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Description 

This  invention  relates  to  a  structure  for  the 
containment  of  natural  and/or  artificial  embank- 
ments.  An  example  of  such  a  structure  can  be 
found  in  FR-A-2  435  661  . 

More  particularly,  this  invention  relates  to  a 
structure  of  the  type  mentioned  above,  which  op- 
erates  statically  on  the  so-called  "gravity  walls" 
principle,  and  is  made  up  substantially  of  a  succes- 
sion  of  modular  members  along  the  three  dimen- 
sions,  which  members  are  of  a  particular  shape 
and  inside  which  the  loose  filling  material  is  ar- 
ranged. 

Supporting  structures  consisting  of  reinforced 
concrete  prefabricated  members  are  built  at 
present  by  means  of  some  different  techniques. 

One  of  the  solutions  adopted  which  is  known 
as  the  "TENSITER"  type  wall,  is  made  up  of  a 
succession  of  full-height  modular  boards,  said 
boards  being  made  up  of  reinforced  concrete  and 
being  prefabricated  in  the  yard.  Such  boards  form 
the  only  erected  portion  of  the  supporting  structure 
while  the  foundations  of  the  wall  are  realized  by 
means  of  reinforced  concrete  and,  if  necessary, 
even  on  piles.  The  boards  are  of  the  "smooth"  or 
of  the  "rib  stiffened"  type  according  to  the  heights 
required,  while  the  connection  between  the  founda- 
tion  (the  plinth),  the  pour  and  the  prefabricated 
boards  is  realized  through  some  suitable  steel  de- 
vices  which  are  partly  prearranged  in  the  founda- 
tion  itself  and  partly  on  the  board. 

The  static  scheme  of  such  type  of  structure  is 
the  so-called  "cantilever"  scheme,  with  range  of 
employment  up  to  heights  of  9-10  m. 

This  bind  of  structure  is  efficient  from  the  static 
viewpoint,  but  it  raises  problems  as  regards  its 
insertion  in  the  environment,  said  problems  being 
comparable  to  those  occurring  with  pours  consist- 
ing  of  reinforced  concrete  walls. 

This  kind  of  solution  gives  operatively  the  ad- 
vantage  of  avoiding  the  considerable  carpentry 
works  needed  for  the  pours  consisting  of  reinforced 
concrete  erected  parts,  but  it  gives  remarkable 
problems  in  the  assembling  step  because  of  the 
very  strict  tolerances  allowed  by  prefabricated 
members,  especially  under  non-linear  plano-al- 
timetric  conditions,  as  for  instance  longitudinal 
slopes,  circular  curves,  plano-altimetric  connections 
and  so  on,  which  conditions  are  generally  very 
frequent  in  applications. 

A  second  kind  of  structure  that  is  called  "TER- 
RA  ARMATA"  ("reinforced  earth")  is  made  up  of  a 
downward  facing  consisting  of  prefabricated  mem- 
bers  of  limited  sizes,  said  members  consisting  of 
vibrated  reinforced  concrete  of  limited  thickness 
and  being  piled  on  one  another  so  as  to  build  up 
the  vertical  wall.  Each  member  is  connected  to  the 

embankment  lying  behind  by  means  of  zinc-coated 
steel  tie  bars  which  are  introduced  into  the  em- 
bankment  itself  so  as  to  realize  the  required  count- 
eracting  force  by  friction.  Accordingly,  the  support- 

5  ing  structure  is  to  be  constructed  layerwise  so  that 
the  required  tie  bars  can  be  arranged  within  the 
erected  structure  in  each  layer  of  the  same. 

The  realization  of  such  structure  thus  gives  rise 
to  a  number  of  remarkable  constraints,  such  is  a 

io  reduced  working  speed  due  to  the  spreading  and 
compacting  of  the  erected  part  for  which  a  soil  of 
suitable  grain  sizes  is  to  be  employed  in  order  to 
obtain  a  good  friction  between  the  steel  part  and 
the  soil  itself;  the  possibility  of  adopting  such  struc- 

75  ture  just  as  a  supporting  structure  or  for  the  func- 
tion  of  a  partial  toe  wall,  as  the  structure  requires 
an  artificial  erected  portion  lying  behind  for  anchor- 
ing  the  tie  bars;  the  impossibility  of  employing  the 
structure  on  compressible  grounds,  as  the  static 

20  scheme  does  not  allow  deformations  and  especially 
differential  settlements  of  substructures  to  be  ab- 
sorbed;  and  the  need  for  a  series  of  special  mem- 
bers  for  realizing  the  connections  and  the  various 
singular  points  that  characterize  all  supporting 

25  structures. 
From  the  environmental  standpoint,  this  struc- 

ture  has  been  widely  employed  for  supporting  pur- 
poses  in  urban  areas.  On  the  contrary,  its  applica- 
tion  in  extraurban  areas  is  possible  just  in  some 

30  limited  cases  because  the  final  erected  structure  is 
fully  visible  and  consists  of  a  vertical  reinforced 
concrete  wall  like  traditional  walls,  even  though  it  is 
characterized  by  a  pleasant  variated  pattern  due  to 
the  connections  between  the  various  single  boards. 

35  Moreover,  some  prefabricated  structures  made 
up  of  vibrated  reinforced  concrete  are  also  realized, 
which  are  called  "cellular  walls",  of  modular  type 
which  are  overlapped  to  one  another  and  form  the 
containment  cells  that  become  next  filled  with  all-in 

40  aggregate  whose  granulometry  is  very  coarse. 
The  geometry  of  the  members  of  such  system 

do  not  allow  the  adoption  of  fine  granulometry 
materials  for  filling  because  said  material  would 
escape  out  of  the  horizontal  and  vertical  openings 

45  in  the  outside  wall  of  the  cell  which  are  of  sizes 
larger  than  4-5  cm.  The  front  wall,  that  can  also  be 
of  a  sloping  configuration,  is  always  planar  and 
hence  it  lacks  surfaces  which  can  be  intended  for 
growing  grass. 

50  From  the  static  viewpoint,  a  good  static  behav- 
iour  is  obtained  up  to  9.00-10.00  m,  but  on  soils 
endowed  with  good  bearing  power  only. 

Such  structures  are  employed  as  an  alternative 
to  the  traditional  "cage-like  structures",  in  which 

55  the  metallic  net  envelope  is  substituted  with  a 
reinforced  concrete  grid. 

A  final  type  of  solution  adopted  is  the  solution 
consisting  of  concrete  prefabricated  structures  like 
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the  "CRIBB  WALL"  or  "BIOMURI",  which  are  over- 
lapped  so  as  to  realize  stack-like  containment  cells 
which  are  then  filled  with  loose  material. 

By  arranging  variously  the  geometry  of  the 
members,  a  downward  facing  can  be  obtained 
which  offers  various  possibilities  as  regards  the 
growing  of  grass  so  that  the  structure  can  be  well 
integrated  with  its  environment. 

Such  technology  is  employed  for  realizing 
"sound  proofing"  barriers  which  are  very  efficient 
but  are  not  valid  from  the  static  viewpoint  other 
than  in  the  case  of  very  limited  thrust  levels  be- 
cause  the  reinforced  concrete  members  making  up 
the  structure  are  not  tightly  connected  to  one  an- 
other  either  horizontally  or  vertically,  and  in  addi- 
tion  the  filling  soil  cannot  be  compacted  in  a  suit- 
able  way. 

Such  structures  are  thus  employed  as  support- 
ing  works  of  less  importance,  while  their  employ- 
ment  is  mainly  in  the  field  of  finishing  works  or  of 
sound  proofing  on  the  edge  of  slopes. 

Such  brief  description  of  the  technologies 
adopted  at  the  present  time  puts  into  evidence  that 
each  one  of  them  privileges  a  particular  aspect, 
i.e.,  the  environmental  impact  rather  than  the  con- 
tainment  efficiency  or  rather  than  the  sound  proof- 
ing,  and  so  on,  but  no  one  of  such  technologies 
supplies  a  food  solution  for  the  other  aspects. 

In  that  context,  it  is  well  evident  that  there  is 
the  need  for  a  structure  like  that  suggested  accord- 
ing  to  the  present  invention,  which  has  been  so 
conceived  and  realized  as  to  form  a  structure 
which  is  valid  both  statically  and  geotechnically, 
and  which  is  endowed  with  aesthetic  characteristics 
that  make  its  introduction  into  the  environment 
easier,  as  it  allows  the  wall  to  be  almost  completely 
employed  for  growing  grass. 

Moreover,  the  structure  according  to  the 
present  invention  is  endowed  with  such  functional 
features  as  to  avoid  completely  the  need  for  a 
building  yard,  to  be  installed  rapidly,  to  allow  the 
finished  wall  to  be  employed  immediately,  and  to 
have  the  geotechnical  validity  even  in  soils  of  var- 
ious  compressibility. 

Further  by  means  of  the  solution  suggested  by 
the  present  invention,  the  vibrated  reinforced  con- 
crete  components  can  be  produced  in  the  yard,  so 
that  the  optimal  qualitative  warranty  is  obtained. 

Finally,  the  structure  has  been  designed  to 
have  a  system  of  maximum  flexibility,  as  both 
small  size  and  large  size  structures  can  be  re- 
alized,  with  the  maximum  adaptability  to  particular 
plano-altimetric  conditions  and  an  optimal  environ- 
mental  introduction. 

These  and  other  results  are  obtained  according 
to  the  present  invention  by  suggesting  the  realiza- 
tion  of  a  structure  consisting  of  a  succession  of 
modular  envelopes  along  the  three  dimensions 

(height,  width  and  longitudinal  dimension),  said 
structure  being  made  up  of  a  lattice  of  modular, 
vibrated  reinforced  concrete  component  members, 
inside  which  the  filling  material  is  placed. 

5  Accordingly,  a  specific  object  of  the  present 
invention  is  a  structure  for  the  containment  of  natu- 
ral  and/or  artificial  embankments  according  to  claim 
1. 

More  particularly,  all  members  which  form  the 
io  single  modular  envelopes  of  the  structure  accord- 

ing  to  the  present  invention  can  be  realized  em- 
ploying  vibrated  reinforced  concrete. 

An  outer  coating  consisting  of  a  natural  stone 
quarried  locally  can  be  provided  on  the  sloping 

is  front  wall  of  said  tub-like  members. 
Said  front  wall  of  the  tublike  member  can  be 

25-45  cm  high  and  have  a  slope  between  10  and 
20  degrees. 

Moreover,  again  according  to  the  present  in- 
20  vention  the  ratio  of  the  surface  on  which  grasses 

can  be  grown  to  the  surface  of  the  sloping  front 
wall  can  vary  in  the  range  from  0.7-^0.8  ,  so  that 
the  surface  of  the  wall  itself  is  0.2-^0.3  of  the  outer 
front  elevation  of  the  whole  structure. 

25  Preferably,  on  the  transverse  member  the  low- 
er  hammer-like  member  will  be  realized  at  a  front 
position  with  respect  to  the  upper  hammer-like 
member,  both  in  the  case  of  the  front  hammer-like 
members  and  in  the  case  of  the  back  hammer-like 

30  members. 
The  configuration  of  said  hammer-like  mem- 

bers  of  the  transverse  member  is  very  important 
because  it  constraints  the  design  of  the  structure  in 
terms  of  slope. 

35  This  invention  will  be  disclosed  in  the  following 
according  to  some  preferred  embodiments  of  the 
same  with  particular  reference  to  the  figures  of  the 
enclosed  drawings,  wherein: 

Figure  1  is  an  axonometric  view  of  the  structure 
40  according  to  the  present  invention; 

Figure  2  is  a  vertical  cross-sectional  view  of  the 
structure  shown  in  Figure  1  ; 
Figure  3  is  a  vertical  cross-sectional  view  of  a 
first  application  of  the  structure  according  to  the 

45  present  inventon; 
Figure  4  is  a  vertical  cross-sectional  view  of  a 
second  application  of  the  structure  according  to 
the  present  invention; 
Figure  5  is  a  vertical  cross-sectional  view  of  a 

50  third  application  of  the  structure  according  to  the 
present  invention;  and 
Figure  6  is  a  vertical  cross-sectional  view  of  a 
fourth  application  of  the  structure  according  to 
the  present  invention. 

55  With  particular  reference  now  to  Figures  1  and 
2,  it  can  be  observed  that  the  structure  according 
to  the  present  invention  is  made  up  of  a  plurality  of 
modular  envelopes  1,  which  are  equal  to  one  an- 
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other  as  regard  height,  width  and  longitudinal  de- 
velopment. 

Each  one  of  laid  modular  envelopes  is  made 
up  of  a  tublike  elongate  member  2,  of  an  elongate 
back  member  3,  and  of  two  side  members  4  as 
well. 

Said  tublike  members  2,  which  make  up  the 
outside  wall  of  the  envelope  1  ,  have  their  front  wall 
5  sloping  forward  with  respect  to  the  vertical  direc- 
tion,  and,  on  the  side  walls  6,  they  have  seats  7  for 
realizing  the  coupling  with  corresponding  lower 
hammer-like  members  8  which  are  realized  on  said 
side  members  4. 

Again  into  said  seat  7  of  the  side  wall  6  the 
upper  hammer-like  member  9  of  said  side  member 
4  belonging  to  the  underlying  envelope  1  is  intro- 
duced  to  realize  the  coupling. 

As  the  upper  hammer-like  member  9  is  at  a 
back  position  with  respect  to  the  lower  hammer-like 
member  8,  the  coupling  between  the  various  en- 
velopes  occurs  along  a  previously  determined  di- 
rection. 

Said  side  member  4  also  has  two  hammer-like 
members  10  and  11,  i.e.  an  upper  and  a  lower 
hammer-like  member,  at  the  back  position  for  re- 
alizing  the  coupling  with  the  back  longitudinal 
member  3  of  the  envelope  1  to  which  it  belongs  as 
well  as  with  that  of  the  underlying  envelope. 

In  that  case  also,  the  upper  hammer-like  mem- 
ber  1  0  is  located  at  a  back  position  with  respect  to 
the  lower  hammer-like  member  1  1  . 

The  member  3  has  in  turn  the  shaped  portions 
12  and  13  at  its  ends  for  realizing  the  coupling  with 
said  members  4  of  the  envelope  1  to  which  it 
belongs  and  with  those  of  the  adjacent  envelopes 
1. 

Obviously,  as  already  mentioned  above,  both 
the  slope  and  the  height  of  said  wall  5  of  the 
member  2  can  be  varied,  and  the  ratio  of  the 
grass-bearing  surface  to  the  wall  5  as  well  as  the 
geometry  of  the  members  3  and  4  can  be  varied 
depending  on  the  specific  application  of  the  struc- 
ture  according  to  the  present  invention. 

By  filling  the  envelopes  1  with  soil  for  growing 
grass  as  shown  in  the  drawings,  the  complete 
covering  of  the  vibrated  reinforced  concrete  struc- 
ture  is  obtained. 

Accordingly,  it  is  possible  to  realize  supporting 
structures  of  heights  up  to  10.00  m,  with  the  so- 
called  "visible  wall"  almost  totally  covered  with 
grass  and  plants  so  that  it  can  be  easily  introduced 
into  the  environment  of  any  urban  or  extraurban 
area.  This  is  possible  because  said  visible  wall 
turns  out  to  be  made  up  of  successive  stepwise 
levels  in  which  the  filling  soil  takes  a  slope  of  2/3 
(33°)  which  is  widely  compatible  with  the  intrinsic 
geomechanical  characteristics  of  the  filling  soil  and 
is  thus  exposed  to  the  atmospheric  agents,  and  a 

durable  and  safe  taking  root  of  the  vegetable  parts 
is  also  allowed. 

Moreover,  the  wall  5  of  said  member  2  can  be 
improved  from  an  environmental  standpoint  by  cov- 

5  ering  said  wall  with  a  local  natural  stone  (see 
Figure  1). 

The  structure  according  to  the  present  inven- 
tion  can  be  employed  as  a  "counterscarp"  (see 
Figure  3)  for  supporting  a  natural  slope  upward  of 

io  the  roadway  14. 
Otherwise,  said  structure  can  be  employed  as 

a  "toe  wall",  for  supporting  artificial  slopes  at  the 
bottom  of  the  roadway  1  4. 

A  further  application  is  that  shown  in  Figure  5, 
is  wherein  the  structure  realizes  a  supporting  wall  to 

reinforce  the  body  of  the  roadway  14. 
However,  the  structure  according  to  the  present 

invention  can  be  advantageously  employed  as  a 
bank  side  defence  (see  Figure  6). 

20  In  that  case,  a  coating  net  15  of  polyethylene 
or  of  any  other  material  is  arranged  between  the 
single  members  2  which  allows  grasses  to  take 
root,  as  well  as  to  grow  and  to  keep  also  in  case  of 
river  flood. 

25  This  invention  has  been  disclosed  with  particu- 
lar  reference  to  some  preferred  embodiments  of 
the  same,  but  it  is  to  be  understood  that  modifica- 
tions  and/or  changes  can  be  introduced  in  the 
disclosure  by  those  who  are  skilled  in  the  art; 

30  however,  only  within  the  scope  of  the  appended 
claims. 

Claims 

35  1.  Structure  for  the  containment  of  natural  and/or 
artificial  embankments,  the  structure  being 
made  up  of  a  plurality  of  modular  envelopes 
(1),  each  of  said  envelopes  consisting  of  a 
front  member  (2)  whose  front  wall  (5)  is  at  a 

40  slope  with  respect  to  the  vertical  direction;  as 
well  as  of  two  side  members  (4);  and  of  a  back 
elongate  member  (3)  bearing  on  its  side  ends 
hammer-like  members  (12,  13)  for  realizing  the 
coupling  with  corresponding  ones  of  lower  and 

45  upper  hammer-like  members  (10,  11)  provided 
at  the  back  position  on  the  side  members  of 
the  envelope  to  which  it  belongs  or  with  cor- 
responding  ones  (11)  of  lower  and  upper  ham- 
mer-like  members  provided  at  the  back  posi- 

50  tion  on  the  side  members  of  the  envelope 
immediately  above,  characterized  in  that  the 
front  member  is  a  tublike  member  (2),  and  in 
that  the  side  members  (4)  have  been  provided 
with  two  front  hammer-like  members,  i.e.  a 

55  lower  (8)  and  an  upper  (9)  hammer-like  mem- 
ber,  which  couple  with  suitable  seats  (7)  pro- 
vided  in  the  side  walls  of  said  tublike  member 
belonging  to  the  same  envelope  to  which  they 

4 
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belong  as  well  as  with  suitable  seats  (7)  pro- 
vided  in  the  side  walls  of  the  tublike  member 
of  the  adjacent  envelope. 

2.  A  structure  according  to  claim  1  ,  characterized 
in  that  all  members  of  the  single  modular  en- 
velopes  (1)  are  made  up  of  vibrated  reinforced 
concrete. 

3.  A  structure  according  to  claims  1  or  2,  char- 
acterized  in  that  the  sloping  front  wall  (5)  of 
said  front  members  (2)  is  coated  externally 
with  a  local  natural  stone. 

4.  A  structure  according  to  anyone  of  the  preced- 
ing  claims,  characterized  in  that  said  front  wall 
(5)  of  the  front  member  is  of  a  height  ranging 
from  25  to  45  cm  and  of  a  slope  ranging  from 
10  to  20  degrees. 

5.  A  structure  according  to  anyone  of  the  preced- 
ing  claims,  characterized  in  that  the  ratio  of  the 
surface  bearing  grasses  so  obtained  to  the 
surface  of  the  sloping  front  wall  ranges  from 
0.7  to  0.8,  while  the  surface  of  the  wall  itself 
corresponds  to  a  value  of  0.2-0.3  of  the  outer 
front  elevation  of  the  whole  structure. 

6.  A  structure  according  to  anyone  of  the  preced- 
ing  claims,  characterized  in  that  said  lower 
hammer-like  member  (8)  realized  on  said  side 
member  (4)  is  at  a  forward  position  with  re- 
spect  to  the  upper  hammer-like  member  (9), 
both  in  the  case  of  the  front  hammer-like  mem- 
bers  and  in  the  case  of  the  back  hammer-like 
members. 

Patentanspruche 

1.  Struktur  zum  Einschliessen  von  natuerlichen 
und  kuenstlichen  Boeschungen,  die  aus  einer 
Mehrzahl  von  modulartigen  Einhuellungen  (1), 
die  aus  je  einem  eine  gegenueber  der  Vertika- 
len  geneigte  Stirnwand  (5)  aufweisenden  Stirn- 
teil  (2),  zwei  Seitenglieder  (4)  und  einem  la- 
englichen  Hinterteil  (3)  besteht,  wobei  dieser 
Hinterteil  (3)  an  seinen  Seitenenden  hammera- 
ehnliche  Teile  (10,11)  traegt,  die  zur  Kupplung 
mit  den  entsprechenden  unteren  und  oberen 
hammeraehnlichen  Teilen  (10,1  1)dienen,  die 
rueckseitig  auf  den  Seitenteilen  der  zugehoeri- 
gen  Einhuellungen  vorgesehen  sind  oder  mit 
den  entsprechenden  (11)  unteren  und  oberen 
hammeraehnlichen  Teilen,  die  rueckseitig  auf 
den  Seitenteilen  der  Einhuellung  unmittelbar 
oberhalb  derselben  vorgesehen  sind,  dadurch 
gekennzeichnet,  dass  der  Stirnteil  ein  rohrfoer- 
miger  Teil  (2)  ist  und  dass  die  Seitenteile  (4) 
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mit  zwei  hammeraehnlichen  Stirnteilen,  und 
zwar  mit  einem  unteren  (8)  und  einem  oberen 
hammeraehnlichen  Stirnteil  (9)  versehen  sind, 
die  an  angebrachte  Sitze  (7)  in  den  Seitenwa- 
enden  des  vorgenannten  rohrfoermigen  Teiles, 
der  der  gleichen  Einhuellung  zugehoert,  und 
an  angebrachte  Sitze  (7)  in  den  Seitenwaenden 
der  rohrfoermigen  Teils  der  anliegenden  Ein- 
huellung  angekuppelt  sind. 

2.  Struktur  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dass  alle  Teile  jeder  modulartigen 
Einhuellung  (1)  aus  geschleudertem  verstaerk- 
ten  Beton  bestehen. 

3.  Struktur  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dass  die  geneigte  Stirnwand  (5)  des 
Sirnteiles  (2)  auf  seiner  Aussenseite  mit  oertli- 
chen  natuerlichen  Steinen  ueberdeckt  ist. 

4.  Struktur  nach  je  einen  der  vorhergehenden  An- 
sprueche,  dadurch  gekennzeichnet,  dass  die 
Stirnwand  (5)  des  Stirnteiles  eine  Hoehe  von 
25  bis  45  cm  und  einen  Neigungswinkel  von 

25  10°  bis  20  °  aufweist. 

5.  Struktur  nach  je  einem  der  vorhergehenden 
Ansprueche,  dadurch  gekennzeichnet,  dass 
das  Verhaeltnis  zwischen  der  so  erhaltenen 

30  Grasflaeche  und  der  geneigten  Stirnwand  0,7 
bis  0,8  ist,  waehrend  die  Flaeche  der  Wand 
selbst  einem  Wert  von  0,2-0,3  der  aeusseren 
Stirnhoehe  der  ganzen  Struktur  entspricht. 

35  6.  Struktur  nach  je  einem  der  vorhergehenden 
Ansprueche,  dadurch  gekennzeichnet,  dass 
der  untere  hammeraehnliche  Teil  (8),  der  auf 
dem  Seitenglied  (4)  angeordnet  ist,  sich  ge- 
genueber  dem  oberen  hammeraehnlichen 

40  Stirnteil  (9)  in  einer  vorgerueckten  Stellung  be- 
zueglich  sei  es  der  vorderen  sei  es  der  hinte- 
ren  hammerraehnlichen  Teile  befindet. 

Revendicatlons 

1.  Structure  pour  contenir  des  remblais  naturels 
et/ou  artificiels,  realisee  d'une  pluralite  des  en- 
veloppes  modulaires  (1),  chacune  desdits  en- 
velopes  consistant  d'un  element  frontal  (2), 

50  dont  la  paroi  frontale  (5)  est  inclinee  au  regard 
de  la  verticale;  ainsi  que  des  deux  element 
laterals  (3);  et  un  element  posterieur  oblong  (3) 
portant  aux  ses  bouts  laterals  des  elements 
(12,  13)  en  forme  de  marteau  pour  realiser  le 

55  couplage  avec  des  elements  correspondants 
inferieur  et  superieur  (10,  11)  en  forme  de 
marteau  prevus  a  la  position  posterieur  sur  les 
elements  laterals  de  I'enveloppe,  a  laquele  ils 

5 
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appartiennent,  ou  avec  des  elements  (11)  des 
elements  inferieurs  ou  superieurs  prevus  a  la 
position  posterieure  sur  les  elements  laterals 
de  I'enveloppe  immediatement  au  dessus,  ca- 
racterisee  en  ce  que  I'element  frontal  est  un  5 
element  tubulaire  (2)  et  en  ce  que  les  ele- 
ments  laterals  (4)  sont  munis  de  deux  ele- 
ments  frontal  en  forme  de  marteau,  a  savoir  un 
element  inferieur  (8)  en  forme  de  marteau  et 
un  element  superieur  (9)  en  forme  de  marteau,  10 
qui  s'enclenchent  avec  des  sieges  appropries 
(7)  prevus  dans  les  parois  laterales  de  I'ele- 
ment  tubulaire  appartenant  a  la  meme  enve- 
loppe  a  laquele  ils  appartiennent,  ainsi  que 
avec  des  sieges  appropries  prevus  dans  les  is 
parois  laterales  de  I'element  tubulaire  de  I'en- 
veloppe  adjacente. 

2.  Structure  selon  la  revendication  1  ,  caracterisee 
en  ce  que  tous  les  elements  des  singles  enve-  20 
loppes  modulaires  (1)  sont  realises  de  beton 
vibre  renforce. 

3.  Structure  selon  la  revendication  1  ,  caracterisee 
en  ce  que  la  paroi  frontale  inclinee  (5)  desdits  25 
elements  frontals  (2)  est  revetue  exterieure- 
ment  des  pierres  natureles  locales. 

4.  Structure  selon  la  revendication  1  ou  2,  carac- 
terisees  en  ce  que  ladite  paroi  frontale  (5)  de  30 
I'element  frontal  a  un  hauteur  de  25  a  45  cm  et 
un  angle  d'inclination  de  10°  a  25°. 

5.  Structure  selon  quelconque  des  revendications 
precedentes,  caracterisee  en  ce  que  le  rapport  35 
entre  la  surface  portant  herbe  ainsi  obtenue  et 
la  surface  de  la  paroi  frontale  inclinee  est  de 
0,7  a  0,8,  tandis  que  la  surface  de  la  paroi 
meme  corresponde  a  un  valeur  de  0,2  a  0,3 
de  I'elevation  frontale  exterieure  de  la  structure  40 
entiere. 

6.  Structure  selon  une  quelconque  des  revendica- 
tions  precedentes,  caracteriseee  en  ce  que 
ledit  element  inferieur  (8)  en  forme  de  mar-  45 
teau,  realise  sur  ledit  element  lateral  (4)  se 
trouve  dans  une  position  avancee  au  regard  de 
I'element  superieur  (9)  en  forme  de  marteau, 
soit  dans  le  cas  des  elements  frontals  en  for- 
me  de  marteau,  soit  dans  le  cas  des  elements  so 
posterieurs  en  forme  de  marteau. 
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