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@  Method  and  apparatus  for  the  under-water  application  of  material,  preferably  bituminous  mixtures. 

A  method  for  the  under-water  application  of  material, 
preferably  bituminous  mixtures  such  as  hot  bituminous 
penetration  mixtures,  fortheformation  of  coatings  on  slopes, 
dams,  rubble  beds,  pipelines,  etc.,  in  which  the  material  is 
applied  with  a  dosing  apparatus,  characterized  in  that  for 
dosing  use  is  made  of  a  combination  of  a  rotating  roller 
and  a  controllable  slit,  the  quantity  of  material  to  be  applied 
per  unit  of  time  being  a  function  of  the  slit  surface  and/or 
the  rotational  speed  of  the  roller. 



The  banks  of  c ana l s ,   r i v e r s   and  o ther   waterways  are  u s u a l l y  

sub j ec t   to  e ros ion   by  water   movements.  This  e ros ion   s p e c i f i c a l l y  

occurs  near  the  w a t e r l i n e   and  is  mostly  caused  by  waves  or  c u r r e n t s  

wearing  the  slope  of  the  dyke  or  dam.  Eros ion   may  also  occur  f rom 

the  i n s i d e   and  be  caused  by  e f f l u e n t   groundwater   as  a  r e s u l t   o f  

which  the  o c c u r r i n g   h y d r a u l i c   g r a d i e n t s   become  too  l a r g e .   I n  

many  i n s t a n c e s   the re   even  a r i s e s   a  combina t ion   of  f a c t o r s .   F o r  

these   reasons   i t   is  e s s e n t i a l   to  take  measures  to  p reven t   e r o s i o n  

of  the  b a n k s .  

Under  e n t i r e l y   d i f f e r e n t   c i r c u m s t a n c e s ,   for  example  on  a  s e a  

bed,  c u r r e n t s   may  undermine  s t r u c t u r e s   such  as  d r i l l i n g   p l a t f o r m  

f o u n d a t i o n s ,   p i p e l i n e s ,   p i p e l i n e   c r o s s i n g s ,   e tc .   by  s c o u r i n g .  

It  may  also  be  d e s i r a b l e   to  cover  v i t a l   s t r u c t u r e s ,   for  example  

p i p e l i n e s ,   in  order  to  p reven t   damage  or  to  ensure  s t a b i l i t y .  

The  p r o v i s i o n s   which  are  r e q u i r e d   in  the  above  i n s t a n c e s  

most ly   comprise  a  s u f f i c i e n t l y   heavy  coa t ing   which  in  the  c a s e  

of  s lopes   sometimes  extends  down  in to   the  toe  of  the  s lope.   I n  

the  case  of  open  coa t ings   the  a p p l i c a t i o n   of  a  f i l t e r   c o n -  

s t r u c t i o n   is  e s s e n t i a l   in  order   to  p r even t   washing  out  of  u n d e r -  

ly ing   s o i l .   In  the  case  of  c losed   coa t i ngs   a  f i l t e r   c o n s t r u c t i o n  

is  not  e s s e n t i a l   but  a  minimum  q u a n t i t y   of  m a t e r i a l   is  r e q u i r e d  

in  order   to  p reven t   l i f t i n g - u p  o f  t h e  c o a t i n g   by  water   p r e s s u r e .  

Over  the  pas t   decades  the  a p p l i c a t i o n   of  b i tuminous   m a t e r i a l s  

has  g r e a t l y   i n c r e a s e d .   P a r t i c u l a r l y   the  most  r ecen t   d e v e l o p m e n t s  

have  seen  the  a p p l i c a t i o n   of  b i tuminous   mix tures   which  were  o v e r -  

f i l l e d .   When  these   mix tures   are  used  under  water ,   such  a  s l ow 

cool ing-down,   known  as  "hot  flow",  occurs  tha t   hand l ing   or  work ing  

pEr  se  is  s u f f i c i e n t l y   a s su red .   Unders tood  are  p e n e t r a t i o n   m o r t a r s  



or  o v e r f i l l e d   s t o n e - a s p h a l t   m o r t a r s .   The  use  of  these   m i x t u r e s  

most ly   r e s u l t s   in  c o n s t r u c t i o r s   which  are  c losed   by  na tu re   and  

are  consequen t l y   r e l a t i v e l y  h e a v y   c o n s t r u c t i o n s .   Only  p a r t i a l  

p e n e t r a t i o n   of  the  coa t ings   r e s u l t s ,   with  c a r e f u l   h a n d l i n g ,   i n  

an  open  c o n s t r u c t i o n .  

E s p e c i a l l y   when  app ly ing   p e n e t r a t i o n   mix tures   i t   is  e s s e n t i a l  

for  the  p r e d e t e r m i n e d   q u a n t i t y   to  be  a c t u a l l y   a p p l i e d   with  t h e  

r e q u i r e d   accuracy ,   whi le ,   in  a d d i t i o n ,   an  a p p l i c a t i o n   system  w i t h  

maximum  c o n t i n u a t i v e   o p e r a t i o n   has  a  c a p a c i t y - i n c r e a s i n g   e f f e c t .  

The  i n v e n t i o n   envisages   a  method  for  the  u n d e r - w a t e r   a p p l i c a t i o n  

of  m a t e r i a l ,   p r e f e r a b l y   h igh ly   v i scous   m a t e r i a l ,   such  as  b i t u m i n o u s  

m i x t u r e s ,   such  as  hot  p e n e t r a t i o n   m i x t u r e s ,   for  example  hot  m a s t i c ,  
in  which  the  m a t e r i a l   and  the  water  only  come  in to   con tac t   at  t h e  

l a s t   moment. 

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  the  u n d e r -  

water   a p p l i c a t i o n   of  m a t e r i a l ,   p r e f e r a b l y   b i tuminous   m i x t u r e s ,   s u c h  

as  hot  b i tuminous   p e n e t r a t i o n   m i x t u r e s ,   for  the  fo rma t ion   of  c o a t -  

ings  on  s l opes ,   dams,  rubble   beds,   p i p e l i n e s ,   e tc .   i n  wh ich   t h e  

m a t e r i a l   is  a p p l i e d   with  a  dosing  a p p a r a t u s ,   c h a r a c t e r i z e d   in  t h a t  

for  dosing  use  is  made  of  a  combina t ion   of  a  r o t a t i n g   r o l l e r   a n d  

a  c o n t r o l l a b l e   s l i t ,   the  q u a n t i t y   of  m a t e r i a l   to  be  a p p l i e d   p e r  
un i t   of  time  being  a  f u n c t i o n   of  the  s l i t   su r f ace   and/or   t h e  

r o t a t i o n a l   speed cf  the  r o l l e r .   P r e f e r a b l y ,   use  is  made  of  a  smooth  

r o l l e r .  

The  c o n t r o l l a b l e   s l i t   may,  for  example,  be  o b t a i n e d   by  combin ing  

the  r o t a t i n g   r o l l e r   with  a n  a d j u s t a b l e   s l i de   or  a  c o u n t e r - r o t a t i n g  

r o l l e r .   The  r o l l e r ( s )   may  be  d r iven   by  e l e c t r i c   m o t o r s .  

The  m a t e r i a l   may  comprise  m o r t a r s ,   sand  a s p h a l t ,   l o o s e - g r a i n e d  

m a t e r i a l ,   but  is  p r e f e r a b l y   a  b i tuminous   mix tu re ,   such  as  a  h o t  

b i tuminous   p e n e t r a t i o n   m i x t u r e .  

The  i n v e n t i o n   also  r e l a t e s   to  a  dosing  a p p a r a t u s ,   p r e f e r a b l y  

for  a p p l i c a t i o n   of  the  above-ment ioned   method,  the  appa ra tus   b e i n g  

p rov ided   with  a  r o t a t i n g   r o l l e r   combined  with  a  c o n t r o l l a b l e   s l i t ,  

which  is  p r e f e r a b l y   ob t a ined   by  combining  said  r o t a t i n g   r o l l e r  



with  an  a d j u s t a b l e   s l i de   or  with  a  c o u n t e r - r o t a t i n g   r o l l e r .   T h i s  

embodiment  in  p a r t i c u l a r   may  be  s u i t a b l y   used  as.  a  pump. 
In  a d d i t i o n ,   the  i n v e n t i o n   r e l a t e s   to  a  c l o s a b l e   hopper,   t h e  

bottom  of  which  is  p rov ided   with  a  dosing  a p p a r a t u s .   By  i n -  

j e c t i n g   a i r ,   water   is  p r e v e n t e d   from  e n t e r i n g   the  hopper  f rom 

unde rnea th   during  a p p l i c a t i o n   of  the  m a t e r i a l .  

The  r o t a t i n g   r o l l e r   ensures   a  uniform  m a t e r i a l   flow  a c r o s s  

the  e n t i r e   s l i t .   In  t h i s   connec t ion   r o t a t i o n   of  the  r o l l e r   is  an  
e s s e n t i a l   f e a t u r e .   As  ment ioned  above,  the  q u a n t i t y   of  m a t e r i a l  

a p p l i e d   per  un i t   of  time  may  be  c o n t r o l l e d   by  a d j u s t i n g   the  s l i t  

su r f ace   and/or   the  r o t a t i o n a l   speed  of  the  r o l l e r .  

The  hopper  plus  dosing  appa ra tu s   combina t ion   may  be  i n s t a l l e d  

on  an  u n d e r c a r r i a g e   which  moves  along  e .g .   the  slope  in  a  g u i d e  

r a i l .  

The  i n v e n t i o n   is  e l u c i d a t e d   below  with  r e f e r e n c e   to  t h e  

d r a w i n g s .  

Fig.  1  r e p r e s e n t s   a  c r o s s - s e c t i o n   of  an  embodiment  of  a  

hopper  f i l l e d   with  mast ic   1.  The  dosing  appa ra tu s   comprises  a  

dr iven   r o l l e r   2  and  an  a d j u s t a b l e   s l i de   3 .  4   d e s i g n a t e s   a  

n r a p e r ,   5  a i r   to  d i s p l a c e   the  water   and  6  a  sp read ing   d e v i c e  

such  as  a  blade  with  a  number  of  t e e t h   or  U-shaped  grooves  t h r o u g h  

which  the  mast ic   is  d i s t r i b u t e d   over  the  e n t i r e   l eng th   of  t h e  

s l i t .   Line  7  connects   the  space  below  the  dosing  appa ra tu s   to  t h e  

space  above  the  mas t i c ,   which  space  can  be  c losed   by  means  of  t h e  

l oad ing   l i d   8 .  

Fig.  2  r e p r e s e n t s   a  c r o s s - s e c t i o n   of  an  embodiment  of  d o s i n g  

appa ra tu s   compr i s ing   two  c o u n t e r - d r i v e n   r o l l e r s .   In  the  drawing  1 

is  mas t i c ,   2  and  3  are  two  a d j u s t a b l y   spaced  r o l l e r s   and 4  and  5 

are  s c r a p e r s .   This  embodiment  is  also  p a r t i c u l a r l y   s u i t a b l e   f o r  

pumping  m a s t i c .  

By  vary ing   the  d i s t a n c e   between  the  two  r o l l e r s   and/or   t h e  

r o t a t i o n a l   speed  of  the  r o l l e r s ,   here  too  the  q u a n t i t y   of  m a s t i c  

pumped  per  un i t   of  time  and  the  p r e s s u r e   can  be  r e g u l a t e d .  



1.  A  method  for  the  u n d e r - w a t e r   a p p l i c a t i o n   of  m a t e r i a l ,   p r e f e r -  

ably  b i tuminous   m i x t u r e s ,   such  as  hot  b i tuminous   p e n e t r a t i o n  

m i x t u r e s ,   for  the  fo rma t ion   of  coa t ings   on  s l o p e s ,   dams,  r u b b l e  

beds,   p i p e l i n e s ,   e t c . ,   in  which  the  m a t e r i a l   is  a p p l i e d   with  a  

dosing  a p p a r a t u s ,   c h a r a c t e r i z e d   in  t ha t   for   dosing  use  is  made 

of  a  combinat ion   of  a  r o t a t i n g   r o l l e r   and  a  c o n t r o l l a b l e   s l i t ,  

the  q u a n t i t y   of  m a t e r i a l   to  be  a p p l i e d   per  un i t   of  time  being  a  

f u n c t i o n   of  the  s l i t   su r f ace   and/or   the  r o t a t i o n a l   speed  of  t h e  

r o l l e r .  

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

c o n t r o l l a b l e   s l i t   is  o b t a i n e d   by  combining  the  r o t a t i n g   r o l l e r  

with  an  a d j u s t a b l e   s l i d e .  

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

c o n t r o l l a b l e   s l i t   is  o b t a i n e d   by  combining  a  r o t a t i n g   r o l l e r  

with  a  c o u n t e r - r o t a t i n g   r o l l e r .  

4.  A  dosing  a p p a r a t u s ,   p r e f e r a b l y   for  a p p l i c a t i o n   of  the  me thod  

as  c laimed  in  claims  1-3,  c h a r a c t e r i z e d   in  t h a t   the  appa ra tu s   i s  

p rov ided   with  a  r o t a t i n g   r o l l e r   combined  with  a  c o n t r o l l a b l e   s l i t .  

5.  A  dosing  appa ra tu s   as  claimed  in  claim  4,  c h a r a c t e r i z e d   i n  

tha t   the  r o t a t i n g   r o l l e r   is  combined  with  an  a d j u s t a b l e   s l i d e .  

6.  A  dosing  appa ra tu s   as  claimed  in  claim  4,  c h a r a c t e r i z e d   i n  

tha t   the  r o t a t i n g   r o l l e r   is  combined  with  a  c o u n t e r - r o t a t i n g  

r o l l e r .  

7.  A  c l o s a b l e   hopper,   c h a r a c t e r i z e d   in  t h a t   i t s   bottom  is  p r o v i d e d  

with  a  dosing  appa ra tus   as  c laimed  in  claims  4 - 6 .  
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