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©  Building  panel. 
A  building  panel  comprising  a  pair  of  encasement 

members  adapted  to  fit  together  to  form  a  shell  which 
encloses  a  core,  the  core  comprising  a  reinforcing  insert 
structure  of  strip  material  which  is  arranged  within  the  shell 
so  that  the  plane  of  the  strip  is  normal  to  the  major  surfaces 
of  the  shell,  and  a  settable  filler  material  which  is  initially  in  a 
fluent  form,  so  that  it  may  be  poured  into  the  insert  structure 
and  can  subsequently  be  set  into  a  solid  form. 



This  inven t ion   r e l a t e s   to  bui lding  panels   a n d  

p a r t i c u l a r l y   to  panels  which  are  su i t ab le   for  use  in  floors  of  t h e  

ra i sed   p la t form  type  which  are  s u p p o r t e d   a  short   d i s t ance   above  a  

s u b - f l o o r ,   usually  on  p e d e s t a l s ,   so  as  to  enable   wiring  and  o t h e r  

s e r v i c e s   to  be  run  b e n e a t h   the  f l o o r .  

Such  floors  have  r e c e n t l y   found  i n c r e a s i n g   a c c e p t a n c e   in 

o f f i ce   bui ldings,   for  example ,   where  the re   is  a  r e q u i r e m e n t   fo r  

e l e c t r i c a l   power  supply  and  c o m m u n i c a t i o n   sys t ems ,   for  e x a m p l e  

a s s o c i a t e d   with  c o m p u t e r s ,   and  where  the  rou t ing   of  s e rv ices   such  a s  
cable  may  need  to  be  changed   qui te   f r e q u e n t l y .   In  an  of f ice   w h e r e  

the re   is  no  ra ised  floor,  this  r e q u i r e m e n t   can  cause   c o n s i d e r a b l e  

p r o b l e m s .  

A  typ ica l   ra ised   p la t fo rm  floor  g e n e r a l l y   compr ises   a 
series  of  square  panels,  common  sizes  being  600mm  square  or  750mm 

squa re ,   s u p p o r t e d   on  an  a r ray   of  p e d e s t a l s ,   each  p e d e s t a l   having  a  
c r u c i f o r m   support   member  at  its  upper  end,  which  is  a d a p t e d   t o  

r e c e i v e   the  a d j a c e n t   co rne r s   of  four  floor  pane ls .   The  floor  p a n e l s  

are  so  c o n s t r u c t e d ,   that   they  are  p r e f e r a b l y   s u f f i c i e n t l y   rigid  t o  

take  the  r equ i red   loads  wi thout   the  n e c e s s i t y   for  any  grid  o f  

br idging  support   members   or  s t r i n g e r s   b e t w e e n   the  p e d e s t a l s ,   so  t h a t  

an  en t i r e   floor  can  be  c o n s t r u c t e d   using  only  the  p e d e s t a l s   and  t h e  

floor  panels   t h e m s e l v e s .  

One  common  type  of  floor  panel  which  is  used  in  f l o o r i n g  

sys tems   of  this  kind  cons i s t s   of  a  core  of  high  dens i ty   m a t e r i a l  

such  as  ch ipboard   about   30-35mm  thick,   e n c a s e d   within  a  g a l v a n i s e d  

steel   outer   shell,  the  t h i cknes s   of  the  s tee l   usual ly   being  1  mm  o r  



more.  The  co rne r s   of  the  panel  each  rest  on  the  support   s u r f a c e   o f  

one  of  the  p e d e s t a l s   and  abut  agains t   the  c ruc i fo rm  s t r u c t u r e   w h i c h  

serves   to  l o c a t e   the  corner   of  each  panel   r e l a t i v e   to  those  of  t h e  

other   t h ree   a d j a c e n t   panels.   The  shell  may  for  example  be  formed  o f  

a  base  t ray  with  ups tand ing   side  wa-Ils,  and  a  top  plate  w i t h  

d o w n w a r d l y   depend ing   side  walls  which  fit  c losely  around  the  u p p e r  

edges  of  the  side  walls  of  the  base  t ray .   A  panel  of  this  kind  is 

shown  in  pub l i shed   Bri t ish  pa ten t   a p p l i c a t i o n   serial   no.  2130615 .  

The  use  of  chipboard   as  a  core  ma te r i a l   has,  howeve r ,   b e e n  

found  to  en ta i l   c e r t a i n   d i s a d v a n t a g e s   in  use,  p a r t i c u l a r l y   in 

r e s p e c t   of  the  load  bear ing  c a p a b i l i t y   of  the  panels ,   s i n c e  

ch ipboa rd   is  r e l a t i v e l y   weak  in  shear ,   and  is  also  i nhomogeneous   so 

tha t   a  number  of  small  panels  cut  from  the  same  la rger   sheet   may  
have  t o t a l l y   d i f f e r e n t   s t r eng th   c h a r a c t e r i s t i c s .  

A c c o r d i n g l y ,   the  present   i n v e n t i o n   seeks  to  provide  a  

building  panel   of  the  general   type  d e s c r i b e d   above,   having  a  c o r e  

with  c o n s i d e r a b l y   improved  s t r eng th   c h a r a c t e r i s t i c s   by  c o m p a r i s o n  

with  t r a d i t i o n a l   core  m a t e r i a l s .  

A c c o r d i n g l y ,   the  present   i n v e n t i o n   provides   a  b u i l d i n g  

panel  compr i s ing   a  pair  of  e n c a s e m e n t   members   adap t ed   to  f i t  

t o g e t h e r   to  form  a  shell  which  enc loses   a  core,   the  core  c o m p r i s i n g  

a  r e i n f o r c i n g   inser t   s t r u c t u r e   of  s t r ip   m a t e r i a l   which  is  a r r a n g e d  

within  the  shell  so  that   the  plane  of  the  s t r ip   is  normal  to  t h e  

major  s u r f a c e s   of  the  shell,  and  a  s e t t a b l e   fi l ler  ma te r i a l   which  is  

in i t ia l ly   in  a  f luent   form,  so  that   it  may  be  poured  into  the  i n s e r t  

s t r u c t u r e   and  can  subsequen t ly   be  set  into  a  solid  f o r m .  

The  fluid  or  pourable   m a t e r i a l   can  consis t   depending   on  

the  purpose   for  which  the  s t r u c t u r a l   panel   is  employed,   for  e x a m p l e ,  
of  c o n c r e t e ,   mineral   s u b s t a n c e s   with  a  cemen t   binder  ( i n c l u d i n g  

a e r a t e d   c e m e n t ) ,   p las te r   of  Paris,   or  p l a s t e r - b o u n d   m i n e r a l  

s u b s t a n c e s ,   s y n t h e t i c   resin  compos i t i ons ,   o rgan ic   f ibrous  m a t e r i a l s  

with  s y n t h e t i c   resin  binders,   s y n t h e t i c   resin  compos i t i ons   w i t h  

f i l lers   e m b e d d e d   t h e r e i n ,   such  as,  for  example ,   b loa ted   c o n c r e t e   o r  

pur l i t e ,   wood  c o n c r e t e   or  wood  f ibres   and  cemen t ,   a sbes tos   cement   o r  

the  l i k e .  



Addi t iona l   solid  add i t i ves   may  also  be  inc luded,   such  a s  

woodchips   in  the  case  of  p las te r   of  paris,   or  p o l y s t y r e n e   o r  

v e r m i c u l i t e   g ranu les   in  the  case  of  e p o x y .  

P r e f e r a b l y ,   the  shell  is  a s sembled   from  two  t r a y - l i k e  

members  made  of  sheet   s t ee l ,   which  may  be  g a l v a n i s e d   or  a l u z i n c  

coa ted ,   and  the  insert   is  made  of  s teel   s tr ip  whose  width  is  e q u a l  

to  the  in te rna l   depth  of  the  f inished  panel .   The  insert   s t r u c t u r e  

may  take  the  form  of  a  loosely  wound  spira l ,   a  honeycomb,   c r u c i f o r m  

and/or   d iagonal   or  o ther   s t r u c t u r e   which  is  such  as  to  p r o v i d e  

r e i n f o r c e m e n t   of  the  panel  at  regular   i n t e r v a l s .   The  insert   may  be  

spot  welded  or  bonded  into  one  of  the  t rays ,   before   the  f i l ler   is 

poured  into  the  i n t e r s t i c e s   of  the  s t r u c t u r e .  

Accord ing   to  a  fu r the r   a spec t   of  the  invent ion   t he re   is 

provided  a  building  panel  compr is ing   a  pair  of  e n c a s e m e n t   m e m b e r s  

adap t ed   to  fit  t o g e t h e r   to  form  a  shell  which  enc loses   a  core ,   t h e  

core  compr is ing   a  foam  formed  from  a  mix ture   of  filler  i n c l u d i n g  

s y n t h e t i c   resin  and  a  c a t a l y s t   which  is  p laced   in  one  of  t h e  

encasement  members  before  the  two  members  are  fitted  together ,   so 

that  the  core  is  formed  by  subsequen t   foaming  and  s e t t i ng   of  t h e  

f i l l e r   "in  s i t u " .  

P r e f e r a b l y ,   the  panel  also  inc ludes   an  i n t e r n a l  

r e i n f o r c e m e n t   s t r u c t u r e   compr is ing   an  inser t   of  s tr ip  m a t e r i a l  

a r r a n g e d   within  the  shell  with  the  plane  of  the  s t r ip   normal  to  t h e  

major  s u r f a c e s   of  the  shell,   the  s t r ip   m a t e r i a l   being  p o s i t i o n e d   in 

on  of  the  e n c a s e m e n t   members   before   the  add i t ion   of  the  f i l l e r .   I n  

a  p r e f e r r e d   a r r a n g e m e n t ,   the  r e i n f o r c e m e n t   compr i ses   a  f i rst   pair  o f  

mutual ly  p e r p e n d i c u l a r   r e i n f o r c i n g   s t r ip   members   each  of  w h i c h  

extends   d iagona l ly   from  one  corner   of  the  shell  to  the  o p p o s i t e  

corner ,   and  a  second  pair  of  mutual ly   p e r p e n d i c u l a r   str ip  m e m b e r s  

each  of  which  ex t ends   b e t w e e n   the  mid  points   of  oppos i te   sides  o f  

the  shell,  so  that   the  whole  r e i n f o r c e m e n t   forms  a  "Union  F l a g "  

f o r m a t i o n .  

In  an  a l t e r n a t i v e   a r r a n g e m e n t ,   one  of  the  e n c a s e m e n t  

members  may  include  i n t e g r a l   r e i n f o r c i n g   f o r m a t i o n s   such  as  e m b o s s e d  

ridges  or  other   p a t t e r n s .  



Some  e m b o d i m e n t s   of  the  inven t ion   will  now  be  desc r ibed   by 

way  of  example  with  reference  to  the  accompanying  drawings,  in 

which :  

F igure   1  is  a  pa r t i a l ly   broken  away  v e r t i c a l   c r o s s - s e c t i o n  

through  an  a s s e m b l e d   floor  panel  a c c o r d i n g   to  the  invent ion;   a n d  

.  F i g u r e s   2,  3,  4,  5  and  6  are  top  plan  views  of  s e m i -  

a s s emb led   floor  panels ,   showing  various  e m b o d i m e n t s   of  the  i n t e r n a l  

s t r u c t u r e .  

R e f e r r i n g   to  Figure  1,  the  a s s e m b l e d   panel   compr ises   a  

base  t ray  2  having   ups tand ing   side  walls  4,  and  a  top  plate   6  h a v i n g  

d o w n w a r d l y   depend ing   side  walls  8  which  are  a r r a n g e d   to  fit  over  t h e  

side  walls  4  of  the  base  tray,   the  genera l   c o n s t r u c t i o n   of  the  t w o  

members   being  s imilar   to  that  shown  in  pub l i shed   Bri t ish  p a t e n t  

a p p l i c a t i o n   no.  2130615.  The  panels  are  p r e f e r a b l y   of  sheet   s teel   o f  

0 . 5  -   1.0mm  t h i c k n e s s .   I n t e r n a l l y ,   howeve r ,   the  i l l u s t r a t e d   p a n e l  

d i f fe r s   from  that   of  the  prior  s p e c i f i c a t i o n   in  tha t   the  core  10 

cons i s t s   of  a  so l id i f i ed   f i l ler   ma te r i a l   which  is  r e i n f o r c e d   by 

s tee l   s t r ips   12  which  are  a r r anged   in  a  r egu l a r   p a t t e r n   in  the  b a s e  

t ray.   As  can  be  seen  from  the  d rawings ,   the  width  of  these  s t r i p s  

is  equal  to  the  i n t e rna l   th ickness   of  the  panel   so  as  to  provide  a  

s t r u c t u r a l   r e i n f o r c e m e n t   and  their   t h i c k n e s s   is  p r e f e r a b l y   1mm  t o  

2.0mm. 

The  a r r a n g e m e n t   of  the  s teel   s t r ip   12  within  the  panel  may  
take  var ious   forms,  as  i l l u s t r a t e d   in  F igu re s   2  to  6.  One  form  o f  

r e i n f o r c i n g   s t r u c t u r e   is  shown  in  Figure  2,  in  which  the  s teel   s t r i p  

is  in  the  form  of  a  con t inuous   coil  14  which  fills  the  whole  of  t h e  

base  t ray  e x c e p t   for  the  ex t reme  co rne r s .   The  spaces   b e t w e e n   t h e  

s u c c e s s i v e   coils  may  be  of  the  order  of  1  to  3  inches.   S u i t a b l y  

shaped  p i eces   of  s t r ip   16  may  be.  p o s i t i o n e d   in  the  co rne r s   t o  

r e i n f o r c e   these   reg ions ,   as  shown  in  the  drawing.   This  p a r t i c u l a r  

type  of  r e i n f o r c e m e n t   has  the  a d v a n t a g e   that   a lmost   the  whole  of  t h e  

r e i n f o r c i n g   s t r u c t u r e   can  be  made  from  one  piece  of  strip  m a t e r i a l .  

O the r   s u i t a b l e   types  of  r e i n f o r c i n g   s t r u c t u r e   can  be  

formed  from  va r ious ly   shaped  " h o n e y c o m b s "   of  s t r ip   ma te r i a l ,   that   o f  

Figure   3,  for  example ,   compris ing  a  p l u r a l i t y   of  s t r a i g h t   s t r i p s  



which  are  no tched   so  that  they  can  be  f i t t ed   t o g e t h e r   to  form  a  

square  mat r ix ,   and  of  course  it  will  be  a p p r e c i a t e d   that  the  s a m e  

kind  of  c o n s t r u c t i o n   may  be  used  with  the  s t r ips   o r i e n t e d   at  450  t o  

the  side  walls  of  the  base  t ray,   so  as  to  p rovide   a  "d iamond  s h a p e d "  

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

-  The  s t r u c t u r e   of  Figure  4  compr i ses   a  ser ies   of  h e x a g o n a l  

cells  which  are  formed  from  s tr ips   which  each  have  a  ser ies   of  1200 

bends  in  them.  These  may  have  their   fac ing   " f l a t s "   s p o t - w e l d e d  

t o g e t h e r ,   or  may  be  su i tably   i n t e r l o c k e d   by  no tch ing   them  in  a  

similar  fashion  to  the  s t r ips   of  Figure  3.  Figure  5  shows  an  i n s e r t  

s t r u c t u r e   which  is  formed  from  s e r p e n t i n e   s t r ips ,   and  again  t h e  

a b u t t i n g   s u r f a c e s   of  these  may  be  spot  welded  t o g e t h e r ,   before   t h e y  

are  p laced  in  the  base  t r a y .  

Figure   6  shows  a  r e i n f o r c i n g   s t r u c t u r e   having  a  " U n i o n  

Flag"  c o n f i g u r a t i o n ,   cons i s t ing   of  one  pair  of  s t r ips   which  e x t e n d  

across   the  d i agona l s   of  the  panel ,   and  a n o t h e r   pair  which  e x t e n d  

across   the  panel  at  r i g h t - a n g l e s   to  each  o the r ,   so  as  to  join  t h e  

m i d - p o i n t s   of  oppos i t e   s i d e s .   The  s t r ips   may  be  s u i t a b l y  

i n t e r l o c k e d   by  s lo t t ing   or  other  known  methods ,   at  the  c en t r e .   T h i s  

a r r a n g e m e n t   has  been  found  to  possess   e x c e l l e n t   s t r e n g t h  

c h a r a c t e r i s t i c s ,   p a r t i c u l a r l y   in  c o m b i n a t i o n   with  a  po lyes t e r   o r  

o ther   s y n t h e t i c   resin  type  of  f i l ler   (see  b e l o w ) .  

In  order   to  form  the  panel,   the  inser t   is  f irst   p o s i t i o n e d  

in  the  base  t r ay ,   and  bonded  in  p lace ,   and  then  the  f i l ler   m a t e r i a l  

is  poured  into  the  i n t e r s t i c e s   of  the  inser t .   The  filler  may  f o r  

example  be  p l a s t e r   of  paris  mixed  with  woodch ips ,   epoxy  resin  w i t h  

p o l y s t y r e n e   g ranu les ,   or  a i r a t e d   c o n c r e t e   or  p o l y e s t e r   resin  with  a  

f i l l e r .  

Examples   of  some  su i t ab le   m a t e r i a l s   are  as  f o l l o w s :  

(1)  A  c e m e n t a t i o u s   f i l ler   using  l i g h t w e i g h t   s c r e e d  

compounds ,   i.e.  cement   and  pur l i t e :   for  example   the  "Ti leon"   c e m e n t  

s c r eed ing   sold  under  the  t r a d e m a r k   " L i m e l i t e " ,   mixed  to  a  dens i ty   o f  

400-800  kg/m3. 

(2)  Gypsum  with  v e r m i c u l i t e   consisting  of  70-80%  gypsum 

p las t e r   and  20-30%  ve rmicu l i t e   with  wa te r .   Vermicu. l i te   is  added  o r  



e x t r a c t e d   to  ob ta in   the  required  densi ty   (up  to  1100  kg/m3),   with  a  

rust  p r e v e n t a t i v e   add i t ive   and  a  w a t e r p r o o f i n g   a d d i t i v e .  

(3)  A  p r o p r i e t a r y   gypsum  p roduc t   such  as  Ce ramblue   o r  

Olafdur   ( t r a d e m a r k s )   with  water  and  v e r m i c u l i t e   added  to  give  t h e  

r equ i red   d e n s i t y .  

I n   the  case  of  these  three  types   of  m a t e r i a l s ,   they  m u s t  

be  a l lowed  to  sol idi fy   before  the  top  p la te   is  bonded  onto  the  w h o l e  

assembly ,   for  example   using  epoxy  resin  or  p o l y u r e t h a n e   a d h e s i v e ,  

and  with  s u i t a b l e   s ea l an t s   around  the  edges  so  as  to  ensure   that   t h e  

c o n s t r u c t i o n   is  w a t e r p r o o f .   A l t e r n a t i v e l y ,   the  core  may  be  f o r m e d  

first  in  a  s e p a r a t e   mould  by  placing  the  inse r t s   into  the  mould,  a n d  

pouring  in  the  f i l l e r ,   and  then  removing  the  core  from  the  m o u l d  

when  it  has  so l i d i f i ed   and  bonding  the  base  tray  and  top  p l a t e  

around  i t .  

(4)  A  f u r t h e r   a l t e r n a t i v e   m a t e r i a l ,   which  has  t h e  

a d v a n t a g e   tha t   the  top  plate  can  be  added  before   it  has  s o l i d i f i e d ,  

is  a  c a s t i n g   resin  such  as  po lyes te r   res in .   A  su i t ab le   m i x t u r e  

compr i ses   about   50-70%  by  weight  of  p o l y e s t e r   resin,   5-10%  o f  

--styrene  as  a  " d i l u e n t "   and  15-40%  of  v e r m i c u l i t e   (e.g.  " M i c a f i l " ) ,  

with  a  small  amoun t   of  p r o p r i e t a r y   c a t a l y s t .  

A  panel   including  a  core  of  this  type  is  p a r t i c u l a r l y  

simple  and  quick  to  m a n u f a c t u r e .   The  insides  of  the  base  tray  a n d  

top  p la te   are  f i r s t   sprayed   with  a  p o l y u r e t h a n e   adhes ive   which  is  

a l lowed  to  dry  until  it  is  just  tacky,   and  the  r e i n f o r c i n g   s t r i p s  

( p r e f e r a b l y   as  shown  in  Figure  6)  are  p l aced   in  the  base  t ray  a n d  

also  l ight ly   s p r a y e d   with  a d h e s i v e .  

The  resin  mixture   is  then  poured   into  the  base  t ray  a n d  

spread  evenly   o v e r f i l l i n g   the  base  t ray  by  approx  10%,  the  top  p l a t e  

is  i m m e d i a t e l y   added   and  the  whole  assembly   p laced  in  a  h y d r a u l i c  

press  at  approx   200  psi  for  about  30  minu tes ,   which  is  the  e x p e c t e d  

r e a c t i o n   t ime  for  the  resin.  The  press  may  also  be  h e a t e d   to  s p e e d  

up  the  r e a c t i o n .   This  resul ts   in  a  p a r t i c u l a r l y   l ight,   rigid  p a n e l .  



1.  A  bui lding  panel  compr is ing   a  pair  of  e n c a s e m e n t   m e m b e r s  

a d a p t e d   to  fit  t o g e t h e r   to  form  a  shell  which  enc loses   a  core,   t h e  

core  compr i s ing   a  foam  formed  from  a  mix tu re   of  f i l ler  i n c l u d i n g  

s y n t h e t i c   resin  and  a  ca t a lys t   which  is  p laced   in  one  of  t h e  

encasement  members  before  the  two  members  are  fitted  together,   so 

that   the  core  is  formed  by  subsequen t   foaming  and  se t t ing   of  t h e  

f i l l e r   "in  s i t u " .  

2 .   A  panel  a cco rd ing   to  claim  1  f u r t h e r   compr is ing   a n  

in t e rna l   r e i n f o r c e m e n t   s t r u c t u r e   c o m p r i s i n g   an  inser t   of  s t r i p  

ma te r i a l   a r r a n g e d   within  the  shell  with  the  plane  of  the  s t r i p  

normal  to  the  major  su r f aces   of  the  shell ,   the  s tr ip  ma te r i a l   b e i n g  

p laced   in  the  base  tray  before   the  a d d i t i o n   of  the  f i l l e r .  

3.  A  building  panel  compr is ing   a  pair  of  e n c a s e m e n t   m e m b e r s  

a d a p t e d   to  fit  t o g e t h e r   to  form  a  shell ,   and  a  core,   the  c o r e  

compr i s ing   a  r e i n f o r c i n g   insert   s t r u c t u r e   of  s tr ip  ma te r i a l   which  i s  

a r r a n g e d   within  the  shell  so  that   the  plane  of  the  str ip  is  n o r m a l  

to  the  major  s u r f a c e s   of  the  shell ,   and  a  s e t t a b l e   f i l ler   m a t e r i a l  

which  is  in i t ia l ly   in  a  f luent   form,  so  that   it  may  be  poured  i n t o  

the  insert  s t r u c t u r e   and  can  s u b s e q u e n t l y   be  set  into  a  solid  f o r m .  

4.  A  bui lding  panel  a c c o r d i n g   to  claim  2  or  claim  3  in  w h i c h  

the  r e i n f o r c e m e n t   comprises   a  spira l ,   a  h o n e y c o m b ,   or  a  c r u c i f o r m  

s t r u c t u r e .  

5.  A  building  panel  a c c o r d i n g   to  claim  2  or  claim  3  in  w h i c h  

the  r e i n f o r c e m e n t   compr ises   a  first   pair  of  mutua l ly   p e r p e n d i c u l a r  

r e i n f o r c i n g   s tr ip  members  each  of  which  e x t e n d s   d iagonal ly   from  o n e  

corner   of  the  shell  to  the  oppos i te   co rne r ,   and  a  second  pair  o f  

mutual ly   p e r p e n d i c u l a r   str ip  members   each  of  which  extends  be tween  

the  mid  points   of  opposi te   sides  of  the  s h e l l .  



6.  A  bui lding  panel  accord ing   to  claim  1  in  which  one  of  t h e  

e n c a s e m e n t   members   inc ludes   in tegra l   r e i n f o r c i n g   f o r m a t i o n s .  

7.  A  bui lding  panel  accord ing   to  any  p r e c e d i n g   claim  in  w h i c h  

the  encasement  members  comprise  a  base  tray  with  upstanding  side 

walls,  and  a  top  p la te   a d a p t e d   to  fit  onto  the  base  t r a y .  

8.  A  bui ld ing  panel  s u b s t a n t i a l l y   as  here in   d e s c r i b e d   w i t h  

reference  to  the  a c c o m p a n y i n g   d r a w i n g s .  
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