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©  A  method  of  building  a  foundation,  and  shuttering  unit  for  the  application  of  said  method. 
©  A  method  of  building  a  foundation,  comprising  ,  - 

-  making  an  excavation  for  the  foundation,  "  *? 
-  building  the  foundation  shuttering  and  arranging  a  iv  >  -  '  '  . .   '  ~~~  ~ 

reinforcement  therein,  7  f o N ^ V /  
-  pouring  concrete  and  subsequently  allowing  the  same  .  �  ,  

"  \  i  > 
to  harden,  and  J   ̂ -  L-_  1  _  

-  filling  up  the  excavation,  |  1  1  \~' wherein  the  foundation  shuttering  is  a  prefabricated  perma-  ,   ̂ "  
' 

nent-shuttering  unit  provided  with  reinforcement,  and  that  f|  \  |  j 
the  excavation  is  filled  up  after  said  shuttering  unit  has  been  "  ,  \  ;>—  —  |  — 
placed  therein  and  before  the  concrete  is  poured.  1  5-  1  I  ! 
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A   method  of  building  a  foundation,  comprising 
-  making  an  excavation  for  the  foundation, 
-  building  the  foundation  shuttering  and  arranging  a 

reinforcement  therein, 
-  pouring  concrete  and  subsequently  allowing  the  same 

to  harden,  and 
-  filling  up  the  excavation, 

wherein  the  foundation  shuttering  is  a  prefabricated  perma- 
nent-shuttering  unit  provided  with  reinforcement,  and  that 
the  excavation  is  filled  up  after  said  shuttering  unit  has  been 
placed  therein  and  before  the  concrete  is  poured. 



This  i n v e n t i o n   r e l a t e s   to  a  method  of  b u i l d i n g   a  f o u n d a t i o n ,  

compris ing  making  an  excava t i on   for  such  f o u n d a t i o n ,   b u i l d i n g   t h e  

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

concre te   and  s u b s e q u e n t l y   a l lowing   the  same  to  harden,   and  f i l l i n g   up 
the  e x c a v a t i o n .  

The  b u i l d i n g   of  f ounda t ions   is  in  p r a c t i c e   being  done  on  a  

large  sca le   by  the  above  method.  There  are  some  d i s a d v a n t a g e s   i n h e r e n t  

in  th i s   method,  which  have  a  c o s t - i n c r e a s i n g   e f f e c t .   Thus  the  e r e c t i o n  

of  the  f ounda t i on   s h u t t e r i n g   and  the  i n s t a l l a t i o n   of  a  r e i n f o r c e m e n t  

t h e r e i n   is  a  p iece   of  workmanship  which  even  under  w e a t h e r - w o r k i n g  

c o n d i t i o n s   r e q u i r e s   many  man-hours ,   while  the  time  r e q u i r e d   is  c o n -  

s i d e r a b l y   l eng thened   in  the  case  of  r e g u l a r   l a y - o f f s   due  to  w e a t h e r  

c o n d i t i o n s .   As  the  founda t ion   s h u t t e r i n g   and  the  r e i n f o r c e m e n t   a r e  

i n s t a l l e d   in  the  e x c a v a t i o n ,   the  l a t t e r   should  be  c o n s i d e r a b l y   l a r g e r  
than  the  e x t e n t   of  the  founda t ion   s h u t t e r i n g   in  order   t h a t   t he re   may 
be  s u f f i c i e n t   space  for  the  n e c e s s a r y   work  to  be  done.  In  p r i n c i p l e  

the  s h u t t e r i n g   remains  in  p lace   u n t i l   the  concre te   has  h a r d e n e d  

s u f f i c i e n t l y ,   w h e r e a f t e r   the  s h u t t e r i n g   is  taken  down  and  the  e x c a v a -  
t ion   is  f i l l e d   up.  Up  to  the  time  the  e x c a v a t i o n   is  f i l l e d   up  i t   s h o u l d  

g e n e r a l l y  b e  d e w a t e r e d ,   or  o ther   p r e c a u t i o n s   should  be  taken  to  p r e v e n t  
i t   from  being  f l o o d e d .  

I t   is  an  o b j e c t   of  the  i n v e n t i o n   to  improve  t h i s   method  i n  

such  a  manner  t h a t   a  founda t ion   can  be  i n s t a l l e d   in  a  s h o r t e r   t i m e  

at  l e s s e r   cos t ,   and  is  c h a r a c t e r i z e d ,   to  t h i s   e f f e c t ,   in  t h a t   t h e  

founda t ion   s h u t t e r i n g   is  a  p r e f a b r i c a t e d ,   p e r m a n e n t - s h u t t e r i n g   u n i t  

provided  with  r e i n f o r c e m e n t ,   and  t h a t   the  e x c a v a t i o n   is  f i l l e d   up 
a f t e r   said  s h u t t e r i n g   uni t   has  been  p l aced   t h e r e i n   and  before   t h e  

concre te   is  p o u r e d .  

A  p r e f a b r i c a t e d   s h u t t e r i n g   un i t   p rov ided   with  r e i n f o r c e m e n t  

can  be  manufac tu red   in  a  s u i t a b l e   space  so  t h a t   l a y - o f f s   due  to  b a d  

weather  are  avoided .   The  s h u t t e r i n g   un i t   can  be  t r a n s p o r t e d   f rom 

the  p lace   of  manufac ture   to  the  b u i l d i n g   s i t e ,   and  p laced   in  the  e x -  
c a v a t i o n .   The  e x c a v a t i o n   i t s e l f   can  thus  be  made  s m a l l e r ,   because  no 



e r e c t i o n   work  needs  to  be  done  for  the  f ounda t i on   s h u t t e r i n g   and  t h e  

reLnSrcement  in such  e x c a v a t i o n   or  t r ench .As   the  p r e f a b r i c a t e d   s h u t t e r -  

ing  un i t   is  a  permanent   s h u t t e r i n g ,   which  is  l e f t   in  the  ground  a f t e r  

the  concre te   has  been  poured ,   the  e x c a v a t i o n   can  be  f i l l e d   up  b e f o r e  

pour ing   the  c o n c r e t e ,   so  t h a t   the  e x c a v a t i o n   of  s m a l l e r   d i m e n s i o n s  

in  a d d i t i o n   needs  to  be  dewatered   for   a  shor t   p e r i o d   of  time  o n l y .  

With  a  s u i t a b l e   s e l e c t i o n   of  the  s h u t t e r i n g   m a t e r i a l ,   for  e x a m p l e ,  

p o l y s t y r e n e   foam ,  the  c o n c r e t e   is  hardened  in  i n s u l a t e d   s u r r o u n d i n g s ,  

which  is  an  a d d i t i o n a l   advantage  in  p a r t i c u l a r   in  h i g h l y   c o r r o s i v e  

c o n d i t i o n s .   In  a d d i t i o n ,   when  i n s t a l l i n g   f o u n d a t i o n s   for  g r o u n d  

f l o o r s   for  housing,   a  good  f l o o r   i n s u l a t i o n   can  be  o b t a i n e d .   F i l l i n g  

up  the  excava t ion   be fo re   the  c o n c r e t e  i s   poured,   f u r t h e r   gives  t h e  

advantage   t h a t   the  b a c k f i l l   p rov ides   the  n e c e s s a r y   c o u n t e r p r e s s u r e   t o  

the  c o n c r e t e ,   so  t h a t   such  c o u n t e r - p r e s s u r e   need  not  e x c l u s i v e l y   be  

p rov ided   by  the  r i g i d   wal l s   of  the  s h u t t e r i n g   or  by  s t r u t s   p l a c e d  

a g a i n s t   such  w a l l s .  

The  i n v e n t i o n   f u r t h e r   r e l a t e s   to  a  s h u t t e r i n g   un i t   for  t h e  

a p p l i c a t i o n   of  the  method.   This  s h u t t e r i n g   un i t   compr ises   a  box 

s t r u c t u r e   having  four  d i m e n s i o n a l l y   s t a b l e   wal ls   and  a  bot tom,  as  w e l l  

as  a  r e i n f o r c e m e n t   cage  accommodated  t h e r e i n ,   and  secured   by  means  o f  

space r   members  in  spaced  r e l a t i o n s h i p   to  the  wall   and  the  b o t t o m .  

The  h o r i z o n t a l   s t i f f n e s s   between  the  four  wa l l s   of  the  s h u t t e r -  

ing  and  the  spacer   members  and  r e i n f o r c e m e n t   cage  p l a c e d   t h e r e i n   i s  

p r e f e r a b l y   produced  by  winding  b r ac ing   wire  around  the  four  w a l l s .  

The  v e r t i c a l   s t i f f n e s s   between  the  wal ls   and  the  bottom  can  be  

r e a l i z e d   in  the  same  way.  P r e f e r a b l y ,   however,  at  l e a s t   one  r i g i d  

s t r i p   is  p laced  on  top  of  the  s h u t t e r i n g   u n i t ,   which  s t r i p   is  c o n n e c t -  

ed  with  the  bottom  of  the  s h u t t e r i n g   un i t   by  means  of  b r a c i n g   w i r e s .  

For  the  s i d e w a l l s   and  the  bottom  of  the  s h u t t e r i n g   u n i t ,   any 
m a t e r i a l   of  s u f f i c i e n t   d i m e n s i o n a l   s t a b i l i t y   can  in  p r i n c i p l e   be  

used.   P r e f e r a b l y   the  wal l s   and  the  bottom  are  formed  of  p o l y s t y r e n e  

foam.  Because,  when  a  box  s t r u c t u r e   of  p o l y s t y r e n e   foam  is  wound, 

the  b r ac ing   wires  could  cut  th rough  the  foam,  when  p o l y s t y r e n e   foam 

is  used  compression  p i e c e s   are  a r ranged   at  the  c o r n e r s   of  the  w a l l s ,  

around  which  corner   p i e c e s   the  b r ac ing   wires  are  wound. 



The  s h u t t e r i n g   un i t   may  have  a  uniform  d i a m e t e r ,   but  a l t e r n a -  

t i v e l y   is  s tepped  in  the  d i r e c t i o n   of  i t s   h e i g h t ,   d e c r e a s i n g   in  d i a -  

meter   upwardly.   Such  a  shape  is  used  in  c a s t i n g   the  base  of  a  column.  

The  method  and  the  s h u t t e r i n g   uni t   accord ing   to  the  i n v e n t i o n  

w i l l   now  be  d e s c r i b e d   in  more  d e t a i l   with  r e f e r e n c e   to  the  accompany- 

ing  d rawings .   In  sa id   d r a w i n g s  

Fig.  1  shows  a  top  plan  view  of  a  s h u t t e r i n g   u n i t ;  

Fig.  2  shows  a  c r o s s - s e c t i o n a l   view  of  a  s h u t t e r i n g   uni t   in  a 

dug- in   p o s i t i o n ;  

Fig.  3  shows  a  s h u t t e r i n g   uni t   for  c a s t i n g   a  p i l e   h e a d ;  

Fig.  4  and  5  show  a  s h u t t e r i n g   un i t   for  c a s t i n g   the  base  o f  

a  column;  and 

Fig.  6  shows  a  c r o s s - s e c t i o n a l   view  of  a  s h u t t e r i n g   un i t   f o r  

a  f l o o r   f o u n d a t i o n .  

Figs .   1-2  show  a  s h u t t e r i n g   uni t   1  for  a  b lock  f o u n d a t i o n .  

The  s h u t t e r i n g   un i t   comprises   a  r e i n f o r c e m e n t   cage  4,  commonly  made 

of  c o n v e n t i o n a l   r e i n f o r c e m e n t   rods  and  i n t e r c o n n e c t e d   to  produce  t h e  

d e s i r e d   d imens iona l   s t a b i l i t y .   Along,  and  on,  the  s i d e w a l l s   and  bo t t om 

of  the  cage  4,  spacer   members  5  are  p rovided   and  connec ted   in  a  

s u i t a b l e   manner  to  the  r e i n f o r c i n g   rods  of  cage  4.  The  spacer   members 

5  are  p r e f e r a b l y   made  of  cement  concre te   or  s y n t h e t i c   p l a s t i c s  
m a t e r i a l .   Placed  in  c o n t a c t   with  spacer   members  5  are  four  s h u t t e r i n g  

pane l s   2,  s e rv ing   as  s i d e w a l l s ,   and  p o s s i b l y   a  bottom  3.  The  m a t e r i a l  

for  s i d e w a l l s   2  and  bottom  3  can  be  s e l e c t e d   from  many  s u i t a b l e   k i n d s  

of  m a t e r i a l ,   n a t u r a l l y   t a k i n g   into  account   tha t   the  s h u t t e r i n g   unit   1 

is  used  as  a  permanent  s h u t t e r i n g .  

In  a d d i t i o n   to  wood  or  s y n t h e t i c   p l a s t i c s   m a t e r i a l ,   p o l y s t y r e n e   foam 

is  a  h igh ly   s u i t a b l e   m a t e r i a l ,   e s p e c i a l l y   on  account   of  i t s   good 

t h e r m o - i n s u l a t i n g   p r o p e r t i e s   and  low  water  a b s o r p t i o n .   H o r i z o n t a l  

s t i f f n e s s   between  s i d e w a l l s   2,  spacer   members  5,  and  r e i n f o r c i n g   cage  
4  is  accomplished  by  means  of  b rac ing   wires  6 , 6 ' ,   p r e f e r a b l y   g a l v a n i z e d  
meta l   wire,   or  s y n t h e t i c   p l a s t i c s   m a t e r i a l ,   by  means  of  which  t h e  

s h u t t e r i n g   un i t   1  b u i l t   up  from  loose  p a r t s   is  connec ted   to  form  a 

t r a n s p o r t a b l e   un i t .   These  b r ac ing   wires  6'  can  be  a r ranged   h o r i z o n t a l -  

ly  in  two  mutua l ly   p e r p e n d i c u l a r   d i r e c t i o n s ,   and  ex tend  t r a n s v e r s e l y  

t h rough   the  r e i n f o r c e m e n t   cage  4.  Bracing  wires  6'  extend  through  two 



opposed  s idewa l l s   and  are  locked  in  a  s u i t a b l e   manner  a g a i n s t   t h e  

o u t e r w a l l   t h e r e o f .   The  b r a c i n g   wires  may  a l t e r n a t i v e l y   be  wound  a r o u n d  

s h u t t e r i n g   unit   1.  In  t h a t   case  the  b r a c i n g   wires   are  p r e f e r a b l y  

s t r a p s   of  s y n t h e t i c   p l a s t i c s   m a t e r i a l   as  f r e q u e n t l y   used  in  t h e  

pack ing   i n d u s t r y .   Fig.  1  shows  both  p o s s i b i l i t i e s .   If   the  m a t e r i a l  

of  the  s idewa l l s   is  s u f f i c i e n t l y   p r e s s u r e - r e s i s t a n t ,   or  i f   p l a s t i c s  

s t r a p s   are  used  as  the  b r a c i n g   wi res ,   b r ac ing   wires   6  may  be  wound 

d i r e c t   around  the  s i d e w a l l s .   When,  for  example,  p o l y s t y r e n e   foam  i s  

used,   i t   is  necessary   to  use  compress ion  p i eces   7,  for  example  o f  

wood,  to  prevent   the  b r a c i n g   wires  6  from  c u t t i n g   in to   the  m a t e r i a l  

of  s i d e w a l l s   2 .  

In  add i t ion   to  b r a c i n g   wires  6  wound  around  the  s h u t t e r i n g  

u n i t ,   and  bracing  wires  6'  ex t end ing   th rough  cage  4,  s i d e w a l l s   2 

may  be  d i r e c t l y   f ixed  to  space r s   5,  which  are  p rov ided   for  the  p u r p o s e  
with  outwardly  p r o j e c t i n g   pins  ex t end ing   th rough  s i d e w a l l s   2,  and  on  

which  a  clamping  member  can  be  s h i f t e d   which  p r e s s e s   s i dewa l l   2  i n t o  

c o n t a c t   with  the  s p a c e r s .  
If   the  s h u t t e r i n g   uni t   1  is  p rov ided   with  a  bottom  3,  the  l a t t e r  

is  f ixed   by  means  of  v e r t i c a l l y   ex t end ing   b r ac ing   wires  6".  The  bo t t om 

3  is  p r e f e r a b l y   p rovided   with  a  p e r i p h e r a l   groove  3'  (Fig.  2)  for  r e -  

c e i v i n g   the  s idewal l s   2  t h e r e i n ,   t h e r eby   s u p p o r t i n g   the  s idewa l l s   2 

and  p r e v e n t i n g   the  movement  of  the  bottom  3  r e l a t i v e   to  the  s i d e w a l l s  

2.  The  top  ends  of  these   b r ac ing   wires  6"  may  be  s ecu red ,   for  example ,  

to  the  top  r e i n f o r c i n g   rods  of  cage  4,  or  to  a  s t r i p   9  suppor ted   on  

s i d e w a l l s   2,  which  s t r i p   may  be  of  c ruc i fo rm  shape  (Fig.  2 ) .  

Owing  to  the  use  of  the  b r ac ing   wires  or  s t r a p s   6 , 6 ' ,   s i d e w a l l s   2 ,  

bottom  3  and  r e i n f o r c i n g   cage  4  form  a  s t a b l e   whole.  The  use  of  an 

adhes ive   for  i n t e r c o n n e c t i n g   w a l l s ,   bottom  and  spacer   members  i s  

t h e r e f o r e   unnecessary .   When  the  s h u t t e r i n g   un i t   has  been  p laced  i n  

p o s i t i o n   in  an  e x c a v a t i o n ,   s t r i p   9  can  be  removed  for  r e - u s e .  

If   de s i r ed ,   the  bottom  3  of  the  s h u t t e r i n g   un i t   may  be  o m i t t e d .  

In  t h a t   case  there   is  employed  a  working  f loo r   of  lean  c o n c r e t e ,  

poured  in  s i t u   on  the  bottom  of  the  e x c a v a t i o n .  

Fig.  2  shows  the  s h u t t e r i n g   un i t   1  of  Fig.   1  in  the  dug-in  . .  
p o s i t i o n .   The  excava t ion   8  in  the  bottom  is  i n d i c a t e d   in  ghost  o u t -  

l i n e .  



The  e x c a v a t i o n   8  need  not  be  much  l a r g e r   than  the  dimensions  of  t h e  

s h u t t e r i n g   u n i t .   After   the  s h u t t e r i n g   un i t   1  has  been  placed  in  p o s i -  

t ion   in  the  e x c a v a t i o n ,   the  l a t t e r   is  f i l l e d   up  again .   S u b s e q u e n t l y ,  

conc re t e   is  poured  in to   the  i n t e r i o r   of  the  s h u t t e r i n g   uni t   1,  w i t h  

the  b a c k f i l l   in  the  e x c a v a t i o n   8 . p r o v i d i n g   for  s u f f i c i e n t   c o u t e r -  

p r e s s u r e   on  the  s ide 'wal ls   of  s h u t t e r i n g   un i t   1,  as  i n d i c a t e d   by  

arrows  in  Fig.  2.  After   the  c a s t i n g   of  the  c o n c r e t e ,   the  top  of  t h e  

s h u t t e r i n g   un i t   1  may,  i f   d e s i r e d ,   be  covered   to  cause  the  c o n c r e t e  

to  harden  more  r a p i d l y .  

Fig.  3  i l l u s t r a t e s   an  example  of  a  s h u t t e r i n g   uni t   a c c o r d i n g  

to  the  i n v e n t i o n ,   in  t h i s   case  for  c a s t i n g   a  p i l e   head.  The  s h u t t e r -  

ing  un i t   11  is  p l aced   on  a  p i l e   10  rammed  or  screwed  into  the  g r o u n d .  

The  bottom  of  the  s h u t t e r i n g   uni t   11  is  formed  with  an  ape r tu re   12 

to  permi t   s l i p p i n g   the  bottom  over  the  head  of  p i l e   10.  Fig.  4 

d i a g r a m m a t i c a l l y   shows  a  s tepped  s h u t t e r i n g   u n i t   13  s u i t a b l e   f o r  

c a s t i n g   the  base  of  a  column.  S h u t t e r i n g   u n i t   13  comprises  a  w i d e r  

lower  p o r t i o n   14  and  a  super imposed  p o r t i o n   15  of  smal le r   d i a m e t e r .  

In  c a s t i n g   the  base  of  a  column  as  shown  in  Fig.  4,  the  method  a c c o r d -  

ing  to  the  i n v e n t i o n   must  be  c a r r i e d   out  at  l e a s t   p a r t i a l l y   t w i c e  

over.   After   p l a c i n g   s h u t t e r i n g   un i t   13  in  an  e x c a v a t i o n ,   the  e x c a v a -  

t i on   is  f i l l e d   up  to  the  rim  of  the  lower  p o r t i o n   14  only,   w h e r e -  

a f t e r   t h i s   lower  p o r t i o n   14  is  f i l l e d   up  with  c o n c r e t e .   The  top  p o r -  
t i on   15  of  the  s h u t t e r i n g   un i t   13  has  then  p r e f e r a b l y   been  d e t a c h e d  

from  the  lower  p o r t i o n   14.  When  the  column  base  has  s u f f i c i e n t l y  

ha rdened ,   the  p o r t i o n   15  of  the  s h u t t e r i n g   u n i t   13  is  placed  a r o u n d  

the  r e i n f o r c e m e n t   cage  for  the  top  p a r t ,   w h e r e a f t e r   the  e x c a v a t i o n  

can  be  f u l l y   f i l l e d   up  with  the  bottom  m a t e r i a l .   Subsequen t ly ,   the  p o r -  
t i o n   15  is  f i l l e d   with  c o n c r e t e .   The  s h u t t e r i n g   un i t   13  for  a  column 

base  as  shown  d i a g r a m m a t i c a l l y   in  Fig.  4  is  shown  more  c l e a r l y   i n  

p e r s p e c t i v e   view  in  Fig.  5 .  

The  method  accord ing   to  the  i n v e n t i o n   can  be  used  with  a d v a n t a g e  

in  making  f loo r   f o u n d a t i o n s   for  housing.   An  example  for  such  a  c o n -  

s t r u c t i o n   is  shown  d i a g r a m m a t i c a l l y   in  Fig.  6.  The  foundat ion   beam 

extends  p e r p e n d i c u l a r   to  the  plane  of  the  page  and  r e s t s   o n  a  

p l u r a l i t y   of  p i l e s   16  rammed  or  screwed  in to   the  bottom  in  a  s u i t a b l e  

manner.  Des igna ted   by  18  is  the  r e i n f o r c e m e n t   cage  for  the  f o u n d a t i o n  

beam,  sur rounded  by  wal ls   17  of  p o l y s t y r e n e   foam,  which  in  t h i s   c a s e  



is  p r e f e r r e d   for  i t s   i n s u l a t i n g   p r o p e r t i e s .   The  spacer   members  p r o -  

vided  between  walls   17  and  r e i n f o r c e m e n t   cage  18  are  not  shown  in  t h e  

drawing.   Des igna ted   by  22  is  a  r e i n f o r c e d   conc re te   f l o o r  -   the  g round  

f l o o r  -   which  is  p e r p e n d i c u l a r   to  the  main  f ounda t i on   beam.  Shown  a t  

19  is  an  ou t e r   wall  bea r ing   on  founda t ion   beam  17,18,   and  at  20  a n  

inner   wa l l ,   with  a  p o l y s t y r e n e   foam  layer   21  being  p r o v i d e d   in  t h e  

gap  between  the  two  walls   19,20  by  way  of  i n s u l a t i o n .  



1.  A  method  of  b u i l d i n g   a  f o u n d a t i o n ,   c o m p r i s i n g  

-  making  an  e x c a v a t i o n   for  the  f o u n d a t i o n ,  

-  b u i l d i n g   the  f ounda t ion   s h u t t e r i n g   and  a r r a n g i n g   a  r e i n f o r c e m e n t  

t h e r e i n ,  

-  pou r ing   c o n c r e t e   and  s u b s e q u e n t l y   a l l owing   the  same  to  harden,   and 

-  f i l l i n g   up  the  e x c a v a t i o n ,  

c h a r a c t e r i z e d   in  t h a t   the  f ounda t i on   s h u t t e r i n g   is  a  p r e f a b r i c a t e d  

p e r m a n e n t - s h u t t e r i n g   unit   p rovided   with  r e i n f o r c e m e n t ,   and  t h a t   t h e  

e x c a v a t i o n   is  f i l l e d   up  a f t e r   said  s h u t t e r i n g   uni t   has  been  p l a c e d  

t h e r e i n   and  before   the  concre te   is  p o u r e d .  

2.  A  s h u t t e r i n g   uni t   for  the  a p p l i c a t i o n   of  the  method  a c c o r d -  

ing  to  claim  1,  c h a r a c t e r i z e d   in  t h a t   the  s h u t t e r i n g   un i t   c o m p r i s e s  

-  a  box  s t r u c t u r e   c o n s i s t i n g   of  four  d i m e n s i o n a l l y   s t a b l e   wal ls   and 

o p t i o n a l l y   a  bot tom,  and 

-  a  r e i n f o r c e m e n t   cage  provided  t h e r e i n ,   which  by  means  of  s p a c e r  
members  is  secured   in  spaced  r e l a t i o n s h i p   to  the  wal ls   and  t h e  

bottom,  i f   a n y .  
3.  A  s h u t t e r i n g   uni t   accord ing   to  claim  2,  c h a r a c t e r i z e d   i n  

t ha t   the  four  wal ls   of  the  s h u t t e r i n g   uni t   are  connected   with  b r a c i n g  

wires  to  the  r e i n f o r c e m e n t   cage  to  p rov ide   h o r i z o n t a l   s t i f f n e s s   b e -  

tween  these   w a l l s ,   the  spacer   members  and  the  r e i n f o r c e m e n t   c a g e .  
4.  A  s h u t t e r i n g   uni t   accord ing   to  claims  2-3,  c h a r a c t e r i z e d   i n  

t h a t   at  the  top  of  the  s h u t t e r i n g   u n i t   at  l e a s t   one  r i g i d   s t r i p   r e s t s  

on  the  w a l l s ,   which  s t r i p   is  connec ted   with  the  bottom  of  the  s h u t t e r -  

ing  uni t   by  means  of  b rac ing   wires  to  p rov ide   v e r t i c a l   s t i f f n e s s   b e -  

tween  t h i s   bottom  and  the  r e i n f o r c e m e n t   c a g e .  
5.  A  s h u t t e r i n g   uni t   a cco rd ing   to  claims  2-4,  c h a r a c t e r i z e d  

in  t h a t   the  s i d e w a l l s   and  the  bottom  t h e r e o f   c o n s i s t   of  p o l y s t y r e n e  

foam. 

6.  A  s h u t t e r i n g   uni t   a cco rd ing   to  claims  2-5,  c h a r a c t e r i z e d   i n  

t h a t ,   in  the  d i r e c t i o n   of  i t s   h e i g h t ,   the  s h u t t e r i n g   un i t   is  formed 

with  a  s tepped  c o n f i g u r a t i o n   with  d e c r e a s i n g   d i a m e t e r .  
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