,   sa id   means 

also  improving  the  o v e r a l l   s t r u c t u r a l   s t r e n g t h   of  the  c o m p l e t e d  

w a l l ;  

15  -  to  p rov ide   a  wall  of  p r e - c a s t   pane ls   having  an  improved  s t r u c -  

t u r a l   e f f i c i e n c y ,   and  capab le ,   in  p a r t i c u l a r ,   of  abso rb ing   a n y  

s t r a i n s   caused  by  v a r i a b l e   and  o p p o s i t e   s t r e s s e s ,   wi thou t   c r a c k i n g  

or  being  o the rwi se   a f f e c t e d ;  

20  -  to  p rovide   a  wall   of  p r e - c a s t   pane ls   where  a d j a c e n t   pane ls   c a n  

be  l a i d   along  mu tua l l y   i n t e r s e c t i n g   p l a n e s .  

In  order   to  ach ieve   the  above  impor t an t   o b j e c t s ,   t o g e t h e r   w i t h  

o ther   which  w i l l   appear   from  the  f o l l owing   d e t a i l e d   d i s c l o s u r e ,  

25  the  i n v e n t i o n   p rov ides   a  wall  of  p r e - c a s t   pane l s   adapted   to  s t r u c -  

t u r a l l y   coope ra t e   with  a  c a s t - i n - p l a c e   ,  r e i n f o r c e d - c o n c r e t e   f o u n -  

d a t i o n   bed,  each  panel   compr i s ing   a  fac ing   and  a  back  r ib   at  r i g h t  

angles   to  the  f ac ing   and  i n t e g r a l   t h e r e w i t h ;   the  fac ing   and  t h e  

r ib   ex tend ing   downwardly  in to   s u b s t a n t i a l l y   t r i p o d - s h a p e d   s u p p o r t  

30  members;  c h a r a c t e r i z e d   in  t h a t   each  panel   f u r t h e r   c o m p r i s e s :  

-  t h r e e   l e v e l l i n g   screws  in  sa id   suppor t   members  for  a d j u s t i n g   t h e  

plumbing  of  the  panel ,   and  adapted   to  c o o p e r a t e   with  c o r r e s p o n d i n g  
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f i r s t   metal  p l a t e s   b u r i e d   in  a  suppor t   f l o o r   of  p r e - c a s t   c o n c r e t e ;  

-  second  metal  p l a t e s   i n t e g r a l   with  sa id   suppor t   members,  a d a p t e d  

to  coope ra t e   with  angle  members  which  are  welded  to  sa id   f i r s t   a n d  

second  p l a t e s   for  p r o v i s i o n a l l y   s t a b i l i z i n g   the  p a n e l ;  

5  -  p o r t i o n s   of  bare  r e i n f o r c e m e n t   ex tend ing   between  sa id   s u p p o r t  

members,  adapted   to  be  bu r i ed   in  the  c a s t i n g   of  the  f o u n d a t i o n  

bed ;  

-  c y l i n d r i c a l   hinge  coup l ings   with  v e r t i c a l   axis   and  c o n j u g a t e d  

p r o f i l e s ,   p rov ided   at  the  edges  of  sa id   f a c i n g ;  

10  -  a  web  at  the  o u t s i d e   edge  of  the  r i b ,   adapted   to  act   both  as  a  

t i e   and  as  a  s t r u t ,   depending  on  the  d i r e c t i o n   of  the  s t r e s s e s  

a c t i n g   on  the  w a l l .  

The  i n v e n t i o n   wi l l   be  bes t   unde r s tood   from  the  f o l l owing   d e t a i l e d  

15  d i s c l o s u r e ,   with  r e f e r e n c e   to  the  a t t a c h e d   drawings ,   w h e r e i n :  

Fig.  1  is  an  e l e v a t i o n   view  of  the  wall  of  p r e - c a s t   panels   a c -  

cord ing   to  the  i n v e n t i o n ;  

20  Fig.  2  is  an  en l a rged ,   p a r t i a l l y   broken-away  view  of  the  s u p -  

por t   bed  of  a  p a n e l ;  

Fig.  3  is  a  p e r s p e c t i v e   view  showing  in  d e t a i l   a  s u p p o r t i n g   member 

of  the  panel ,   with  l e v e l l i n g   screws  and  a  p l a t e   for  p r o v i s i o n a l  

25  s t a b i l i z a t i o n ;  

Fig.  4  is  a  p e r s p e c t i v e   view  showing  the  assembly  s teps   of  t h e  

f o u n d a t i o n   b e d ;  

30  Figg.  6  and  7  are  en l a rged   d e t a i l s   of  Fig.  5;  
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Fig.  8  is  an  e n l a r g e d   c r o s s - s e c t i o n   made  along  l i n e   VIII-V11I  o f  

Fig.  4 .  

With  r e f e r e n c e   to  the  drawings ,   10  is  a  p r e - c a s t   panel ,   40  is  a  

5  r e i n f o r c e d - c o n c r e t e   f o u n d a t i o n   bed,  which  has  been  se t   up  and  c a s t  

in  p lace ,   and  30  is  a  suppor t   f l o o r   for  the  wal l ,   formed  w i t h  

c o n c r e t e   cas t   over  a  l i g h t   r e i n f o r c e m e n t .  

Each  panel   10  comprises   a  f ac ing   11  and  a  r ib   12,  the  l a t t e r   b e i n g  

10  at  r i g h t   angles   with  the  f ac ing   and  i n t e g r a l   with  i t .   In  t h e i r  

lower  p o r t i o n s ,   fac ing   11  and  r ib   12  extend  in to   a  f r o n t   s u p p o r t  

member  13  and  a  back  suppor t   member  14,  s u b s t a n t i a l l y   l a i d   as  a  

t r i p o d ;   a  c e n t r a l   f ron t   e x t e n s i o n   13a,  i n t e r m e d i a t e   b e t w e e n  

members  13,  does  not  have  a  suppor t   a c t i o n ,   but  only  a  r e t a i n i n g  

15  a c t i o n   for  the  r e i n f o r c e m e n t   of  the  f o u n d a t i o n   bed,  as  i t   w i l l  

appear   from  the  fo l lowing   d i s c l o s u r e .  

A  bare   p o r t i o n   of  r e i n f o r c e m e n t   9  of  panel  10  extends   b e t w e e n  

members  13  and  14,  so  t h a t   i t   can  be  b u r i e d   in  the  f o u n d a t i o n   b e d .  

20 

L e v e l l i n g   screws  16  and  17,  r e s p e c t i v e l y ,   are  p rov ided   on  t h e  

suppor t   members  13  and  14,  in  order   to  a d j u s t   plumbing  of  t h e  

panel  when  the  l a t t e r ,   dur ing   i n s t a l l a t i o n ,   is  e r e c t e d   on  t h e  

s u p p o r t i n g   f l o o r .  

25 

As  shown  on  Fig.  3,  each  l e v e l l i n g   screw  is  engaged  in  a  c o r r e s -  

ponding  t h r e a d e d   s l eeve   18,  which  is  p rov ided   with  r e t a i n i n g   r a g  

b o l t s   19  and  is  bu r i ed   in  panel   10  dur ing   c a s t i n g .   Screws  16-17 

coope ra t e   with  c o r r e s p o n d i n g   f i r s t   metal  p l a t e s   31,  which  a r e  

30  bu r i ed   and  b o l t e d   in  the  cas t   of  the  suppor t   f l o o r .  
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Second  metal  p l a t e s   21-22  are  p rov ided   on,  and  bound  to,  the  s u p -  

por t   members  13  and  14. 

P r e f e r a b l y ,   sa id   second  p l a t e s   21-22  are  c h a n n e l - s h a p e d   as  shown 

5  at  210  on  Fig.  3,  and  t h e r e f o r e   c o n t a i n   the  ends  of  each  c o r r e s -  

ponding  suppor t   member  13-14;  holes   are  p rov ided   in  the  l o w e r  

pa r t s   of  sa id   channel   p l a t e s   for  i n s e r t i o n   of  l e v e l l i n g   screws  16, 

17,  r e s p e c t i v e l y .  

10  The  f i r s t   and  second  metal  p l a t e s   above  d e s c r i b e d   c o o p e r a t e   w i t h  

r e t a i n i n g   angle  members  24  which,  a f t e r   e r e c t i n g   and  plumbing  t h e  

panel  10,  are  r i g i d l y   bound  to  the  p l a t e s ,   p r e f e r a b l y   by  means  o f  

weld  beads  25-26,  in  order   to  p r o v i s i o n a l l y   s t a b i l i z e   the  p a n e l .  

15  In  order   to  assemble  the  wal l ,   a  p l u r a l i t y   of  pane ls   are  e r e c t e d ,  

plumbed  and  p r o v i s i o n a l l y   s t a b i l i z e d   as  e x p l a i n e d   above,  in  s i d e -  

b y - s i d e   r e l a t i o n s h i p   as  shown  on  Fig.  4,  upon  suppor t   f l oo r   30,  

which  has  been  p r e v i o u s l y   c a s t ,   r e i n f o r c e d   and  s e t .  

20  Facings  11  of  sa id   p l u r a l i t y   of  pane ls   can  l i e   in  one  plane  or  i n  

mutua l ly   i n t e r s e c t i n g   p l anes ,   in  order   to  impart   the  wall   a  p r o -  

f i l e   having  a  d e s i r e d   shape,  compr is ing   a  s s u c c e s s i o n   of  c o n c a v e  

and  convex,  as  well  as  r e c t i l i n e a r ,   p o r t i o n s .  

25  For  th i s   purpose ,   the  edges  of  the  fac ing   in  each  panel  are  p r o -  

vided  with  c y l i n d r i c a l   hinge  members  having  c o n j u g a t e d   p r o f i l e s ,  

r e s p e c t i v e l y   a  male  member  27  and  a  female  member  28.  

In  the  s i d e - b y - s i d e   a r rangement   of  the  pane l s ,   the  hinge  ma le  

30  member  27  of  each  panel  wi l l   engage  the  hinge  female  member  28  o f  

the  a d j a c e n t   panel .   Af te r   the  pane l s   10  have  been  p laced   and  

s t a b i l i z e d ,   the  r e i n f o r c e m e n t   41  of  f o u n d a t i o n   bed  40  is  l a id .   As 
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shown  on  Fig.  4,  the  r e i n f o r c e m e n t   41  i n c l u d e s   t r a n s v e r s e   a n d  

l o n g i t u d i n a l   s t i r r u p   rods  42  and  43.  S t i r r u p   rods  42  are  housed  i n  

the  po r t s   between  the  f r o n t   suppor t   e x t e n s i o n s   13  and  the  i n t e r m e -  

d i a t e   c e n t r a l   e x t e n s i o n   13a,  the  l a t t e r   being  p rov ided   to  t h i s  

5  purpose  . 

Foundat ion   bed  40  is  then  c a s t .   This  i n c o r p o r a t e s   r e i n f o r c e m e n t   41 

and  the  r e i n f o r c e m e n t   p o r t i o n   9,  thus  forming  the  f i n i s h e d   w a l l .  

If  the  wall  is  i n t ended   for  r e t a i n i n g   l i q u i d s ,   e .g .   being  the  w a l l  

10  of  a  tank,   the  j o i n t   between  f a c i n g s   11  and  the  f o u n d a t i o n   bed  40 

wi l l   have  to  be  h y d r a u l i c a l l y   s ea l ed ,   as  shown  by  50  on  Fig.  1; 

and  h inges   27-28  w i l l   a l so   have  to  be  s e a l e d ,   as  shown  by  51  on 

Fig.  8 .  

15  In  order   to  improve  the  o p e r a t i v e   per formance   of  panel  10,  by 

i n c r e a s i n g   i t s   r e s i s t a n c e   to  s t r e s s e s   due  to  t i l t i n g   t o rques   o f  

o p p o s i t e   d i r e c t i o n s ,   a  web  120  is  p rov ided   on  the  edge  of  r ib   12, 

the  web  being  able  to  act   both  as  a  t i e   and  as  a  s t r u t .  

20  Although  a  p r e f e r r e d   embodiment  of  the  i n v e n t i o n   has  been  d e -  

s c r i b e d   above,  i t   is  u n d e r s t o o d   t ha t   changes  may  be  made  to  i t   b y  

a  person  s k i l l e d   in  the  a r t   w i th in   the  scope  of  the  i n v e n t i o n .  
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Cla ims  

1.  A  wall  of  p r e - c a s t   panels   adapted   to  s t r u c t u r a l l y   c o o p e r a t e  

with  a  c a s t - i n - p l a c e ,   r e i n f o r c e d - c o n c r e t e   f ounda t i on   bed  ( 4 0 ) ,  

each  panel  (10)  compr is ing   a  fac ing   (11)  and  a  back  r ib   (12)  a t  

r i g h t   angles   to  the  fac ing   and  i n t e g r a l   t h e r e w i t h ;   the  fac ing   a n d  

the  r ib   ex tend ing   downwardly  into  s u b s t a n t i a l l y   t r i p o d - a r r a n g e d  

suppor t   members  (13,  14);  c h a r a c t e r i z e d   in  t ha t   each  panel  f u r t h e r  

comprises   : 

-  th ree   l e v e l l i n g   screws  (  16  ,  17  )  in  sa id   suppor t   members  f o r  

a d j u s t i n g   the  plumbing  of  the  panel ,   and  adapted   to  coope ra t e   w i t h  

c o r r e s p o n d i n g   f i r s t   metal  p l a t e s   (31)  bu r i ed   in  a  suppor t   f l o o r  

(30)  of  p r e - c a s t   c o n c r e t e ;  

-  second  metal  p l a t e s   (21,  22)  i n t e g r a l   with  sa id   suppor t   members 

(13,  14),  adapted   to  coope ra t e   with  angle  members  (24)  which  a r e  

welded  to  sa id   f i r s t   and  second  p l a t e s   for  p r o v i s i o n a l l y   s t a b i l -  

iz ing   the  p a n e l ;  

-  p o r t i o n s   of  bare  r e i n f o r c e m e n t   (9)  ex tend ing   between  sa id   s u p -  

por t   members  (13,  14),  adapted   to  be  bu r i ed   in  the  c a s t i n g   of  t h e  

founda t i on   bed  (  40  )  ; 

-  c y l i n d r i c a l   hinge  coup l ings   (27,  28)  with  v e r t i c a l   axis   a n d  

c o n j u g a t e d   p r o f i l e s ,   p rov ided   at  the  edges  of  sa id   f a c i n g ;  

-  a  web  (120)  at  the  o u t s i d e   edge  of  the  r ib   (12),  adapted   to  a c t  

both  as  a  t i e   and  as  a  s t r u t ,   depending  on  the  d i r e c t i o n   of  t h e  

s t r e s s e s   a c t i ng   on  the  w a l l .  
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2.  A  wall  of  p r e - c a s t   panels   accord ing   to  claim  1,  wherein  t h e  

l e v e l l i n g   screws  (16,  17)  for  ad jus tmen t   of  the  plumbing  a r e  

engaged  in  c o r r e s p o n d i n g   t h readed   s l e eves   (  18  )  which  are  b u r i e d  

and  bo l t ed   in  the  suppor t   members  of  the  p a n e l .  

3.  A  wall  of  p r e - c a s t   pane ls   accord ing   to  claim  1  or  2,  w h e r e i n  

sa id   second  metal  p l a t e s   (21,  22)  are  c h a n n e l - s h a p e d   and  r e c e i v e  

the  end  of  each  c o r r e s p o n d i n g   suppor t   member. 

4.  A  wall  of  p r e - c a s t   pane l s   accord ing   to  any  of  c la ims  1  to  3,  

wherein  sa id   c y l i n d r i c a l   hinge  coup l ings   (27,  28)  comprise  a  h i n g e  

male  member  (27)  along  one  edge  of  the  f ac ing ,   and  a  hinge  f e m a l e  

member  (28)  on  the  oppos i t e   edge,  and  wherein  the  hinge  male  

member  of  each  panel   engages  the  hinge  female  member  of  t h e  

a d j a c e n t   p a n e l .  
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