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(54)  Method  for  carrying  out  a  repair  or  preservation  of  an  under  water  structure  and  the  jacket  to  be  used  thereby. 

  Method  for  carrying  out  a  repair  or  preservation  of  an 
under  water  structure  by  providing  a  jacket,  after  preparing 
the  structure  by  e.g.  chipping  out  and  cleaning,  around  the 
parts  to  be  repaired  or  preserved  and  filling  the  space  be- 
tween  the  structure  and  the  jacket  with  repair  or  preserving 
material,  whereby  a  jacket  is  used  which  is  provided  at  its 
bottom  side  with  at  least  one  element for  supplying  repair  or 
preserving  material,  via  which  supply  element  the  material, 
that  can  be  poured,  is  led  upwards  from  the  bottom  between 
the  jacket  and  the  structure  while  removing  the  water  pre- 
sent  between  the  jacket  and  the  structure. 



The  i nven t ion   r e l a t e s   to  a  method  for  c a r r y i n g   out  a 

r e p a i r   o r  p r e s e r v a t i o n   of  an  under  water  s t r u c t u r e   by  p r o v i d i n g   a  j a c k e t ,  

a f t e r   p r e - t r e a t m e n t   the  sub j ec t   by  e .g.   ch ipp ing   out  and  c l e a n i n g ,   a r o u n d  

the  pa r t s   to  be  r e p a i r e d   or  p rese rved   and  f i l l i n g   the  space  between  t h e  

s t r u c t u r e   and  the  j acke t   with  r e p a i r   of  p r e s e r v i n g   m a t e r i a l .   The  i n v e n -  

t ion  f u r t h e r   r e l a t e s   to  a  j acke t   to  be  used  with  such  a  me thod .  

S t r u c t u r e s   being  in  water  such  as  c o n c r e t e   p i l e s   f o r  

the  founda t ion   of  b u i l d i n g s ,   h y d r a u l i c   c o n s t r u c t i o n s ,   e n g i n e e r i n g   works  

which  are  placed  in  water  and  the  l ike ,   need  to  be  r e p a i r e d   r e g u l a r l y  

because  of  a t t a c k   by  c o r r o s i v e   e lements   p r e sen t   in  the  water  or  b e c a u s e  

of  damaging.  Also  it  has  become  more  and  more  usual  to  provide   such  u n d e r  



water  c o n s t r u c t i o n s   or  s t r u c t u r e s   with  a  p r o t e c t i v e   or  p r e s e r v i n g   l a y e r ,  

u s u a l l y   being  a  polymer  or  res in   component  which  is  app l i ed   with  a 

t h i c k n e s s   of  at  l e a s t   app rox ima te ly   0.5  mm  on  the  under  water  c o n s t r u c -  

t ion  or  the  s t r u c t u r e .   The  method  to  be  p r a c t i s e d   so  far  is  that   with  a 

r e p a i r   tha t   needs  to  be  c a r r i e d   out  under  water ,   the  a t t a cked   pa r t s   a r e  

removed  by  e.g.   ch ipp ing   out,  the  su r f ace   to  be  r e p a i r e d   is  c l e a n e d ,  

a f t e r   which  a  f i r s t   layer   is  provided  and  then  the  chipped  out  p a r t s  

are  f i l l e d   with  mor tar ,   which  can  be  done  by  hand  in  case  of  s m a l l  

s u r f a c e s .   With  l a r g e r   su r f aces   it  wi l l   not  be  p o s s i b l e   to  provide  m o r t a r  

or  o ther   r e p a i r   or  p r e s e r v i n g   m a t e r i a l   by  hand,  but  for  that   purpose  a 

j a cke t   is  e r e c t e d   around  the  su r face   to  be  r e p a i r e d ,   a f t e r   which  t h e  

space  between  j a c k e t   and  the  c o n s t r u c t i o n   to  be  r e p a i r e d   is  f i l l e d   from 

above  with  a  m a t e r i a l   that   can  be  poured  such  as  mortar   or  r e s in .   A 

d i s a d v a n t a g e   of  the  e x i s t i n g   methods  is  that   c o m p a r a t i v e l y   much  m a t e r i a l  

is  needed  to  ca r ry   out  the  r e p a i r   and  tha t   of ten   a  bad  adherence  to  t h e  

under  water  c o n s t r u c t i o n   is  ob ta ined   because  of  the  presence   of  t h e  

water  i n s ide   the  j a cke t   and  s p e c i a l l y   the  film  of  water  on  the  s t r u c t u r e  

to  be  r e p a i r e d   or  p r e se rved .   The  method  now  p r a c t i s e d   as  mentioned  i n  

the  preamble,   whereby  the  m a t e r i a l   tha t   can  be  poured  is  supp l ied   at  t h e  

upper  side  of  the  s t r u c t u r e ,   as  a  r e s u l t   of  which  water  is  enclosed  i n  

the  harden ing   m a t e r i a l ,   has  now  been  improved  by  a  method  accord ing   t o  

the  i n v e n t i o n   which  is  c h a r a c t e r i s e d   in  that   a  j a cke t   is  used  which  i s  

provided  at  i t s   bottom  side  with  at  l e a s t   one  element  for  s u p p l y i n g  

r e p a i r   or  p r e s e r v i n g   m a t e r i a l ,  v i a   which  supply  element  the  m a t e r i a l  

tha t   can  be  poured  is  led  upwards  from  the  bottom  between  the  j a c k e t  

and  the  s t r u c t u r e   while  removing  the  water  p r e sen t   between  the  j a c k e t  

and  the  s t r u c t u r e .  

The  jacke t   to  be  used  acco rd ing   to  the  i nven t ion   i s  

p r e f e r a b l y   c losed   at  i t s   upper  and  bottom  s ide ,   whereby  the  supply  and 

d i s c h a r g e   of  m a t e r i a l   takes  place  via  va lves .   As  a  r e s u l t   of  the  s u p p l y  

of  the  m a t e r i a l   at  the  bottom  side  of  the  s t r u c t u r e   to  be  r e p a i r e d   o r  

p rese rved   an  a d j u s t a b l e ,   equal  supply  is  ob ta ined   as  a  r e s u l t   of  w h i c h  

the  water ,   p r e s e n t   between  the  s t r u c t u r e   and  the  j a cke t   is  g r a d u a l l y  

d i s p l a c e d   by  the  supp l ied   m a t e r i a l   which  wi l l   harden  on  the  s t r u c t u r e  

a f t e r   some  time.  For  a  p r e s e r v a t i o n   the  space  between  the  s t r u c t u r e   and 

the  j acke t   may  be  small ,   in  the  order  of  1  mm,  whereas  for  a  s t r u c t u r e  

to  be  r e p a i r e d   said  d i s t a n c e   is  chosen  l a r g e r ,   dependent   on  the  magni -  



tude  of  the  a t t ack   and  the  unevenness  of  the  su r face   to  be  r e p a i r e d .   I f  

such  a  s t r u c t u r e   needs  to  be  r e i n f o r c e d ,   it  is  also  poss ib l e   to  f i l l   t h e  

space  between  jacket   and  s t r u c t u r e   f i r s t   with  another   m a t e r i a l   such  a s  

s tones   or  another   f i l l i n g   m a t e r i a l ,   before  supply ing   the  mortar  on  t h e  

res in   that   has  to  harden.  When  the  r e p a i r   or  the  p r e s e r v a t i o n   is  c a r r i e d  

out  with  a  res in   that   is  s e n s i t i v e   to  water ,   before   or  during  h a r d e n i n g  

of  the  mass,  it  may  be  recommendable  to  f i l l   the  space  between  the  j a c k e t  

and  the  s t r u c t u r e   f i r s t   with  a  l i q u i d   d i f f e r e n t   from  water  with  which  

water  is  d i sp l aced   such  as  a  hydrocarbon,   to  which  the  res in   to  be 

suppl ied   is  b e t t e r   r e s i s t a n t   than  to  water .   When  the  r e p a i r   of  the  p r e -  
s e r v a t i o n   must  be  c a r r i e d   out  along  a  g rea t   length   of  an  under  w a t e r  

s t r u c t u r e ,   then  it  is  p o s s i b l e   to  provide  a  j a cke t   accord ing   to  the  i n -  

vent ion   in  s eve ra l   l aye r s ,   so  that   the  p r e s e r v a t i o n   or  r e p a i r   can  be 

c a r r i e d   out  in  s t ages .   It  a lso  is  p o s s i b l e   accord ing   to  the  i n v e n t i o n  

to  f i l l   the  space  with  the  r es in   tha t   has  to  harden,   a f t e r   which  t h e  

space  is  c losed  by  c lo s ing   the  supply  and  d i s c h a r g e   valves  and  t h e n  

e x e r t i n g   a  p re s su re   on  the  r e s in   in  the  space  e v e n t u a l l y   at  e l e v a t e d  

t empe ra tu r e .   For  th is   purpose  s p e c i f i c   j a cke t   forms  may  be  used  such  a s  

f l e x i b l e   j a c k e t s   or  j a cke t s   provided  with  a  hea t ing   cas ing .   The  p r e s s u r e  

on  the  res in   may  also  be  i nc r ea sed   by  s h u t t i n g   off  the  d i scha rge   v a l v e  

a f t e r   the  space  has  been  f i l l e d   comple te ly   and  e x e r t i n g   an  ex t ra   f l u i d  

p re s su re   on  the  ma te r i a l   via  the  supply  v a l v e .  

The  j acke t   may  be  provided  in  va r ious   ways  around  t h e  

s t r u c t u r e   or  c o n s t r u c t i o n   to  be  r e p a i r e d   or  p r e se rved   and  tha t   is  by 

means  of  s t r u t s   which  may  be  f ixed  to  ano ther   par t   of  the  c o n s t r u c t i o n  

or  in  the  bottom.  Fur thermore  the  j acke t   may  be  f ixed  around  t h e  

s t r u c t u r e   to  be  r epa i r ed   by  f i x i n g   the  j acke t   to  a  base  by  means  o f  

b o l t s .  

The  i nven t ion   f u r the rmore   r e l a t e s   to  the  j acke t   which  

is  used  with  the  method  de sc r ibed   he r e inabove ,   whereby  it   is  s p e c i f i c a l l y  

impor tan t   that   the  j acke t   is  provided  with  e lements   at  the  bottom  s i d e  

of  the  j acke t   to  supply  the  m a t e r i a l   that   can  be  poured  and  tha t   has  t o  

harden,   so  that   said  m a t e r i a l ,   being  r e s in   or  mor tar ,   can  flow  upwards 

from  the  bottom  through  the  space  between  the  j acke t   and  the  s t r u c t u r e  

and  thus  evenly  d i s p l a c e s   the  water  from  the  space.   Such  a  space  may  be 

closed  at  i ts   bottom  side  by  a  rubber  seal   and  be  open  at  i t s   upper  s i d e  

or  pos s ib ly   be  c losed  at  i t s   upper  s ide ,   too,  in  which  case  d i s c h a r g e  



valves   have  been  p r o v i d e d .  

Fur the r   m o d i f i c a t i o n s   and  measures  wil l   be  a p p a r e n t  

to  expe r t s   in  th i s   f i e l d   now  that   the  advan tages   have  been  i n d i c a t e d   and 

the  o p e r a t i o n s   to  be  executed  for  c a r r y i n g   out  the  r e p a i r   or  p r e s e r v a t i o n  

under  w a t e r .  



1.  Method  for  c a r r y i n g   out  a  r e p a i r   or  p r e s e r v a t i o n   o f  

an  under  water  s t r u c t u r e   by  p rov id ing   a  j a cke t ,   a f t e r   p repa r ing   t h e  

s t r u c t u r e   by  e.g.   ch ipping   out  and  c l ean ing ,   around  the  par ts   to  be 

r epa i r ed   or  p rese rved   and  f i l l i n g   the  space  between  the  s t r u c t u r e   and 

the  j acke t   with  r epa i r   or  p r e s e r v i n g   m a t e r i a l ,   c h a r a c t e r i s e d   in  that   a 

j acke t   is  used  which  is  provided  at  i t s   bottom  side  with  at  l e a s t   one 
element  for  supply ing   r e p a i r   or  p r e s e r v i n g   m a t e r i a l ,   via  which  s u p p l y  
element  the  m a t e r i a l , t h a t   can  be  p o u r e d , i s   led  upwards  from  the  bo t tom 

between  the  j acke t   and  the  s t r u c t u r e   while  removing  the  water  p r e s e n t  

between  the  j acke t   and  the  s t r u c t u r e .  

2.  Method  as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  t h a t  

the  jacket   is  closed  at  i t s   upper  side  and  provided  with  one  or  more 



valves ,   which,  a f t e r   the  space  between  j acke t   and  s t r u c t u r e   has  been 

f i l l e d   with  ma te r i a l   that   can  be  poured,  is  (are)  shut ,   so  that   t h e  

m a t e r i a l   for  p r e s e r v i n g   or  r e p a i r i n g   can  be  brought  under  p r e s s u r e .  

3.  Method  as  claimed  in  claims  1-2,  c h a r a c t e r i s e d   in  

that   before  the  r epa i r   or  p r e s e r v i n g   m a t e r i a l   is  led  through  the  s p a c e ,  

w a t e r - d i s p l a c i n g   m a t e r i a l   is  provided  in  the  space  or  is  led  t h r o u g h  

the  s p a c e .  
4.  Method  as  claimed  in  claims  1-3,  c h a r a c t e r i s e d   i n  

that   with  long  s t r u c t u r e s   s eve ra l   j acke t   un i t s   are  placed  above  each  

o t h e r .  

5.  Method  as  claimed  in  claims  1-4,  c h a r a c t e r i s e d   i n  

that   the  j acke t   is  c losed  at  i t s   bottom  side  by  a  rubber  s e a l i n g .  

6.  Method  as  claimed  in  claims  1-5,  c h a r a c t e r i s e d   i n  

that   the  ha rdenab le   m a t e r i a l   is  s u p p l i e d ,   from  the  shore  by  means  of  a 

pump  via  a  hose  to  the  bottom  side  of  the  j a c k e t .  

7.  Jacket   for  the  underwater   r e p a i r   or  p r e s e r v a t i o n   o f  

s t r u c t u r e s   or  c o n s t r u c t i o n s   accord ing   to  a  method  de sc r ibed   in  c l a i m s  

1-5,  c h a r a c t e r i s e d   in  that   the  j acke t   is  provided  at  i t s   bottom  s i d e  

with  one  or  more  valves  for  supply ing   the  r epa i r   or  p r e s e r v i n g   m a t e r i a l .  

8.  Jacket   as  claimed  in  claim  7,  c h a r a c t e r i s e d   in  t h a t  

with  i t ,   the  o p e r a t i o n s   can  be  c a r r i e d   out  as  i n d i c a t e d   in  claims  1-5.  
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