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A  method  for  the  stabilization  of  hydraulics  works  using  an  open  bituminous  mixture,  a  lining  produced  with  this 
method  and  a  chute  for  use  in  this  method. 

A  method  for  the  stabilization  of  hydraulic  works, 
such  as  linings  on  slopes,  dikes,  dams,  beds  formed  by 
dropping  aggregate,  which  contain  a  covering  course  of 
stone,  said  course  being  penetrated  with  a  bituminous  mix- 
ture,  characterized  in  that  the  bituminous  mixture  is  an 
open  mixture  of  a  mineral  aggregate  containing  round  gra- 
vel  and  mastic  asphalt,  which  mixture  penetrates  the  co- 
vering  course  completely  or  substantially  completely. 

A  lining  produced  with  this  method. 
A  chute  or  pipe  for  use  in  this  method. 



Hydrau l ic   works,  such  as  d ike s ,   dams,  j e t t i e s   and  b r e a k -  

w a t e r s ,   are  u s u a l l y   s u b j e c t   to  severe   a t t a c k   by  waves  and  c u r r e n t s .  

F l u c t u a t i n g   water  l e v e l s   may  also  cause  loads  on  the  l i n i n g   o f  

the  dam  or  dike  body.  In  order   to  p r o t e c t   such  works  as  far   a s  

p o s s i b l e   aga in s t   wave  ac t i on   and  c u r r e n t s ,   the  s lopes   are  l i n e d  

with  b a s a l t   or  conc re te   b locks   or  with  heavy  s t ones .   However,  .  
i t   has  been  observed  t ha t   such  a  l i n i n g   u l t i m a t e l y   d e t e r i o r a t e s  

by  wave  and  cu r r en t   a c t i on   un less   a r t i f i c i a l   e lements   of  v e r y  

l a r g e   dimensions  are  chosen.  In  p a r t i c u l a r   at  high  t i de   and  i n  

stormy  wea the r ,   l i n i n g s   of  normal ly   a v a i l a b l e   s tones   are  n o t  

always  s t a b l e   enough  to  w i t h s t a n d   the  heavy  a t t a c k   by  waves  and  

c u r r e n t s .   S t a b i l i z a t i o n   a g a i n s t   such  a t t a c k   can  be  o b t a i n e d   by  

g r o u t i n g   with  bitumen  or  b i tuminous   mix tu res   so  tha t   a  w a t e r -  

impermeable  s t r u c t u r e   is  o b t a i n e d .  

It  has  been  observed   t ha t   such  a  s t r u c t u r e   has  c e r t a i n  

drawbacks  in  t h a t ,   due  to  i t s   i m p e r m e a b i l i t y   to  wate r ,   a  w a t e r  

p r e s s u r e   bu i ld s   up  which  may  impair   the  s t a b i l i t y   of  t h e  

r e v e t m e n t .  

The  b u i l d - u p   of  a  water   p r e s s u r e   under  the  revetment   may  be 

caused  by  the  t i d e ,   wave  s u c t i o n   and  as  a  r e s u l t   of  ground  w a t e r  

f l o w .  

The  i n v e n t i o n   r e l a t e s   to  the  use  of  b i tuminous   mix tures   f o r  

the  s t a b i l i z a t i o n   aga in s t   wave  and  cu r r en t   ac t ion   of  bottom  and 

bank  l i n i n g s   of  d ike s ,   c a n a l s ,   dams,  h a r b o u r s ,   beds  formed  by 

dropping  a g g r e g a t e ,   e tc .   and  to  the  method  for  apply ing   s a i d  

m i x t u r e s ,   in  such  a  way  tha t   the  b u i l d - u p   of  a  water  p r e s s u r e  
under  the  revetment   ( d e s i g n a t e d   below  as  l i n i n g   or  c o v e r i n g  

course)   is  p r e v e n t e d .  



From  the  N e t h e r l a n d s   pa t en t   a p p l i c a t i o n   No.  6918752  a  me thod  

is  a l r e a d y   known  for  the  s t a b i l i z a t i o n   a g a i n s t   wave  a t t a c k   o f  

h y d r a u l i c   works,  such  as  banks,   dikes  and  dams,  the  l i n i n g s   o f  

which  are  made  of  s t o n e s ,   which  method  comprises   the  l ay ing   o f  

a  b i tuminous   mix ture   in  pa t ches   which  p e n e t r a t e   in to   the  l i n i n g  

and  t h e r e a f t e r   form  a  d i s c o n t i n u o u s   l a y e r   u n d e r n e a t h   the  s u r f a c e  

of  the  l i n i n g . .   This  b i tuminous   mix ture   is  an  impermeable  m i x t u r e  

of  b i tumen,   mine ra l   agg rega t e   and  f i l l e r .  

According  to  the  i n v e n t i o n   the  env i saged   ob jec t   may  b e  

ach ieved   in  a  more  e f f e c t i v e   way  by  us ing  an  open  mixture   o f  

mast ic   and  mine ra l   a g g r e g a t e .   By  mas t ic   is  meant  here  a  m i x t u r e  

of  bitumen  and  f i l l e r .   Open  b i tuminous   m i x t u r e s ,   such  as  f o r  

example  sand  a s p h a l t ,   g e n e r a l l y   have  i n s u f f i c i e n t   flow  p r o p e r t i e s  

for  good  p e n e t r a t i o n   between  the  s t o n e s .   However,  i t   has  s u r -  

p r i s i n g l y   been  found  tha t   c e r t a i n   mix tu res   of  round  m i n e r a l  

agg rega t e   and  mast ic   indeed  e x h i b i t   s u f f i c i e n t   flow  p r o p e r t i e s .  

As  a  r e s u l t ,   the  use  of  pa tches   may  be  d i s p e n s e d   with  and  

complete  p e n e t r a t i o n   ach ieved ,   while  a p p r o p r i a t e   choice  of  t h e  

mine ra l   moreover  gives  f i l t e r   p r o p e r t i e s   to  the  p r o t e c t i n g  

l a y e r .  

The  i n v e n t i o n   t h e r e f o r e   r e l a t e s   to  a  method  for  t h e  

s t a b i l i z a t i o n   of  h y d r a u l i c   works,  such  as  l i n i n g s   on  s l o p e s ,  

d ikes ,   dams,  beds  formed  by  dropping  a g g r e g a t e ,   which  c o n t a i n  

a  cover ing   course  of  s tone ,   said  course  being  p e n e t r a t e d   w i t h  

a  b i tuminous   m i x t u r e ,   c h a r a c t e r i z e d   in  tha t   the  b i t u m i n o u s  

mixture   is  an  open  mixture   of  a  mine ra l   agg rega t e   c o n t a i n i n g  
round  g rave l   and  a  mas t ic   a s p h a l t ,   which  mix ture   p e n e t r a t e s   t h e  

cover ing   course  comple t e ly   or  s u b s t a n t i a l l y   c o m p l e t e l y .  
The  i n v e n t i o n   also  r e l a t e s   to  a  l i n i n g   thus  produced  and  

to  a  l i n i n g   which  e x c l u s i v e l y   comprises   t h i s   b i tuminous   m i x t u r e .  

The  l i n i n g   is  p r e f e r a b l y   at  l e a s t   30  cm  t h i c k   a n d  p r e f e r a b l y  
comprises   s tones   having  dimensions   of  at  l e a s t   20  cm.  It  i s  

also  p o s s i b l e   to  apply  to  the  bottom  a  con t inuous   coa t ing   o f  

the  b i tuminous   m ix tu r e ,   t h e r e b y   c o n s o l i d a t i n g   the  s u b s u r f a c e  



without   a l lowing   groundwater   p r e s s u r e s   to  a r i s e .   The  round  g r a v e l ,  

which  is  p r e f e r a b l y   a  round  and  n a t u r a l   g r ave l   or  g rave l   s a n d ,  

p r e f e r a b l y   has  d imens ions   of  0 .4-15  mm,  in  p a r t i c u l a r   1-8  mm,  and 

is  p r e f e r a b l y   mixed  with  4-18%  by  we igh t ,   in  p a r t i c u l a r   6-12%  by  

weight ,  of   mast ic   a spha l t   which  p r e f e r a b l y   comprises   f i l l e r ,   f o r  

example  a p p r o x i m a t e l y   40-60%  by  we igh t ,   in  p a r t i c u l a r   a p p r o x i m a t e l y  

50%  by  we igh t ,   and  a p p r o x i m a t e l y   60-40%  by  weight  of  b i tumen,   i n  

p a r t i c u l a r   a p p r o x i m a t e l y   50%  by  weight .   A  p a r t i c u l a r l y   s u i t a b l e  

bitumen  is  r o a d - b u i l d i n g   bitumen  having  a  p e n e t r a t i o n   of  3 0 0 - 1 0 0 0 ,  

in  p a r t i c u l a r   of  5.00-800  (1/10  mm,  250C,  5  s e c . ,   100  g ) ;  

p l a s t i c i z e r s ,   such  as  a  minera l   o i l ,   and  o ther   a d d i t i v e s   may  a l s o  

be  added,  such  as,  for  example,  n a t u r a l   rubber   or  s y n t h e t i c   r u b b e r ,  

for  example  t h e r m o p l a s t i c   rubber   of  the  p o l y s t y r e n e / p o l y i s o p r e n e   o r  

p o l y b u t a d i e n e / p o l y s t y r e n e   t y p e .  

The  mast ic   a s p h a l t   is  p r e p a r e d   s e p a r a t e l y ,   and  the  r o u n d ,  

hea ted   an  d r i ed   g rave l   is  s u b s e q u e n t l y   mixed  with  the  mast ic   a s p h a l t .  

Af te r   mixing  a t ,   for  example,  90-140°C  the  mixture   is  ready  and 

then  p r e f e r a b l y   c o n t a i n s   at  l e a s t   a p p r o x i m a t e l y   20%  of  void  volume.  

The  stone  course  is  p r e f e r a b l y   comple te ly   p e n e t r a t e d   w i t h  

t h i s   hot  m i x t u r e .  

By  using  the  p r e s e n t   b i tuminous   mixture   c o n t a i n i n g   r o u n d  

g r ave l   i t   is  p o s s i b l e   for  the  s tone  course  to  be  p e n e t r a t e d   to  be  

a r r anged   p r a c t i c a l l y   d i r e c t l y   on  any  e x i s t i n g   s u b - l a y e r ,   i t   h a v i n g  

been  found  t ha t   in  a d d i t i o n   to  a  s u f f i c i e n t   p e n e t r a t i n g   c a p a c i t y  

and  a  s u f f i c i e n t   f i l t e r   e f f e c t  -   also  in  the  case  of  a  s i l t -  

c o n t a i n i n g   s u b s u r f a c e  -   s u f f i c i e n t   s t a b i l i t y   is  o b t a i n e d .   F o r  

these   p r o p e r t i e s   i t   has  been  found  t ha t   the  use  of  round  g r a v e l  
is  e s s e n t i a l .  

The  wide  l i m i t s   which  are  given  should  t h e r e f o r e   be  v i ewed  

in  the  l i g h t   of  the  r e q u i r e m e n t s   which  the  s u b s u r f a c e   sets   i n  

r e s p e c t   of  the  f i l t e r   s t a b i l i t y ,   for  c o a r s e ,   permeable   g r a v e l -  

c o n t a i n i n g   s u b s u r f a c e   r e q u i r e s   a  high  degree  of  p e r m e a b i l i t y ;  

a  s u b s u r f a c e   of  f ine  sand  r e q u i r e s   a  lower  p e r m e a b i l i t y   i n  

order   to  be  able  to  form  a  s u f f i c i e n t l y   s t a b l e   f i l t e r .  



It  has  f u r t h e r   been  found  t ha t   the  p r e s e n t   b i tuminous   m i x t u r e  

is  capable   of  f i l l i n g   the  voids  between  the  s tones   w i th in   a  

r e a s o n a b l e   p e r i o d  o f  t i m e , i f   n e c e s s a r y   under  water   by  cold  f l o w .  

The  method  of  apply ing   the  b i tuminous   mixture   may  be  c a r r i e d  

out  with  a  c rane ,   also  under  wa te r ,   a l t hough   p r e f e r e n c e   is  g i v e n  

to  a  method  for  apply ing   the  b i tuminous   mix ture   under  w a t e r , ' i n  

which  use  is  made  of  a  chute  or  pipe  in  which  the  l i q u i d   column 

p r e s e n t   is  d i s p l a c e d   with  the  aid  of  a i r   p r e s s u r e ,   the  upper  p a r t  

of  the  chute  being  p rov ided   with  an  a i r l o c k   and  the  lower  p a r t  

p r e f e r a b l y   with  a  d i s t r i b u t i n g   d e v i c e .  

The  a i r l o c k   is  p r e f e r a b l y   a  c o n t i n u o u s l y   me te r ing   a i r l o c k ,  

o p t i o n a l l y   p rov ided   with  a  f ixed   s h a f t .  

The  i n v e n t i o n   also  r e l a t e s   to  t h i s   method  as  well   as  to  t h e  

chute  i t s e l f .  

An  example  of  such  a  chute  is  shown  in  the  F i g u r e ,   i n  

wh ich :  

1.  r e p r e s e n t s   a  h o p p e r ;  

2.  a  f inned   c a s i n g ;  

3.  p r e s s u r i z e d   a i r ;  

4.  the  water  l e v e l ;  

5.  an  i n s u l a t e d   p i p e ;  

6.  a  p r e s s u r e   r e l i e f   d e v i c e ;  

7.  a  d i s t r i b u t i n g   d e v i c e ;  

8.  a  d i s t a n c e   of  a p p r o x i m a t e l y   5  cm. 

With  the  aid  of  a  chute  of  t h i s   type  the  b i tuminous   m i x t u r e  

is  passed  in  an  o p t i o n a l l y   hot  c o n d i t i o n   to  j u s t   above  the  p o i n t  

of  a p p l i c a t i o n   as  a  r e s u l t   of  the  fac t   tha t   the  l i q u i d   column 

p re sen t   in  the  chute  is  d i s p l a c e d   by  a i r .   Meter ing  of  t h e  

b i tuminous   mix ture   remains  p o s s i b l e   by  us ing  an  a i r l o c k   wh ich  

p r e f e r a b l y   ope ra t e s   c o n t i n u o u s l y   and  which  is  o p t i o n a l l y   p r o v i d e d  

with  a  f ixed   s h a f t .  

The  o u t l e t   of  the  chute  is  p r e f e r a b l y   i n s u l a t e d .  

The  chute  is  p r e f e r a b l y   p rov ided   with  a  p r e s s u r e   r e l i e f  

device  of  s u f f i c i e n t   c a p a c i t y ,   p r e f e r a b l y   compr is ing   a  s m a l l -  



d iamete r   pipe  running  p a r a l l e l   with  the  chute ,   the  o u t l e t   b e i n g  

a p p r o x i m a t e l y   5  cm  below  the  lower  e x t r e m i t y   of  the  c h u t e .  



1.  A  method  for  the  s t a b i l i z a t i o n   of  h y d r a u l i c   works,  such  a s  

l i n i n g s   on  s lopes ,   d ikes ,   dams,  beds  formed  by  d r o p p i n g  

a g g r e g a t e ,   which  con t a in   a  cover ing   course  of  s tone ,   said  c o u r s e  

being  p e n e t r a t e d   with  a  b i tuminous   m ix tu r e ,   c h a r a c t e r i z e d   in  t h a t  

the  b i tuminous   mixture   is  an  open  mix ture   of  a  mine ra l   a g g r e g a t e  

c o n t a i n i n g   round  g rave l   and  a  mast ic   a s p h a l t ,   which  m i x t u r e  

p e n e t r a t e s   the  cover ing   course  comple te ly   or  s u b s t a n t i a l l y  

c o m p l e t e l y .  

2.  A  method  as  c laimed  in  claim  1,  c h a r a c t e r i z e d   in  t ha t   t h e  

cover ing   course  which  is  p e n e t r a t e d   is  at  l e a s t   30  cm  t h i c k  

and  con t a in s   s tones   having  d imensions   of  at  l e a s t   20  cm. 

3.  A  method  as  c la imed  in  claim  1  or  2,  c h a r a c t e r i z e d   in  t h a t  

the  round  g rave l   is  a  round  and  n a t u r a l   g r ave l   or  g rave l   s a n d  

having  dimensions   of  0 .4-15  mm. 
4.  A  method  as  c la imed  in  any one  of  the  p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  tha t   4-18%  by  weight  of  mast ic   a s p h a l t   i s  

p r e s e n t   in  the  b i tuminous   mix ture   and  tha t   the  mas t ic   a s p h a l t  

con t a in s   a p p r o x i m a t e l y   40-60%  by  weight  of  f i l l e r   and  a p p r o x i m a t e l y  

60-40%  by  weight  of  b i t u m e n .  

5.  A  method  as  c laimed  in  any one  of  the  p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  tha t   the  bitumen  has  a  p e n e t r a t i o n   of  3 0 0 - 1 0 0 0 .  
6.  A  method  as  c la imed  in  any one  of  the  p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   the  b i tuminous   mix ture   has  a  void  volume 

of  at  l e a s t   20%. 

7.  A  l i n i n g   produced  with  the  method  as  c la imed.  in   any one  o f  

the  p r e c e d i n g   c l a i m s .  

8.  A  l i n i n g   which  e x c l u s i v e l y   comprises   a  b i tuminous   m i x t u r e  

as  de f ined   in  any one  of  the  p r e c e d i n g   c l a i m s .  

9.  A  method  for  the  a p p l i c a t i o n   under  water  of  a  b i t u m i n o u s  

mixture   as  c laimed  in  any  one  of  the  p r e c e d i n g   c l a ims ,   c h a r a c -  

t e r i z e d   in  tha t   use  is  made  of  a  chute  in  which  the  l i q u i d  

column  p r e s e n t   is  d i s p l a c e d   with  the  aid  of  a i r   p r e s s u r e ,   t h e  

upper  par t   of  the  chute  being  p rov ided   with  an  a i r l o c k   and  

the  lower  par t   p r e f e r a b l y   with  a  d i s t r i b u t i n g   d e v i c e .  



10.  A  method  for  the  a p p l i c a t i o n   under  water  of  a  b i t u m i n o u s  

mixture   as  c laimed  in  claim  9,  in  which  the  a i r l o c k   is  a  

c o n t i n u o u s l y   me te r ing   a i r l o c k ,   o p t i o n a l l y   p rov ided   with  a  

f ixed   s h a f t .  

11.  A  chute  as  de f i ned   in  claim  9  or  10. 
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