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(54)  Drainage  grating  for  liquids  in  general,  and  associated  support  

(57)  Drainage  grating  (1)  for  liquids  in  general,  and 
associated  support  element  (1  0),  in  which,  in  addition  to 
the  normal  holes  (6,  6')  for  fixing  to  the  grating,  holes  (7, 
7')  are  also  provides  in  the  central  part  of  the  support 

element.  This  allows  mounting  of  the  grating  with  length- 
wise  staggering  relative  to  the  support  element  and  an 
improved  behaviour  of  the  grating  in  the  event  of  a  sup- 
port  element  sinking. 

F i g . 1 6  

<  

^> 
^ -  
CO 
o  
O) 
o  
a .  
LU 

Printed  by  Jouve,  75001  PARIS  (FR) 



1 EP  0  903  445  A1 2 

Description 

[0001]  The  present  invention  relates  to  a  modular 
drainage  grating  for  liquids  in  general,  and  in  particular 
for  meteoric  water  and  backflow  water,  to  be  installed, 
in  association  with  a  channel  support  element,  in  ground 
surfaces  which  are  subject  to  a  high  density  of  traffic 
and  have  a  high  load-bearing  capacity,  so  as  to  collect 
these  liquids  by  means  of  percolation  and  remove  them 
by  conveying  them  away  to  a  known  evacuation  system. 
In  the  art,  drainage  gratings  associated  with  a  corre- 
sponding  support  element  are  known,  said  gratings  con- 
sisting  of  longitudinally  extending  modular  elements 
which  are  intended  to  be  installed  in  series  with  one  an- 
other  so  as  to  form  a  single  functional  grating  of  unlim- 
ited  length. 
[0002]  These  known  modular  elements  consist  es- 
sentially  of  a  strong  upper  grating  made  of  metallic  ma- 
terial  such  as,  for  example,  nodular  cast  iron  or  steel, 
and  having  an  elongated  rectangular  shape  provided 
with  four  holes  on  the  external  perimeter  in  the  vicinity 
of  the  ends,  intended  for  engaging  the  grating  by  means 
of  bolts  in  corresponding  fixing  seats  formed  in  the  upper 
part  of  the  channel  element  forming  the  grating  support. 
These  known  gratings  with  associated  channel  support 
element,  when  they  are  subjected  to  heavy  traffic  as,  for 
example,  in  the  parking  bays  of  a  road  haulage  depot, 
or  at  an  airport,  have  the  drawback,  however,  that  they 
develop  weaknesses  at  the  joints,  therefore  resulting  in 
discontinuities  in  the  profile  of  the  ground  in  which  they 
are  installed,  with  obvious  major  negative  consequenc- 
es. 
[0003]  These  weaknesses  generally  consist  in  sink- 
ing  of  a  channel  element  with  associated  grating  at  the 
joining  point  with  an  adjacent  element,  resulting  in  the 
formation  of  a  step  which  interrupts  the  continuity  of  the 
profile  of  the  grating,  creating  a  bumpy  travel  surface  for 
traffic,  subjecting  tyres  to  dangerous  stresses  and  re- 
sulting  in  difficulties  in  collection  of  the  rainwater. 
[0004]  Moreover,  this  step  in  the  region  of  a  joint  forms 
an  interruption  in  the  bottom  seal  of  the  channel  and 
therefore  results  in  undesirable  seepage  of  liquid  into 
the  subsoil. 
[0005]  Said  weaknesses  are  caused  by  the  varying 
pressure  exerted,  in  the  region  of  a  joint,  by  the  traffic 
on  the  subsurface  for  laying  of  the  grating  support  chan- 
nel,  these  being  associated  with  inevitable  discontinui- 
ties  present  in  the  ground. 
[0006]  An  object  of  the  present  invention  is  to  provide 
a  modular  drainage  grating  for  liquids,  and  in  particular 
for  meteoric  water  and  backflow  water,  with  associated 
channel  support  element,  which  does  not  produce  any 
discontinuity  at  the  joint  between  one  grating  and  the 
next  one  even  in  the  case  of  varying  sinking  of  one  sup- 
port  element  with  respect  to  the  adjacent  one.  Another 
object  is  to  obtain  a  smaller  and  better  distributed  pres- 
sure  on  the  subsurface  for  laying  of  the  channel,  there- 
fore  partly  eliminating  the  main  cause  of  sinking  of  a  sup- 

port  element  with  respect  to  another  element  adjacent 
thereto. 
[0007]  A  further  object  is  to  provide  a  grating  with  as- 
sociated  channel  support  element  which  allows  laying 

5  using  the  known  technology  employed  hitherto,  there- 
fore  leaving  the  design  engineer  the  possibility  of  choos- 
ing  whether  to  use  a  grating  of  the  traditional  type  or  a 
grating  of  the  new  type. 
[0008]  These  objects  are  achieved  by  staggering  the 

10  joints  of  the  channel  support  elements  with  respect  to 
the  joints  of  the  overlying  series  of  gratings,  thus  result- 
ing  in  the  middle  of  a  grating  being  located  opposite  the 
joint  of  the  support  elements,  said  grating  thus  being 
fixed  to  the  two  adjacent  support  elements. 

75  [0009]  The  invention  will  emerge  more  clearly  from 
the  description  of  three  examples  of  application  provid- 
ed  hereinbelow  with  the  aid  of  five  plates  of  drawings. 
In  these  plates: 

20  Fig.  1  and  Fig.  2  show  respectively  a  drainage  grat- 
ing  and  the  associated  channel  support  element,  re- 
alized  in  accordance  with  the  invention  in  a  first  ex- 
ample  of  application  where  the  grating  1  and  the  as- 
sociated  support  element  1  0  have  the  same  module 

25  length,  the  grating  module  G  having  the  same 
length  as  the  support  element  module  E; 
Figs.  3  and  4  show  respectively  a  plan  view  and  an 
elevation  view  of  two  gratings  which  are  mounted 
on  the  respective  support  element  using  a  known 

30  construction  technique; 
Figs.  5  and  6  show  details  of  the  system  for  securing 
a  grating  to  the  associated  support  element  in  the 
example  illustrated  above; 
Figs.  7  and  8  show  respectively  a  plan  view  and  an 

35  elevation  view  of  two  support  elements  with  asso- 
ciated  upper  grating  mounted  in  accordance  with 
the  invention,  i.e.  with  lengthwise  staggering  of  grat- 
ing  and  support  element,  equivalent  to  half  the 
length  of  the  grating; 

40  Figs.  9  and  10  show  details  of  the  grating  bearing 
zone  in  the  middle  and  at  the  ends  of  said  grating; 
Fig.  11  shows  a  functional  example  of  the  behaviour 
of  a  continuous  grating  realized  in  accordance  with 
the  invention  when  a  weakness  occurs  at  the  ends 

45  of  a  support  element; 
Fig.  12  shows  a  diagram  illustrating  laying  of  a  set 
of  3  modular  elements  with  a  length  L;  while 
Figs.  13  and  14  show  respectively  a  plan  view  and 
a  cross-sectional  view  of  a  support  element; 

so  Fig.  15,  finally,  shows  an  accessory  component  of 
a  continuous  grating,  consisting  of  a  support  ele- 
ment  having  a  length  equal  to  half  that  of  the  grating 
module,  to  be  inserted  respectively  at  the  start  and 
at  the  end  of  the  series  consisting  of  the  support 

55  elements  1  0,  so  as  to  obtain  staggering  of  the  grat- 
ings  and  associated  support  elements; 
Figs.  1  6  and  1  7  show  two  other  examples  of  appli- 
cation.  With  reference  to  these  Figures,  1  denotes 

2 



3 EP  0  903  445  A1 4 

a  water  drainage  grating  consisting  of  a  plate  of  con- 
siderable  thickness  with  an  elongated  rectangular 
shape  having,  formed  in  it,  a  uniform  plurality  of 
through-slits  2  and  provided  at  its  corners  with  four 
through-holes  3,  3';  4,  4'  formed  in  a  niche  which 
opens  outwards  at  the  top.  D  denotes  the  value  of 
the  longitudinal  distance  between  the  holes  3  and 
3',  or  4  and  4',  on  the  grating  1.10  denotes  a  chan- 
nel  support  element  which  is  made,  for  example,  of 
a  cement  mix  with  suitable  known  additives,  i.e. 
synthetic  resin  to  which  inert  materials  of  a  known 
type  and  grain  size  have  been  added,  and  which 
has  a  substantially  U-shaped  configuration,  an  L- 
shaped  metal  section  5  for  the  bearing  support  of 
the  grating  1  being  provided  at  the  top  of  each  of 
the  two  walls  8  and  9  of  the  element  10  and  four 
vertical  threaded  holes  6,  6';  7,  7'  being  formed  on 
this  section. 

[001  0]  I  n  a  variation  of  embodiment,  this  metal  section 
5  may  be  manufactured  separately  and  laid  integrally 
with  the  channel  support  element  10  by  means  of  ce- 
mented  side  flanges. 
[0011]  11  denotesfour  bolts  which  are  intended  to  en- 
gage  respectively  inside  end  threaded  holes  6,  6',  or  in 
the  region  of  the  central  part  7,  7',  depending  on  the 
method  used  for  mounting  the  grating  1  . 
[0012]  Figs.  3  and  4  illustrate,  in  fact,  a  first  method 
of  mounting  the  grating  1  on  the  support  element  10, 
using  a  traditional  technique  which  involves  each  grat- 
ing  coinciding  exactly  with  the  associated  support  ele- 
ment  10,  i.e.  in  alignment. 
[0013]  It  is  envisaged,  therefore,  that  the  bolts  11  en- 
gage  respectively  inside  the  holes  4,  4'  of  the  grating  1 
and  the  threaded  holes  6,  6'  of  the  support  element  10, 
it  being  envisaged  in  the  example  of  application  that  the 
length  E  of  each  support  element  1  0  is  equal  (subject  to 
minor  tolerances)  to  the  length  G  of  each  grating  1.  In 
this  traditional  assembly  condition,  the  intermediate 
threaded  holes  7,  7'  on  each  wall  8,  9  of  the  support 
element  1  0  will  therefore  not  be  used,  while  the  holes  6, 
6',  which  are  located  at  a  distance  A  from  each  end  of 
the  support  element  10,  equal  to  the  distance  of  the 
holes  3,3';  4,4'  from  the  end  of  the  grating  1  ,  will  be  used. 
[0014]  Figs.  7  and  8  show,  respectively,  a  plan  view 
and  an  elevation  view  of  a  second  method  of  mounting 
the  grating  1  on  the  support  element  1  0,  where  the  grat- 
ing  1  is  staggered  lengthwise  with  respect  to  the  support 
element  by  an  amount  S  equal  to  half  of  G. 
[0015]  This  is  obtained  by  forming  in  the  central  part 
of  each  module  1  0,  on  the  walls  8  and  9,  a  pair  of  vertical 
threaded  holes  7,  7'  which  are  located  at  a  distance  D/ 
2  from  the  ends  of  each  support  element  10,  i.e.  half  the 
distance  D,  and  engaging  the  holes  3,3';  4,4'  of  the  grat- 
ing  1  with  the  corresponding  threaded  holes  7,  7'.  It  is 
envisaged  that  these  holes  7,  7'  are  positioned  symmet- 
rically  with  respect  to  the  middle  of  the  support  element 
10. 

[0016]  In  this  case,  the  peripheral  threaded  holes  6, 
6'  at  the  ends  of  the  element  10  are  not  used. 
[0017]  The  values  of  the  distances  of  the  abovemen- 
tioned  holes  are  obviously  understood  as  being  subject 

5  to  the  normal  working  tolerances  in  the  sector  of  prefab- 
ricated  building  products. 
[0018]  Fig.  11  illustrates  the  behaviour  of  the  grating 
1  with  associated  support  element  10  which  is  laid  in  a 
continuous  series  of  undefined  length,  in  the  event  of 

10  sinking  of  a  support  element,  shown  in  the  centre  of  Fig. 
11.  It  can  be  seen  that  sinking  of  the  support  element 
10  does  not  affect  the  continuity  of  the  grating  1  ,  lower- 
ing  of  which  is  even  less  than  lowering  of  the  support 
element. 

15  [0019]  The  bearing  force  of  the  grating  1  on  the 
ground  is  moreover  better  distributed  since  it  is  applied 
to  half  of  each  support  element  10. 
[0020]  Fig.  1  2  shows,  again  according  to  a  first  exam- 
ple  of  application  where  G=E,  a  diagram  illustrating  lay- 

20  ing  of  the  set  of  three  modular  grating  elements  1  on 
associated  support  elements;  in  this  diagram  it  can  be 
seen  that,  in  order  to  achieve  lengthwise  staggering  of 
the  gratings  and  support  elements,  an  element  10'  with 
a  length  S  (Fig.  1  4)  equal  to  half  the  length  G  of  a  grating 

25  module  is  laid  at  the  start  and  at  the  end  of  the  series  of 
support  elements. 
[0021]  Figs.  16  and  17  show  two  other  examples  of 
application  in  which  the  grating  module  G  is  respectively 
half  and  one  third  of  the  module  E  of  the  channel  support 

30  element.  In  these  cases  also,  two  elements  10'  with  a 
length  S  equal  to  half  the  grating  module  G  are  laid  at 
the  start  and  at  the  end  of  the  series  of  support  elements 
10.  In  all  cases  the  distance,  from  the  end  of  the  support 
element  10,  of  the  holes  7,  7'  arranged  on  the  support 

35  element  10  to  be  fixed  to  the  grating  1  is  equal  to  half 
(D/2)  the  longitudinal  distance  D  between  the  holes  3 
and  3';  4  and  4'  of  the  grating. 
[0022]  Obviously  the  invention  may  be  subject  to  var- 
iations  of  application  for  obtaining  lengthwise  staggering 

40  of  the  grating  1  and  the  support  element  1  0;  for  example, 
this  staggering  may  be  obtained  by  inserting  at  the  start 
and  at  the  end  of  the  series  of  gratings  a  shorter  grating 
having  a  length  S  equal  to  half  the  grating  module  G.  It 
is  thus  possible  to  achieve  the  objects  of:  distributing 

45  better  the  pressure  on  the  ground  caused  by  loads  act- 
ing  on  the  grating  1  ;  avoiding  the  formation  of  steps  or 
discontinuities  in  the  event  of  sinking  of  a  support  ele- 
ment;  and  also  limiting  sinking  of  the  grating  when  said 
sinking  of  the  corresponding  support  occurs.  The  further 

so  object  is  also  achieved  of  being  able  to  perform,  as  de- 
sired,  laying  of  an  unlimited  series  of  gratings  1  with  as- 
sociated  support  element,  either  using  the  traditional 
technique  without  any  staggering  of  grating  and  support 
(Figs.  3and  4)  or  using  a  newtechnique  which  performs 

55  staggering  equivalent  to  half  the  module  G  (Figs.  7  and 
8;  Fig.  16). 
[0023]  Obviously,  together  with  the  holes  7,  7'  intend- 
ed  to  fix  a  grating  1  with  its  middle  opposite  a  joint  of  the 
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support  elements  10,  other  holes  6,  6,  for  also  allowing 
a  laying  arrangement  in  which  the  joints  of  the  grating 
coincide  with  the  joints  of  the  support  element  10,  may 
be  provided. 

Claims 

1.  Modular  drainage  grating  (1)  for  liquids  in  general, 
with  associated  modular  support  element  (10),  con- 
sisting  of  a  substantially  U-shaped,  longitudinally 
extending  channel,  characterized  in  that  the  walls 
(8,  9)  of  the  support  elements  (10)  are  provided  with 
means  (7,  7')  for  performing  fixing  to  the  overlying 
grating,  which  are  such  as  to  allow  staggering  of  the 
joints  of  the  channel  support  elements  with  respect 
to  the  joints  of  the  overlying  series  of  gratings. 

2.  Drainage  grating  and  associated  channel  support 
element  according  to  Claim  1  ,  characterized  in  that 
the  fixing  means  consist  of  bolts  (11)  in  vertical 
holes  (7,  7'). 

3.  Drainage  grating  with  associated  support  element 
according  to  Claim  2,  characterized  in  that  the  ver- 
tical  holes  (7,  7')  are  threaded  and  positioned  sym- 
metrically  with  respect  to  the  middle  of  the  support 
element  10. 

4.  Drainage  grating  with  associated  channel  support 
element  according  to  Claims  1  ,  2  and  3,  character- 
ized  in  that  a  metal  section  (5)  arranged  between 
the  grating  (1  )  and  the  channel  support  element  (10) 
is  provided  separately  and  is  then  laid  integrally  with 
the  channel  support  element  (10)  by  means  of  ce- 
mented  flanges. 

5.  Drainage  grating  (1)  and  associated  channel  sup- 
port  element  (1  0),  characterized  in  that  the  walls  (8, 
9)  of  the  modular  channel  support  element  (10)  are 
provided  with  at  least  one  pair  of  vertical  holes  7,  7' 
which  are  symmetrically  located  at  a  distance  (D/2) 
from  the  ends  of  each  support  element  1  0  equal  to 
half  the  longitudinal  interaxial  distance  between  the 
holes  (3,3';  4,4')  of  the  corresponding  grating. 

6.  Drainage  grating  (1)  and  associated  channel  sup- 
port  element  (1  0),  characterized  in  that  the  walls  (8, 
9)  of  the  support  elements  (10)  are  provided  with 
means  (7,  7')  for  performing  fixing  to  the  overlying 
grating,  which  are  such  as  to  allow  a  grating  to  be 
fixed  to  two  adjacent  support  elements. 

7.  Drainage  grating  (1)  and  associated  channel  sup- 
port  element  (10)  according  to  the  preceding  Claim 
6,  characterized  in  that,  in  addition  to  the  fixing 
means  (7,7')  described  above,  fixing  means  (6,6') 
are  also  provided  for  allowing  fixing  of  the  grating 

and  associated  support  means  so  that  the  associ- 
ated  joints  coincide. 

8.  Drainage  grating  (1)  and  associated  channel  sup- 
5  port  element  (10)  according  to  the  preceding 

claims,  characterized  in  that  it  also  comprises  two 
identical  support  elements  (10')  having  a  length  S 
equal  to  half  the  length  of  the  grating  module  (G). 

10  9.  Drainage  grating  (1)  and  associated  channel  sup- 
port  element  (10)  according  to  the  preceding 
claims,  characterized  in  that  the  series  of  gratings 
(1)  also  comprises  two  identical  grating  elements 
having  a  length  (S)  equal  to  half  the  grating  module 

15  (G). 
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