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Inter-reinforced  prefabricated  insulation  wall. 

  An  insulated  wall  is  composed  of  two  outer  wall  plates 
each  being  integratedly  formed  by  molding  process,  a  plu- 
rality  of  reinforced  elements  each  connecting  the  two  outer 
wall  plates  and  an  insulated  material  filled  within  the  two 
outer  plates  to  form  an  integrated  insulation  wall  with  pre- 
formed  decorative  features  on  the  outer  plate  to  have  strong 
interreinforced  property  prolonged  service  life  and  conve- 
nient  installation. 



This  i n v e n t i o n   r e l a t e s   to  an  i n s u l a t i o n   wal l ,   p a r t i c u l a r l y   an  i n t e r -  

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

Conven t iona l   c u r t a i n - w a l l   c o n s t r u c t i o n   is  composed  of  two  o u t e r  

ga lvan ized   shee t s   or  aluminum  p l a t e s   sandwiched  with  cement  foam  to  provide  t h e  

heat  or  noise  i n s u l a t i o n .   However,  such  a  c u r t a i n - w a l l   c o n s t r u c t i o n   r e q u i r e s  

the  expens ive   metal  shee t s   or  p l a t e s   and  wi l l   i n c r e a s e   p r o c e s s i n g   cost   i f  

f u r t h e r   being  deco ra t ed   by  making  ar t   f e a t u r e s   t h e r e o n .  

Convent iona l   i n s u l a t e d   wall  is  made  by  f i n i s h i n g   the  c e n t r a l   foaming 

m a t e r i a l   such  as  foamed  p o l y s t y r e n e   with  outer   cement  mor ta r .   If  some  d e c o -  

r a t i v e   f e a t u r e s   are  expected  on  such  an  i n s u l a t e d   wall ,   o ther   d e c o r a t i v e  

m a t e r i a l s   should  be  f u r t h e r   i n s t a l l e d   on  the  outer   cement  mortar   to  i n c r e a s e  

cost  and  cause  i nconven ience   for  e n g i n e e r i n g   c o n s t r u c t i o n .  

The  p re sen t   i n v e n t o r   has  found  the  d e f e c t s   of  c o n v e n t i o n a l   i n s u l a t e d  

wall  and  invented   the  p re sen t   i n t e r - r e i n f o r c e d   p r e f a b r i c a t e d   i n s u l a t i o n   w a l l .  

The  ob jec t   of  the  p re sen t   i n v e n t i o n   is  to  provide  an  i n s u l a t e d   w a l l  

composed  of  two  outer   wall  p l a t e s   each  being  i n t e g r a t e d l y   formed  by  mold ing  

p rocess ,   a  p l u r a l i t y   of  r e i n f o r c e d   e lements   connec t ing   the  two  outer   w a l l  

p l a t e s   and  an  i n s u l a t e d   m a t e r i a l   f i l l e d   wi thin   the  two  outer   p l a t e s   so  as  t o  

form  an  i n t e g r a t e d   i n s u l a t e d   wall  with  preformed  d e c o r a t i v e   f e a t u r e s   on  t h e  

outer   p l a t e s ,   and  having  s t rong   i n t e r - r e i n f o r c e d   p r o p e r t y   for  p r o l o n g e d  

s e r v i c e   l i f e   and  conven ien t   i n s t a l l a t i o n .  

An  embodiment  of  t h i s   i n v e n t i o n   is  d e sc r i bed   by  way  of  example ,  

with  r e f e r e n c e   to  the  drawings  in  wh ich :  

Figure  1  is  a  top-view  s e c t i o n a l   drawing  of  one  outer   wall  p l a t e   o f  

the  p r e sen t   i n v e n t i o n .  

Figure  2  shows  ano ther   outer   wall  p l a t e   of  the  p re sen t   i n v e n t i o n .  

Figure  3  is  a  s e c t i o n a l   i l l u s t r a t i o n   showing  the  assembly  of  t h e  

p r e sen t   i n v e n t i o n .  



Figure  4  is  an  i l l u s t r a t i o n   showing  ano ther   p r e f e r r e d   embodiment  o f  

the  r e i n f o r c e d   element  of  the  p r e sen t   i n v e n t i o n .  

Figure  5  shows  s t i l l   ano ther   p r e f e r r e d   embodiment  of  r e i n f o r c e d  

element  of  the  p re sen t   i n v e n t i o n .  

Figure  6  is  a  p e r s p e c t i v e   i l l u s t r a t i o n   of  the  p re sen t   i n v e n t i o n .  

F i g u r e  7   is  a  s e c t i o n a l   drawing  showing  the  f i x a t i o n   of  the  p r e s e n t  

i n v e n t i o n .  

Figure  8  shows  ano ther   i n s t a l l a t i o n   method  of  the  p re sen t   i n v e n t i o n .  

Figure  9  shows  ano ther   p r e f e r r e d   embodiment  of  the  p r e sen t   i n v e n t i o n .  

Figure  10  is  a  top-view  s e c t i o n a l   drawing  when  assembl ing   t h e  

p r e s e n t   i n v e n t i o n .  

Figure  11  shows  ano ther   top-v iew  s e c t i o n a l   drawing  of  the  p r e s e n t  

i n v e n t i o n   having  window  frame  t h e r e o n .  

Figure  12  shows  the  a p p l i c a t i o n   as  assembl ing   the  p re sen t   i n v e n t i o n  

of  Figure  10 .  

Figure  13  shows a  p e r s p e c t i v e   i l l u s t r a t i o n   of  the  p r e s e n t   i n v e n t i o n  

having  d e c o r a t i v e   f e a t u r e s   and  window  frame  of  Figure  11 .  

As  shown  in  F igures   1 ,  2 ,   and  3,  the  p r e sen t   i n v e n t i o n   c o m p r i s e s  

two  outer   wall  p l a t e s   1 ,  2   each  being  i n t e g r a t e d l y   formed  by  molding  p r o c e s s ,  

a  p l u r a l i t y   of  r e i n f o r c e d   e lements   connec t ing   the  two  wall  p l a t e s   1 ,  2   and  an  

i n s u l a t e d   m a t e r i a l   5  f i l l e d   wi thin   two  outer   wall  p l a t e s   1,  2 .  

The  outer   wall  p l a t e   1 ,  2   may  be  made  from  f i b e r   g lass   r e i n f o r c e d  

p l a s t i c s   or  o ther   polymer  m a t e r i a l s   by  molding  p r o c e s s .   The  outer   s u r f a c e  

of  each  p l a t e   1 ,  2   may  be  formed  with  d e c o r a t i v e   f e a t u r e s   during  mold ing  

p r o c e s s i n g .   The  r e i n f o r c e d   element  3  c o m p r i s e s  a   base  p l a t e   31  formed  w i t h  

s e v e r a l   t r a v e r s e   holes  311  thereon   and  p r e f i x e d   i n s i d e   the  wall  p l a t e   1  or  2 ,  

a  hollow  pipe  32  connected  on  the  base  p l a t e   31,  and  a  pipe  holding  g roove  

33  connected   on  ano ther   base  p l a t e   31  formed  on  ano ther   wall  p l a t e .  

The  hollow  pipe  32  is  combined  wi th   holding  groove  33  by  adhes ive   4 



coated  t he r ebe tween .   I n s u l a t e d   m a t e r i a l   5  may  be  chosen  from  p o l y u r e t h a n e ,  

foamed  r e s i n ,   foamed  cement  or  o ther   s u i t a b l e   i n s u l a t i o n   m a t e r i a l s .   When 

making  the  p re sen t   i n v e n t i o n ,   two  outer   wall  p l a t e s   1 ,  2   are  f i r s t   combined 

by  b inding  each  hollow  pipe  32  with  each  c o r r e s p o n d i n g   pipe  holding  groove  33 

by  aid  of  adhes ive   4.  Then,  the  i n s u l a t e d   m a t e r i a l   5  is  f i l l e d   wi th in   t h e  

two  wall  p l a t e s   1,  2.  If  i n s u l a t e d   m a t e r i a l   is  p o l y u r e t h a n e   (PU),  i t   may  be 

f i l l e d   t h e r e i n ,   foamed  and  cured  to  bind  the  two  p l a t e s .   The  PU  r e s i n   may 

p e n e t r a t e   through  holes  311  for  homogeneous  foaming.  If  i n s u l a t e d   m a t e r i a l  

is  foamed  cement,  the  foamed  cement  may  be  r e i n f o r c e d   by  the  r e i n f o r c e d  

elements   3  of  s t e e l   p roduc t s .   The  outer   p l a t e s   1,  2,  the  r e i n f o r c e d   e l e m e n t s  

3  and  the  i n s u l a t e d   m a t e r i a l   5  are  formed  i n t e g r a t e d l y   and  p r e f a b r i c a t e d   i n  

the  f a c to ry   for  ready  s e r v i c e .  

Figure  4  shows  ano ther   r e i n f o r c e d   element  3a  which  is  made  as  H 

shape.  Severa l   t r a v e r s e   holes  311a  are  formed  on  the  c e n t r a l   connec t ing   p l a t e  

31a  which  is  p e r p e n d i c u l a r l y   t e r m i n a t e d   with  two  s ide  edges  34.  Two  s i d e  

edges  34  are  r e s p e c t i v e l y   f ixed  on  both  outer   wall  p l a t e s   1,  2  by  adhes ive   4 .  

Figure  5  shows  ano ther   p r e f e r r e d   embodiment  of  r e i n f o r c e d   element  3b  in  which  

the  c e n t r a l   connec t ing   p l a t e   31b  is  formed  with  s e v e r a l   t r a v e r s e   holes  311b 

and  is  c e n t r a l l y   formed  with  a  c y l i n d r i c a l   j acke t   32b  jacked  with  a  f i x i n g  

bol t   or  pipe  32c  t h e r e i n .  

The  p re sen t   i n v e n t i o n   may  be  formed  with  window  frame  12,  22  f o r  

f ix ing   window  as  Figure  6  shown.  For  f i x ing   the  p r e sen t   i n v e n t i o n   be tween  

r e i n f o r c e d   conc re te   f l oo r   RC  and  roof ing   t r u s s   A,  a  f i x ing   bol t   32c  h a v i n g  

two  th readed   ends  32d  is  i n s e r t e d   into  j a c k e t   32b  and  is  thus  f ixed  by  u p p e r  

nut  32e  and  lower  nut  32  with  aid  of  adhes ive   and  s e a l a n t .   Figure  8  shows 

another   i n s t a l l a t i o n   method  by  which  the  outer   wall  is  lowerly   cut  w i t h  

s e v e r a l   r e c e s s e s   H  and  bol t   B  with  washer  Wand  adhes ive   are  used  to  f i x  

the  p re sen t   i n v e n t i o n   onto  f loor   RC. 

For  f i x ing   the  p r e sen t   i n v e n t i o n   in  s e v e r a l - s t o r y   b u i l d i n g ,   t h e  



above-ment ioned   methods  may  be  app l i ed   for  f i x ing   on  conc re te   f l oo r   or  c o n c r e t e  

l a y e r .  

Another  p r e f e r r e d   embodiment  of  the  p r e s e n t   i n v e n t i o n   is  shown  i n  

Figure  9  in  which  the  r e i n f o r c e d   means  is  s i m p l i f i e d   as  s t r a i g h t   bars  or  r o d s  

3c.  For  connec t ing   one  wall  to  ano ther   ne ighbour ing   wall ,   each  outer   w a l l  

p l a t e   or  2  is  r e s p e c t i v e l y   formed  with  s ide  connec t ing   edges  11  or  21  f o r  

assembl ing   a  p l u r a l i t y   of  wall  un i t s   of  the  p re sen t   i n v e n t i o n .  

In  F igures   10,  11,  12  and  13,  the  p re sen t   i n v e n t i o n   may  be  used  t o  

embed  window  or  to  form  a  door  frame  13,  23  for  d i v e r s i f i e d   use  of  the  p r e s e n t  

i n v e n t i o n .  

In  order  to  enhance  the  binding  s t r e n g t h   between  wall  p l a t e   1 ,  2   and 

i n s u l a t e d   foamed  cement,  p l u r a l i t y   of  g rave l s   6  preformed  on  i n s i d e   wall  p l a t e  

as  shown  in  Figure  9  may  be  used  for  t h e i r   s t r o n g e r   combina t ion   wi thout   s e p a -  

r a t i o n   or  b r e a k a g e .  

The  g r ave l s   6  are  bound  on  p l a t e   1,  2  by  a  l ayer   of  adhes ive   4  s u c h  

as  epoxy  r e s in   which  should  allow  g rave l s   c lu t ch   and  bind  the  cement  foam  a s  

g rave l s   ex tending   o u t w a r d s .  

The  p r e sen t   i n v e n t i o n   has  the  fo l lowing   advan tages   s u p e r i o r   to  any 

c o n v e n t i o n a l   i n s u l a t i o n   w a l l :  

1.  The  outer   wall  p l a t e s   can  be  preformed  with  d e c o r a t i v e   f e a t u r e  

or  preformed  with  door  or  window  frame  or  o ther   c i v i l   e n g i n e e r i n g   pa r t s   w i t h o u t  

f u r t h e r   f i n i s h i n g   and  d e c o r a t i o n   to  save  cost   and  sho r t en   c o n s t r u c t i o n   t i m e .  

2.  The  outer   p l a t e s ,   inner   i n s u l a t e d   m a t e r i a l   and  the  r e i n f o r c e d  

elements   are  i n t e g r a t e d l y   and  s t r o n g l y   bound  t o g e t h e r   to  have  good  s t r e n g t h  

and  longer  s e r v i c e   l i f e ,   but  have  the  l i g h t e r   weight  for  conven ien t   h a n d l i n g  

and  c o n s t r u c t i o n .  

3.  The  s p e c i a l   r e i n f o r c e d   e lements   wi thin   the  two  wall  p l a t e s   a c t  

l ike   s t e e l   bar  in  r e i n f o r c e d   conc re t e   and  thus  have  good  t e n s i l e   s t r e n g t h   b u t  

l i g h t e r   t o t a l   weight  and  good  i n s u l a t i o n   e f f e c t   e i t h e r   for  heat ,   weather  o r  



sound  i n s u l a t i o n .  

4.  The  i n s u l a t e d   m a t e r i a l ,   f i l l e d   wi th in   the  two  wall  p l a t e s   1,  2 

and  p e n e t r a t i n g   through  the  holes  311  of  r e i n f o r c e d   e lements ,   d i f f u s e s   homo- 

geneously   to  bind  the  p l a t e s   1,  2  and  r e i n f o r c e d   e lements   3  t o g e t h e r   so  as  t o  

exer t   a  s t rong  i n t e r - r e l a t e d   binding  force  than  any  c o n v e n t i o n a l   i n s u l a t i o n  

w a l l .  



1.  An  i n t e r - r e i n f o r c e d   p r e f a b r i c a t e d   i n s u l a t i o n   wall  c o m p r i s i n g :  

two  outer   wall  p l a t e s   each  being  i n t e g r a t e d l y   formed  by  mold ing  

p r o c e s s ;  

a  p l u r a l i t y   of  r e i n f o r c e d   e lements   each  connec t ing   the  two  o u t e r  

wall  p l a t e s ;   and 

an  i n s u l a t i o n   m a t e r i a l   f i l l e d   between  said  wall  p l a t e s   and  t h r o u g h  

said  r e i n f o r c e d   e l e m e n t s ;  

the  improvement  which  c o m p r i s e s :  

r e i n f o r c e d   elements   each  compris ing   a  base  p l a t e   formed  w i t h  

s e v e r a l   t r a v e r s e   holes  thereon   and  p r e f i x e d   i n s ide   said  wall  p l a t e ,   a  ho l low 

pipe  connected  on  said  base  p l a t e ,   and  a  pipe  holding  groove  connected  on 

another   base  p l a t e   formed  on  ano ther   wall  p l a t e   whereby  sa id   hollow  pipe  i s  

combined  with  sa id   pipe  holding  groove  by  adhes ive   coated  t he rebe tween   so  a s  

to  bind  two  outer   wall  p l a t e s   t o g e t h e r   for  f i l l i n g   sa id   i n s u l a t e d   m a t e r i a l  

t h e r e i n .  

2.  An  i n s u l a t i o n   wall  accord ing   to  Claim  1,  wherein  said  outer   w a l l  

p l a t e   is  i n t e g r a t e d l y   made  from  f ibe r   g lass   r e i n f o r c e d   p l a s t i c s   or  o t h e r  

polymer  m a t e r i a l s   by  molding  p r o c e s s .  

3.  An  i n s u l a t i o n   wall  accord ing   to  Claim  1,  wherein  said  i n s u l a t e d  

m a t e r i a l   is  made  from  p o l y u r e t h a n e   or  foamed  c e m e n t .  

4.  An  i n s u l a t i o n   wall  accord ing   to  Claim  1,  wherein  said  r e i n f o r c e d  

element  is  made  as  H  shape  and  formed  with  s e v e r a l   t r a v e r s e   holes  on  a  

c e n t r a l   connec t ing   p l a t e   which  is  p e r p e n d i c u l a r l y   t e r m i n a t e d   with  two  s a i d  

edges,  each  s ide  edge  being  f ixed  on  e i t h e r   wall  p l a t e   by  a d h e s i v e .  

5.  An  i n s u l a t i o n   wall  accord ing   to  Claim  4,  wherein  sa id   c e n t r a l  

connec t ing   p l a t e   is  c e n t r a l l y   formed  with  a  c y l i n d r i c a l   j a cke t   for  j e c k e t i n g  

a  f i x ing   bolt   or  pipe  t h e r e i n   so  tha t   said  i n s u l a t i o n   wall  can  be  f i x e d  

between  r e i n f o r c e d   conc re t e   f loor   and  the  roof ing   t r u s s   by  f i x ing   nuts  on 



two  th readed   ends  formed  on  upper  and  lower  p o r t i o n s   of  said  f i x ing   b o l t .  

6.  An  i n s u l a t i o n   wall  accord ing   to  Claim  1,  wherein  said  wall  is  l o w e r l y  

cut  with  recess   so  tha t   b o l t ,   washer  and  adhes ive   can  be  used  to  fix  on  t h e  

recess   and  fix  the  i n t e g r a t e d   wall  on  r e i n f o r c e d   c o n c r e t e .  

7.  An  i n s u l a t i o n   wall  accord ing   to  Claim  1,  wherein  said  r e i n f o r c e d  

element  is  s i m p l i f i e d   as  a  r e i n f o r c e d   s t r a i g h t   bar  or  r o d .  

8.  An  i n s u l a t i o n   wall  accord ing   to  Claim  1,  wherein  sai   wall  p l a t e s   a r e  

preformed  with  window  frame,  door  frame  or  s ide  edges  for  connec t ion   o f  

ne ighbour ing   wall  p l a t e s .  

9.  An  i n s u l a t i o n   wall  accord ing   to  Claim  1,  wherein  said  outer   w a l l  

p la te   is  inner   paved  with  p l u r a l i t y   of  g rave l s   so  as  to  enhance  the  b i n d i n g  

with  i n s u l a t e d   m a t e r i a l   of  foamed  c emen t .  

10.  An  i n s u l a t i o n   wall  s t r u c t u r e   and  a r ranged   s u b s t a n t i a l l y   as  h e r e i n  

de sc r i bed   with  r e f e r e n c e   to  any  of  the  f i gu re   of  the  d r a w i n g s .  
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