
(19) 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

(12) 

peen  des  brevets  E P   0  5 0 5   0 1 0   B 1  

EUROPEAN  PATENT  S P E C I F I C A T I O N  

(45)  Date  of  publication  and  mention 
of  the  grant  of  the  patent: 
10.09.1997  Bulletin  1997/37 

(21)  Application  number:  92200790.1 

(22)  Date  of  filing:  19.03.1992 

(51)  intci.6:  E01C  11/16,  E 0 1 C 7 / 3 2  

(54)  A  method  for  reinforcing  a  covering  layer  on  ground 

Verfahren  zur  Bewehrung  einer  Erdreichabdeckungsschicht 

Procede  de  renforcement  d'une  couche  de  revetement  de  sol 

(84)  Designated  Contracting  States: 
AT  BE  CH  DE  DK  ES  FR  GB  GR  IT  LI  LU  NL  PT  SE 

(30)  Priority:  22.03.1991  BE  9100268 

(43)  Date  of  publication  of  application: 
23.09.1992  Bulletin  1992/39 

(73)  Proprietors: 
•  N.V.  BEKAERT  S.A. 

8550  Zwevegem  (BE) 
Designated  Contracting  States: 
BE  CH  DE  DK  ES  FR  GB  GR  IT  LI  LU  NL  PT  SE  AT 

•  MOBILMAT  N.V. 
B-8000  Brugge  (BE) 
Designated  Contracting  States: 
BE  LU  NL 

(72)  Inventors: 
•  Baert,  Germain 

B-9790  Wortegem-Petegem  (BE) 

DO 
o  

o  

o  
LO 
o  
a .  
LU 

•  Vancraeynest,  Yves 
B-8550  Zwevegem  (BE) 

(74)  Representative:  Ryckeboer,  Leo  L.H. 
N.V.  Bekaert  S.A. 
Legal  and  Industrial  Property  Dept. 
Bekaertstraat  2 
8550  Zwevegem  (BE) 

(56)  References  cited: 
EP-A-  0  373  041 
US-A-  1  707  939 

FR-A-2  615  520 
US-A-  1  862  011 

•  WEGEN,  vol.  62,  no.  2,  February  1988, 
BOSKOOP,  NL,  pages  31  -  35;  SCHOFFELEN: 
'toepassing  asfaltwapening  in  proefvakken' 

•  HIGHWAYS,  vol.  58,  no.  1957,  January  1990, 
CROYDON,  GB,  pages  12  -  14;  BUIST  &  INESON: 
'geogrids  in  reinforcing  asphaltic  pavements' 

•  WEGEN,  vol.  62,  no.  4,  April  1988,  BOSKOOP, 
NL,  pages  23  -  24;  STOELHORST: 
'astamat:wapen  tegen  asfaltvervorming' 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may  give 
notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall  be  filed  in 
a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been  paid.  (Art. 
99(1)  European  Patent  Convention). 

Printed  by  Jouve,  75001  PARIS  (FR) 



1 EP0  505  010B1 2 

Description 

The  invention  relates  to  a  method  for  reinforcing  a 
covering  layer  of  ground  by  fixing  at  least  one  reinforce- 
ment  net  to  a  supporting  surface  or  foundation  of  the 
layer  to  be  reinforced  or  strengthened  and  by  then  ap- 
plying  a  covering  layer  of  sufficient  thickness  to  the  foun- 
dation  so  that  the  reinforcement  net  is  completely  im- 
bedded  in  the  layer.  The  covering  layer  consists  of  a 
slightly  porous  pourable  self  -hardening  mixture,  such  as 
bituminous  concrete.  After  pouring,  the  layer  is  com- 
pressed  by  rollers. 

Such  a  method  for  reinforcing  or  strengthening 
ground,  in  particular  roads,  is  already  known. 

A  reinforcement  net  that  is  being  utilized  with  suc- 
cess  for  implementing  such  a  method  is  sold  by  N.V. 
BEKAERT  S.A.  under  the  name  "MESH  TRACK". 
"MESH  TRACK"  is  a  mesh  or  netting  braided  from  gal- 
vanized  steel  wire  that  is  reinforced  at  regular  distances 
with  a  three-wire  strand.  The  hexagonal  meshes  of  this 
net  are  formed  by  twisting  the  wires  together,  the  three- 
wire  strands  being  arranged  at  regular  distances  from 
one  another  in  the  twisted  sections  thus  formed.  Plastic 
mats  or  nets  can  also  be  utilized. 

For  the  reinforcement  of  a  covering  layer  of  ground, 
for  example  a  road,  in  which  this  layer  consists  of  bitu- 
men,  asphalt  or  similar  material  containing  hydrocar- 
bons  (in  short  :  asphalt  roads),  coils  of  reinforcement  net 
are  rolled  out  in  the  longitudinal  direction  on  the  ground 
foundation  and  fixed  to  it  with  nails  in  order  to  hold  the 
reinforcement  net  in  place  during  the  application  and 
rolling  of  the  covering  layer  and  to  ensure  a  good  bond- 
ing  between  foundation  and  asphalt.  Suitable  pieces  of 
reinforcing  nets  can  also  be  cut  from  a  net  coil  and  suc- 
cessively  deposited  in  a  transverse  orientation  on  the 
ground. 

One  disadvantage  of  the  method  described  above 
is  the  expensive  and  time-consuming  operation  of  fixing 
such  a  reinforcement  net  to  the  foundation.  This  is  the 
case  in  particular  for  the  fastening  of  a  "Mesh  Track" 
netting.  For  fixing  such  a  reinforcement  net  braided  of 
steel  wire  to  the  foundation,  clamps  and/or  hooks  are 
used  that  are  clamped  over  the  wires  or  the  strands  of 
the  net  and  are  fastened  to  the  foundation  by  means  of 
plugs  and  pins.  For  fastening  plastic  nets,  a  gravel  cover 
is  usually  utilized,  i.e.  a  sufficiently  thick  layer  of  crushed 
rock  is  deposited  over  the  nets. 

From  EP  001  5432  a  method  is  also  known  for  fixing 
an  elastic  net  to  a  foundation  and  then,  for  example, 
pouring  sand  over  it  to  form  a  floor  covering  for  indoor 
sport  rooms. 

It  is  known  from  the  article  :  "ASTAMAT®  :  Wapen 
tegen  Asfaltvervorming"  published  in  the  magazine 
"Wegen"  of  april  1988  pp.  23  and  24  to  use  a  braided 
net  of  stainless  steel  strips  (ASTAMAT)  to  reinforce  bi- 
tuminous  layers.  According  to  the  left  column  of  page 
24  the  ASTAMAT-net  is  deposited  on  the  underground 
and  filled  up  by  a  filling  layer  which  is  further  rolled  (com- 

pacted)  before  applying  the  covering  layer.  The  net  is 
not  sticked  to  the  underground  before  filling  it  up. 

It  is  further  disclosed  in  the  article  "Geogrids  in  re- 
inforcing  asphaltic  pavements",  published  in  the  maga- 

5  zine  "Highways"  1990  -  January  p.  12  to  fix  Netlon  Ten- 
sar®  grids  at  one  end  to  the  underground  by  nailing.  The 
grid  is  then  tensioned  over  the  underground  and  fixed 
under  tension  at  the  opposite  end.  Thereafter  a  surface 
dressing  (chip  seal)  is  applied  and  then  rolled. 

10  It  is  an  object  of  the  invention  to  avoid  this  rather 
laborious  net  fixing  procedure  by  providing  a  new  meth- 
od  for  securing  a  reinforcement  net  to  a  foundation.  It  is 
thus  an  object  of  the  method  to  realize  a  strong  and  du- 
rable  -  but  especially  an  easy  and  economical  bound 

is  between  the  foundation  and  the  reinforcement  net.  At 
the  same  time,  of  course,  a  satisfactory  reinforcement 
effect  must  be  assured  for  the  self  -hardening  mixture  of 
the  covering  layer  that  is  to  be  poured. 

Surprisingly,  it  has  now  been  established  that  the 
20  application  of  a  particular  self-hardening  binding  layer 

of  small  thickness  over  and  around  the  reinforcement 
net  fulfills  these  objectives.  The  binding  layer  should 
preferably  adhere  well  to  the  foundation  and  the  rein- 
forcement  net  must  be  sufficiently  enclosed  in  this  layer. 

25  By  preference,  the  material  of  the  binding  layer  will  also 
adhere  well  to  the  net  and  will  also  enable  a  firm  bonding 
with  the  upper  layer  of  the  covering  which  is  to  be 
poured.  A  relatively  dense  (i.e.  non  porous)  binding  lay- 
er,  moreover,  will  protect  the  net  even  more  and  there- 

to  fore  increase  the  durability  of  the  reinforcement. 
The  invention  thus  provides  in  principle  a  method 

for  reinforcing  a  covering  layer  of  ground  in  which  the 
upper  part  of  the  covering  consists  of  a  pourable  self- 
hardening  mixture,  as  claimed  in  claim  1. 

35  According  to  the  present  invention,  at  least  one  re- 
inforcement  net  is  first  placed  on  the  supporting  surface 
or  foundation  of  the  ground  and  then  a  slightly  viscous 
pourable  binding  layer  of  a  self-hardening  material  of 
sufficient  thickness  and  density  is  applied  so  that  the  net 

40  is  embedded  or  enclosed  in  the  layer  and  isolated  from 
the  air.  After  at  least  partial  hardening  of  this  binding  lay- 
er,  a  pourable  self-hardening  mixture  is  applied  to  form 
the  upper  part  of  the  covering  layer  and  the  covering 
layer  thus  formed  is  compacted.  Before  applying  the 

45  covering  layer,  the  binding  layer  already  present  is  in 
general  not  previously  compressed  or  compacted. 

The  composition  of  the  binding  layer  as  defined  in 
claim  1  is  such  that  it  can  fully  spread  out  at  tempera- 
tures  lower  than  80  degrees  C  (e.g.  at  10  to  25  degrees), 

so  whereby  irregularities  and  cracks  in  the  foundation  sur- 
face  are  effectively  filled  up.  At  the  same  time,  the  net 
is  firmly  enclosed  and  anchored  in  a  dense  layer,  which 
in  this  way  protects  the  net  and  resists  water  penetration 
and  thus  the  possibility  of  being  undermined  or  washed 

55  away. 
Naturally  the  composition  of  the  binding  layer 

claimed  constitutes  an  important  element  of  the  inven- 
tion.  The  upper  part  of  the  covering  layer  is  a  layer  of 

2 
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bituminous  concrete  (usually  applied  hot),  in  which  the 
binding  layer  is  a  slightly  viscous  bituminous  mortar  that 
contains  a  powdered  mineral  filler,  sharp  sand  and  pos- 
sibly  natural  sand  and  crushed  rock.  The  granule  thick- 
nesses  in  the  mixture  vary  between  zero  and  7  mm.  The 
mortar  to  be  formed  is  composed  of  1  00  parts  by  weight 
of  this  mineral  granular  mass  mixed  with  10  to  18  parts 
by  weight  of  a  cationic  bitumen  emulsion  and  1  to  4  parts 
by  weight  of  an  emulsion  destabilizer  (dissociation  ac- 
celerator,  such  as  cement)  which  causes  the  gradual 
elimination  of  the  water  phase  from  the  mixture  to  bring 
about  its  hardening.  One  to  two  parts  of  the  accelerator 
is  usually  sufficient.  The  freshly  prepared  bitumen  emul- 
sion  generally  contains  about  60  %  bitumen  and  40  % 
water.  The  weight  of  the  binding  layer  is  somewhere  be- 
tween  5  and  40  kg  per  m2  of  foundation  surface  area, 
and  preferably  between  8  and  20  kg/m2.  The  binding 
layer  can  comprise  also  less  than  5  %  wght  of  finely  di- 
vided  fibers  of  steel,  polypropylene  or  other  reinforcing 
fibers  such  as  8  %  wght  of  Dramix®  steel  fibers  or  1  % 
wght  of  Duomix®  fibers  (Duomix  and  Dramix  are  trade 
mark  names  of  N.V.  Bekaert  S.A.). 

At  least  a  part  of  the  sharp  sand,  as  well  as  the 
crushed  rock,  may  originate  from  limestone,  porphyry 
or  other  minerals.  The  mineral  filler  is  in  powder  form. 
According  to  the  generally  known  needle  penetration 
test,  the  hardness  of  the  bitumens  utilized  can  be  se- 
lected  between,  for  example,  40  and  200,  and  preferably 
between  70  and  150. 

The  percentage  weight  of  the  filler  powder  (powder 
thickness  smaller  than  0.08  mm),  together  with  the  other 
particles  with  a  granule  size  of  less  than  2  mm  (i.e.  that 
fall  through  a  sieve  with  square  mesh  holes  having  a 
surface  area  of  4  mm2),  will  amount  to  at  most  65  %  of 
the  total  amount  of  mineral  particles  in  the  binding  layer 
and,  by  preference,  less  than  50  %. 

During  the  elimination  of  the  water  phase  a  residual 
bituminous  binding  agent,  in  fact,  forms  between  the 
mineral  particles.  The  binding  layer  is  sufficiently  hard- 
ened  for  the  upper  layer  to  be  applied  when  the  residual 
bituminous  binding  agent  content  is  between  6  and  18 
%  by  weight  of  the  binding  layer  and,  by  preference,  be- 
tween  8  and  16  %  by  weight. 

The  invention  will  now  be  further  explained  on  the 
basis  of  the  attached  drawings. 

Figure  1  shows  in  perspective  a  part  of  an  area  of 
ground  in  which  the  covering  layer,  rein- 
forcement  net  and  foundation  are  repre- 
sented  and 

Figure  2  relates  to  an  accompanying  cross-section. 

The  covering  layer  1  represented  in  figure  1  in- 
cludes  a  reinforcement  net  5  that  consists  of  a  braided 
steel  wire  netting  with  hexagonal  mesh:  "Mesh  Track". 
The  hexagonal  meshes  are  created  by  intermittent  mu- 
tual  twisting  together  of  neighbouring  longitudinal  wires, 
whereby  reinforcement  elements  7  in  the  form  of  strands 

are  inserted  in  the  twisted  sections  at  regular  distances 
from  one  another  running  in  the  transverse  direction. 
The  longitudinal  wires  and  the  strands  7  are  preferably 
made  of  steel  wire  and  the  wires  are  preferably  galva- 

5  nized.  The  longitudinal  wires  can,  for  example,  have  a 
nominal  diameter  of  2.45  mm,  while  the  wires  of  the 
three-wire  stands  7  have  a  nominal  diameter  of  3  mm. 
The  meshes  can,  for  example,  have  the  following 
dimensions  :  118  mm  between  the  twisted  sections  in 

10  the  longitudinal  direction  and  80  mm  between  the  twist- 
ed  sections  in  the  transverse  direction.  The  strands  7 
are  inserted  at  a  distance  of  225  mm  from  one  another. 
All  the  dimensions  given  above  are  given  only  as  exam- 
ples.  The  reinforcement  net  5  can  also  be  equipped  with 

is  longitudinal  elements  8.  These  elements  8  can  also  be 
steel  wire  or  strands  of  steel  wire  ;  they  can  also  be 
made  of  strip  steel.  Elements  7  and  8  can  cross  one  an- 
other  at  a  nearly  perpendicular  angle. 

The  reinforcement  mesh  5  can  also  be  made  of 
20  plastic  or  of  plastic-coated  steel  wires.  Plastic  mesh  with 

thickened  crossing  points,  for  example  the  TENSAR  or 
HATELITE  types  (trade  mark  names),  are  also  suitable: 
the  crossing  points  here  are  thus  thicker  than  the  con- 
necting  segments  of  the  net  between  these  crossing 

25  points. 
The  method  according  to  the  invention  is  described 

below.  A  reinforcement  net  is  first  rolled  out  onto  the  sup- 
port  surface  of  the  foundation  2  of  ground,  for  example 
a  road,  onto  which  an  upper  layer  1  must  be  applied  (see 

30  figure  1).  In  order  to  make  the  net  as  even  and  flat  as 
possible,  a  roller  or  similar  means  can  be  driven  back 
and  forth  over  it.  This  foundation  2  can,  for  example,  be 
an  old  existing  road. 

According  to  the  invention  the  mixture  for  a  binding 
35  layer  6  of  sufficient  thickness  is  now  applied  over  the  net 

5,  so  that  the  net  is  sufficiently  enclosed  in  the  layer  6. 
The  mesh  pattern  of  the  net  5  is  preferably  still  to  be 
recognized  after  the  mixture  of  layer  6  is  poured  (and 
spread  out). 

40  After  a  sufficient  curing  time,  by  preference  a  couple  of 
hours,  and  without  compressing  layer  6,  the  upper  layer 
3,  for  example  of  bituminous  concrete,  can  be  applied. 
The  application  of  the  upper  layer  3  (asphalting)  pro- 
ceeds  without  any  problems.  With  an  adjusted  compo- 

45  sition  of  the  binding  layer,  it  is  perhaps  possible  even 
one  hour  after  the  application  of  the  layer  6  to  start  with 
the  application  of  the  upper  layer. 

It  is  clear  that  by  the  use  of  this  binding  layer  6  for 
fixing  the  reinforcement  net  5,  the  cost  for  fixing  the  net 

so  5  decreases  markedly,  which  makes  the  use  in  the  re- 
inforcement  of  asphalt  very  attractive.  Moreover,  this  re- 
inforcement  method  makes  it  possible  to  keep  the  final 
thickness  of  the  upper  layerto  be  applied  1  to  2  cm  lower 
than  with  a  net  fixation  by  means  of  hooks  or  clamps.  At 

55  the  same  time,  therefore,  there  is  a  saving  on  material. 
The  composition  of  the  binding  layer  6  will  of  course 

be  adjusted  in  accordance  with  the  nature  of  the  foun- 
dation  surface,  of  the  net  5  to  be  imbedded  and  of  the 

3 
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composition  of  the  upper  layer  3.  Among  other  things,  it 
can  be  advisable  to  put,  for  example,  0.1  to  0.2  kg/m2 
of  a  bitumen  emulsion  on  the  foundation  surface  before- 
hand  as  an  adhesive  for  the  binding  layer.  If  so  desired, 
elastomers  can  be  added  to  the  bituminous  mortar  of 
layer  6  in  order  to  increase  its  elasticity  and  shock  ab- 
sorption  capacity.  Corrosion  inhibitors  can  also  be 
mixed  in  for  an  increased  protection  of  the  wire  mesh 
against  corrosion. 

Example 

A  steel  wire  net  5  of  the  "Mesh  Track"  type  from  N. 
V.  Bekaert  S.A.  (with  the  construction  and  mesh  dimen- 
sions  as  given  on  page  5)  is  rolled  out  on  a  cleanly 
scraped  concrete  road.  The  net  is  then  compacted  very 
flat  and  even  against  the  road  surface.  Subsequently  a 
bituminous  mortar  6  as  binding  layer,  based  mainly  on 
porphyry  is  poured  in  the  usual  manner,  with  a  compo- 
sition  of  15  parts  by  weight  of  bitumen  emulsion  and  1 
part  by  weight  of  dissociation  accelerator  per  100  parts 
of  granulate  mass.  The  granulate  mass  consists  of  at 
least  50  %  by  weight  of  granules  of  thicknesses  of  be- 
tween  2  and  7  mm  (sometimes  between  2  and  4  mm), 
approximately  1  0  %  filler  powder  and  the  rest  being  min- 
eral  granules  of  thicknesses  between  0.08  mm  and  2 
mm.  The  viscous  pourable  or  flowable  mixture  is  spread 
out  to  a  thickness  of  5  to  7  mm.  This  means  about  15 
kg  binding  layer  material  per  m2  of  road  surface  area. 
The  net  is  thereby  completely  covered  with  and  embed- 
ded  in  the  layer  6,  which  is  now  left  untouched  for  at 
least  one  hour  so  that  the  water  will  gradually  be  elimi- 
nated  from  the  layer  6  and  evaporate,  resulting  in  a  hard- 
ened  layer  6  with  a  nearly  dry  surface.  The  meshes  of 
the  net  5  can  still  be  recognized  through  the  binding  ma- 
terial  cover.  This  indicates  that  the  mortar  6  is  sufficiently 
fluid  to  penetrate  through  and  around  the  wires  of  the 
"Mesh  Track"  net  5.  The  surface  of  the  layer  6  is  thus 
slightly  profiled  in  the  ribbed  pattern  of  the  Mesh  Track 
netting. 

It  is  known  that  with  asphalt  reinforcement  in  road 
construction  keeping  the  reinforcement  immovable  and 
well  anchored  during  the  pouring  of  the  asphalt  (upper 
layer  3)  is  a  critical  point.  Indeed  the  nets  often  have  the 
tendency  to  bulge  locally  between  the  forward  moving 
pouring  area  behind  the  truck  and  the  compacting  ma- 
chine  following  immediately  after  it.  According  to  the  in- 
vention  it  now  appears,  however,  that  during  the  appli- 
cation  of  the  upper  asphalt  layer  3  the  hardened  binding 
layer  6  is  sufficiently  stable  to  prevent  this  tendency  to 
bulge  and  to  hold  the  mesh  immovable  and  flat.  This  is 
at  the  same  time  an  indication  that  a  strong  bonding  with 
the  road  surface  is  assured. 

Ordinary  hot  bituminous  concrete  is  now  poured  on 
top  of  the  hardened  binding  layer  and  rolled  out  to  a 
thickness  of  4.5  cm.  This  thickness  of  the  total  cover  1 
(upper  layer  3  plus  binding  layer  6)  is  thus  a  good  1  cm 
less  than  with  the  traditional  hardened  asphalt  layers  for 

hard/solid  road  foundations.  The  somewhat  profiled  sur- 
face  of  the  binding  layer  6  promotes  the  mechanical  an- 
choring  of  layer  3  to  layer  6  and  thereby  the  reinforce- 
ment  of  the  upper  asphalt  layer  3  and  prevents  undue 

5  horizontal  sliding  of  this  upper  layer  under  the  weight  of 
the  vehicles.  If  so  desired,  a  thin  film  of  a  bituminous 
glue  can  be  sprayed  on  the  binding  layer  before  the  bi- 
tuminous  concrete  is  poured  in  order  to  further  promote 
a  durable  bonding  of  the  two  layers  to  each  other. 

10  The  invention  is  also  applicable  for  the  reinforce- 
ment  of  other  ground  or  areas  of  land  such  as,  for  ex- 
ample,  industrial  floors,  parking  lots,  wharfs,  airfield 
pavements,  etc.,  where  on  a  solid  foundation  a  binding 
layer  6  is  applied  with  a  composition  as  described  above 

is  (and  with  a  thickness,  for  example,  of  2  to  3  cm)  and 
reinforced  with  a  net  5.  Then  as  upper  layer  3  a  cement 
concrete  layer,  for  example,  can  be  poured  and  spread 
out  to  a  thickness  of  8  to  1  5  cm,  possibly  with  the  inser- 
tion  of  a  suitable  layer  of  glue.  This  cement  concrete 

20  layer  can,  for  example,  include  fibers  or  pieces  of  steel 
wire  (Dramix  trade  mark)  as  reinforcement  (so-called 
fiber  concrete). 

1.  A  method  for  the  reinforcement  of  a  covering  layer 
(1)  of  ground  (2)  wherein  the  upper  part  (3)  of  the 
layer  (1  )  consists  of  a  pourable,  self  -hardening  mix- 

so  ture,  and  which  layer  (1)  is  produced  by  : 

a)  placing  at  least  one  reinforcement  net  (5)  on 
the  supporting  surface  or  foundation  (4)  of  the 
ground  and 

35  b)  then  applying  a  binding  layer  (6)  composed 
of  a  self-hardening  material  of  sufficient  thick- 
ness  and  density  so  that  the  net  (5)  is  enclosed 
in  the  layer  (6)  and; 
c)  applying  the  pourable  self  -hardening  mixture 

40  to  constitute  the  upper  part  (3)  of  the  covering 
layer  (1)  and 
d)  compacting  the  covering  thus  formed  ; 

characterized  in  that  the  binding  layer  (6)  to  be  ap- 
45  plied  is  a  slightly  viscous  flowable  bituminous  mor- 

tar,  containing  a  mixture  of  1  0  to  1  8  parts  by  weight 
of  a  cationic  bitumen  emulsion  and  1  to  4  parts  by 
weight  of  an  emulsion  destabilizer  with  1  00  parts  by 
weight  of  a  mineral  granule  mass  in  the  form  of  a 

so  powder-like  filler,  sharp  sand,  optional  natural  sand 
and  crushed  rock,  wherein  the  granule  thickness  of 
these  mineral  particles  is  between  zero  and  7  mm 
and 
wherein  the  dissociation  destabilizer  causes  the 

55  water  phase  to  be  eliminated  gradually  from  the 
mortar  in  the  process  of  hardening  through  the  for- 
mation  of  a  residual  bituminous  binding  agent  be- 
tween  the  mineral  particles  and  that  the  mixture  to 

25  Claims 
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constitute  the  upper  part  (3)  of  layer  (1)  is  applied 
after  at  least  partial  hardening  of  this  binding  layer 
(6)  for  anchoring  the  net. 

2.  A  method  according  to  claim  1  ,  wherein  the  content 
of  the  residual  bituminous  binding  agent  amounts 
to  between  6  and  1  8  %  by  weight  of  the  binding  layer 
after  hardening  and  before  the  application  of  the  up- 
per  layer  (3). 

3.  A  method  according  to  claim  1  ,  wherein  the  amount 
of  binding  layer  applied  is  between  5  and  40  kg/m2 
of  foundation  surface  area. 

4.  A  method  according  to  claim  3,  wherein  the  amount 
of  said  binding  layer  applied  is  between  8  and  20 
kg/m2  of  foundation  surface  area. 

5.  A  method  according  to  claim  1  ,  characterized  in  that 
the  largest  transverse  dimension  of  the  meshes  of 
the  net  (5)  amounts  to  at  least  one  time  the  mean 
thickness  of  the  largest  solid  pieces  present  in  the 
upper  part  (3)  of  the  covering  layer. 

6.  A  method  according  to  claim  5,  wherein  the  rein- 
forcement  net  (5)  comprises  steel  wire. 

7.  A  method  according  to  claim  5,  wherein  the  rein- 
forcement  mesh  is  a  braided  steel  wire  mesh. 

8.  A  method  according  to  claim  7,  wherein  the  braided 
net  comprises  reinforcement  elements  (7)  running 
transversely  in  a  number  of  its  braided  crossing 
points. 

9.  A  method  according  to  claim  8,  wherein  the  rein- 
forcement  elements  (7)  are  strands  of  steel  wire. 

Patentanspriiche 

1  .  Verfahren  zur  Bewehrung  einer  Deckschicht  (1  )  des 
Bodens  (2),  bei  dem  der  obere  Teil  (3)  der  Schicht 

5  (1  )  aus  einem  gieBbaren,  selbsthartenden  Gemisch 
besteht  und  die  Schicht  (1)  hergestellt  wird  durch  : 

a)  Anordnen  von  mindestens  einem  Beweh- 
rungsnetz  (5)  auf  der  Tragflache  oder  dem  Fun- 

10  dament  (4)  des  Bodens  und  anschlieBend 
b)  Aufbringen  einer  Bindeschicht  (6)  aus  einem 
selbsthartenden  Material  mit  ausreichender 
Dicke  und  Dichte,  so  dal3  das  Netz  (5)  von  der 
Schicht  (6)  umschlossen  ist,  und 

is  c)  Aufbringen  des  gieBbaren,  selbsthartenden 
Gemischs  zur  Bildung  des  oberen  Teils  (3)  der 
Deckschicht  (1)  und 
d)  Verdichten  der  so  gebildeten  Abdeckung, 

20  dadurch  gekennzeichnet, 
dal3  die  aufzubringende  Bindeschicht  (6)  ein  leicht 
viskoser,  flieBfahiger  Bitumenmortel  ist,  der  ein  Ge- 
misch  von  10  bis  18  Gewichtsteilen  einer  kationi- 
schen  Bitumenemulsion  und  1  bis  4  Gewichtsteilen 

25  eines  Demulgators  mit  100  Gewichtsteilen  eines 
mineralischen  Granulats  in  Form  eines  pulverarti- 
gen  Fullstoffs,  scharfen  Sand,  ggf.  naturlichem 
Sand  und  zerkleinerten  Gesteinen  enthalt,  wobei 
die  KorngroBe  dieser  Mineralteilchen  zwischen  0 

30  und  7  mm  liegt,  und  wobei  der  Demulgator  bewirkt, 
dal3  durch  die  Bildung  eines  verbleibenden  bitumi- 
nosen  Bindemittels  zwischen  den  Mineralteilchen 
die  Wasserphase  allmahlich  vom  Mortel  in  dem 
HarteprozeB  getrennt  wird  und  das  Gemisch  zur 

35  Bildung  des  oberen  Teils  (3)  der  Schicht  (1  )  zumin- 
dest  nach  einer  Teilhartung  dieser  Bindeschicht  (6) 
zur  Verankerung  des  Netzes  aufgebracht  wird. 

10.  A  method  according  to  claim  5,  wherein  the  rein-  2. 
forcement  mesh  is  a  plastic  net.  40 

11.  A  method  according  to  claim  1,  wherein  the  amount 
of  mineral  particles  of  a  thickness  less  than  2  mm 
in  the  mineral  granule  mass  amounts  to  at  most  65 
%  by  weight  of  said  mass.  45  3. 

12.  A  method  according  to  claim  11,  wherein  this 
amount  of  particles  amounts  to  at  most  50  %  by 
weight. 

so  4. 
13.  A  method  according  to  claim  1  ,  wherein  the  bitumi- 

nous  mortar  of  the  binding  layer  (6)  comprises  fur- 
ther  an  elastomer. 

14.  A  method  according  to  claim  1,  wherein  corrosion  55  5. 
inhibitors  are  mixed  in  the  binding  layer  (6). 

Verfahren  nach  Anspruch  1  ,  bei  dem  der  Gehalt  des 
verbleibenden  bituminosen  Bindemittels  im  Bereich 
von  6  bis  18  Gew.-%  der  Bindeschicht  nach  dem 
Harten  und  vor  dem  Aufbringen  der  oberen  Schicht 
(3)  liegt. 

Verfahren  nach  Anspruch  1  ,  bei  dem  die  Menge  der 
aufzubringenden  Bindeschicht  zwischen  5  und  40 
kg/m2  des  Oberflachenbereichs  des  Fundaments 
liegt. 

Verfahren  nach  Anspruch  3,  bei  dem  die  Menge  der 
aufzubringenden  Bindeschicht  zwischen  8  und  20 
kg/m2  des  Oberflachenbereichs  des  Fundaments 
liegt. 

Verfahren  nach  Anspruch  1,  dadurch  gekennzeich- 
net,  dal3  die  groBte  Querabmessung  der  Maschen 
des  Netzes  (5)  mindestens  der  einfachen  Durch- 
schnittsdicke  der  groBten  festen  Teile  in  dem  obe- 

5 
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ren  Teil  (3)  der  Deckschicht  betragt. 

6.  Verfahren  nach  Anspruch  5,  bei  dem  das  Beweh- 
rungsnetz  (5)  Stahldraht  enthalt. 

7.  Verfahren  nach  Anspruch  5,  bei  dem  das  Beweh- 
rungsgewebe  ein  Stahldrahtgeflecht  ist. 

8.  Verfahren  nach  Anspruch  7,  bei  dem  das  Geflecht 
Bewehrungselemente  (7)  enthalt,  die  in  mehreren 
der  Geflechtkreuzungspunkte  quer  verlaufen. 

9.  Verfahren  nach  Anspruch  8,  bei  dem  die  Beweh- 
rungselemente  (7)  Strange  aus  Stahldraht  sind. 

10.  Verfahren  nach  Anspruch  5,  bei  dem  das  Beweh- 
rungsgewebe  ein  Kunststoffnetz  ist. 

11.  Verfahren  nach  Anspruch  1  ,  bei  dem  die  Menge  der 
Mineralpartikel  einer  Dicke  von  weniger  als  2  mm 
in  dem  anorganischen  Granulat  hochstens  65 
Gew.-%  dieses  Granulats  betragt. 

12.  Verfahren  nach  Anspruch  11,  bei  dem  die  Menge 
der  Partikel  hochstens  50  Gew.-%  betragt. 

13.  Verfahren  nach  Anspruch  1,  bei  dem  der  Bitumen- 
mortel  der  Bindeschicht  (6)  ferner  ein  Elastomer 
enthalt. 

14.  Verfahren  nach  Anspruch  1,  bei  dem  Korrosions- 
schutzmittel  in  die  Bindeschicht  (6)  gemischt  wer- 
den. 

Revendications 

1.  Procede  d'armature  d'une  couche  de  revetement 
(1)  de  sol  (2),  la  partie  superieure  (3)  de  la  couche 
(1  )  etant  constitute  d'un  melange  qui  peut  etre  cou- 
le  et  qui  durcit  de  lui-meme,  la  couche  (1  )  etant  pro- 
duite  par  les  operations  suivantes  : 

a)  la  disposition  d'au  moins  un  grillage  d'arma- 
ture  (5)  sur  la  surface  de  support  ou  la  couche 
de  fondation  (4)  du  sol,  puis 
b)  I'application  d'une  couche  de  liaison  (6)  com- 
poses  d'un  materiau  qui  durcit  de  lui-meme 
avec  une  densite  et  une  epaisseur  suffisantes 
pour  que  le  grillage  (5)  soit  enrobe  dans  la  cou- 
che  (6), 
c)  I'application  du  melange  qui  peut  etre  coule 
et  qui  durcit  de  lui-meme  pour  la  constitution  de 
la  partie  superieure  (3)  de  la  couche  de  revete- 
ment  (1),  et 
d)  le  compactage  du  revetement  ainsi  forme, 

caracterise  en  ce  que  la  couche  de  liaison  (6)  des- 

tinee  a  etre  appliquee  est  un  mortier  bitumineux  flui- 
de  legerement  visqueux,  contenant  un  melange  de 
10  a  18  parties  en  poids  d'une  emulsion  cationique 
de  bitume  et  de  1  a  4  parties  en  poids  d'un  agent 

5  destabilisant  d'emulsion  avec  100  parties  en  poids 
d'une  masse  granulaire  minerale  sous  forme  d'une 
charge  analogue  a  une  poudre,  de  sable  a  aretes 
vives,  de  sable  naturel  eventuel  et  de  roches 
broyees,  la  dimension  des  granules  de  ces  particu- 

10  les  minerales  etant  comprise  entre  0  et  7  mm,  et 
I'agent  destabilisant  de  dissociation  provoque  une 
elimination  progressive  de  la  phase  aqueuse  du 
mortier  lors  du  durcissement  par  formation  d'un 
agent  liant  bitumineux  residuel  entre  les  particules 

is  minerales,  et  le  melange  destine  a  constituer  la  par- 
tie  superieure  (3)  de  la  couche  (1)  est  applique 
apres  un  durcissement  au  moins  partiel  de  cette 
couche  de  liaison  (6)  afin  que  le  grillage  soit  fixe. 

20  2.  Procede  selon  la  revendication  1,  dans  lequel  la 
quantite  de  I'agent  liant  bitumineux  residuel  est 
comprise  entre  6  et  18  %  du  poids  de  la  couche  de 
liaison  apres  durcissement  et  avant  application  de 
la  couche  superieure  (3). 

25 
3.  Procede  selon  la  revendication  1,  dans  lequel  la 

quantite  de  la  couche  de  liaison  appliquee  est  com- 
prise  entre  5  et  40  kg/m2  de  surface  de  la  couche 
de  fondation. 

30 
4.  Procede  selon  la  revendication  3,  dans  lequel  la 

quantite  de  couche  de  liaison  qui  est  appliquee  est 
comprise  entre  8  et  20  kg/m2  de  surface  de  la  cou- 
che  de  fondation. 

35 
5.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 

que  la  plus  grande  dimension  transversale  des 
mailles  du  grillage  (5)  correspond  a  au  moins  une 
fois  I'epaisseur  moyenne  des  plus  gros  morceaux 

40  solides  presents  dans  la  partie  superieure  (3)  de  la 
couche  de  revetement. 

6.  Procede  selon  la  revendication  5,  dans  lequel  le 
grillage  (5)  d'armature  est  forme  de  fils  d'acier. 

45 
7.  Procede  selon  la  revendication  5,  dans  lequel  le 

grillage  d'armature  est  une  grille  de  fils  tresses 
d'acier. 

so  8.  Procede  selon  la  revendication  7,  dans  lequel  le 
grillage  tresse  comporte  des  elements  (7)  d'arma- 
ture  places  transversalement  a  un  certain  nombre 
des  points  de  croisement  tresses. 

55  9.  Procede  selon  la  revendication  8,  dans  lequel  les 
elements  d'armature  (7)  sont  des  brins  de  fils 
d'acier. 

6 
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10.  Procede  selon  la  revendication  5,  dans  lequel  le 
grillage  d'armature  est  un  grillage  de  matiere  plas- 
tique. 

11.  Procede  selon  la  revendication  1,  dans  lequel  la  s 
quantite  de  particules  minerales  de  dimensions  in- 
ferieures  a  2  mm  dans  la  masse  de  granule  mineral 
est  au  plus  de  65  %  en  poids  de  cette  masse. 

12.  Procede  selon  la  revendication  11,  dans  lequel  la  10 
quantite  des  particules  atteint  au  plus  50  %  en 
poids. 

13.  Procede  selon  la  revendication  1,  dans  lequel  le 
mortier  bitumineux  de  la  couche  de  liaison  (6)  com-  15 
porte  en  outre  un  elastomere. 

14.  Procede  selon  la  revendication  1,  dans  lequel  des 
inhibiteurs  de  corrosion  sont  melanges  a  la  couche 
de  liaison  (6).  20 
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