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©  Improvements  in  or  relating  to  accommodation  modules. 

©  The  disclosure  relates  to  an  accommodation 
module  comprising  a  frame  (13,14,15,16,17)  /  
supporting  sheet  metal  panels  (18,40,41).  The 
side  panels  (18)  are  secured  to  upper  and  lower 
longitudinal  members  (14,15,)  of  the  frame  and 
are  formed  with  vertically  extending  corru- 
gations  spaced  apart  along  the  walls  to  stiffen 
the  walls.  A  plurality  of  vertically  extending  stud 
members  (20)  extend  on  the  inner  sides  of  the 
side  panels  between  the  upper  and  lower  lon- 
gitudinal  members  of  the  frame  and  are  dis- 
posed  in  troughs  in  the  corrugations  of  the  side 
panels  with  all  round  clearance  from  the  side 
panels.  The  studs  provide  mounting  means  to 
support  lining  panels  (22)  for  the  interior  of  the 
module  spaced  from  the  side  panels  whereby 
the  side  panels  can  deflect  to  a  limited  extent 
without  engaging  the  stud  members  or  lining 
panels. 
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This  invention  relates  to  accommodation  mod- 
ules  for  forming,  with  a  multiplicity  of  such  units,  a  sin- 
gle  or  multi-storey  building,  each  storey  of  which  may 
comprise  one  or  more  parallel  rows  of  modules  ar- 
ranged  side  by  side  with  a  corridor  between  adjacent 
rows. 

UK  Patent  No.  2015615  discloses  the  construc- 
tion  of  multi-storey  buildings  made  up  of  accommoda- 
tion  modules  of  the  form  indicated  above  in  which 
concrete  is  cast  between  adjacent  modules  after  they 
have  been  mounted  on  a  foundation  or  on  a  previous- 
ly  erected  row  of  modules.  The  concrete  creates  a  co- 
hesive  structure  between  the  modules  and  also  pro- 
vides  a  degree  of  fire  resistance  and  sound  proofing 
between  the  adjacent  modules.  The  side  walls  of  the 
modules  described  are  formed  from  sheet  metal  pan- 
els  having  vertically  extending  out  turned  flanges. 
The  flanges  are  of  L-shaped  cross  section  and  the 
abutting  flanges  of  adjacent  sheets  are  bolted  togeth- 
er  to  form  a  T-shaped  cross  section  element  at  the 
join  between  adjacent  panels.  The  T-shaped  element 
stiffens  t  he  panel  and  also  forms  a  "key"  wit  h  t  he  con- 
crete  cast  between  adjacent  side  walls  of  a  pair  of 
modules  to  form  a  composite  structure  between  the 
side  walls  and  cast  concrete  infill.  Although  the  pan- 
els  are  stiffened  by  the  T-shaped  element,  the  force 
on  the  panels  when  wet  concrete  is  poured  in  them  is 
considerable  if  the  full  amount  to  fill  the  gap  between 
the  adjacent  side  walls  is  poured  in  one  go.  The  pan- 
els  may  be  bowed  by  the  force  and  because  of  the  risk 
of  this  occurring,  the  interior  lining  panels  for  the  ac- 
commodation  module  were  not  put  in  place  until  after 
the  modules  have  been  erected  on  site  and  the  con- 
crete  fill  set.  Thus  part  of  the  gains  of  erecting  a  build- 
ing  from  prefabricated  modules  was  lost  in  that  the  in- 
teriors  of  the  modules  were  not  fully  fitted  out. 

UK  Patent  Application  No.  9026581.0,  discloses 
an  improvement  to  the  arrangement  of  UK  Patent  No. 
2015615  a  number  of  devices  which  would  link  the 
panels  to  restrict  bowing  when  the  concrete  infill  is 
cast  between  the  panels.  Nevertheless  a  limited 
amount  of  movement  can  occur  in  the  panels  when 
the  concrete  is  poured  between  the  side  walls  of  the 
module  and  if  the  modules  have  been  fully  fitted  out 
inside,  damage  may  occur  to  the  side  wall  lining  pan- 
els. 

This  invention  provides  an  accommodation  mod- 
ule  comprising  a  frame  supporting  sheet  metal  panels 
providing  floor,  ceiling  and  side  walls,  the  frame  com- 
prising  upright  corner  posts  having  means  for  attach- 
ment  to  further  horizontally  or  vertically  adjacent 
modules  and  upper  and  lower  longitudinal  and  trans- 
verse  members  interconnecting  the  corner  posts,  the 
side  walls  being  secured  to  the  upper  and  lower  long- 
itudinal  members  and  being  formed  with  vertically  ex- 
tending  corrugations  spaced  apart  along  the  walls  to 
stiffen  the  walls  and  a  plurality  of  vertically  extending 
stud  members  being  provided  on  the  inner  sides  of 

the  side  walls  and  extending  between  the  upper  and 
lower  longitudinal  members  of  the  frame,  the  stud 
members  being  disposed  in  troughs  in  the  corruga- 
tions  of  the  side  walls  to  provide  clearance  from  the 

5  side  walls  and  means  being  provided  on  the  stud 
members  to  support  lining  panels  for  the  interior  of 
the  accommodation  module  spaced  from  the  side 
walls  whereby  the  side  walls  can  deflect  to  a  limited 
extend  without  engaging  the  stud  members  or  lining 

10  panels. 
In  one  embodiment  of  the  invention  the  stud 

members  may  be  in  the  form  of  "Unistrut"  channel 
section  members  extending  between  and  connected 
to  the  upper  and  lower  longitudinal  members  of  the 

15  module  on  either  side  thereof. 
More  specifically  the  means  to  mount  the  lining 

panels  on  the  "Unistrut"  channels  may  comprise  a 
number  of  plates  mounted  on  each  channel  at  spaced 
locations  along  the  channel,  the  plates  being  shaped 

20  to  support  the  lining  panels  spaced  with  a  clearance 
from  the  inner  sides  of  corrugated  side  panels  of  the 
module  to  allow  the  latter  to  deflect  to  a  certain  extent 
without  bearing  on  the  lining  panels. 

In  a  further  embodiment  of  the  invention  each 
25  stud  member  may  be  of  l-shaped  cross  section  ex- 

tending  between  and  secured  to  the  upper  and  lower 
longitudinal  members  of  the  frame,  cross-pieces  of 
the  l-section  members  being  adapted  to  receive  and 
support  the  interior  lining  panels. 

30  In  the  latter  arrangement  the  cross-pieces  of  the 
l-sections  may  lie  in  a  plane  containing  the  innermost 
faces  of  the  corrugated  side  panels  of  the  module 
and  packing  means  are  provided  on  the  cross-pieces 
to  support  the  lining  panels  spaced  from  the  inner- 

35  most  faces  of  the  side  walls  to  allow  the  lattera  limited 
deflection  without  bearing  on  the  lining  panels. 

In  any  of  the  above  arrangements  horizontally  ex- 
tending  bars  may  be  mounted  at  spaced  locations  on 
the  outer  sides  of  the  corrugated  side  walls  between 

40  adjacent  peaks  in  the  corrugations  of  the  side  walls 
to  receive  clips  linking  the  bars  on  side  walls  of  adja- 
cent  modules  to  restrict  separation  of  the  panels 
when  concrete  is  beyween  the  modules.  Preferably 
each  clip  has  shaped  ends  to  spring  over  the  bars. 

45  The  following  is  a  description  of  some  specific 
embodiments  of  the  invention,  reference  being  made 
to  the  accompanying  drawings  in  which: 

Figure  1  is  a  perspective  view  of  an  accommoda- 
tion  module  in  accordance  with  the  invention; 

so  Figure  2  is  a  cross-sectional  view  through  a  part 
of  a  side  wall  of  the  module  showing  concrete  in- 
fill  between  the  module  and  adjacent  module; 
Figure  3  is  a  similar  view  to  Figure  2  showing  an 
alternative  construction; 

55  Figure  4  is  a  diagrammatic  view  of  a  vertical  sec- 
tion  through  a  pair  of  adjacent  modules; 
Figure  5  is  a  similar  view  to  Figure  4  showing  the 
arrangement  in  greater  detail;  and 
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Figure  6  is  a  perspective  view  of  part  of  the  con- 
nection  between  the  side  walls  on  an  adjacent 
pair  of  modules. 
Referring  firstly  to  Figure  1  of  the  drawings  there 

is  shown  a  lightweight  accommodation  module  a 
number  of  which  can  be  assembled  together  to  form 
an  accommodation  block.  The  module  may  be  erect- 
ed  on  a  preformed  foundation  and  may  be  in  the  form 
of  a  multi-storey  building,  each  storey  comprising  par- 
allel  rows  of  modules  with  a  communications  corridor 
between  the  adjacent  rows.  After  the  erection  of  the 
or  each  storey,  concrete  is  cast  between  the  side 
walls  of  adjacent  modules  to  form  a  cohesive  struc- 
ture  between  the  module.  Reference  should  be  made 
to  UK  Patent  No.  2015615  and  UK  Patent  Application 
No.  9026581.0  for  a  general  description  of  the  ar- 
rangements. 

The  module  illustrated  is  a  generally  lightweight 
box  shaped  metal  structure  having  one  external  end 
indicated  at  11  to  receive  a  window  unit  and  balcony 
and  one  internal  end  12  adapted  to  open  onto  a  cen- 
tral  corridor  between  rows  of  modules.  The  module 
comprises  a  frame  made  up  of  lightweight  steel  sec- 
tions  including  upright  corner  posts  indicated  at  13 
which  are  interconnected  by  longitudinally  extending 
upper  and  lower  angle  section  members  14,  15  and 
by  transversely  extending  upper  and  lower  angle  sec- 
tion  members  16  and  17. 

The  accomodation  unit  has  side  panels  indicated 
generally  at  18  which  have  vertical  corrugations  for 
stiffness  and  are  secured  by  bolts,  rivets  or  spot 
welds  to  the  vertical  flanges  of  the  upper  and  lower 
pairs  of  longitudinal  members  14  and  15.  Similar  cor- 
rugated  floor  and  ceiling  panels  40  and  41  extend  be- 
tween  and  are  secured  to  the  upper  frame  members 
14  and  lower  frame  members  15  and  assist  in  holding 
the  frame  members  and,  thereby,  the  side  panels 
against  lateral  movement. 

l-section  stud  members  20  extend  vertically  be- 
tween  the  upper  and  lower  members  14,  15  on  the  in- 
ner  side  of  each  side  wall  within  the  channels  provid- 
ed  by  the  corrugated  wall  and  are  secured  at  their  up- 
per  and  lower  ends  to  the  upper  and  lower  members 
14,  15  by  "Henrob"  the  self  piercing  rivets  as  indicated 
in  Figure  3.  The  l-section  members  are  dimensioned 
and  disposed  to  have  a  clearance  from  the  walls  of 
the  channels  in  the  side  panels  in  which  they  are 
mounted  as  indicated  in  Figure  2  to  allow  the  side 
walls  to  deflect  to  a  limited  extent  without  engaging 
the  stud  members. 

Dry  lining  panels  22  are  mounted  on  the  l-section 
studs  with  wooden  (or  other  suitable  material)  pack- 
ing  pieces  between  the  lining  panels  and  cross  pieces 
of  the  studs  to  space  the  lining  panels  from  the  inner 
faces  of  the  side  walls  to  provide  a  clearance  indicat- 
ed  at  25.  Thus  when  concrete  as  indicated  at  26  is 
cast  between  the  side  walls  of  adjacent  modules,  the 
side  walls  can  deflect  to  a  certain  extent  because  of 

the  pressure  of  the  concrete  on  the  side  walls  without 
engaging  either  the  stud  member  or  the  lining  panel. 

The  interior  of  the  accommodation  module  can 
therefore  be  fully  fitted  out  with  lining  panels  and  fur- 

5  niture  and  furnishing  units  off  site  and  the  risk  of  dam- 
age  to  the  interior  of  the  accommodation  unit  when 
concrete  is  cast  between  the  opposing  side  walls  of 
the  unit  is  minimised. 

Figure  4  of  the  drawings  shows  an  alternative 
10  construction  in  which  the  l-section  stud  is  replaced  by 

a  "Unistrut"  channel  27  on  which  dished  plates  28  are 
secured  by  bolts  29  which  engage  in  washers  30  held 
captive  in  the  strut  at  spaced  locations  to  support  the 
dry  lining  panels  off  the  side  walls  of  the  accommo- 

15  dation  unit. 
Referring  now  to  Figures  5  to  7,  an  arrangement 

for  restricting  the  "bowing"  of  the  side  wall  panels 
when  an  infill  of  concrete  is  inserted  between  them  is 
shown  comprising  bridging  bars  31  which  extend  be- 

20  tween  and  are  secured  by  welding  32  to  the  innerface 
of  the  side  walls  across  the  channels  in  the  walls. 
When  a  pair  of  modules  is  assembled  together,  pairs 
of  bridging  bars  on  opposing  side  walls  are  located 
opposite  each  other.  Steel  clips  35  having  shaped 

25  ends  36  are  provided  to  snap  over  the  pairs  of  bridg- 
ing  bars  to  hold  the  side  wall  panels  against  bowing 
when  concrete  is  filled  in  the  gap  between  modules. 

30  Claims 

1.  An  accommodation  module  comprising  a  frame 
supporting  sheet  metal  panels  providing  floor, 
ceiling  and  side  walls,  the  frame  comprising  up- 

35  right  corner  posts  having  means  for  attachment  to 
further  horizontally  or  vertically  adjacent  mod- 
ules  and  upper  and  lower  longitudinal  and  trans- 
verse  members  interconnecting  the  corner  posts, 
the  side  walls  being  secured  to  the  upper  and 

40  lower  longitudinal  members  and  being  formed 
with  vertically  extending  corrugations  spaced 
apart  along  the  walls  to  stiffen  the  walls  and  a 
plurality  of  vertically  extending  stud  members  be- 
ing  provided  on  the  inner  sides  of  the  side  walls 

45  and  extending  between  the  upper  and  lower  long- 
itudinal  members  of  the  frame,  the  stud  members 
being  disposed  in  troughs  in  the  corrugations  of 
the  side  walls  to  provide  clearance  from  the  side 
walls  and  means  being  provided  on  the  stud 

so  members  to  support  lining  panels  for  the  interior 
of  the  accommodation  module  spaced  from  the 
side  walls  whereby  the  side  walls  can  deflect  to 
a  limited  extend  without  engaging  the  stud  mem- 
bers  or  lining  panels. 

55 
2.  An  accommodation  module  as  claimed  in  Claim 

1  ,  wherein  stud  members  are  in  the  form  of  "Uni- 
strut"  channel  section  members  extending  be- 
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tween  and  connected  to  the  upper  and  lower 
longitudinal  members  of  the  module  on  either 
side  thereof. 

3.  An  accommodation  module  as  claimed  in  Claim  5 
2,  wherein  the  means  to  mount  the  lining  panels 
on  the  "Unistrut"  channels  comprise  a  number  of 
plates  mounted  on  each  channel  at  spaced  loca- 
tions  along  the  channel,  the  plates  being  shaped 
to  support  the  lining  panels  spaced  with  a  clear-  10 
ance  from  the  inner  sides  of  corrugated  side  pan- 
els  of  the  module  to  allow  the  latter  to  deflect  to 
a  certain  extent  without  bearing  on  the  lining  pan- 
els. 

15 
4.  An  accommodation  module  as  claimed  in  Claim 

1  ,  wherein,  each  stud  member  is  a  l-shaped  cross 
section  extending  between  and  secured  to  the 
upper  and  lower  longitudinal  members  of  the 
frame,  cross-pieces  of  l-section  members  being  20 
adapted  to  receive  and  support  the  interior  lining 
panels. 

5.  An  accommodation  module  as  claimed  in  Claim 
4,  wherein  the  cross-pieces  of  the  l-sections  lie  25 
in  a  plane  containing  the  innermost  faces  of  the 
corrugated  side  panels  of  the  module  and  pack- 
ing  means  are  provided  on  the  cross-pieces  to 
support  the  lining  panels  spaced  from  the  inner- 
most  faces  of  the  side  walls  to  allow  the  latter  a  30 
limited  deflection  without  bearing  on  the  lining 
panels. 

6.  An  accommodation  module  as  claimed  in  any  of 
the  preceding  claims,  wherein  horizontally  ex-  35 
tending  bars  are  mounted  at  spaced  locations  on 
the  outer  sides  of  the  corrugated  side  walls  be- 
tween  adjacent  peaks  in  the  corrugations  of  the 
side  walls  to  receive  clips  linking  the  bars  on  side 
walls  of  adjacent  modules  to  restrict  separation  of  40 
the  panels  when  concrete  is  between  the  mod- 
ules. 

7.  An  accommodation  module  as  claimed  in  Claim 
6,  wherein  each  clip  has  shaped  ends  to  spring  45 
over  the  bars. 
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