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@  Concrete  sandwich  panel. 

ACTORUM  AG 

A  concrete  sandwich  panel  includes  a  structural  pre-case 
concrete  panel  (10),  an  insulative  panel  (20)  and  an  outer  de- 
corative  concrete  panel  (25).  The  inner  (10)  and  outer  panels 
(25)  are  integrally  connected  by  C-shaped  metal  ties  (16) 
which  connect  reinforcing  rods  (23)  in  the  inner  (10)  and  outer 
layers (25). 



CONCRETE  SANDWICH  PANEL 

To  e n h a n c e   the   i n s u l a t i n g   c a p a b i l i t y   of  p r e c a s t   c o n c r e t e  

wa l l   p a n e l s ,   l a m i n a s   of  i n s u l a t i o n   have  been  i n s e r t e d  

b e t w e e n   an  i n n e r   s t r u c t u r a l   c o n c r e t e   wa l l   p a n e l   and  a n  

o u t e r   d e c o r a t i v e   c o n c r e t e   f ace   p a n e l   or  s h e l l .   In  s u c h  

c o n s t r u c t i o n s   i t   is  d e s i r a b l e   t h a t   the   a s s e m b l y   be  t i e d  

t o g e t h e r   to  p r o v i d e   no  s i g n i f i c a n t   movement  of  the   v a r i o u s  

l a m i n a   r e l a t i v e   to  each  o t h e r .   I t   is  n e c e s s a r y   t h a t   t h e  

f ace   p a n e l   be  s u f f i c i e n t l y   i n t e g r a t e d   wi th   the  s t r u c t u r a l  

p a n e l   to  p r e v e n t   i n a d v e r t a n t   l o s s   t h e r e o f   such  as  s l i d i n g  

o f f   of  the   f a c e   s h e l l   d u r i n g   s h i p m e n t   or  e r e c t i o n   or  p u l l -  

ing  o f f   due  to  wind  s u c t i o n .   However ,   b e c a u s e   of  the   n o n -  

u n i f o r m   t e m p e r a t u r e   g r a d i e n t   t h r o u g h   the  c r o s s - s e c t i o n   o f  

the  c o m p o s i t e   p a n e l   d i f f e r e n t i a l   t e m p e r a t u r e   e f f e c t s  

cou ld   c a u s e   t h e r m a l   c r a c k i n g   of  e i t h e r   the  s t r u c t u r a l   o r  

f ace   p a n e l   i f   t h e r e   is  no  f l e x i b i l i t y   or  c a p a b i l i t y   o f  

y i e l d i n g   in  the   c o n n e c t i o n   b e t w e e n   the   p a n e l s .   If   t h e  

e l a s t i c   b e h a v i o u r   of  the  s a n d w i c h   w a l l   p a n e l   is  t o t a l l y  

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

c r a c k i n g .   The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  t i e   s y s t e m   t o  

i n t e g r a t e   the  f a c e   p a n e l ,   i n s u l a t i o n   p a n e l   and  s t r u c t u r a l  

p a n e l   to  p r o v i d e   good  p e r f o r m a n c e   and  m i n i m i z e   t h e r m a l  

c r a c k i n g   and  a l s o   p r o v i d e   s u f f i c i e n t   i n t e g r i t y   to  m a i n t a i n  

a  t i g h t   i n t e r f a c e   b e t w e e n   the  i n s u l a t i o n   and  s t r u c t u r a l  

p a n e l   and  p r e v e n t   the  e n t r y   of  w a t e r   t h e r e b e t w e e n .  

A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   t h e r e   is  p r o v i d e d   a  

p r e c a s t   i n s u l a t i v e   c o n c r e t e   p a n e l   c o n s t r u c t i o n   c o m p r i s i n g  



a  f i r s t   c o n c r e t e   p a n e l   s e c t i o n   h a v i n g   l o n g i t u d i n a l l y  
e x t e n d i n g   r e i n f o r c i n g   r o d s ,   i n s u l a t i v e   p a n e l   s e c t i o n s  

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

h a v i n g   c o r r e s p o n d i n g   l o n g i t u d i n a l l y   e x t e n d i n g   r e i n f o r c i n g  
rods   and  t i e   means  to  c o n n e c t   s a i d   r e i n f o r c i n g   r o d s   o f  
s a i d   f i r s t   and  s e c o n d   p a n e l s ,   to  m a i n t a i n   s a i d   p a n e l s   i n  

u n i t a r y   a s s e m b l y   and  to  a l l o w   fo r   n o n - c o m p o s i t e   e x p a n s i o n  
and  c o n t r a c t i o n   of  s a i d   p a n e l s   d u e . t o   t e m p e r a t u r e   d i f f e r -  

e n t i a l s   so  t h a t   c r a c k i n g   of  s a i d   p a n e l s   due  to  t e m p e r a t u r e  
c h a n g e s   is  m i n i m i z e d .  

P r e f e r a b l y ,   the   t i e   means  c o m p r i s e s   C - s h a p e d   t i e s   h a v i n g  
a l l o c h i r a l   hook  end  p o r t i o n s   wi th   s a i d   end  p o r t i o n s  

e n g a g e d   w i th   s a i d   r e i n f o r c i n g   rods   and  s a i d   t i e s   h a v i n g   a  
t h i c k n e s s   g r e a t e r   t han   3 .76   mm  ( . 148   i n c h e s )   and  l e s s   t h a n  

12.7  mm  ( .5   i n c h e s ) .  

The  i n v e n t i o n   f u r t h e r   p r o v i d e s   a  method  of  making   a  

c o m p o s i t e   c o n c r e t e   i n s u l a t i v e   p a n e l   c o m p r i s i n g   the  s t e p s  
o f :  

(a)  e x t r u d i n g   a  f i r s t   c o n c r e t e   p a n e l   s e c t i o n   w i t h   a  
f i r s t   s e t   of  l o n g i t u d i n a l l y   e x t e n d i n g   r e i n f o r c i n g   r o d s ;  

(b)  a p p l y i n g   an  i n s u l a t i v e   p a n e l   in  s u p e r i m p o s e d  

r e l a t i o n s h i p   on  s a i d   f i r s t   p a n e l ;  

(c)  i n s e r t i n g   c o n n e c t o r   t i e s   in  e n g a g e m e n t   w i t h   t h e  

r e i n f o r c i n g   r o d s   of  s a i d   f i r s t   p a n e l   s e c t i o n   p r i o r   t o  

s e t t i n g   of  the   c o n c r e t e   in  s a i d   f i r s t   s e c t i o n ;  

(d)  a p p l y i n g   a  s e c o n d   i n s u l a t i v e   p a n e l   to  s u p p o r t  
the  c o n n e c t o r   t i e s   b e t w e e n   the  f i r s t   and  s e c o n d   i n s u l a t i v e  

p a n e l   s e c t i o n ;  



(e)  s u p p o r t i n g   a  s e c o n d   s e t   of  r e i n f o r c i n g   r o d s  

above  s a i d   i n s u l a t i v e   p a n e l s   in  e n g a g e m e n t   w i t h   t h e  

u p s t a n d i n g   c o n n e c t o r   t i e s ;   a n d  

( f )   e x t r u d i n g   a  s e c o n d   c o n c r e t e   wal l   p a n e l   ove r   s a i d  
i n s u l a t i v e   p a n e l   s e c t i o n s .  

The  i n v e n t i o n   p r o v i d e s   a  s a n d w i c h   wa l l   p a n e l   and  method   o f  

making  the  same  which  i n c l u d e s   an  i n s u l a t i v e   l a m i n a  
s a n d w i c h e d   b e t w e e n   a  s t r u c t u r a l   c o n c r e t e   p a n e l   and  a  
c o n c r e t e   f a c e   p a n e l .   A  s y s t e m   of  i n t e g r a t i n g   the   p a n e l  
s e c t i o n s   and  i n s u l a t i v e   l a m i n a   is  p r o v i d e d   which  m i n i m i z e s  

c o m p o s i t e   a c t i o n   o f  t h e   p a n e l   u n d e r   s t r e s s   which  c o u l d  
l ead   to  t h e r m a l   c r a c k i n g   due  to  d i f f e r e n t i a l   t e m p e r a t u r e  
e f f e c t s .   The  s t r u c t u r e   which  i n t e g r a t e s   the  t h r e e   l a m i n a  
m a i n t a i n s   a  t i g h t   i n t e r f a c e   b e t w e e n   the  i n s u l a t i o n   and  t h e  
s t r u c t u r a l   p a n e l .   In  the  p r e f e r r e d   embodiment   C - s h a p e d  
t i e s   c o n n e c t i n g   l o n g i t u d i n a l l y   e x t e n d i n g   r e i n f o r c i n g   r o d s  
in  both   c o n c r e t e   p a n e l s   and  h a v i n g   a  d i a m e t e r   of  6 .35   t o  
4 .76  mm  (of   1/4  to  3/16  i n c h )   were  found  to  p r o v i d e   t h e  
d e s i r e d   b a l a n c e   b e t w e e n   r i g i d i t y   and  n o n - c o m p o s i t e  
a c t i o n .  

The  method  of  the  i n v e n t i o n   r e l a t e s   to  the  a s s e m b l y   of  t h e  

p a n e l s   w h e r e i n   the   C - t i e s   a re   he ld   in  p l a c e ,   w h i l e   t h e  
c a s t   s t r u c t u r a l   p a n e l   is  wet ,   by  the  a b u t t i n g   ends  of  t h e  

o v e r l y i n g   b l o c k s   of  i n s u l a t i o n .   The  a b u t t i n g   ends  a r e  
p r e s s e d   a g a i n s t   the   C - t i e s   w i th   the  lower   hook  of  t h e  
C - t i e s   e n g a g e d   w i th   the  r e i n f o r c i n g   rods   in  the   l o w e r  

p a n e l .   The  r e i n f o r c i n g   r ods   fo r   the  f ace   p a n e l   a r e  
p r e s s e d   i n t o   the  uppe r   c u r v e s   of  the   C - t i e s   by  b l o c k s   o f  
wood  s u p p o r t e d   on  the  i n s u l a t i o n   to  p r o p e r l y   o r i e n t   a n d  

p o s i t i o n   the  r e i n f o r c i n g   r ods   in  the  upper   hook  p o r t i o n s  
and  s u p p o r t   the   r e i n f o r c i n g   r ods   u n t i l   the  f ace   p a n e l   h a s  
c u r e d .  



F u r t h e r   o b j e c t s   and  f e a t u r e s   o f  t h e   i n v e n t i o n   w i l l   b e c o m e  

a p p a r e n t   from  the  d i s c l o s u r e .  

One  embod imen t   of  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   b y  

way  of  example   r e f e r e n c e   b e i n g   made  to  the  a c c o m p a n y i n g  

d r a w i n g s   in  w h i c h : -  

F ig .   1  is  a  p e r s p e c t i v e   view  wi th   p a r t s   b r o k e n   a w a y  
showing   the  c o m p o s i t e   p a n e l   of  t h e  i n v e n t i o n .  

F ig .   2  is  an  e n l a r g e d   s e c t i o n a l   view  a l o n g   l i n e   2 - 2  

of  F ig .   1 .  

F ig .   3  is  a  p l an   v iew  of  the  p a n e l   shown  in  F ig .   1 

p r i o r   to  d e p o s i t i o n   of  the   f a c e   p a n e l .  

F i g .  4   is  a  s c h e m a t i c   d i a g r a m   of  the  s t e p s   of  t h e  

method  of  making   the  p a n e l .  

F ig .   5  is   a  c h a r t   c o m p a r i n g   t e s t   d e f l e c t i o n s   d a t a  

u s i n g   4 .76  mm  ( 3 / 1 6   i n c h )   t i e s   unde r   main  span  l o a d   w i t h  

t h e o r e t i c a l   c o m p o s i t e   and  n o n - c o m p o s i t e   d e f l e c t i o n .  

F ig .   6  is  a  c h a r t   s i m i l a r   to  F ig .   5  u s i n g   a  6 .35   mm 
(1 /4   inch   t i e ) .  

F ig .   7  is  a  c h a r t   s i m i l a r   to  F ig .   5  s h o w i n g  
d e f l e c t i o n   in  a  c a n t i l e v e r   l oad   t e s t   w i th   a  4 .76   mm 
(3 /16   i n c h )   t i e .  

F ig .   8  is   a  c h a r t   s i m i l a r   to  F ig .   7  of  a  c a n t i l e v e r  

load   t e s t   w i th   a  6 .35  mm  (1 /4   i n c h )   t i e .  

A l t h o u g h   the  d i s c l o s u r e   h e r e o f   is  d e t a i l e d   and  e x a c t   t o  

e n a b l e   t h o s e   s k i l l e d   in  the   a r t   to  p r a c t i c e   the  i n v e n t i o n ,  



the   p h y s i c a l   e m b o d i m e n t s   h e r e i n   d i s c l o s e d   m e r e l y  

e x e m p l i f y   the   i n v e n t i o n   which  may  be  embod ied   in  o t h e r  

s p e c i f i c   s t r u c t u r e .   The  s cope   of  the  i n v e n t i o n   is  d e f i n e d  

in  the   c l a i m s   a p p e n d e d   h e r e t o .  

In  the   d r a w i n g s ,   F ig .   1  shows  a  s a n d w i c h   p a n e l   8  w h i c h  

i n c l u d e s   a  p r e - s t r e s s e d   c o n c r e t e   s t r u c t u r a l   p a n e l   s e c t i o n  

10  which   can  be  formed  by  an  a p p a r a t u s   such  as  t h a t   s h o w n  

in  U . S . - A - 3 , 3 8 2 , 3 0 4   or  U . S . - A - 3 , 9 7 9 , 1 7 1 .   The  p a n e l s   c a n  
be  10 .16   cm.,   15.24  cm.,  20 .32   cm.,  25 .4   cm.,   30 .48   c m . ,  
( f o u r   i n c h e s ,   s i x   i n c h e s ,   e i g h t ,   t en   or  t w e l v e   i n c h e s )  

t h i c k .   T y p i c a l l y ,   w a l l   p a n e l s   a re   15 .24   cm  or  20 .32   cm 
( s i x   or  e i g h t   i n c h e s )   t h i c k .  

As  the   w a l l   p a n e l   10  is  b e i n g   e x t r u d e d ,   p r e - c u t   p i e c e s   o f  

i n s u l a t i o n   20,  101.6  cm  ( f o r t y   i n c h e s )   wide  and  121.92  cm 
( f o u r   f e e t )   long  a re   s u p e r i m p o s e d   on  the   wet  c o n c r e t e  

p a n e l   s e c t i o n   10.  Next ,   C - s h a p e d   t i e s   16  p r e f e r a b l y  
fo rmed   from  s t a i n l e s s   s t e e l   a re   embedded  in  the  p a n e l   a n d ,  

as  i l l u s t r a t e d   in  F ig .   2,  hooked  a round   the  s t r a n d s   1 4 .  

The  c o n n e c t o r   t i e s   16  have  hook  shaped   ends  in  a l l o c h i r a l  

r e l a t i o n .   The  C - t i e s   16  a re   p o s i t i o n e d   b e t w e e n   t h e  

a b u t t i n g   ends   21  b e t w e e n   a d j a c e n t   i n s u l a t i v e   p a n e l s   20,  a s  
i l l u s t r a t e d   in  F ig .   1  and  3.  The  i n s u l a t i v e   p a n e l s   20  a r e  

p r e s s e d   t o g e t h e r   as  the  C - t i e s   a re   i n s e r t e d   to  s u p p o r t  
them  in  wet  c o n c r e t e .   A f t e r   the   i n s u l a t i v e   p a n e l s   a r e  

a p p l i e d   and  the  C - t i e s   i n s e r t e d   and  h e l d   in  an  u p r i g h t  

p o s i t i o n ,   f o u r   more  r e i n f o r c i n g   rods   a re   l a i d   on  top  o f  

the  i n s u l a t i o n   and  s u p p o r t e d   in  s p a c e d   r e l a t i o n   above  t h e  

i n s u l a t i o n   wi th   s m a l l   p i e c e s   of  wood  27.  The  p i e c e s   o f  

wood  a re   s i z e d   to  p r e s s   the   r e i n f o r c i n g   r ods   23  in  t h e  

u p p e r   hooks   of  the   C - t i e s   in  a  t i g h t   f i t .   Cross   t i e s   30  

and  32  a re   a l s o   c o n n e c t e d   to  the  r e i n f o r c i n g   rods   to  m i n i -  

mize  c r a c k i n g   of  the  p a n e l   ends .   A  5 .08   cm  (two  i n c h )  

l a y e r   of  c o n c r e t e   is  t hen   e x t r u d e d   on  top  of  the  i n s u l a -  

t i o n ,   e n c a s i n g   the  top  f o u r   s t r a n d s ,   the  t i e s   and  e n d  



c r o s s   b a r s   to  form  the   f a c e   p a n e l   25.  The  a s s e m b l y   i s  

then   c u r e d   o v e r n i g h t   and  the  p l a n k s   are  cut   to  l e n g t h   a n d  

s t o c k p i l e d   and  s h i p p e d .  

The  C - t i e s   16  can  be  a r r a n g e d   in  a  p a t t e r n   as  i l l u s t r a t e d  

in  F i g .   3,  w i th   f o u r   C - t i e s   a d j a c e n t   the  ends   of  t h e  

p a n e l ,   w i t h   two  C - t i e s   s t a g g e r e d   at   s p a c e d   i n t e r v a l s   a l o n g  

the  l e n g t h   of  the   p a n e l .   With  the  use  of  121 .92   cm  (4  

f o o t )   i n s u l a t i o n   p a n e l s   the  C - t i e s   16  a re   s p a c e d   a t  

121 .92   cm  (4  f o o t )   i n t e r v a l s .  

B e c a u s e   of  the   i n s u l a t i o n   l a m i n a   which  i s o l a t e s   the   f a c e  

p a n e l   25  from  the  s t r u c t u r a l   p a n e l   10  t h e r e   n o r m a l l y   w i l l  

be  a  n o n - u n i f o r m   t e m p e r a t u r e   g r a d i e n t   t h r o u g h   the   s a n d w i c h  

p a n e l .   A c c o r d i n g l y   the  means  t y i n g   the  f i r s t   and  s e c o n d  

p a n e l s   t o g e t h e r   must  a c c o m m o d a t e   t h e r m a l   e x p a n s i o n   of  t h e  

p a n e l s   to  a v o i d   t h e r m a l   c r a c k i n g .   I t   has  been  found  t h a t  

C - s h a p e d   c o n n e c t o r s   made  from  4 .76  mm  to  6 .35  mm  ( 3 / 1 6  

inch  or  1/4  i n c h )   w i re   rod  have  been  s u i t a b l e   to  p r o v i d e  

n o n - c o m p o s i t e   a c t i o n   b e t w e e n   the  f ace   and  s t r u c t u r a l  

p a n e l s   y e t   m a i n t a i n   s u f f i c i e n t   i n t e g r i t y   of  the   p a n e l   s o  

the  f a c e   is  not   l o s t   d u r i n g   h a n d l i n g   or  e r e c t i o n   or  b y  

wind  s u c t i o n ,   e t c .  

T e s t s   were  c o n d u c t e d   to  compare   the  m e a s u r e d   d e f l e c t i o n   o f  

the  f a c e   p a n e l   w i th   the   t h e o r e t i c a l   c o m p o s i t e   d e f l e c t i o n  

and  the  t h e o r e t i c a l   n o n - c o m p o s i t e   d e f l e c t i o n   when  a  l o a d  

was  a p p l i e d   to  the  s t r u c t u r a l   p a n e l .   Bars   m e a s u r i n g  

3 .175  mm  by  25.4  mm  (1 /8   inch   by  1  i nch )   were  t e s t e d   a s  

t i e s   b e t w e e n   the  p a n e l s   and  were  found  to  p r o v i d e   too  much 

c o m p o s i t e   a c t i o n   which   c o u l d   l e a d   to  p a n e l   c r a c k i n g   due  t o  

d i f f e r e n t i a l   t e m p e r a t u r e   e f f e c t s .  



F i g u r e s   5 ,   6 ,  7 ,   a n d  8   i l l u s t r a t e   c o m p a r i s o n   of  t e s t  

r e s u l t s   w i t h   t h e o r e t i c a l   c a l c u l a t e d   c o m p o s i t e   and  n o n -  

c o m p o s i t e   d e f l e c t i o n s .   In  the  t e s t s   a  f a c e   t i e   a r r a n g e m e n t  

such  as  t h a t   shown  in  F ig .   1  was  employed   wi th   the  t i e s   a t  

a  121 .92   cm  (4  f o o t )   s p a c i n g .   The  s t r u c t u r a l   p a n e l   c r o s s -  
s e c t i o n   was  15 .24   cm  (6  i nch )   p r e - s t r e s s e d   wi th   5 .08  cm  (2  

i n c h e s )   of  u r e t h a n e   i n s u l a t i o n   p lus   a  5 .08  cm  (2  i n c h )  

t h i c k   f a c i n g   p a n e l .   The  t e s t s   i n v o l v e d   a  p a n e l   8 .38  m  ( 2 7  

f e e t   6  i n c h e s )   in  l e n g t h .   The  p a n e l s   were  s u p p o r t e d   a t  

two  p o i n t s   160  cm  (5  f e e t   3  i n c h e s )   from  the  ends .   The  

p a n e l s   were  l o a d e d   up  by  p i e r c i n g   the  f ace   p a n e l   a n d  

i n s u l a t i o n   and  a p p l y i n g   the  load   d i r e c t l y   on  the  p a n e l   10 

and  d e f l e c t i o n s   were  m e a s u r e d .   Both  c a n t i l e v e r   and  m a i n  

s p a n   t e s t s   were  p e r f o r m e d .   F i g u r e s   6  s h o w  

d e f l e c t i o n   in  i n c h e s   (1  inch   =  2 . 5 4   cm)  and  the  l oad   i n  

pounds   (1  pound  =  0 .454   kg)  wi th   the  m e a s u r e d  

d e f l e c t i o n s   fo r   two  s e p a r a t e   main  span  t e s t s   i n d i c a t e d   by  

c u r v e s   A  and  B.  These  c u r v e s   show  e s s e n t i a l l y   a  n o n -  

c o m p o s i t e   a c t i o n   of  the  o u t e r   and  i n n e r   p a n e l s   which  i s  

s u i t a b l e  f o r   a  c o m m e r c i a l   s a n d w i c h   p a n e l .   S i m i l a r l y   t h e  
@  F i g u r e s   7  a n d   8  s h o w   

a  n o n - c o m p o s i t e   a c t i o n   in  c a n t i l e v e r  

t e s t s   u s i n g   the  4 .76  mm  and  6 .35  mm  (3 /16   and  1/4  i n c h )  

t i e s .   In  p r i o r   t e s t s   wi th   the  use  of  f l a t   i r o n   t i e s  

3 .175   mm  by  25 .4   mm  (1 /8   by  1  i nch )   the  t e s t   r e s u l t s  

p r o v i d e d   a  c u r v e   c l o s e   to  the  t h e o r e t i c a l   c o m p o s i t e  
d e f l e c t i o n   c u r v e .   With  9  gauge  t i e s   3.76  mm  ( . 1 4 8   i n c h e s )  

the  t e s t   r e s u l t s   p r o v i d e d   a  cu rve   c l o s e r   to  the  t h e o r e t i -  

ca l   n o n - c o m p o s i t e   c u r v e .  



1.  A  p r e c a s t   i n s u l a t i v e   c o n c r e t e   p a n e l   c o n s t r u c t i o n  

c o m p r i s i n g   a  f i r s t   c o n c r e t e   p a n e l   s e c t i o n   h a v i n g   l o n g i -  

t u d i n a l l y   e x t e n d i n g   r e i n f o r c i n g   r o d s ,   i n s u l a t i v e   p a n e l  
s e c t i o n s   s u p e r i m p o s e d   on  s a i d   f i r s t   p a n e l   s e c t i o n   a n d  

h a v i n g   gaps  b e t w e e n   s a i d   s e c t i o n s ,   a  s e c o n d   c o n c r e t e   p a n e l  
s e c t i o n   h a v i n g   c o r r e s p o n d i n g   l o n g i t u d i n a l l y   e x t e n d i n g  

r e i n f o r c i n g  r o d s   and  t i e   means  to  c o n n e c t   s a i d   r e i n f o r c i n g  
rods   of  s a i d   f i r s t   and  s econd   p a n e l s ,   to  m a i n t a i n   s a i d  

p a n e l s   in  u n i t a r y   a s s e m b l y   and  to  a l l o w   f o r   n o n - c o m p o s i t e  

e x p a n s i o n   and  c o n t r a c t i o n   of  s a i d   p a n e l s   due  to  t e m p e r a -  
t u r e   d i f f e r e n t i a l s   so  t h a t   c r a c k i n g   of  s a i d   p a n e l s   due  t o  

t e m p e r a t u r e   c h a n g e s   is  m i n i m i z e d .  

2.  The  p a n e l   c o n s t r u c t i o n   of  Claim  1  w h e r e i n   s a i d   t i e  

means  c o m p r i s e s   C - s h a p e d   t i e s   h a v i n g   a l l o c h i r a l   hook  e n d  

p o r t i o n s   w i t h   s a i d   end  p o r t i o n s   e n g a g e d   w i th   s a i d  

r e i n f o r c i n g   rods   and  s a i d   t i e s   h a v i n g   a  t h i c k n e s s   g r e a t e r  
t han   3 .76  mm  ( . 1 4 8   i n c h e s )   and  l e s s   t han   12.7 mm  ( . 5  
i n c h e s ) .  

3.  The  method  of  making   a  c o m p o s i t e   c o n c r e t e   i n s u l a t i v e  

p a n e l   c o m p r i s i n g   the  s t e p s   o f :  

(a)  e x t r u d i n g   a  f i r s t   c o n c r e t e   p a n e l   s e c t i o n   w i t h   a  
f i r s t   s e t   of  l o n g i t u d i n a l y   e x t e n d i n g   r e i n f o r c n g   r o d s ;  

(b)  a p p l y i n g   an  i n s u l a t i v e   p a n e l   in  s u p e r i m p o s e d  

r e l a t i o n s h i p   on  s a i d  f i r s t   p a n e l ;  

(c)  i n s e r t i n g   c o n n e c t o r   t i e s   in  e n g a g e m e n t   w i t h   t h e  

r e i n f o r c i n g   r ods   of  s a i d   f i r s t   p a n e l   s e c t i o n   p r i o r   t o  

s e t t i n g   of  the   c o n c r e t e   in  s a i d   f i r s t   s e c t i o n ;  



(d)  a p p l y i n g   a  s e c o n d   i n s u l a t i v e   p a n e l   to  s u p p o r t  
the   c o n n e c t o r   t i e s   b e t w e e n   the   f i r s t   and  s econd   i n s u l a t i v e  

p a n e l   s e c t i o n ;  

(e)  s u p p o r t i n g   a  s e c o n d   s e t   of  r e i n f o r c i n g   r o d s  

above  s a i d   i n s u l a t i v e   p a n e l s   in  e n g a g e m e n t   w i th   t h e  

u p s t a n d i n g   c o n n e c t o r   t i e s ;   a n d  

( f )   e x t r u d i n g   a  s e c o n d  c o n c r e t e   wa l l   p a n e l   ove r   s a i d  

i n s u l a t i v e   p a n e l   s e c t i o n s .  
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