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Structural  cladding  members. 

©  A  cladding  member  for  structures  comprises  a 
panel  (10)  and  a  frame  (11)  of  interconnected  metal 
members  (21,22,23)  to  which  the  panel  (10)  is  con- 
nected.  The  connection  is  such  to  allow  relative 
movement  between  the  frame  and  the  panel  in  order 
to  accommodate  differential  expansion.  Where  the 
panel  is  of  concrete,  this  can  allow  the  use  of  frames 
to  support  the  concrete  panel,  so  reducing  the  vol- 
ume  of  concrete  needed  and  making  the  panels 
lighter  and  easier  to  handle. 
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STRUCTURAL  CLADDING  MEMBERS 

The  invention  relates  to  structural  cladding 
members. 

Cladding  members  are  widely  used  in  the  con- 
struction  of  buildings.  The  structure  of  the  building 
is  formed  by  a  framework  of  metal  beams  and/or 
reinforced  concrete  members  which  take  the  struc- 
tural  loads  and  the  cladding  members  provide  a 
non-load  bearing  weatherproof  exterior  surface. 

One  form  of  cladding  member  comprises  a 
panel  having  a  facing  material  connected  to  a  body 
of  concrete.  The  facing  material  may  be  an  ex- 
posed  aggregate.  In  order  to  provide  the  panels 
with  sufficient  strength  and  rigidity,  the  concrete  is 
of  substantial  thickness  with  the  panels  being  con- 
nected  directly  to  the  structure. 

It  is  a  disadvantage  of  such  cladding  panels 
that  the  quantity  of  concrete  required  to  give  them 
sufficient  strength  and  rigidity  makes  them  heavy 
and  difficult  to  handle  and  manoeuvre.  It  also  in- 
creases  their  expense. 

According  to  the  invention  there  is  provided  a 
structural  cladding  member  comprising  a  panel  in- 
cluding  a  weatherproof  outer  surface  and  a  frame 
of  metal  members  connected  to  the  panel  so  that 
the  panel  is  mounted  on  the  frame,  the  connections 
being  such  as  to  permit  relative  expansion  and 
contraction  between  the  frame  and  the  panel,  and 
the  frame  including  connectors  for  connecting  the 
member  to  a  building  structure. 

By  mounting  the  panel  on  a  metal  frame,  the 
panel  can  be  lighter  in  weight  and  therefore  less 
expensive  and  easier  to  handle.  The  presence  of 
the  connections  that  permit  relative  expansion  and 
contraction  between  the  frame  and  the  panel  over- 
come  the  problem  of  differential  expansion  rates  of 
the  materials  from  which  panels  are  made  and  the 
metal  of  the  frame  members. 

Preferably,  the  panel  comprises  a  facing  ma- 
terial  connected  to  a  body  of  concrete,  with  the 
frame  of  metal  members  being  connected  to  the 
body  of  concrete. 

This  is  particularly  advantageous,  because  the 
problems  of  differential  contraction  and  expansion 
are  particularly  acute  with  concrete  which  has  here- 
tofore  prevented  the  use  of  metal  frameworks  with 
panels  including  a  concrete  body.  By  use  of  such  a 
frame,  the  volume  of  concrete  can  be  reduced 
considerably. 

The  facing  material  may  comprise  a  plurality  of 
separate  facing  members  arranged  over  the  sur- 
face  of  the  concrete  body  and  including  apertures 
into  which  the  concrete  is  cast  to  lock  the  concrete 
to  the  facing  members. 

Facing  members  may  be  clay  bricks  or  bricks, 
panels  or  slabs  of  other  materials. 

The  panel  may  be  generally  planar  with  the 
framework  comprising  a  rectangular  grid  of 
coplanar  members  with  the  plane  of  the  grid  being 
generally  parallel  to  the  plane  of  the  panel,  the 

5  frame  including  at  least  two  pins  extending  in  di- 
rections  lying  in  the  plane  of  the  frame  and  extend- 
ing  into  portions  of  the  panel  such  as  to  connect 
the  panel  to  the  frame  and  to  permit  relative  move- 
ment  between  the  panel  and  the  frame. 

70  Preferably,  each  pin  extends  into  a  correspond- 
ing  hole  in  the  panel  with  a  sleeve  of  an 
elastomeric  material  being  provided  between  the 
pin  and  the  hole  to  accommodate  said  movement. 

In  an  alternative  arrangement,  the  panel  may 
75  be  of  uniform  material  such  as  a  stone  or  a  recon- 

stituted  stone. 
The  following  is  a  more  detailed  description  of 

an  embodiment  of  the  invention,  by  way  of  exam- 
ple,  reference  being  made  to  the  accompanying 

20  drawings  in  which:- 
Figure  1  is  a  vertical  cross-section  through  a 
cladding  member  connected  to  a  building  struc- 
ture  and  taken  on  the  line  F-F  of  Figure  2, 
Figure  2  is  a  section  on  the  line  A-A  of  Figure  1 

25  and  showing  a  horizontal  section  through  a  por- 
tion  of  the  cladding  panel  of  Figure  1  and 
through  a  portion  of  the  building  structure, 
Figure  3  is  a  section  on  the  line  B-B  of  Figure  1 
and  showing  the  connection  between  an  upper 

30  corner  of  the  cladding  member  and  the  building 
structure, 
Figure  4  is  a  section  on  the  line  C-C  of  Figure  1 
and  showing  a  connection  between  a  member  of 
the  frame  of  the  cladding  member  of  Figure  1 

35  and  a  horizontal  joist  of  the  building  structure, 
Figure  5  is  a  section  on  the  line  D-D  of  Figure  1 
showing  a  connection  of  the  joist  of  Figure  3  to 
a  vertical  frame  member  of  the  cladding  mem- 
ber, 

40  Figure  6  is  a  section  on  the  line  E-E  of  Figure  2 
and  showing  the  connection  of  vertical  cladding 
to  the  building  structure,  and 
Figure  7  is  an  elevation  of  a  frame  forming  part 
of  the  cladding  member  of  Figures  1  to  6. 

45  Figure  8  is  a  cross-section  of  a  connection  be- 
tween  a  member  of  a  frame  of  the  cladding 
member  of  Figures  1  to  7  and  a  flange  of  a 
cladding  panel  of  the  member. 

Referring  to  Figures  1  and  2,  the  cladding 
50  member  comprises  two  main  components,  a  clad- 

ding  panel  10  and  a  frame  11. 
As  best  seen  in  Figures  1  and  2,  the  panel 

comprises  a  facing  material  in  the  form  of  a  plural- 
ity  of  bricks  12.  All  the  bricks  are  provided  with 
cavities  13  in  their  rear  surfaces.  At  the  upper  and 
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framework  of  horizontal  and  steel  joists  27,28  re- 
spectively,  together  with  a  floor  29.  The  panel  10  is 
located  with  the  bottom  frame  member  22  resting 
on  a  lower  flange  30  of  a  horizontal  joist  27.  As 

5  best  seen  in  Figure  4,  a  pad  31  is  provided  be- 
tween  the  member  22  and  the  flange  30  in  order  to 
allow  the  drainage  of  water,  to  prevent  corrosion.  At 
the  upper  corners  of  the  frame,  brackets  32  are 
welded  to  the  vertical  members  20  and  bolted  to 

10  the  flange  33  of  a  vertical  joist  28.  This  is  best 
seen  in  Figure  3. 

A  number  of  plates  34  are  welded  to  the  verti- 
cal  frame  members  20  between  the  bottom  and 
intermediate  frame  members  22,23,  so  that  the 

75  plates  can  be  bolted  to  an  upper  flange  35  of  the 
horizontal  joist  27.  This  is  seen  in  more  detail  in 
Figure  5. 

All  of  these  connections  are  such  that  flexing  of 
the  structure  relative  to  the  panel  is  possible,  so 

20  that  the  panels  do  not  transmit  any  structural  loads 
which  might  damage  the  panels. 

In  this  way,  the  panel  10  is  firmly  mounted  on 
the  structure.  Differential  expansion  between  the 
concrete  body  16  and  the  frame  11  is  accom- 

25  modated  by  compression  of  the  sleeves  26  in  the 
holes  25.  Differential  expansion  between  the  bricks 
12  and  the  concrete  body  16  is  accommodated  by 
the  flexibility  given  to  the  concrete  by  the  poly- 
propylene  fibres. 

30  The  cladding  of  the  building  can  be  completed 
by  the  connection  to  the  vertical  joists  28  of  a 
vertical  succession  of  cladding  blocks  30  connect- 
ed  to  flanges  37  by  expansion  bolts  38.  This  is 
best  seen  in  Figures  3  and  6. 

35  It  will  be  appreciated,  of  course,  the  panel  may 
be  attached  to  the  building  structure  in  any  other 
suitable  way,  depending  on  the  arrangement  of  the 
structure.  It  will  also  be  appreciated  that,  while 
there  are  particular  benefits  in  the  method  of  con- 

40  necting  the  frame  11  to  the  panel  10  where  the 
panel  has  a  concrete  body  16,  a  similar  frame  can 
be  used  with  a  panel  10  formed  from  a  single 
material  such  as  natural  or  artificial  stone.  In  addi- 
tion,  the  concrete  body  need  not  be  clad  with 

45  bricks  or  the  like,  it  could  be  clad  with  exposed 
aggregate. 

Further,  the  frame  1  1  may  be  formed  by  mem- 
bers  in  any  convenient  array.  The  members  need 
not  be  of  box-section,  they  could  be,  for  example, 

50  of  Z-section.  The  connection  between  the  frame  1  1 
and  the  panel  10  need  not  be  by  pins  24,  any  other 
suitable  connection  that  allows  the  required  relative 
movement  could  be  used. 

55  Claims 

1.  A  structural  cladding  member  characterised  in 
that  a  panel  (10)  includes  a  weatherproof  outer 

lower  edges,  special  bricks  14  are  provided  which 
have  edge  flanges  15  to  protect  the  upper  and 
lower  edges  of  the  panel. 

A  body  of  concrete  1  6  extends  into  the  cavities 
13  to  lock  the  body  to  the  cavities.  As  seen  in 
Figures  1  and  2,  the  concrete  is  reinforced  by  a 
steel  mesh  17  and  it  may  also  contain  a  reinforce- 
ment  of  polypropylene  fibres,  for  a  purpose  to  be 
described  below. 

The  panel  10  is  provided  with  three  parallel 
ribs  18a,18b,18c  extending  along  the  upper  edge, 
along  the  lower  edge  and  intermediate  the  upper 
and  lower  edges,  as  best  seen  in  Figure  1  .  As  also 
seen  in  that  Figure,  the  intermediate  and  lower  ribs 
18b,18c  have  lower  surfaces  lying  in  a  horizontal 
plane,  whereas  the  upper  rib  18a  has  its  upper 
surface  lying  in  a  horizontal  plane.  The  ribs  are 
reinforced  by  reinforcing  bars  19  which  are  con- 
nected  to  the  steel  mesh  17  and  extend  generally 
horizontally,  as  seen  in  Figure  1  . 

The  frame  11  is  best  seen  in  Figure  7.  It  is 
formed  by  rolled  steel  members  of  box-section  and 
arranged  in  a  rectangular  grid  with  five  equally 
spaced  vertical  members  20  top  and  bottom  mem- 
bers  21  and  an  intermediate  member  23.  The 
members  21-23  are  generally  coplanar. 

The  frame  1  1  is  attached  to  the  panel  1  0  in  the 
following  way. 

The  top,  intermediate  and  lower  members 
21,22  and  23  are  provided  on  their  horizontal  sur- 
faces  with  a  number  of  pins  24  at  spaced  intervals 
therealong.  In  the  intermediate  and  bottom  mem- 
bers  22,23  these  pins  24  extend  from  the  upper 
surfaces  of  the  members,  while  in  the  top  member, 
the  pins  24  extend  from  the  lower  surface  of  the 
member. 

As  best  seen  in  Figure  8,  each  pin  24  is 
received  in  a  hole  25  in  an  associated  rib 
18a,18b,18c.  A  rubber  sleeve  26  is  provided  be- 
tween  the  pin  24  and  the  hole,  for  a  purpose  to  be 
described  below. 

The  panel  10  is  manufactured  by  known  tech- 
niques  in  which  the  bricks  12  are  laid  in  the  re- 
quired  pattern  in  a  mould  and  the  steel  mesh  17 
and  the  bars  19  located  in  the  mould.  The  frame  is 
placed  in  the  mould  with  the  sleeves  26  around  the 
pins  25  and  the  box  members  21-23  coated  with  a 
bond-break  paint.  The  concrete  is  then  poured  into 
the  mould  and  as  the  ribs  18a,18b,18c  are  formed, 
so  the  holes  25  and  the  pins  24  are  formed.  The 
bond-break  paint  ensures  that  there  is  no  intercon- 
nection  between  the  frame  11  and  the  panel  10. 

Of  course,  the  panel  may  be  formed  in  other 
ways,  such  as  that  described  in  our  U.K.  Patent  No. 
2145651. 

The  cladding  member  is  connected  to  a  build- 
ing  structure  in  the  following  way.  As  best  seen  in 
Figures  1,2  and  3,  the  structure  is  formed  by  a 
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surface  (12)  and  a  frame  (11)  of  metal  mem- 
bers  connected  to  the  panel  so  that  the  panel 
is  mounted  on  the  frame,  the  connections 
(24,25,26)  being  such  as  to  permit  relative 
expansion  and  contraction  between  the  frame  5 
(11)  and  the  panel  (10),  and  the  frame  (11) 
including  connectors  (32)  for  connecting  the 
member  to  a  building  structure. 

2.  A  structural  cladding  member  according  to  w 
claim  1  characterized  in  that  the  panel  (10) 
comprises  a  facing  material  (14)  connected  to 
a  body  of  concrete  (16),  with  the  frame  (11)  of 
metal  members  being  connected  to  the  body 
of  concrete  (16).  75 

3.  A  structural  cladding  member  according  to 
claim  2  characterized  in  that  the  facing  ma- 
terial  comprises  a  plurality  of  separate  facing 
members  (12)  arranged  over  the  surface  of  the  20 
concrete  body  (16)  and  including  apertures 
(13)  into  which  the  concrete  is  cast  to  lock  the 
concrete  to  the  facing  members  (12). 

4.  A  structural  cladding  member  according  to  25 
claim  3  wherein  the  facing  members  are  clay 
bricks  or  bricks  (12)  or  panels  or  slabs  of  other 
materials. 

5.  A  structural  cladding  member  according  to  any  30 
one  of  claims  1  to  4  characterized  in  that  the 
panel  (10)  is  generally  planar  with  the  frame 
(11)  comprising  a  rectangular  grid  of  coplanar 
members  (21  ,22,23)  with  the  plane  of  the  grid 
being  generally  parallel  to  the  plane  of  the  35 
panel,  the  frame  including  at  least  two  pins 
(24)  extending  in  directions  lying  in  the  plane 
of  the  frame  and  extending  into  portions  of  the 
panel  such  as  to  connect  the  panel  (10)  to  the 
frame  (11)  and  to  permit  relative  movement  40 
between  the  panel  (1  0)  and  the  frame  (1  1  ). 

6.  A  structural  cladding  member  according  to 
claim  5  characterized  in  that  each  pin  (24) 
extends  into  a  corresponding  hole  (25)  in  the  45 
panel  (10)  with  a  sleeve  (26)  of  an  elastomeric 
material  being  provided  between  the  pin  (24) 
and  the  hole  (25)  to  accommodate  said  move- 
ment. 

50 
7.  A  structural  cladding  member  according  to 

claim  1  characterized  in  that  the  panel  (10)  is 
of  uniform  material  such  as  a  stone  or  a  recon- 
stituted  stone. 

55 
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