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©  WORK  SHIP  FOR  INSTALLING  LARGE  OFFSHORE  STRUCTURE. 

Work  ship  used  to  install  a  large  offshore  structure  such 
as  a  marine  plant  onto  a  foundation  structure  installed  in  the 
sea  by  transporting  the  structure  to  the  installation  field.  The 
ship  has  a  lower  hull  (2),  a  plurality  of  guide  posts  (3)  along 
both  sides  of  the  hull  (2),  an  upper  hull  (4)  mounted  on  both 
sides  on  the  posts  (3)  so  that  it  can  be  raised,  and  elevation 
devices  (5)  for  raising  the  hull  (4)  up  the  posts  (3).  The  hull  (4) 
is  raised  up  the  posts  (3)  to  the  same  height  as  the 
foundation  structure,  thereby  enabling  the  easy  moving  and 
positioning  of  the  offshore  structure  from  the  hull  (4)  onto 
the  foundation  structure  without  the  use  of  a  crane  ship  or 
the  like. 





TECHNICAL  FIELD 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  w o r k i n g   s h i p  

f o r   i n s t a l l i n g   l a r g e   o f f s h o r e   s t r u c t u r e s ,   and  m o r e  

p a r t i c u l a r l y   to   a  w o r k i n g   s h i p   f o r   use   in  t r a n s p o r t i n g   a  

l a r g e - s c a l e   o f f s h o r e   s t r u c t u r e ,   such   as  an  o f f s h o r e   p l a n t ,  

to   t he   s i t e   of  i n s t a l l a t i o n   and  i n s t a l l i n g   t h e   s t r u c t u r e   o n  

a  f o u n d a t i o n   s t r u c t u r e   w h i c h   is   b u i l t   o f f s h o r e .  

BACKGROUND  ART 

O f f s h o r e   s t r u c t u r e s ,   such   as  e q u i p m e n t   f o r  

s u b m a r i n e   o i l   f i e l d s   and  o f f s h o r e   p l a n t s ,   to   be  i n s t a l l e d  

on  o f f s h o r e   f o u n d a t i o n   s t r u c t u r e s   a r e   l a r g e - s i z e d   a n d  

h e a v y ,   so  t h a t   i t   is   i m p o s s i b l e   to   b u i l d   t he   s t r u c t u r e  

in  t he   form  of  an  a s s e m b l y   and  i n s t a l l   t h e   a s s e m b l y   i n  

p l a c e   w i t h   use  of  a  c r a n e   s h i p   or  t h e   l i k e .   A c c o r d i n g l y  

i t   has  been   c o n v e n t i o n a l   p r a c t i c e   to  b u i l d   such  a  s t r u c t u r e  



in  t h e   form  of  d i v i d e d   b l o c k s   of  r e l a t i v e l y   s m a l l   s i z e s  

in  a c c o r d a n c e   w i t h   t he   c a p a c i t y   of  t h e   c r a n e   s h i p ,   l o a d  

t h e s e   b l o c k s   o n t o   a  deck   b a r g e   m o o r e d   a l o n g s i d e   t h e   q u a y  

of  t h e   f a c t o r y   or  b r o u g h t   i n t o   t h e   deck   w i t h   use   of  a n  

o f f s h o r e   c r a n e   or  g a t e - s h a p e d   c r a n e   in  t h e   f a c t o r y ,  

t r a n s p o r t   t h e   b l o c k s   to   t h e   s i t e   of  i n s t a l l a t i o n ,   i n s t a l l  

t h e   b l o c k s   on  a  f o u n d a t i o n   s t r u c t u r e   one  a f t e r   a n o t h e r  

w i t h  u s e   of  t he   c r a n e   s h i p   wh ich   s t r u c t u r e   has   a l r e a d y   b e e n  

b u i l t ,   and  t h e r e a f t e r   c o n n e c t   t he   b l o c k s   t o g e t h e r   by  p i p -  

i n g ,   w i r i n g ,   e t c .   T h i s   m e t h o d   t h e r e f o r e   has   t h e   p r o b l e m  

of  i n v o l v i n g   l a r g e   a m o u n t s   of  work  f o r   d e l i v e r i n g   t h e   b l o c k s  

f rom  t h e   f a c t o r y ,   i n s t a l l i n g   them  at   t h e   o f f s h o r e   s i t e  

and  c o n n e c t i n g   the   i n s t a l l e d   b l o c k s ,   b e i n g   i n e f f i c i e n t   a n d  

c o n s e q u e n t l y   n e c e s s i t a t i n g   a  p r o l o n g e d   p e r i o d   of  c o n s t r u c -  

t i o n   and  an  i n c r e a s e d   c o s t .  

The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   t o  

p r o v i d e   a  w o r k i n g   s h i p   w h i c h   i s   a d a p t e d   to   e a s i l y   t r a n s f e r  

a  l a r g e - s i z e d   o f f s h o r e   s t r u c t u r e   b u i l t   in  t h e   form  of  a n  

a s s e m b l y   or  l a r g e   b l o c k s   t h e r e o f   o n t o   a  f o u n d a t i o n   s t r u c -  

t u r e   so  t h a t   t he   l a r g e - s i z e d   o f f s h o r e   s t r u c t u r e   can  b e  

c o n s t r u c t e d   and  i n s t a l l e d   in  p l a c e   w i t h i n   a  g r e a t l y  

s h o r t e n e d   p e r i o d   of  t i m e .  

DISCLOSURE  OF  THE  INVENTION 

The  w o r k i n g   s h i p   of  t he   p r e s e n t   i n v e n t i o n   f o r  



i n s t a l l i n g   a  l a r g e   o f f s h o r e   s t r u c t u r e   c o m p r i s e s   a  l o w e r  

h u l l ,   a  p l u r a l i t y   of  g u i d e   p o s t s   e x t e n d i n g   u p w a r d   f r o m  

o p p o s i t e   s i d e   p o r t i o n s   of  t he   l o w e r   h u l l ,   an  u p p e r   h u l l  

s u p p o r t e d   a t   o p p o s i t e   s i d e   p o r t i o n s   by  t he   g u i d e   p o s t s   a n d  

m o v a b l e   u p w a r d   a n d  d o w n w a r d ,   and  l i f t i n g   means   f o r   m o v i n g  

t h e   u p p e r   h u l l   u p w a r d   and  downward   a l o n g   t h e   g u i d e   p o s t s .  

A c c o r d i n g l y   t h e   l a r g e   o f f s h o r e   s t r u c t u r e ,   w h i c h   i s   b u i l t  

in  t he   f o rm  of  an  a s s e m b l y ,   or  l a r g e   b l o c k s   t h e r e o f   can  b e  

l o a d e d   o n t o   t h e   u p p e r   h u l l   and  t r a n s p o r t e d   to   t h e   s i t e   o f  

i n s t a l l a t i o n ,   whe re   t he   u p p e r   h u l l   i s   l i f t e d  a l o n g   t h e   g u i d e  

p o s t s   to   t h e   same  l e v e l   as  a  f o u n d a t i o n   s t r u c t u r e ,   w i t h   t h e  

w o r k i n g   s h i p   h e l d   in  t he   v i c i n i t y   of  t he   f o u n d a t i o n   s t r u c -  

t u r e ,   so  t h a t   t h e   o f f s h o r e   s t r u c t u r e   or  b l o c k s   t h e r e o f   c a n  

be  t r a n s f e r r e d   f rom  the   u p p e r   h u l l   o n t o   t he   f o u n d a t i o n  

s t r u c t u r e   e a s i l y   w i t h o u t   u s i n g   any  c r a n e   s h i p   or  t h e   l i k e .  

I t   i s   t h e r e f o r e   p o s s i b l e   to  b u i l d   l a r g e   o f f s h o r e   s t r u c t u r e s  

in  t h e   fo rm  of  an  a s s e m b l y   or  as  d i v i d e d   in  b l o c k s   of  l a r g e r  

s i z e s ,   c o n s e q u e n t l y   m a k i n g   i t   p o s s i b l e   to   c o n s t r u c t   l a r g e r  

p o r t i o n s   in  a  f a c t o r y   u n d e r   c a r e f u l   c o n t r o l .   Thus  o f f s h o r e  

s t r u c t u r e s   can  be  b u i l t   w i t h   an  i m p r o v e d   q u a l i t y   w i t h i n   a  

s h o r t e n e d   p e r i o d   of  t i m e .   F u r t h e r m o r e ,   t he   i n v e n t i o n  

f a c i l i t a t e s   i n s t a l l a t i o n   at  t h e   o f f s h o r e   s i t e   and  r e d u c e s  

t he   amount   of  p i p i n g ,   w i r i n g   and  l i k e   c o n n e c t i n g   work  t o  

s h o r t e n   t h e   p e r i o d   of  i n s t a l l a t i o n .   As  a  r e s u l t ,   t he   i n v e n -  

t i o n ,   w h i c h   a s s u r e s   a  s h o r t e n e d   p e r i o d   of  c o n s t r u c t i o n ,  



p r o v i d e s   o f f s h o r e   s t r u c t u r e s   at   r e d u c e d   c o s t s .  

Wi th   t h e   w o r k i n g   s h i p   of  t he   p r e s e n t   i n v e n t i o n  

f o r   i n s t a l l i n g   l a r g e   o f f s h o r e   s t r u c t u r e s ,   a  s k i d w a y   i s  

p r o v i d e d   on  t h e   u p p e r   deck  of  t he   u p p e r   h u l l   f o r   t r a n s f e r -  

r i n g   t h e   o f f s h o r e   s t r u c t u r e .   The  l a r g e   o f f s h o r e   s t r u c t u r e  

or  l a r g e   b l o c k s   t h e r e o f   can  t h e r e f o r e   be  l o a d e d   and  u n l o a d e d  

w i t h   e a s e .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  s i d e   e l e v a t i o n   s h o w i n g   a  w o r k i n g   s h i p  

of  t he   p r e s e n t   i n v e n t i o n   f o r   i n s t a l l i n g   l a r g e   o f f s h o r e  

s t r u c t u r e s ;  

F i g .   2  is   a  p l a n   v iew  of  t he   s a m e ;  

F i g .   3  is   a  s i d e   e l e v a t i o n   s h o w i n g   t h e   w o r k i n g  

s h i p   l o a d e d   w i t h   a  l a r g e   o f f s h o r e   s t r u c t u r e ;  

F i g .   4  is   a  p l a n   v iew  of  t h e   s a m e ;  

F i g .   5  is   a  s i d e   e l e v a t i o n   s h o w i n g   t h e   w o r k i n g  

s h i p   m o o r e d   to   a  f o u n d a t i o n   s t r u c t u r e ;   a n d  

F i g .   6  i s   a  s i d e   e l e v a t i o n   s h o w i n g   t h e   o f f s h o r e  

s t r u c t u r e   b e i n g   t r a n s f e r r e d   o n t o   t h e   f o u n d a t i o n   s t r u c t u r e .  

BEST  MODE  OF  CARRYING  OUT  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   b e l o w  

in  g r e a t e r   d e t a i l   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g  

d r a w i n g s .  



As  shown  in  F i g .   1  and  F i g .   2,  a  w o r k i n g   s h i p   1 

f o r   i n s t a l l i n g   l a r g e   o f f s h o r e   s t r u c t u r e s   c o m p r i s e s   a  l o w e r  

h u l l   2,  a  p l u r a l i t y   of  g u i d e   p o s t s   3  e x t e n d i n g   u p w a r d  

f rom  o p p o s i t e   s i d e   p o r t i o n s   of  t h e   l o w e r   h u l l   2,  an  u p p e r  

h u l l   4  s u p p o r t e d   at   o p p o s i t e   s i d e   p o r t i o n s   by  t h e   g u i d e  

p o s t s   3  and  m o v a b l e   u p w a r d   and  d o w n w a r d ,   and  l i f t i n g   m e a n s  

( j a c k i n g - u p   m e a n s )   5  f o r   mov ing   t h e   u p p e r   h u l l   4  u p w a r d  

and  d o w n w a r d   a l o n g   t he   g u i d e   p o s t s   3.  The  l o w e r   h u l l   2  a n d  

t he   u p p e r   h u l l   4  a re   each   in  t he   form  of  a  box .   The  u p p e r  

s i d e   of  t h e   l o w e r   h u l l   2  and  b o t h   u p p e r   and  l o w e r   s i d e s   o f  

t he   u p p e r   h u l l   4  a re   h o r i z o n t a l .   The  l i f t i n g   means   5,  e a c h  

p r o v i d e d   f o r   e a c h   of  the   g u i d e   p o s t s   3,  a re   f i x e d   to   t h e  

u p p e r   deck   6  of  t h e   u p p e r   h u l l   4.  The  g u i d e   p o s t s   3  e a c h  

e x t e n d   v e r t i c a l l y   t h r o u g h   t he   u p p e r   h u l l   4  and  t h e   l i f t i n g  

means   5.  By  means   of  t he   l i f t i n g   means   5,  t h e   u p p e r   h u l l   4 

is   m o v a b l e   u p w a r d   and  downward   a l o n g   t h e   g u i d e   p o s t s   3  a n d  

can  be  s e c u r e d   to   t he   g u i d e   p o s t s   3  a t   t h e   d e s i r e d   l e v e l .  

P r o v i d e d   on  t he   u p p e r   deck   6  of  t h e   u p p e r   h u l l   4 

a re   a  s k i d w a y   7  f o r   f a c i l i t a t i n g   l o a d i n g   and  u n l o a d i n g   o f  

l a r g e - s i z e d   s t r u c t u r e s ,   a  known  t r a n s f e r   d e v i c e   ( n o t   s h o w n )  

of  t he   h y d r a u l i c   or  w inch   w i r e   t y p e   f o r   moving   t h e   s t r u c t r u e  

on  the   s k i d w a y   7,  and  a  c o n t r o l   room  8  f o r   o p e r a t i n g   t h e  

l i f t i n g   means   5,  e t c .  

A  l a r g e   o f f s h o r e   s t r u c t u r e   c o n s t i t u t i n g   a  p l a n t ,  

fo r   e x a m p l e ,   w i l l   be  i n s t a l l e d   in  t he   f o l l o w i n g   m a n n e r   w i t h  



use  of  t he   w o r k i n g   s h i p   1  d e s c r i b e d   above   ( s ee   F i g .   3  t o  

F i g .   6 ) .  

F i r s t ,   t h e   s t e r n   end  of  t h e   w o r k i n g   s h i p   1  i s  

b r o u g h t   a l o n g s i d e   t h e   quay   9  of  t he   f a c t o r y ,   w i t h   t he   u p p e r  

h u l l   4  l o w e r e d   to   t h e   u p p e r   s i d e   of  t he   l o w e r   h u l l   2,  a n d  

t h e   s k i d w a y   7  of  t h e   w o r k i n g   s h i p   1  i s   p o s i t i o n e d   at   t h e  

same  l e v e l   as  a  s k i d w a y   10  on  the   quay  9  by  a d j u s t i n g   t h e  

b a l l a s t   of  t h e   l o w e r   h u l l   2.  The  l a r g e   o f f s h o r e   s t r u c t u r e  

11  b u i l t   in  t h e   fo rm  of  an  a s s e m b l y   in  t h e   f a c t o r y   i s   t h e n  

t r a n s f e r r e d   f rom  t h e   s k i d w a y   10  on  t he   quay   9  o n t o   t h e  

s k i d w a y   7  on  t h e   w o r k i n g   s h i p   1  by  t h e   t r a n s f e r   d e v i c e   o n  

t h e   s h i p   1  or  a  t r a n s f e r   d e v i c e   p r o v i d e d   on  t h e   quay   9  ( s e e  

F i g .   3  and  F i g .   4 ) .  

The  o f f s h o r e   s t r u c t u r e   11  t r a n s f e r r e d   to   a  

s p e c i f i e d   p o s i t i o n   i s   f a s t e n e d   to  t he   u p p e r   h u l l   4  when  s o  

d e s i r e d ,   and  t h e   w o r k i n g   s h i p   1  i s   t o w e d   by  a  t u g b o a t   o r  

t he   l i k e   to  t he   s i t e   w h e r e   t he   s t r u c t u r e   i s   to   be  i n s t a l l e d .  

A  f o u n d a t i o n   s t r u c t u r e   ( j a c k e t )   12  f o r   s u p p o r t i n g  

t h e   o f f s h o r e   s t r u c t u r e   i s   f i x e d   to   t he   sea   b o t t o m   at   t h e  

s i t e .   The  f o u n d a t i o n   s t r u c t u r e   12  has   an  u p p e r   end  p r o j e c t -  

ing  above   t h e   s u r f a c e   of  t h e   sea  and  c a r r y i n g   a  cap  t r u s s  

1 3 .  

A f t e r   t h e   w o r k i n g   s h i p   1  l o a d e d   w i t h   t h e   o f f s h o r e  

s t r u c t u r e   11  has  r e a c h e d   t he   s i t e ,   t h e   s h i p   1  i s   m o o r e d   t o  

t h e   f o u n d a t i o n   s t r u c t u r e   12,  and  t he   p o s i t i o n   of  t he   s h i p  



i s   a d j u s t e d   ( s ee   F i g .   5 ) .  

By  t he   l i f t i n g   means  5,  t he   u p p e r   h u l l   4  i s   t h e n  

l i f t e d   a l o n g   t h e  g u i d e   p o s t s   3  and  l o c k e d   in  t he   p o s i t i o n  

w h e r e   t he   s k i d w a y   7  i s   at   t h e   same  l e v e l   as  t h e   cap  t r u s s  

13.  S u b s e q u e n t l y   a  t e m p o r a r y   s k i d   is   p r o v i d e d   b e t w e e n   t h e  

u p p e r   h u l l   4  and  t h e   cap  t r u s s   13.  The  o f f s h o r e   s t r u c t u r e  

11  i s   t r a n s f e r r e d   f rom  t h e   u p p e r   h u l l   4  to  t h e   s p e c i f i e d  

p o s i t i o n   on  t h e   cap  t r u s s   13  w i t h   use  of  t h e   t r a n s f e r   d e v i c e  

on  t he   w o r k i n g   s h i p   1  ( s ee   F i g .   6) .   F i n a l l y   t he   o f f s h o r e  

s t r u c t u r e   11  i s   s e c u r e d   to  t he   cap  t r u s s   13  as  by  w e l d i n g .  

The  c o n s t r u c t i o n   of  t he   l o w e r   h u l l   2  and  the   u p p e r  

h u l l   4  and  t h e   number   of  t h e   g u i d e   p o s t s   3  a r e   no t   l i m i t e d  

to  t h o s e   of  t h e   a b o v e   e m b o d i m e n t   bu t   can   be  v a r i e d  

s u i t a b l y .  

INDUSTRIAL  APPLICATION 

The  w o r k i n g   s h i p   a c c o r d i n g   to   t he   p r e s e n t   i n v e n -  

t i o n   is  s u i t e d   to   use   in  t r a n s p o r t i n g   a  l a r g e   o f f s h o r e  

s t r u c t u r e ,   such   as  an  o f f s h o r e   p l a n t ,   to   t h e   s i t e   o f  

i n s t a l l a t i o n   and  i n s t a l l i n g   the   s t r u c t u r e   on  a  f o u n d a t i o n  

s t r u c t u r e   w h i c h   is   b u i l t   o f f s h o r e .  



1.  A  w o r k i n g   s h i p   fo r   i n s t a l l i n g   l a r g e   o f f s h o r e  

s t r u c t u r e s   c o m p r i s i n g   a  l o w e r   h u l l   2,  a  p l u r a l i t y   of  g u i d e  

p o s t s   3  e x t e n d i n g   u p w a r d   f rom  o p p o s i t e   s i d e   p o r t i o n s   of  t h e  

l o w e r   h u l l   2,  an  u p p e r   h u l l   4  s u p p o r t e d   at   o p p o s i t e   s i d e  

p o r t i o n s   by  t h e   g u i d e   p o s t s   3  and  m o v a b l e   u p w a r d   a n d  

d o w n w a r d ,   and  l i f t i n g   means  5  f o r   m o v i n g   t h e   u p p e r   h u l l   4 

u p w a r d   and  downward   a l o n g   t he   g u i d e   p o s t s   3 .  

2.  A  w o r k i n g   s h i p   fo r   i n s t a l l i n g   l a r g e   o f f s h o r e  

s t r u c t u r e s   as  d e f i n e d   in  c l a i m   1  w h e r e i n   a  s k i d w a y   7  i s  

p r o v i d e d   on  t h e   u p p e r   deck   6  of  t h e   u p p e r   h u l l   4  f o r   t r a n s -  

f e r r i n g   t h e   l a r g e   o f f s h o r e   s t r u c t u r e .  
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