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@)  Lost  shuttering  for  making  walls  or  floors  for  conventional  building  or  factory  or  yard  prefabricated  building  and  process 
therefor. 
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The  invention  provides  a  shuttering  or  formwork  (10) 
for  conventional  or  prefabricated  building,  of  the  "lost 
shuttering"  or  "permanent  formwork"  type  and  a  pro- 
cess  for  providing  walls  with  said  shuttering.  The  shutter- 
ing  has  two  parallel  flat  parts  (11,  12)  and  parallel  longitu- 
dinal  internal  slots  or  hollows  (19,  20)  for  receiving  the 
concrete;  in  cross-section  the  slots  or  hollows  are  of  sub- 
stantially  regular  triangle  shape,  the  adjacent  slots  or  hol- 
lows  being  of  opposing  arrangement.  For  use  as  floors,  the 
shutterings  may  have  some  slots  or  hollows  with  longitudi- 
nal  passages  (22)  through  a  flat  part  to  form  ribs  or  joists 
of  concrete.  The  process  contemplates  the  disposition  of 
reinforcements  in  the  slots  or  hollows,  in  the  case  con- 
necting  adjacent  slots  or  hollows  with  transverse  cross 
stiffening  brackets,  in  case  arranging  through  pins  or  nee- 
dles  to  retain  a  plaster  lath  and  casting  concrete  into  the 
slots  or  hollows. 



This  pa t en t   a p p l i c a t i o n   r e l a t e s   to  the  f i e l d   of  bu i ld ing   c o n s t r u c -  

t i o n s .  

In  order   tha t   the  c o n s t r u c t i o n   of  b u i l d i n g s   be  more  and  more 

e x p e d i t i o u s   and  i n d u s t r i a l l y   a c h i e v a b l e ,   bu i ld ing   f a b r i c a t i o n  

processes   have  been  developed  in  the  l a s t   years  as  using  s o - c a l l e d  

los t   s h u t t e r i n g s   or  permanent  formworks.  Unlike  the  case  o f  

conven t iona l   b u i l d i n g ,   wherein  the  s h u t t e r i n g s   or  formworks  a r e  

e s s e n t i a l l y   used  for  making  up  a  s t r u c t u r e   shape  and  are  removed/  

or  recovered   upon  concre te   s e t t i n g ,   in  a d d i t i o n   to  making  up 

a  form  or  shape  for  concre te   c a s t i ng   such  " lo s t "   s h u t t e r i n g s   o r  



formworks  may  also  act  as  i n s u l a t i o n   and  remain  i n c o r p o r a t e d  

or  b u i l t - i n   in  the  w a l l s .  

Types  of  l o s t   s h u t t e r i n g s   at  p r e sen t   known  would  compr i se  

s h u t t e r i n g s   of  compressed  wood  f i b e r ,   formed  by  two  s p a c e d  

apar t   fac ing  panels  i n t e r c o n n e c t e d   by  spacing  p a r t i t i o n s ,  

also  of  wood  pulp,   so  as  to  provide  chambers  which  are  more 

or  less  extended  along  the  panel  and  p a r t i a l l y   in tended  f o r  

concre te   r e c e p t i o n .  

Such  e x i s t i n g   elements  s u f f e r   from  the  d i s advan tage   of  r e l a t i v e l y  

high  cost   of  p roduc t ion   and  weight  r e q u i r i n g   the  use  of  l i f t i n g  

means  for  laying  out  t h e r e o f .  

The re fo re ,   i t  i s   the  ob j ec t   of  the  p re sen t   i nven t ion   to  p r o v i d e  

los t   s h u t t e r i n g s   tha t   can  be  produced  at  a  moderate  or  r e d u c e d  

cos t ,   having  a  good  f u n c t i o n a l   s t r e n g t h ,   being  of  l i g h t w e i g h t  

and  a l lowing  a  h ighes t   f l e x i b i l i t y   in  u s e .  

The  above  proposed  ob jec t s   have  been  accompl ished  by  a 

s h u t t e r i n g   or  formwork  accord ing   to  the  p r e s e n t  i n v e n t i o n ,  

which  s h u t t e r i n g   comprises  a  panel  having  i n t e r n a l   hollows  or  s l o t s  

p a r a l l e l   a r ranged  in  l o n g i t u d i n a l   d i r e c t i o n ,   having  o p p o s i n g  

s u b s t a n t i a l l y   e q u i l a t e r a l   t r i a n g u l a r   s e c t i o n ,   such  as  to  d e f i n e  

in  c r o s s - s e c t i o n   a  r e t i c u l a r   l a t t i c e w o r k   having  i n c l i n e d   r o d s ,  

p r e f e r a b l y   at  60°  to  one  another   and  with  r e s p e c t   to  the  u p p e r  

and  lower  booms  or  pa r t s .   P r e f e r a b l y ,   the  t h i c k n e s s   of  such 

i n c l i n e d   rods  and  upper  and  lower  booms  is  the  same  or  i d e n t i c a l .  

Gene ra l ly ,   the  s h u t t e r i n g   is  made  of  p o l y s t y r e n e ,   p o l y u r e t h a n e  



or  o ther   s y n t h e t i c   m a t e r i a l ,   but  could  be  made  of  wood  f i b e r  

or  glass   f i b e r   and  res in   as  w e l l .  

The  novel  l o s t   s h u t t e r i n g   is  for  use  both  for  walls  and  f l o o r s .  

According  to  the  novel  process  o f  t h i s   i n v e n t i o n ,   i t   is  used  

by  c a s t i n g   concre te   into  one  or  more  t r i a n g u l a r   c a v i t i e s   o r  

hollows  p re se t   with  metal  r e i n f o r c e m e n t   in  a  per  se  well  known 

manner.  The  s h u t t e r i n g   may  be  f a b r i c a t e d   in  a  s ing le   size  o r  

in  s t anda rd   s izes   and  r e a d i l y   cut  to  the  s izes   and  shapes  as  

de s i r ed   for  making  a  wal l ,   or  p rov id ing   a  window  opening  o r  

a  door  opening.   It  is  l i g h t w e i g h t ,   handy,  can  be  produced  a t  

compara t i ve ly   low  cos ts   and  has  a  high  mechanical  s t r e n g t h  

to  the  concre te   c a s t i ng   e f f e c t s   due  to  the  opposing  a r r a n g e m e n t  

of  the  t r i a n g u l a r   hollows  or  s l o t s ,   and  has  an  e x c e l l e n t   h e a t  

i n s u l a t i o n   in  connec t ion   with  the  recen t   p r o v i s i o n s   of  the  law.  

The  new  s h u t t e r i n g   allows  a  conven t iona l   f i n i s h   of  the  wa l l  

su r face   with  a  p l a s t e r   coa t ing   app l i ed   on  a  s u p p o r t i n g   w i r e  

mesh/or  l a th .   It  has  the  ev iden t   advantage  of  not  p r o v i d i n g  

any  heat  b r i d g e .  

The  novel  s h u t t e r i n g   has  the  f u r t h e r   advantage  of  a l lowing  t h e  

i n s t a l l a t i o n   of  t e c h n o l o g i c a l   equipments  or  p lan t s   wi thout   any 

masonry  work,  as  i t   is  only  needed  to  cut  away  part   of  t h e  

p o l y s t y r e n e   to  allow  for  the  tube  passage .   The  absence  o f  

v e r t i c a l   or  h o r i z o n t a l   j o i n t s   in  the  f i n i s h e d   c o n s t r u c t i o n   i s  

a  f u r t h e r   advantage .   It  is  another   advantage  tha t   no  s p e c i a l  

f i t t i n g s   are  r equ i r ed   for  i n s t a l l i n g   the  pane l s .   Ano the r  

advantage  is  the  p o s s i b i l i t y   of  ca r ry ing   out  the  r e q u i r e d  



o p e r a t i o n s   or  works  at  very  high  or  very  low  t e m p e r a t u r e s  

wi thout   any  use  of  a n t i f r e e z i n g   or  curing  a g e n t s .  

The  s h u t t e r i n g   may  be  used  for  c a r ry ing   into  e f f e c t   v a r i o u s  

types  of  b u i l d i n g s ,   such  as  c o t t a g e s ,   m u l t i - s t o r e y   b u i l d i n g s  

and,  for  example,  also  for  the  bu i ld ing   of  swimming  p o o l s .  

A  more  d e t a i l e d   d e s c r i p t i o n   of  the  i nven t ion   will  now  be  g i v e n  

with  r e f e r ence   to  the  accompanying  drawings,   in  which:  

Fig.  1  is  a  p e r s p e c t i v e   view  of  a  l o s t   s h u t t e r i n g   accord ing   t o  

the  p r e sen t   a p p l i c a t i o n ;  

Fig.  2  is  a  c r o s s - s e c t i o n a l   view  according   to  l ine   2-2  of  Fig.  1 

along  the  s h u t t e r i n g   shown,  but  with  the  conc re te   c a s t i n g s  

and  complet ion  p l a s t e r ;   and 

Fig.  3  is  a  s e c t i o n a l   view  s i m i l a r   to  Fig.  2,  showing  a  s h u t t e r i n g  

with  par ts   removed  for  a l lowing  the  use  as  a  f l o o r   p a n e l .  

A  s h u t t e r i n g   or  formwork  10  according   to  the  p r e s e n t   a p p l i c a t i o n  

is  formed  of  a  s ing le   piece  and  e s s e n t i a l l y   comprises  a  pa i r   o f  

p a r a l l e l   f l a t   par ts   or  walls  11  and  12  which  are  i n t e r c o n n e c t e d  

by  i n c l i n e d   p a r t i t i o n s ,   such  as  13  and  14,  so  as  to  def ine   a 

s e r i e s   of  s lo t s   or  channels   or  hollows  19  and  20,  p a s s i n g  

s u b s t a n t i a l l y   p a r a l l e l   to  one  ano ther   along  said  s h u t t e r i n g  

and  of  t r i a n g u l a r   shape  in  c r o s s - s e c t i o n ,   with  the  s l o t s   o r  

hollows  19  and  20  a l t e r n a t i v e l y   of  opposing  s h a p e .  

When  c o n s i d e r i n g   any  c r o s s - s e c t i o n   of  the  s h u t t e r i n g ,   tha t   i s  



a  s ec t i on   p e r p e n d i c u l a r   to  the  axes  of  said  s lo t s   or  h o l l o w s ,  

the  s h u t t e r i n g   has  the  appearance   of  a  r e t i c u l a r   beam  or  l a t t i c e  

g i r d e r ,   as  shown  in  Fig.  2,  in  which  the  lower  boom  is  t h e  

s ec t ion   of  the  f l a t   par t   or  por t ion   12,  the  upper  boom  is  t h e  

sec t ion   of  the  f l a t   por t ion   11,  and  the   d iagona l s   are  t h e  

p a r t i t i o n s   13  and  14  de f in ing   said  s lo t s   or  hollows  19  and 

20.  The  l a t t e r   are  of  t r i a n g u l a r   c r o s s - s e c t i o n ,   p r e f e r a b l y   b u t  

not  n e c e s s a r i l y   of  r e g u l a r   t r i a n g l e   shape  with  rounded  c o r n e r s .  

The  a n g l e r  t h a t   each  p a r t i t i o n   13  (or  14)  makes  with  an 

ad j acen t   p a r t i t i o n   14  (or  13)  or  with  the  ad j acen t   f l a t   p o r t i o n  

is  of  about  60°.  P a r t i c u l a r l y   from  the  c r o s s - s e c t i o n ,   i t   w i l l  

be  seen  tha t   the  a r rangement   of  the  t r i a n g u l a r   s l o t s   or  ho l l ows  

is  a l t e r n a t e ,   tha t   is  to  say  tha t   one  s l o t   or  hollow  i s  

a r ranged  with  the  t r i a n g l e   apex  at  the  bottom  and  then  a  s l o t  

or  hollow  is  a r ranged  with  the  t r i a n g l e   apex  at  the  top  ( t h e  

terms  "at  the  top"  and  "at  the  bottom"  are  to  be  u n d e r s t o o d  

only  as  i n d i c a t i v e   with  r e spec t   to  the  drawing) .   This  a f f o r d s  

an  e x c e l l e n t   s t r e n g t h   of  the  s h u t t e r i n g   during  concre te   c a s t i n g  

and  a  c o n s i d e r a b l e   r i g i d i t y   in  handl ing  for  i n s t a l l a t i o n   w i t h  

the  l e a s t   use  of  m a t e r i a l .  

A  p r e f e r r e d   ma te r i a l   for  the  manufac ture   of  the  s h u t t e r i n g   i s  

p o l y s t y r e n e ,   but  the  use  is  also  con templa ted   of  p o l y u r e t h a n e s  

or  o ther   p l a s t i c s   m a t e r i a l s .   A d d i t i o n a l l y ,   the  s h u t t e r i n g  

could  be  also  made  of  wood  pulp,  g lass   f i b e r   and  r e s i n ,   e t c .  

For  use  as  wall  e lement ,   the  s h u t t e r i n g   is  cut  to  the  d e s i r e d  

size  and  shape  (in  the  case  with  openings  for  doors  or  w indows) ,  



for  example  by  means  of  a  thermal  knife  or  a  simple  r i p s a w ,  

and  then  p o s i t i o n e d   in  place  by  s u i t a b l e   s t r u t t i n g   boards  o r  

s t u l l s   ( s h o r e s ) .   According  to  a  known  technology  for  c o n s t r u c t i o n  

with  l o s t   s h u t t e r i n g s ,   said  s l o t s   or  hollows  19  and  20  have 

then  f u n c t i o n a l   metal  r e i n f o r c e m e n t s   i n s e r t e d   t h e r e i n   for  s t r u c t u r a l  

purposes ,   such  r e i n f o r c e m e n t s   being  made  of  s t a n d a r d i z e d  

l a t t i c e w o r k s   r e a d i l y   a v a i l a b l e   on  the  market.   Such  r e i n f o r c e m e n t s  

are  drawn  by  mere  way  of  u n r e s t r i c t i v e   i n d i c a t i o n   on  the  f i g u r e s  

of  the  accompanying  drawings  and  are  d e s i g n a t e d   at  30.  

Then,  to  make  bear ing  wa l l s ,   connec t ion   bars  or  cross  s t i f f e n i n g  

b r a c k e t s ,   such  as  t ha t   shown  at  32  of  Fig.  2,  are  p r e a r r a n g e d  

between  two  opposing  ad j acen t   s l o t s   or  hol lows.   Thus,  when 

c o n s i d e r i n g   the  p i l l a r i n g s   or  small  p i l l a r s ,   being  formed  i n  

said  s l o t s   or  hollows  19  and  20  as  a  r e s u l t   of  the  next  c o n c r e t e  

c a s t i n g ,   under  a  v e r t i c a l   load  such  p i l l a r i n g s   of  t r i a n g u l a r  

c r o s s - s e c t i o n   would  tend  to  d e f l e c t   in  oppos i t e   d i r e c t i o n ,   each  

of  the  p i l l a r i n g s   having  the  y i e l d i n g   point   towards  the  part   o f  

minor  s e c t i o n .   The  cross  s t i f f e n i n g   b racke t s   32,  as  p r e a r r a n g e d  

at  one  or  more  l o c a t i o n s   along  the  s l o t   or  hollow  l eng th ,   w i l l  

annul  the  e f f e c t   of  the  point   load  (combined  bending  and 

compressive  s t r e s s )   on  the  p i l l a r i n g s .  

P r e f e r a b l y ,   such  c o n n e c t i o n  b a r s   are  i n s e r t e d   between  t h e  

cen te r   l ine   of  the  t r i a n g l e   base  of  a  s l o t   or  hollow  and  t h e  

cen te r   l ine  of  the  t r i a n g l e   base  of  the  a d j a c e n t   s lo t   or  h o l l o w .  

Then,  the  s o - c a l l e d   "po in t i ng"   is  p r e a r r a n g e d ,   tha t   is  to  s a y  

tha t   metal  pins  or  n e e d l e s ,   for  example  such  as  those  shown  a t  



34  of  Fig.  2,  are  driven  into  the  p o l y s t y r e n e ,   p r e f e r a b l y   t o  

p r o j e c t   on  both  faces  of  the  p o l y s t y r e n e ;   then  concre te   i s  

cas t   into  p r e s e l e c t e d   spaced  apar t   s l o t s   or  hollows  19  a n d / o r  

20,  to  provide  a  s t r u c t u r a l   assembly  of  r e i n f o r c e d   cement  mix ,  

h o r i z o n t a l   and/or   v e r t i c a l   and  i n t e r c o n n e c t e d ,   forming  a  s p a t i a l  

l a t t i c e w o r k   of  close  mesh  (in  the  order   of  45-60  cm)  which 

is  p a r t i c u l a r l y   s u i t a b l e   for  a s e i s m a t i c   c o n s t r u c t i o n s .   The 

v e r t i c a l   wall  (and/or   the  s o f f i t   of  the  h o r i z o n t a l   f loor   o r  

panel)   is  then  p l a s t e r e d   (with  p l a s t e r   38)  d i r e c t l y   on  the  l o s t  

s h u t t e r i n g   with  the  aid  or  suppor t   of  a  lath  or  network  36 

p r e v i o u s l y   i n s t a l l e d   and  secured  by  said  pins  or  needles   34.  

If  r e q u i r e d ,   p r i o r   to  la th  i n s t a l l a t i o n ,   the  e l e c t r i c a l ,   h e a t i n g  

p lan t s   and  the  l ike  are  provided.   When  d e s i r i n g   to  provide  non 

l o a d - b e a r i n g   or  c u r t a i n   wa l l s ,   the  o p e r a t i o n s   for  i n s t a l l i n g  

the  cross  s t i f f e n i n g   b racke t s   and  po in t i ng   may  be  o m i t t e d .  

P a r t i c u l a r l y ,   for  use  to  make  f loo r   pane l s ,   the  s h u t t e r i n g   10 

may  be  cut ,   for  example  as  the  s h u t t e r i n g   10'  of  Fig.  3,  f o r  

the  i n t r o d u c t i o n   with  the  s h u t t e r i n g   at  h o r i z o n t a l   a t t i t u d e   o f  

the  i n d i c a t i v e   r e i n f o r c e m e n t s   40  and  c o n c r e t e ;   or  s h u t t e r i n g s   10 '  

can  be  made  as  preformed  with  such  a  shape.  As  i t   will  be  s e e n ,  

a  l o n g i t u d i n a l   por t ion   has  been  removed  to  provide  a  l o n g i t u d i n a l  

passage  22  for  the  communication  between  one  s l o t   or  hollow  20 

at  the  top  apex  zone  t h e r e o f   and  the  ou t s ide .   Thus,  by  i n t r o d u c -  

ing  the  metal  r e i n f o r c e m e n t   and  concre te   into  the  s lo t   o r  

hollow  20  and  passage  22,  a  r e i n f o r c e d   concre te   bead  or  j o i s t   21 

of  e x c e l l e n t   s t r e n g t h   is  p rovided .   Also  in  th i s   case,   p o i n t i n g  

pins  or  need le s ,   lath  and  p l a s t e r   (not  shown)  can  be  a r r a n g e d .  

Of  course ,   a  p l u r a l i t y   of  j o i s t s   of  th is   type  can  be  provided  i n  



the  s h u t t e r i n g   for  use  as  f l oo r   panel.   It  is  c l e a r   tha t   by 

provid ing   the  v e r t i c a l   p i l l a r i n g s   more  or  less  near  one  a n o t h e r  

in  a  v e r t i c a l   panel ,   and  by  p rov id ing   the  h o r i z o n t a l   j o i s t s   21 

more  or  less  near  one  another   in  a  h o r i z o n t a l   panel  a  l a r g e r  

or  lower  v e r t i c a l   load  bear ing  capac i ty   in  the  walls  and  a 

g r e a t e r   or  less  p o s s i b i l i t y   o  ove r load ing   in  the  f l oo r s   i s  

p r o v i d e d .  

In  order   to  provide  an  i nc r ea sed   i n e r t i a   in  the  f l oo r   and 

a c c o r d i n g l y   a  l a r g e r   useful  o v e r l o a d i n g   (or  a  l a r g e r   span)  i t  

will  s u f f i c e   (ma in t a in ing   the  use  of  a  s t anda rd   panel  as  a 

base)  to  over lap   s t r i p s   of  var ious   t h i c k n e s s   on  the  panel  u p p e r  

su r face   not  involved  by  passages  22  to  the  r equ i r ed   level  o r  

h e i g h t .  

P a r t i c u l a r l y ,   i t   should  be  poin ted   out  tha t   the  t r i a n g u l a r   s h a p e  

of  the  s l o t s   or  hollows  has  c o n s i d e r a b l e   advantages   for  the  wa l l  

ob ta ined   also  from  the  s t a n d p o i n t   of  i n s u l t a t i o n ;   thus ,   t h e  

thermal  wave  encounte rs   a  t h i c k n e s s   of  p o l y s t y r e n e   which  i s  

the  sum  of  the  f l a t   par ts   11  and  12  only  at  few  p o s i t i o n s   i n  

the  wall  ex t ens ion   (as  shown  by  dash  and  dot  l ine   a t  a ) ,   whe reas  

over  the  e n t i r e   o ther   ex tens ion   encoun te r s   a  t h i c k n e s s   which  i s  

the  sum  of  the  t h i cknes s   of  par t   11,  par t   12  and  an  o b l i q u e  

length  along  the  p a r t i t i o n   13  or  14  (as  shown  by  dash  and  d o t  

l ine  at  b ) .  

Various  types  of  walls  provided  by  panels  accord ing   to  t h e  

inven t ion   have  been  made  and  t e s t e d .  



EXAMPLE  1 

A  s h u t t e r i n g   according   to  the  i nven t ion   was  used  as  made  o f  

foamed  p o l y s t y r e n e ,   dens i ty   20-22  kg /cu .m. ;   he igh t   in  net  span 

3  m ; , t h i c k n e s s   20  cm;  width  1  m  (net  width  0.96  m).  The  t r i a n g u l a r  

s lo t s   or  hollows  had  in  c r o s s - s e c t i o n   a  base  of  13  cm  and  a 

he igh t   of  14  cm.  The  f l a t   po r t ions   and  p a r t i t i o n s   were  3  cm 

th ick .   In  the  s h u t t e r i n g   s lo t s   or  hollows  8  p i l l a r i n g s   were  

cas ted   r e i n f o r c e d   with  metal  frame  work  or  l a t t i c e w o r k   c o m p r i s i n g  

3  b a r s  φ   8  of  r ibbed  s tee l   FE  B  44  each,  a l t e r n a t i v e l y   d i a g o n a l l y  

connected  by  bars  of  FE  B  44;  at  the  foot  and  at  the  top  t h e  

connect ion   was  provided  by  r e i n f o r c e d   concre te   booms,  r e i n f o r c e d  

with  4  c a r r i n g a t e d   bars  φ  1 0   and  b r a c k e t s  ø   6  at  20  cm.  No  p l a s t e r  

was  a p p l i e d .  

The  t e s t   under  h y d r a u l i c   press  provided  a  breakage  w i t h o u t  

d e f l e c t i o n   or  deformat ion   on  both  s ides  at  200  t o n s .  

EXAMPLE  2 

By  means  of  t w o - s l o t   s h u t t e r i n g s ,   two  pairs   of  two 

p i l l a r i n g s   each  were  made,  each  of  the  p i l l a r i n g s   b e i n g  

r e i n f o r c e d   as  in  Example  1.  The  two  p i l l a r i n g s   were  c o n n e c t e d  

by  cross  s t i f f e n i n g   b racke ts   or  connect ion   bars  as  in  Example  1. 

For  each  pai r   of  p i l l a r i n g s ,   breakage  occurred   under  h y d r a u l i c  

press  at  50  tons  wi thout   d e f l e c t i o n   or  deformat ion   at  any  s i d e .  

EXAMPLE  3 

A  loading  t e s t   on  simple  bear ing  f loo r   with  a  net  span  o f  

5  m  between  the  bear ings   was  e f f e c t e d .  



A  s h u t t e r i n g   1  m  wide  (useful   width  0.96  m)  was  used.  The 

f loo r   panel  was  ob ta ined   with  two  r ibs  or  j o i s t s ,   with  2 φ  10 

of  FE  B  44  for  each  r ib .   I t   was  r e s t r a i n e d   on  the  heads  w i t h  

two  booms  r e i n f o r c e d   with  four  rods  or  i r ons .   Useful  h e i g h t  

of  the  f l oo r :   22  cm.  A  uniformly  d i s t r i b u t e d   load  of  800  k g / s q . m .  

was  app l ied .   Upon  load  r e l e a s e ,   no  s t a b l e   de format ion   was 

o b s e r v e d .  

Of  course ,   changes  and  m o d i f i c a t i o n s   can  be  made  to  the  f o r e g o i n g  

wi thout   depa r t i ng   from  the  f i e l d   in tended   to  be  covered  by  t h e  

p resen t   a p p l i c a t i o n .  



1.  A  s h u t t e r i n g   (form  work)  for  use  as  lo s t   s h u t t e r i n g   f o r  

b u i l d i n g ,   having  between  two  s u b s t a n t i a l l y   f l a t   par ts   i n t e r n a l  

s lo t s   or  hollows  p a r a l l e l l y   ex tend ing   to  one  another   t h r o u g h o u t  

the  s h u t t e r i n g   l eng th ,   c h a r a c t e r i z e d   in  tha t   said  s lo t s   o r  

hollows  (19,  20)  are  of  t r i a n g u l a r   shape  in  c r o s s - s e c t i o n ,  

the  a d j a c e n t   s l o t s   or  hollows  being  of  opposing  a r r a n g e m e n t .  

2.  A  s h u t t e r i n g   according   to  Claim  1,  wherein  s a i d  

c r o s s - s e c t i o n s   are  in  the  form  of  s u b s t a n t i a l l y   e q u i l a t e r a l  

t r i a n g l e   and  the  shape  is  such  as  to  def ine  in  a  s e c t i o n  

p e r p e n d i c u l a r   to  the  s lo t   or  hollow  ex tens ion   a  r e t i c u l a r  

l a t t i c e w o r k ,   in  which  the  p a r t i t i o n s   (13,  14)  between  s a i d  

s lo t s   or  hollows  are  at  about  60°  to  one  another   and  w i t h  

r e spec t   to  the  f l a t   par ts   (11,  1 2 ) .  



3.  A  s h u t t e r i n g   according  to  Claims  1 and  2 ,  w h e r e i n   t h e  

t h i cknes s   of  the  p a r t i t i o n s   d iv id ing   said  s lo t s   or  hollows  f rom 

one  another   and  the  t h i cknes s   of  the  f l a t   par ts   de f in ing   t h e  

major  faces  of  the  s h u t t e r i n g   is  s u b s t a n t i a l l y   i d e n t i c a l .  

4.  A  s h u t t e r i n g   according   to  Claim  1,  c h a r a c t e r i z e d   by 

having  at  l e a s t   one  removed  por t ion   (22)  along  one  s a i d  

l o n g i t u d i n a l   s l o t   or  hollow  for  l o n g i t u d i n a l   access  to  s a i d  

s l o t   or  ho l low .  

5.  A  s h u t t e r i n g   according   to  any  of  the  p reced ing   c l a i m s ,  

made  of  a  ma te r i a l   s e l e c t e d   among  the  group  c o m p r i s i n g :  

p o l y s t y r e n e ,   p o l y u r e t h a n e ,   wood  f i b e r ,   g lass   f i b e r   and  r e s i n .  

6.  A  process   for  p rov id ing   walls  with  the  use  o f  

s h u t t e r i n g s   according   to  Claim  1,  c h a r a c t e r i z e d   by  c o m p r i s i n g  

the  o p e r a t i o n s   of:  p o s i t i o n i n g   the  s h u t t e r i n g ( s ) ;   i n s e r t i n g   meta l  

r e i n f o r c e m e n t s   in  the  s h u t t e r i n g   s l o t s   or  hol lows;   and  c a s t i n g  

concre te   into  the  s lo t s   or  hollows  p r ea r r anged   with  t h e  

r e i n f o r c e m e n t s .  

7.  A  process   according   to  Claim  6  for  p rov id ing   v e r t i c a l  

l o a d - b e a r i n g   wa l l s ,   compris ing  the  o p e r a t i o n   of  p r e a r r a n g i n g  

diagonal  connec t ion   bars  between  two  subsequent   s lo t s   or  ho l l ows  

p r io r   to  concre te   c a s t i n g .  

8.  A  process  accord ing   to  Claim  7,  wherein  said  d i a g o n a l  

connec t ion   bars  are  i n s e r t e d   between  the  cen te r   l ine  (in  c r o s s -  

s e c t i o n )   of  the  t r i a n g l e   base,   which  is  the  s ec t i on   of  a  s l o t  



or  hollow,  and  the  c en t e r   l ine   of  the  t r i a n g l e   base  which  i s  

the  s ec t ion   of  the  ad j acen t   s lo t   or  h o l l o w .  

9.  A  process   according   to  Claim  6,  compris ing  the  o p e r a t i o n s  

or  s teps  of:  p r e a r r a n g i n g   a  po in t ing   of  pins  or  needles  p a s s i n g  

in  the  s h u t t e n i n g   mater ia l   at  the  s l o t s   or  hollows  which  w i l l  

be  f i l l e d   with  c o n c r e t e ;   applying  a  la th  on  the  s h u t t e r i n g ,   hook 

bending  over  the  needles   or  points   of  the  p o i n t i n g ;   and  a p p l y i n g  

a  p l a s t e r .  

10.  A  process   according   to  Claim  6,  for  p rov id ing   f l o o r s  

and  compris ing  the  p r e l i m i n a r y   o p e r a t i o n   or  step  of  fo rming  

l o n g i t u d i n a l   passages  between  at  l e a s t   one  s lo t   or  hollow  and 

the  o u t s i d e .  

11.  A  process   according   to  Claim  10,  compris ing  the  o p e r a t i o n  

or  step  of  ove r l app ing   s t r i p s   or  a d d i t i o n a l   panels  on  t h e  

s h u t t e r i n g   su r face   not  involved  by  the  passages  to  provide  l a r g e r  

he igh ts   of  the  f l o o r .  

12.  A  process  according   to  Claim  6,  f u r t h e r   c o m p r i s i n g  

the  step  of  p rov id ing   t e c h n o l o g i c a l   p lants   subsequen t ly   t o  

said  concre te   c a s t i ng   s t e p .  
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